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PS001 

AUTOIMMUNE CYTOPENIAS AND INTERSTITIAL LUNG DISEASE ARE ASSOCIATED WITH EXPANDED TH1 
CELLS IN LOCID AND CVID PATIENTS 

PARALLEL SESSION 01: IMMUNE DYSREGULATION IN CVID 

Martin Perez-Andres1, Alba Torres Valle2, Sonia De Arriba3, Larraitz Aragon4, Cristina Serrano5, Susana 
Silva6, Dolores Subira7, Marta Ruiz Mercado8, Miguel Marcos9, Sandra Ines9, Catarina Martins10, Beatriz 
Albarran11, Abelardo Barez12, Guillermina Hurtado13, Jana Neirinck14, Carlos Cervero15, Pedro Pablo Arenas 
Cabo4, Ignacio Madruga9, Maria Jara1, Carlos Prieto16, Carolien Bonroy17, Ana E. Sousa6, Alvaro Prada4, Jacques J.M. 
Van Dongen1,18, Alberto Orfao1 
1University of Salamanca (USAL), Cancer Research Centre (ibmcc, Usal-csic; Ciberonc Cb16/12/00400), Institute For 
Biomedical Research of Salamanca (ibsal), Department of Medicine And Cytometry Service (nucleus Research 
Support Platform), Salamanca, Spain, 2Cancer Research Centre (IBMCC, USAL-CSIC), Cytometry Service 
(NUCLEUS), University of Salamanca (USAL), Institute of Biomedical Research of Salamanca (IBSAL), Salamanca, 
Spain, Medicine, Salamanca, Spain, 3Hospital Clin Univ Salamanca, Servicio De Pediatria, Salamanca, 
Spain, 4Donostia University Hospital, Immunology Department, San Sebastian, Spain, 5Fundacion Jimenez Diaz, 
Servicio De Inmunologia, Madrid, Spain, 6Universidade de Lisboa, Instituto De Medicina Molecular João Lobo Antunes, 
Lisboa, Portugal, 7Hospital Univ Guadalajara, Flow Cytometry Unit, Department of Hematology, Guadalajara, 
Spain, 8Hospital Costa del Sol, Hematologia Y Hemoterapia, Marbella, Spain, 9Hospital Clin Univ Salamanca, Servicio 
De Medicina Interna, Salamanca, Spain, 10Faculdade de Ciências Médicas Universidade Nova de Lisboa, Nova 
Medical School, Lisboa, Portugal, 11CAU Palencia, Hematology, Palencia, Spain, 12Complejo Asistencial Avila, Servicio 
Hematologia, Avila, Spain, 13Complejo Hospitalario de Navarra,, Servicio Hematologia, Pamplona, Spain, 14Ghent 
University, Diagnostic Sciences, Ghent, Belgium, 15Hospital Virgen de la Luz, Servicio Hematologia, Cuenca, 
Spain, 16University of Salamanca, Bioinformatics Service (nucleus), Salamanca, Spain, 17Ghent University, Department 
of Diagnostic Sciences, Ghent, Belgium, 18Leiden University Medical Cente, Department of Immunology, Leiden, 
Netherlands 

Background and Aims: Several alterations of CD4T subsets have been reported in CVID patients, although most 
studies did not discriminate patients with an underlying defect in CD4T cell production fulfilling late onset combined 
immunodeficiency criteria (LOCID). 

Methods: CD4T subsets were analyzed in 49 CVID and 20 LOCID patients, in parallel with 155 healthy donors (4-88 
years) using EuroFlow-based flow cytometry methods 

Results: Higher percentage of patients with decreased T-cell subset counts were observed in LOCID vs. CVID, 
including Treg (85% vs. 61% of patients), Th2 (95% vs. 47%), Th17 (90% vs. 47%), and Th1/Th2 (65% vs. 29%), as 
compared to age-reference values. In contrast, few LOCID and CVID patients showed decreased TFH (5% and 2%), 
Th1 (25% and 18%), and Th1/Th17 counts (15% and 12%). Multivariate analysis showed two clearly distinct 
subgroups of LOCID, those with higher Th1 counts presenting with a higher frequency of autoimmune cytopenia (89% 
vs 19%, p=0.003) and interstitial lung disease (78% vs. 9%, p=0.003), together with lower frequency of non-respiratory 
infections (57% vs. 100%, p=0.03). In addition, three CVID subgroups were identified based on Th1 and TFH cells 
(CVID1, CVID2, and CVID3) with a significantly higher frequency of autoimmune cytopenias in CVID cases with higher 
Th1 cells (63% vs. 8% vs. 22%, p=0.005). 

Conclusions: LOCID patients presented with a deeper T-cell defect than CVID patients. Interestingly, increased Th1 
counts strongly associates with the presence of autoimmune cytopenia in LOCID and CVID; this coincides with 
interstitial lung disease in LOCID patients, but not in CVID. 

Disclosure: No.
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MAP KINASE ACTIVATING DEATH DOMAIN (MADD) DEFICIENCY IS A NOVEL CAUSE of IMPAIRED 
LYMPHOCYTE CYTOTOXICITY 

PARALLEL SESSION 01: IMMUNE DYSREGULATION IN CVID 

Kerstin Schütze1, Miriam Gross2, Kerstin Cornils1, Katharina Wustrau1, Sonja Schneppenheim3, Henning 
Lenhartz4, Georg-Christopf Korenke5, Gritta Janka1, Svea Ledig1, Ingo Müller6, Stephan Ehl2, Kai Lehmberg6 
1University Medical Center Eppendorf, Department of Pediatric Hematology And Oncology, Hamburg, 
Germany, 2University of Freiburg, Institute For Immunodeficiency, Center For Chronic Immunodeficiency, Medical 
Center, Freiburg, Germany, 3Medilys Laborgesellschaft mbH, ., Hamburg, Germany, 4Catholic Children's Hospital 
Wilhelmstift, ., Hamburg, Germany, 5University Children's Hospital Klinikum Oldenburg, Department of Neuropediatrics, 
Oldenburg, Germany, 6University Medical Center Eppendorf, Division of Pediatric Stem Cell Transplantation, Hamburg, 
Germany 

Background and Aims: Most hereditary forms of hemophagocytic lymphohistiocytosis (HLH) are caused by defects of 
cytotoxicity, including the vesicle trafficking disorder Griscelli syndrome 2 (GS2, RAB27A deficiency). Deficiency of the 
mitogen activated protein (MAP) kinase activating death domain protein (MADD) results in a protean syndrome with 
neurological and endocrinological involvement. MADD acts as a guanine-nucleotide exchange factor for small 
GTPases, including RAB27A. 

Methods: A female infant with syndromal features, secretory diarrhea, and features of HLH underwent routine exome 
sequencing. Degranulation and cytotoxicity of cytotoxic cells and platelet secretion were analyzed. To prove the 
relationship between the detected MADD defect and the detected functional impairment, we performed the assays in 
an NK-92mi cell line, in which we had introduced a CRISPR/Cas9 based MADD knock-out. A second MADD deficient 
patient was analyzed for confirmation. 

Results: A homozygous splice site mutation in MADD was identified. Aberrant splicing caused by this mutation leads 
to an in-frame deletion of 30 bp and favors other aberrant variants. Patient NK cells and cytotoxic T cells showed a 
severe degranulation defect leading to absent perforin-mediated cytotoxicity. Platelets displayed defective ATP 
secretion, comparable to GS2. MADD deficient NK-92mi cells showed a degranulation defect and impaired cytotoxicity 
similar to that of the patient. The defect of cytotoxicity was confirmed in another the second MADD deficient patient. 

Conclusions: In conclusion, RAB27A-interacting MADD is involved in vesicle release by cytotoxic cells and platelets. 
MADD deficiency causes a degranulation defect, most likely due to impaired RAB27a activation, and represents a 
novel disease predisposing to an HLH phenotype. 

Disclosure: No. 

Keywords: macrophage activation, vesicle trafficking, Hemophagocytic Lymphohistiocytosis, cytotoxicity, platelet 
secretion
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IS THE PRESENCE of CYTOKINE-AUTOANTIBODIES IN PATIENTS WITH ENDOCRINE AUTOIMMUNE 
DISORDERS POINTING TO AN UNDERLYING MONOGENIC ETIOLOGY? 

PARALLEL SESSION 02: IEI PHENOCOPIES 

Thea Sjogren1,2, Eirik Bratland1,3, Bergithe Oftedal1,2, Ellen Royrvik1, Marianne Grytaas2, Per Knappskog1,3, Eystein 
Husebye1,2, Anette Wolff1,2 
1University of Bergen, Department of Clinical Science, Bergen, Norway, 2Haukeland University hospital, Medicine, 
Bergen, Norway, 3Haukeland University hosp, Department of Medical Genetics, Bergen, Norway 

Background and Aims: Monogenic causes of several different disorders with simultaneous autoimmune and immune 
deficiency features have been identified. Apt examples are patients with mutations in AIRE, RAG1 or 2, FOXP3, CTLA-
4 and IKZF2. Curiously, all these conditions are hallmarked by presence of neutralizing autoantibodies against type I 
Interferons and IL-22-antibodies. We here wanted to utilize screening of antibodies against IFN-ω and IL-22 in patients 
with endocrine autoimmune disorders to identify individuals with monogenic etiology. 

Methods: Patients in the Norwegian registry for organ-specific autoimmune disorders were screened for antibodies 
against IFN-ω (N ~1700) and IL-22 (N=675) using radioimmunoassay and ELISA, respectively. Sequencing of the 
AIRE-gene and NGS with an in house immune panel (N=312 genes) was done to identify rare genetic aberrations 
(MAF<0.5%) in cytokine antibody-positive individuals. 

Results: Screening patients with endocrine autoimmune disorders for IFN-ω antibodies have the last years identified 
at least 8 patients with AIRE-mutations, i.e. autoimmune polyendocrine syndrome type I in our cohort. In addition, we 
have identified 24 patients with antibodies against IFN-ω and/or IL22 but without AIRE-mutations in this project. Two 
patients were found to harbor disease-causing mutations in CTLA4 and NFKB2, respectively, while nine rare variants 
in genes encoding checkpoints within the T cell pathway in six other patients were also found. The functional 
consequences of the identified variants need to be explored further to draw conclusion about their disease-causing 
potential. 

Conclusions: Screening of cytokine autoantibodies in patient cohorts with autoimmune endocrine diseases could be a 
valuable tool to identify the molecular cause of their disease. 

Disclosure: No. 

Keywords: il22, type I interferons, AIRE, autoimmune, autoantibodies, immune deficiencies
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A HIGH-THROUGHPUT AMPLICON SCREEN FOR SOMATIC UBA1 VARIANTS IN CYTOPENIC AND GIANT 
CELL ARTERITIS COHORTS 

PARALLEL SESSION 02: IEI PHENOCOPIES 

James Poulter1, Alesia Khan2, Bosko Andjelic3, Mark Grey4, Emma Nga5, Diana Triantafyllopoulou3, Sarah 
Mackie1, Ann Morgan1, Catherine Cargo2, Sinisa Savic1 
1University of Leeds, School of Medicine, Leeds, United Kingdom, 2St James's University Hospital, Haematology, 
Leeds, United Kingdom, 3Royal Blackburn Teaching Hospital, Department of Haematology, Blackburn, United 
Kingdom, 4Blackpool and Lancashire Teaching Hospitals, Lancashire Haematology Centre, Blackpool, United 
Kingdom, 5Airedale NHS Foundation Trust, Haematology, BD TD, United Kingdom 

Background and Aims: Somatic mutations in UBA1 exon 3 are a known cause of VEXAS syndrome, a late-onset 
acquired auto-inflammatory syndrome. Differential diagnoses for patients subsequently found to have VEXAS include, 
relapsing polychondritis (most frequent diagnosis), Sweet’s syndrome, myelodysplastic syndrome (MDS), giant cell 
arteritis (GCA) and undifferentiated systemic autoinflammatory disease (uS Background and Aims: AID). We sought 
to investigate the frequency of VEXAS associated mutations in patients with confirmed GCA and those with 
unexplained cytopenia. 

Methods: A one-step, PCR-based amplicon sequencing assay was developed to screen UBA1 exon 3 in high-
throughput. Using the amplicon sequencing assay, 612 males diagnosed with GCA, and 1,055 cases with an 
undiagnosed cytopenia were sequenced by massively paralleled sequencing. 

Results: No GCA cases were found to have UBA1 mutations, however 4 different mutations in the cytopenic cohort 
were identified in 7 individuals (1.0% of males of males screened). We identified a female with VEXAS due to a UBA1 
mutation who was subsequently found not to have Monosomy X. 

Conclusions: We identified 1.0% of males with a non-diagnostic cytopenia had VEXAS syndrome. The finding of a 
female case adds further evidence that VEXAS should not be ruled out as a differential diagnosis in females. 

Disclosure: No. 

Keywords: VEXAS, UBA1, Giant cell arteritis, cytopenia
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CIS JUNIOR: ALTERED STAT1 SIGNALLING YIELDS CD8+ T CELL DYSFUNCTION IN INBORN ERRORS of 
IMMUNITY 

PARALLEL SESSION 03: IEI IN THE WORLD (IAPIDS SESSION) 

Andrea Mauracher1, Peyton Conrey1, Samir Sayed1, Jose Campos1, Ceire Hay1, Robert Lindell1, Jenna 
Bergerson2, Maureen Degragne2, Elena Gonzalez1, Isabel Cardi1, Asako Takanohashi3, Alexander Vargas-
Hernandez4, Adeleine Vanderver3, Jennifer Leiding5, Lisa Forbes Satter4, Steven Holland2, Alexandra Freeman2, Sarah 
Henrickson1 
1Children's Hospital of Philadelphia, Division of Allergy And Immunology, Department of Pediatrics, Philadelphia, 
United States of America, 2NIH, Laboratory of Clinical Immunology And Microbiology (lcim), Niaid, Bethesda, United 
States of America, 3Children's Hospital of Philadelphia, Division of Neurology, Department of Pediatrics, Philadelphia, 
United States of America, 4Baylor College of Medicine, William T. Shearer Center for Human Immunobiology, 
Department of Pediatrics, Houston, United States of America, 5Johns Hopkins All Children's Hospital, Immunology, St. 
Petersburg, United States of America 

Background and Aims: Interferons are a group of cytokines known to play a pivotal role in mediating antiviral and 
inflammatory responses. STAT1 has a central role within this signaling axis, relaying inflammatory signals, and 
orchestrating the antiviral immune response, including a key role in CD8 T-cells (CD8T). There is currently limited 
understanding of how alterations in STAT1 signaling affect CD8T function in vivo in human cells. Here, we evaluate 
how modulating STAT1 signaling can affect CD8T function by studying patients with STAT1 loss of function (LOF) and 
gain of function (GOF). 

Methods: To measure the mechanisms induced by alterations in STAT1 activity, we collected multimodal high-
dimensional immune-profiling and immunometabolic functional data from >24 STAT1 GOF and several STAT1 LOF 
patients and age matched controls. >7 Aicardi-Goutières-Syndrome (AGS) patients were included a disease control for 
chronic interferon signaling. 

Results: This cohort allows us to begin to differentiate the effects of interferon signaling vs isolated alterations in 
STAT1 activity on CD8T function. In all three groups we find a reduced capacity of CD8T to produce interferon-gamma 
upon stimulation. STAT1 GOF CD8T show up-regulations in activation markers such as CD38, while AGS CD8T 
additionally express Eomes and Tbet. In contrast STAT1 LOF CD8T up-regulate inhibitory receptors. Preliminary data 
further suggests that certain interferon stimulated genes correlate with the expression levels of these activation 
markers. 

Conclusions: Thus, by studying these three groups we are gaining novel insights into the mechanisms by which 
altered STAT1 activity vs chronic interferon stimulation cause CD8T dysfunction. 

Disclosure: No. 

Keyword: STAT1 GOF, STAT1 LOF, Aicardi-Goutiere Syndrome, CD8 T cells, STAT, exhaustion
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APSID JUNIOR: AUTOIMMUNITY IN A LARGE COHORT of INBORN ERRORS of IMMUNITY! – EXPERIENCE 
FROM A TERTIARY CARE CENTER IN SOUTH INDIA 

PARALLEL SESSION 03: IEI IN THE WORLD (IAPIDS SESSION) 

Rachna Shanbhag Mohite1, Stalin Ramprakash2, Cp Raghuram2, Neha Singh1, Ananthvikas Jayaram3, Chetan 
Ginigeri4, Harish Kumar4, Udhaya Kotecha5, Sagar Bhattad1 
1Aster CMI Hospital, Pediatric Immunology & Rheumatology, Bangalore, India, 2Aster CMI Hospital, Pediatric Hemato-
oncology, Bangalore, India, 3Neuberg Anand, Pathology, Bangalore, India, 4Aster CMI Hospital, Pediatrics, Bangalore, 
India, 5Neuberg Supratech reference laboratories, Genetics, Gujarat, India 

Background and Aims: Autoimmunity can be the first clinical presentation or sequel of Inborn Errors of Immunity (IEI). 
Molecular genetics and next-generation sequencing technologies have increased our understanding of the complex 
relationships between IEI and autoimmune diseases.Aim: To study the profile of autoimmune manifestations in patients 
with IEI at a tertiary care center in Bangalore, India. 

Methods: A retrospective review of clinical records of 241 patients with IEI was performed.They were categorized 
according to the International Union of Immunological Societies (IUIS), PID Committee Report on IEI (2019).Patients 
who had autoimmune manifestations at presentation or during the course of their illness were included in the study. 

Results: The most common IEIs noted were Severe Combined Immune Deficiency (SCID) (38,15.7%) followed by 
phagocytic disorders and antibody deficiency diseases.A total of 67 autoimmune manifestations were noted in 55 
(22.8%) patients. Male to female ratio in this subgroup was 2.5:1. Amongst them, autoimmunity was the key or only 
manifestation in 20 (8.2%) patients.The most common manifestation in our cohort was inflammatory colitis (29%) 
followed by autoimmune cytopenia (20%), autoimmune endocrinopathy (12.7%), and arthritis (12.7%). Inflammatory 
colitis was common among patients with phagocytic disorders. Pyoderma gangrenosum, systemic lupus 
erythematosus, and Kawasaki disease were also reported.Patients received immunosuppression in the form of 
steroids (n=36), azathioprine (n=5), cyclosporine (n=2),methotrexate (n=2), rituximab (n=3),sirolimus (n=1), 
adalimumab (n=1) and infliximab (n=1). The overall survival was 76% in the “autoimmune” cohort. 

Conclusions: Autoimmunity is a frequent manifestation in patients with IEI. Managing autoimmunity in patients with IEI 
is a challenge, due to their inherent predisposition to infections. 

Disclosure: No. 

Keywords: Autoimmunity, Primary Immune deficiency, Inflammatory colitis, Inborn errors of immunity, Autoimmune 
cytopenia, arthritis
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PATIENTS WITH CTLA-4 INSUFFICIENCY HAVE DISTINCT INTESTINAL MICROBIOME SIGNATURES 

PARALLEL SESSION 04: IEI AND MICROBIOME 

Mate Krausz1,2,3, Noriko Mitsuiki2, Michele Proietti2,4,5, Bodo Grimbacher2,3,6,7,8 
1Albert-Ludwigs-University of Freiburg, Faculty of Biology, Freiburg, Germany, 2Medical Center, Faculty of Medicine, 
Albert-Ludwigs-University of Freiburg, Institute For Immunodeficiency, Center For Chronic Immunodeficiency (cci), 
Freiburg, Germany, 3Medical Center, Faculty of Medicine, Albert-Ludwigs-University of Freiburg, Department of 
Rheumatology And Clinical Immunology, Center For Chronic Immunodeficiency (cci), Freiburg, Germany, 4Department 
of Rheumatology and Clinical Immunology, Hannover Medical University, Hannover, Germany, 5Resolving Infection 
Susceptibility (RESIST) – Cluster of Excellence 2155, Hanover Medical School, Satellite Center Freiburg, Freiburg, 
Germany, 6University of Freiburg, Cibss - Centre For Integrative Biological Signalling Studies, Freiburg, 
Germany, 7DZIF – German Center for Infection Research, Satellite Center Freiburg, Germany, Freiburg, 
Germany, 8Resolving Infection Susceptibility (RESIST) - Cluster of Excellence 2155, Hannover Medical School, 
Satellite Center Freiburg, Freiburg, Germany 

Background and Aims: CTLA-4 insufficiency is a monogenetic condition caused by heterozygous mutations in CTLA4 
that is characterized by immune dysregulation, including autoimmune enteropathy. The disease presents with a 
reduced (~70%) penetrance, so we hypothesized that affected and unaffected CTLA4 mutation carriers have distinct 
intestinal microbiome signatures compared to each other and to healthy controls, and that the microbiome may identify 
patients with disease-related organ involvements. 

Methods: We collected stool samples and clinical data from healthy donors (HDs, n=178), affected (n=33) and 
unaffected CTLA-4 patients (n=8) and performed 16S rRNA sequencing. We also compared samples from patients 
with and without a history of specific organ involvement (enteropathy, splenomegaly, lymphadenopathy, GLILD). 

Results: Affected patients had a significantly decreased alpha-diversity (Shannon), compared to unaffected carriers 
and HDs. Moreover, CTLA-4 patients with a history of specific organ involvement had decreased alpha-diversity (not 
significant). Additionally, we identified significantly different taxa in affected and unaffected CTLA-4 mutation carriers. 
We found that the Proteobacteria were significantly enriched in affected patients, compared to unaffected carriers and 
controls. Furthermore, we could identify various taxa that are the main drivers of the differences between affected and 
unaffected mutation carriers. In affected individuals Veillonella, Escherichia, and Haemophilus were enriched, in 
unaffected individuals Ruminococcacease, Tenericutes, and Lachnospiraceae were expanded. Some of these taxa are 
known to be correlated with inflammatory bowel disease. 

Conclusions: Here we show, that affected CTLA4 mutation carriers have distinct intestinal microbiome structures, and 
that the microbiome may be a relevant disease modifier. Our results could serve as a basis for further interventional 
studies. 

Disclosure: No. 

Keywords: microbiome, disease modifiers, CTLA4
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INTERFERON-DRIVEN IMMUNE DYSREGULATION IN COMMON VARIABLE IMMUNODEFICIENCY 
ASSOCIATED ENTEROPATHY IS EXACERBATED BY NOROVIRUS INFECTION 

PARALLEL SESSION 04: IEI AND MICROBIOME 

Valentina Strohmeier1, Geoffroy Andrieux2, Susanne Unger1, Anna Pascual-Reguant3, Adam Klocperk4, Maxmillian 
Seidl5, Otavio Cabral Marques6, Marleen Eckert1, Michele Proietti1, Bodo Grimbacher1, Anja Hauser3, Melanie 
Boerries2, Peter Hasselblatt7, Klaus Warnatz1 
1Medical Center - University of Freiburg, Center for Chronic Immunodeficiency (CCI), Department of Rheumatology 
And Clinical Immunology, Freiburg im Breisgau, Germany, 2Medical Center - University of Freiburg, Institute of Medical 
Bioinformatics And Systems Medicine, Freiburg im Breisgau, Germany, 3Charité - Universitätsmedizin Berlin, 
Department of Rheumatology And Clinical Immunology, Berlin, Germany, 42nd Faculty of Medicine, Charles University 
and University Hospital in Motol, Department of Immunology, Prague, Czech Republic, 5Heinrich Heine University and 
University Hospital of Duesseldorf, Institute of Pathology, Düsseldorf, Germany, 6Institute of Biomedical Sciences, 
University of São Paulo, Department of Immunology, x, Brazil, 7Medical Center – University of Freiburg, Department of 
Medicine Ii, Freiburg im Breisgau, Germany 

Background and Aims: About 15% of patients with common variable immunodeficiency (CVID) develop a small 
intestinal enteropathy, resembling celiac disease with regard to histopathology but evolves from a distinct and poorly 
defined pathogenesis that has been linked in some cases to chronic norovirus infection. While Interferon-driven 
inflammation is known as a prominent feature of CVID enteropathy, it still remains unknownit still remains unknown 
whether norovirus (NV) infection may contribute to it. 

Methods: Duodenal biopsies of CVID patients, stratified according to enteropathy with and without villous atrophy 
(VA), the presence of IgA+ plasma cells and the NV status were investigated by flow-cytometry, multi-epitope-ligand 
cartography (MELC), bulk RNA sequencing and RT-qPCR. 

Results: In our study the development of severe enteropathy in forms of VA, was connected with the lack of intestinal 
(IgA+) plasma cells (PC), a T helper 1 (TH1)/T helper 17 (TH17) cell imbalance and increased recruitment of 
Granzyme+CD8+ T cells and pro-inflammatory macrophages to the affected site. An Interferon (IFN)-signature occurred 
in early enteropathy stages and aggravated with increasing severity of histopathological changes. Chronic NV infection 
exacerbated this signature when compared to stage-matched NV-negative samples. 

Conclusions: Our study suggests that IFN signaling and T-cell cytotoxicity are driving mechanisms during the 
development of CVID enteropathy. NV infection induces locally high IFN-driven inflammation, usually only seen in VA, 
already at less severe histological stages. Thus, revealing the impact of the different drivers of the pathological IFN 
signature may allow for more targeted treatment strategies in CVID enteropathy and supports the goal of viral 
elimination. 

Disclosure: No. 

Keywords: CVID, Enteropathy, Norovirus
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IMMUNE TOLERANCE DEFECTS IN INDIVIDUALS WITH PATHOGENIC MUTATIONS IN THE KAPPA LIGHT 
CHAIN 

PARALLEL SESSION 05: B AND T CELL TOLERANCE CHECKPOINTS 

Julius Köppen1, Diego Kyburz2, Camillo Ribi3, Ramiz Saramati1, Marten Trendelenburg4, Timo Hautala5, Mike Recher1,6 
1University Hospital Basel, Immunodeficiency Group, Basel, Switzerland, 2University Hospital Basel, Rheumatology, 
Basel, Switzerland, 3University Hospital Lausanne, Allergology And Immunology, Lausanne, Switzerland, 4University 
Hospital Basel, Clinical Immunology, Basel, Switzerland, 5University of Oulu, Biomedicine, Oulu, Finland, 6University 
Hospital Basel, Outpatient Clinics Immunology, Basel, Switzerland 

Background and Aims: Germline homozygous or compound heterozygous mutations in the gene encoding the 
constant domain of the immunoglobulin κ light chain (IGKC) may cause kappa light deficiency. Only few cases have 
been reported since its first characterisation, with very variable susceptibility to infections. κ light chain expression is 
involved in the process of B cell receptor (BCR) editing, a pivotal autoimmune checkpoint. Thus, IGKC mutations might 
predispose to autoimmunity. 

Methods: We screened our inborn errors of immunity cohort consisting of 360 patients by Sanger sequencing for rare 
IGKC mutations. In addition, we screened 490 individuals of the Swiss SLE Cohort Study and are currently screening 
500 patients enrolled into a Swiss Rheumatoid Arthritis cohort. IGKC mutation carriers were characterised clinically. 
We comprehensively evaluated the immune-phenotype including κ vs λ light chain expression on B cell subpopulations 
by flow-cytometry. 

Results: So far, we have identified five individuals carrying the heterozygous c.T258G mutation in IGKC. This mutation 
changes an essential cysteine involved in disulphide bonds. Only one mutation carrier had kappa light chain deficiency 
in the serum. However, all expressed predominantly λ light chains on the surface of peripheral B cells implicating 
pathologic receptor editing. All mutation carriers had autoimmune disease, which in the majority was life-threatening. 

Conclusions: We present evidence that the c.T258G IGKC missense variant in heterozygous state disturbs B cell 
receptor editing with high penetrance. The clinical associations found indicate a considerable penetrance of the 
c.T258G IGKC mutation to drive human autoimmune disease. 

Disclosure: No. 

Keywords: Immune Dysregulation, B cell receptor editing, Autoimmunity, B cell development
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HYPERMORPHIC HETEROZYGOUS VARIANTS IN ZAP70 UNDERLIE AUTOIMMUNE DISEASE 

PARALLEL SESSION 05: B AND T CELL TOLERANCE CHECKPOINTS 

Caspar Van Der Made1, Ruben Smeets2, Annet Simons3, Janneke Schuurs-Hoeijmakers3, Emil Vorsteveld3, Sonja De 
Munnik3, Judith Potjewijd4, Maaike Vreeburg5, Hans Koenen2, Gijs Van Well6, Mihai Netea1, Alexander 
Hoischen3, Frank Van De Veerdonk1 
1Radboud University Medical Center, Internal Medicine, Radboud Center For Infectious Diseases (rci), Nijmegen, 
Netherlands, 2Radboud University Medical Center, Laboratory Medicine, Laboratory Medical Immunology, Nijmegen, 
Netherlands, 3Radboud University Medical Center, Human Genetics, Nijmegen, Netherlands, 4Maastricht University 
Medical Center+, Department of Internal Medicine, Division of Immunology, Maastricht, Netherlands, 5Maastricht 
University Medical Center+, Department of Clinical Genetics, Maastricht, Netherlands, 6Maastricht University Medical 
Center+, Department of Pediatrics, Division of Infectiology-immunology, Maastricht, Netherlands 

Background and Aims: The tyrosine kinase ZAP-70 plays a crucial role in relaying proximal T cell antigen receptor 
signalling. Biallelic loss-of-function mutations in ZAP70 consequently cause a severe combined immunodeficiency with 
defective CD4+ T cell functioning and CD8+ T cell lymphopenia. Moreover, there has been a report of a ZAP70 variant 
(p.Arg360Pro) conferring a weak hypermorphic effect in two siblings with autoimmune disease, although not fully 
penetrant. In this study, we have investigated the functional impact of two novel heterozygous missense variants in 
ZAP70 carried by six patients with multiple autoimmune diseases. 

Methods: An exome-wide research-based reanalysis was performed in three unrelated index patients. Segregation of 
rare, non-synonymous candidate genes in affected family members was investigated using Sanger sequencing. 
Functional tests were conducted to test pathogenicity and encompassed ex vivo stimulation of isolated peripheral 
blood mononuclear cells, ELISA for cytokine production and phosphoflow cytometry analysis. 

Results: In index patients 1 and 2, an identical heterozygous missense variant (p.(Leu325Phe)) was identified. Index 
patient 3 carried another, private heterozygous missense variant (p.(Val114Phe)). All variants showed complete 
segregation in affected family members. An increased basal phosphorylation of ZAP70 was observed in PBMCs 
isolated from the patients, suggesting a compromised autoinhibitory state. Furthermore, in patients with the 
p.Leu325Phe variant, basal IFNgamma production and T cell activation after TCR stimulation were also elevated 
compared to controls. 

Conclusions: In patients from three families with autoimmune disease, we identified rare, heterozygous missense 
variants in ZAP70. These hypermorphic variants led to increased basal ZAP-70 phosphorylation and augmented T-cell 
signalling, suggesting a novel mutational mechanism. 

Disclosure: No. 

Keywords: ZAP-70, Immune Dysregulation, autoimmune disease, hypermorphic variants
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NEWBORN SCREENING IN SWITZERLAND: TRECS AND KRECS 

PARALLEL SESSION 06: IEI NEWBORN SCREENING 

Maarja Soomann1, Seraina Prader1, Susanna Sluka2, Tayfun Güngör3, Jana Pachlopnik Schmid1, Johannes Trück1 
1University Children's Hospital Zurich, Immunology, Zurich, Switzerland, 2University Children's Hospital Zurich, Swiss 
Newborn Screening Laboratory, Zurich, Switzerland, 3University Children's Hospital Zurich, Stem Cell Transplantation, 
Zurich, Switzerland 

Background and Aims: Since January 1, 2019 levels of T cell receptor and kappa-deleting recombination excision 
circles (TREC, KREC) are measured as a part of the Swiss newborn screening program. We present findings of these 
first three years and compare outcomes of SCID patients to a historical cohort. 

Methods: In all newborns with abnormal first screening, data on their medical history, laboratory findings and 
management were recorded in a centralised database. 

Results: In total, 340 patients had abnormal findings on screening (0.13% of all tested newborns). Eleven patients 
(3%) had severe immunodeficiency: eight had severe combined immunodeficiency (SCID, 2.7/year) and three had 
agammaglobulinemia. Furthermore, 36 patients (11%) had less severe immunodeficiencies. Seven SCID patients 
(88%) underwent hematopoietic stem cell transplantation at a median age of 4.5 months. One patient (12%) died of a 
viral infection after transplantation. Compared to a historical cohort of 15 SCID patients diagnosed over a period of 12 
years (1.3/year), age at diagnosis and transplantation, mortality (33% vs 12%) and morbidity were lower in SCID 
patients identified by newborn screening. In 251 patients (74%), abnormal screening results were transient and likely 
due to a variety of factors including prematurity, maternal immunosuppression, asphyxia, and trisomy 21. 

Conclusions: The first three years of the Swiss newborn screening program have helped to identify a substantial 
number of children with severe immunodeficiencies. The number of patients diagnosed per year exceeds that of the 
previous 12 years by more than two times, suggesting that some children died before the introduction of screening 
without being diagnosed. 
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Newborn Screening Program, Ministry of Health, Ramat Gan, Israel, 4Sheba Medical Center, Pediatrics, Immunology, 
Ramat Gan, Israel 

Background and Aims: Background: Implementation of newborn screening (NBS) programs for severe combined 
immunodeficiency (SCID) have advanced diagnosis and management of affected infants and undoubtedly improved 
their outcomes. Reporting long-term follow-up of such programs is of great importance. Objective: Here we report a 
five-year summary of the NBS program for SCID in Israel. 

Methods: Immunological and genetic assessments, clinical analyses and outcome data from all infants screened 
positive were evaluated and summarized. 

Results: A total of 937,953 Guthrie cards were screened for SCID. A second Guthrie card was requested on 1169 
occasions (0.12%) that resulted in 142 referrals (0.015%) for further validation tests. Flow cytometry immune-
phenotyping, TREC measurement in peripheral blood, and expression of TCRVb repertoire for validation of positive 
cases revealed specificity and sensitivity of 93.7% and 75.9%, respectively, in detecting true cases of SCID. 
Altogether, 32 SCID and 110 non-SCID newborns were diagnosed, making the incidence of SCID in Israel as high as 
1: 29,000 births. The most common genetic defects in this group were associated with mutations in DCLRE1C and 
IL7R genes. No infant with SCID was missed during the study time. Twenty-two SCID patients underwent 
hematopoietic stem cell transplantation (HSCT) that resulted in a 91% survival rate. 

Conclusions: NBS for SCID should be ultimately applied globally, specifically to areas with high rates of 
consanguineous marriages. Accumulating data from follow-up studies on NBS for SCID will enable improving 
diagnosis and treatment and will enrich our understanding of immune development in health and disease. 
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SHARPIN HETEROZYGOUS MUTATION IS RESPONSIBLE FOR AUTOIMMUNITY, INFLAMMATORY 
MANIFESTATIONS AND PRIMARY IMMUNE DEFICIENCY 

PARALLEL SESSION 07: AUTOINFLAMMATORY DISEASES 

Boris Sorin1, Marie-Claude Stolzenberg1, Jérôme Hadjadj1, An Thys2, Laura Barnabei1, Marion Malphettes3, Nicolas 
Bidère2, Frédéric Rieux-Laucat1 
1IMAGINE institut, INSERM UMR1163, Université Paris Cité, Laboratory of Immunogenetics of Pediatric Autoimmune 
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France, 3Hôpital Saint Louis, Department of Clinical Immunology, Paris, France 

Background and Aims: LUBAC is a heterotrimeric complex composed of SHARPIN, HOIL-1 and HOIP. LUBAC is 
involved in NFkB pathway activation and cell survival. Patients with complete HOIL-1 or HOIP deficiency suffer from 
inflammatory manifestations and immune deficiency. We identified by whole exome sequencing a heterozygous 
SHARPIN mutation in a patient with autoimmunity, inflammatory manifestations and primary antibody deficiency. We 
aimed to study the link between this mutation and the disease of the patient. 

Methods: To study the mutation’s impact on the production, stability and function of the protein we transiently 
transfected HEK293T cells and complemented SHARPIN-/- Jurkat cells by lentiviral infection. We also evaluated 
LUBAC-dependent functions in patient’s PBMCs and SV40-transformed fibroblasts. 

Results: The mutation led to a premature STOP codon and the diminished production of a non-functional truncated 
protein. Patient’s cells presented a decreased TNFα and IL-1β-induced canonical NFkB activation and an excess of 
TNFα -induced cell death. Patient’s monocytes secreted higher amount of IL6 after IL-1β stimulation than healthy 
controls. Anti-cytokine biotherapies (anti-TNFα and IL1receptor antagonist) led to a partial improvement of the patient’s 
inflammatory manifestations. 

Conclusions: We describe the first dominant hypomorphic SHARPIN mutation in a patient with autoimmunity, 
inflammatory manifestations and primary immune deficiency. Clinical manifestations and experimental data are similar, 
although milder, to those described in HOIL-1 or HOIP deficient patients. Study of such rare inborn errors of immunity 
contribute to a better understanding of inflammatory and autoimmune diseases and lead to identification of new 
therapeutic targets. 
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Background and Aims: Inflammatory phenomena such as hyperinflammation or hemophagocytic lymphohistiocytosis 
are a frequent yet paradoxical accompaniment to viral susceptibility in patients with impairment of type I IFN (IFN-I) 
signalling caused by deficiency of STAT2 or IRF9. We hypothesized that altered and/or prolonged IFN-I signalling 
contributes to inflammatory complications in these patients. 

Methods: We explored the signalling kinetics and residual transcriptional responses of IFN-stimulated primary cells 
from individuals with complete loss of either STAT1, STAT2 or IRF9 as well as gene-edited iPSC-derived 
macrophages. 

Results: Deficiency of any ISGF3 component suppressed but did not abrogate IFN-I receptor signalling, which was 
abnormally prolonged in keeping with insufficient induction of negative regulators such as USP18. In cells lacking 
either STAT2 or IRF9, this late transcriptional response to IFNα2b mimicked the effect of IFNγ. 

Conclusions: Our data suggest a model wherein the failure to limit an ineffective antiviral response leads to immune 
dysregulation. Aberrant IFNAR signalling in STAT2- and IRF9-deficient cells switches the transcriptional output to a 
prolonged, IFNγ-like response and likely contributes to clinically overt inflammation in these individuals. 
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LONG-TERM OUTCOMES AFTER THYMUS TRANSPLANTATION IN COMPLETE DIGEORGE SYNDROME 
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Alexandra Kreins, Evey Howley, Zainab Golwala, Matthew Buckland, Austen Worth, Graham Davies 
Great Ormond Street Hospital, Immunology, London, United Kingdom 

Background and Aims: Congenital athymia is most frequently associated with complete DiGeorge Syndrome (cDGS). 
More than 100 cDGS patients have been treated by thymus transplantation (TT)1,2, including at Great Ormond Street 
Hospital (GOSH) which offers the only European TT programme, with overall survival of 75-80%. Post-TT, absolute T-
cell counts, including naïve T-cells, remain suboptimal. Nevertheless, typically sufficient immune reconstitution is 
achieved for clearance of pre-existing and acquired infections, as well as discontinuation of antibiotic prophylaxis and 
immunoglobulin replacement treatment (IgRT). We report long-term outcomes post-TT, including long-term quality of T-
cell immunity, which have not previously been described in detail. 

Methods: We analysed clinical and laboratory outcomes for cDGS patients with more than 3 years follow-up post-TT. 

Results: 24 cDGS patients treated between 2009-2018 were included, with a median follow up time of 6.7 years to 
date (3.4-13.1). No late deaths occurred. At last follow-up, median T-cell counts (/μL) were: CD3+ 720, CD4+ 500, 
naïve CD4+ 110, CD4+ recent thymic emigrants 92, CD8+ 180, naïve CD8+ 60. Diverse T-cell receptor repertoires 
persist over time. 19 patients successfully discontinued IgRT and started/completed immunisations. Chronic 
autoimmunity is common post-TT, with 12 patients suffering autoimmune thyroiditis and 1 autoimmune haemolytic 
anaemia (AIHA). 2 patients remain on long-term immunomodulatory treatments for either AIHA or inflammatory 
disease. All bar one patients >5 years of age attend school. 

Conclusions: After successful TT in cDGS, satisfactory T-cell immunity is maintained for at least several years 
facilitating an improved quality of life. References: 1Markert et al 2022; 2Davies et al 2017. 
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Background and Aims: Severe combined immunodeficiency (SCID) is due to genetic defects intrinsic to 
hematopoietic cells, or, less frequently, impaired thymic epithelium. Human thymic aplasia is reported for mutations in 
TBX1, TBX2, FOXI3, CHD7, FOXN1 or PAX1. For the first time, we present a case of complete HOXA3 deficiency and 
thymus aplasia. Homebox (HOX) genes pattern the embryonic anterior–posterior axis. 
Methods: Disease phenotype and immunological characteristics were captured. Whole-exome and Sanger 
sequencing and segregation analysis were conducted. 
Results: Thymic aplasia, laryngopharyngeal dysmorphia, resulting in dysphagia and apnoea, and dysmorphia of face, 
neck and ears characterize the disease. The immunological phenotype fulfills criteria of SCID (CD3+ T cells 10/μl, 
naive CD4+RA+CCR7+ T cells 4%, γ/δ+ T cells 20%, and absent lymphocyte transformation upon stimulation with 
PHA, all data from 5th day post natum). Levels of NK cells were normal. Humoral immunity was characterized by 
normal absolute B cells, and a hyper IgM phenotype (IgG 8.5 g/l, IgA < 0,1 g/l and IgM 0.45 g/l and 0,29 g/l after one 
month). Sequencing showed a biallelic nonsense mutation. The disorder is autosomal recessive. 
Conclusions: Complete HOXA3-deficiency is the seventh genetic and third autosomal recessive immunodeficiency 
with thymus aplasia in humans. Derivatives of several pharyngeal arches and pouches are impaired, suggesting that 
the role of HOXA3 in embryogenesis is not restricted to the third pharyngeal arch, where the thymus originates. 
Compared to other conditions with thymic aplasia, our findings suggest that HOXA3 is downstream to TBX1, CHD7 
and FOXI3 and upstream to FOXN1 in human thymus organogenesis. 
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Background and Aims: Inborn errors of immunity (IEI) with dysregulated JAK/STAT signalling can present with 
variable manifestations of severe immune dysregulation. Hematopoietic stem cell transplantation (HSCT) is potentially 
curative, however the reported treatment related mortality (TRM) of JAK/STAT patients is significant. Targeted 
therapies with JAK Inhibitors (JAKinib) offer a promising alternative and potentially TRM reducing bridging option. 
However, data on efficacy and adverse events (AE) of JAKinib treatment for IEI are limited. 

Methods: Multicentre retrospective cohort study on patients with pathogenic variants in a JAK/STAT IEI-gene who 
have received JAKinib treatment for at least 3 months. 

Results: 66 patients (74% children) were included (41 STAT1-GOF, 21 STAT3-GOF, 1 STAT1-LOF, 1 STAT5B, 1 
SOCS1, 1 JAK1-GOF). Ruxolitinib was the predominantly prescribed JAKinib (82%). Improvement of general well-
being was observed in 91%. However, therapeutic responses varied among underlying diseases and disease 
manifestations. In 41% of patients, AE were observed (i.e. infections and weight gain). AE could generally be well 
controlled, leading to discontinuation of treatment in only 15% among patients who suffered AE. Currently, 76% 
patients are maintained on JAKinib (mean treatment observation 20 months) while 17% patients have received HSCT. 
Drug dosing and monitoring varies considerably between individual patients and centres. 

Conclusions: Our study affirms that JAKinib are an effective and generally well tolerated therapy for patients with 
JAK/STAT-IEI. While there was variable efficacy for different disease manifestations, severe adverse events were rare. 
Our data will provide the basis for a consensus process to generate treatment recommendations and for the 
implementation of a prospective Jakinib treatment registry. 
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Background and Aims: Activated PI3kinase Delta Syndrome type 1 (APDS1) is caused by gain of function mutations 
affecting the PIK3CD gene. The project aims to develop a gene editing approach to correct ex vivo patient T cells and 
reinfuse them. This treatment may be used to treat severe viral infections, or serve as a pre-requisite for a milder 
conditioning before hematopoietic stem cell transplantation. 

Methods: T cells were modified using a nuclease targeting the PIK3CD gene and an AAV. Nuclease cleavage 
frequency was assessed by digital droplet PCR. Successful editing was analyzed by flow cytometry based on the 
expression of a reporter gene. Phospho-AKT level and cytotoxic activity were analyzed to evaluate the functional 
activity of corrected T cells. 

Results: A highly specific nuclease achieved a reproducible cleavage efficiency of 80% and in conjunction with the 
AAV a gene editing efficiency of 20% at the PIK3CD locus. High basal level of phosphorylated AKT in APDS1 patient T 
cells was normalized in corrected patient cells. After T cell receptor activation phosphorylation of AKT could still be 
induced in corrected cells. Gene editing improved the impaired cytotoxic activity of repeatedly rechallenged APDS1 
patient T cells towards lymphoblastoid B cell lines in the presence of blinatumomab. 

Conclusions: We developed a protocol allowing efficient gene editing of APDS1 patient T cells. Corrected APDS1 T 
cells displayed normalized level of AKT phosphorylation and increased cytotoxic activity indicating the potential of our 
approach as a new treatment for ADPS1. 
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Background and Aims: Inborn errors of type I interferon (IFN) immunity can underlie critical COVID-19 pneumonia in 
unvaccinated adults. The risk of COVID-19 pneumonia in unvaccinated children is much lower and remains 
unexplained. We tested the hypothesis that recessive inborn errors of type I IFN immunity could underlie COVID-19 
pneumonia in patients < 16 years of age. 

Methods: We performed an enrichment analysis focusing on rare variants in 15 candidate genes on our international 
cohort of 112 pediatric patients with moderate to critical COVID-19 pneumonia and 1,224 children and adults with 
asymptomatic or paucisymptomatic infection. We validated our findings studying the response to SARS-CoV-2 
infection in patient’s fibroblasts. 

Results: We identified 12 children aged 1.5 to 13 years with four of the 15 known clinically recessive and 
biochemically complete inborn errors of type I IFN immunity: X-linked recessive TLR7 deficiency (7 children) and 
autosomal recessive IFNAR1 (1), STAT2 (1), or TYK2 (3) deficiencies. Fibroblasts deficient for IFNAR1, STAT2, or 
TYK2, are highly vulnerable to SARS-CoV-2. These 15 deficiencies are not found in children and adults with benign 
SARS-CoV-2 infection without pneumonia (p = 1.2x10-11). 

Conclusions: Our findings suggest that three of the 14 known AR inborn errors of type I IFN immunity underlie 
COVID-19 pneumonia in ~4% of children. We also found XR TLR7 deficiency in ~6% of children and 8.9% of boys with 
pneumonia. We provide evidence that recessive and complete defects at these four loci can underlie ~10% of cases of 
COVID-19 pneumonia in hospitalized children. 

Disclosure: No. 
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IDENTIFICATION of HOST GENETIC VARIANTS IN THE CYTOSOLIC DNA SENSOR POL III IN PATIENTS WITH 
CRITICAL COVID-19 

PARALLEL SESSION 10: COVID-19 IN IEI 

Anne Hollensen1, Sofie Jørgensen1, Lili Hu1, Michelle Thomsen1, Aurora Pujol2, Emmanuelle Jouanguy3, Rebeca 
Perez De Diego4, Aurélie Cobat3, Jean-Laurent Casanova5, Trine Mogensen1 
1Aarhus University, Department of Biomedicine, Aarhus C, Denmark, 2Hospital Duran i Reynals, Idibell, Barcelona, 
Spain, 3Université Paris Descartes, Génétique Humaine Des Maladies Infectieuses, Paris, France, 4IdiPAZ Institute for 
Health Research, La Paz Hospital, Laboratory of Immunogenetics of Human Diseases, Madrid, Spain, 5The 
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Background and Aims: The underlying pathogenesis explaining why some individuals develop life-threatening 
COVID-19 disease remains incompletely understood. In this study we aim to identify gene variants predisposing 
specifically to vary rare cases of critical COVID-19 in young individuals without co-morbidities. 

Methods: By whole exome sequencing we have identified potential disease-causing host gene variants in younger 
patients with critical COVID-19. 

Results: We have revealed an accumulation of mutations in genes encoding the innate cytosolic DNA sensor RNA 
polymerase III (POL III) in younger patients with critical COVID-19. In peripheral blood mononuclear cells (PBMCs) 
isolated from patients with identified POL III gene variants, we have shown reduced type I interferon (IFN) responses to 
SARS-CoV-2 and the POL III agonist poly(dAdT). Likewise, inhibition of POL III in the pulmonary cell line A549 
resulted in reduced IFN response to SARS-CoV-2. Currently, we are further scrutinizing the impact of POL III gene 
variants on the development of critical COVID-19 by investigating how the DNA sensor POL III is sensing infections 
with RNA-viruses, like SARS-CoV-2. We hypothesize that mitochondrial DNA released into the cytosol due to SARS-
CoV-2-induced cellular stress during infection is sensed by POL III and mediating induction of IFN expression. 

Conclusions: By regulating the IFN response to SARS-CoV-2 POL III seems to be important for prevention of 
development of critical COVID-19. Studies to examine the molecular mechanism, whereby host DNA may serve an 
antiviral role during SARS-CoV-2 infection are ongoing. Hence, this study provides new knowledge on the role of 
cytosolic DNA sensing and POL III in severe viral infections. 

Disclosure: No. 

Keywords: SARS-CoV-2, RNA polymerase III, COVID-19
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CHARACTERIZATION of HEMATOPOIETIC STEM CELL FUNCTIONS IN PATIENTS WITH ADENOSINE 
DEAMINASE 2 DEFICIENCY 

PARALLEL SESSION 11: IEI AND HEMATOLOGICAL DISEASE/BM FAILURE 

Cristina Mesa Nunez1, Raisa Jofra Hernández1, Federica Barzaghi2, Luca Basso-Ricci1, Emanuela Pettinato1, Stefania 
Crippa1, Pamela Quaranta1, Diego Gilioli1, Serena Scala1, Raffaella Di Micco1, Maria Ester Bernardo1,2,3, Luigi 
Naldini1,3, Alessandro Aiuti1,2,3, Alessandra Mortellaro1 
1San Raffaele Telethon Institute for Gene Therapy (SR-Tiget), Irccs San Raffaele Scientific Institute, Milan, 
Italy, 2Pediatric Immunohematology and Bone Marrow Transplantation Unit, Irccs Sanraffaele Scientific Institute, Milan, 
Italy, 3Vita-Salute San Raffaele University, ., Milan, Italy 

Background and Aims: The deficiency of adenosine deaminase 2 (DADA2) is an inborn error of immunity caused by 
loss-of-function mutations in the ADA2 gene. Manifestations include vasculopathy and immunological and 
hematological abnormalities. It is unknown how ADA2 loss causes bone marrow (BM) failure, and understanding these 
mechanisms is essential for developing new targeted therapies. 

Methods: We analyzed the BM composition in patients and evaluated the toxicity and efficacy of ADA2 gene transfer 
in patients’ hematopoietic stem-progenitor cells (HSPCs). 

Results: HSPCs and the primitive compartment were significantly reduced in patients’ BM compared with healthy 
donors (HDs). Although reduced in number, patients’ HSPCs showed normal clonogenic and differentiation potential. 
We also characterized patients’ mesenchymal stromal cells (MSCs), critical elements interacting with HSPCs in the 
BM. They exhibited a reduced clonogenic capacity and low levels of primitive marker expression, while senescence 
markers increased compared with HDs. To assess whether gene therapy could represent a potent treatment for 
DADA2, we developed a lentiviral vector (LV) to restore constitutively ADA2 expression in patients’ HSPCs. HSPCs 
transduction allowed efficient delivery of the functional ADA2 enzyme in patients’ CD34-derived cells without signs of 
toxicity. Transduced HSPCs infused into immunocompromised mice demonstrated that ADA2-modified cells supported 
a multilineage reconstitution with a polyclonal integration pattern. 

Conclusions: Our results indicate that the loss of ADA2 leads to a reduced number of primitive progenitors in the 
HSPC pool and an exhausted MSC phenotype. LV-mediated ADA2 reconstitution seems a promising approach to re-
establish stable ADA2 activity and correct the hematological manifestations in patients with DADA2. 

Disclosure: No. 

Keywords: Hematopoietic stem cells, Adenosine deaminase 2 deficiency, gene therapy, Bone marrow failure
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LOW CTLA-4 EXPRESSION BY NBEAL2 DEFICIENT CONVENTIONAL T CELLS AND IMMUNE 
DYSREGULATION IN GRAY PLATELET SYNDROME. 

PARALLEL SESSION 11: IEI AND HEMATOLOGICAL DISEASE/BM FAILURE 

Laure Delage1,2, Francesco Carbone3, Quentin Riller1, Jean-Luc Zachayus4, Erwan Kerbellec2, Armelle Buzy4, Marie-
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Korganow16, Capucine Picard10,17, Sylvain Latour12, Bénédicte Collet18, Alain Fischer19,20,21, Benedicte Neven22,23, Aude 
Magerus24,25, Mickael Ménager9, Benoit Pasquier2, Frédéric Rieux-Laucat1 
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salpêtrière Cyps, Paris, France, 8Paris University, Laboratory of Biological Nutrition, Ea 4466, Faculty of Pharmacy,, 
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Atip-avenir, Paris, France, 10APHP, Study Center For Primary Immunodeficiencies, Paris, France, 11Toulouse Institute 
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Background and Aims: Recessive mutations in the NBEAL2 gene lead to gray platelet syndrome (GPS), a bleeding 
disorder characterized by macrothrombocytopenia and α-granule-deficient platelets. A proportion of NBEAL2-deficient 
patients present immune system abnormalities (autoimmune disease, autoantibodies, leukopenia, etc) – suggesting a 
role for NBEAL2 in immune homeostasis and tolerance. And the mechanism behind the development of autoimmunity 
remains unclear. 

Methods: NBEAL2 role in primary human T cells was investigated by mass spectrometry interactome study, CRISPR-
Cas-9 knock-down and single-cell RNA sequencing. 

Results: In a mass spectrometry interactome study, 76 NBEAL2 partners were found in primary T cells, including 
LRBA (a member of the BEACH family, like NBEAL2). Recessive LRBA mutations cause autoimmunity and 
lymphocytic infiltration through defective CTLA-4 trafficking. We found that NBEAL2 deficiency leads to low CTLA-4 
expression in patients’ effector T cells but not in their regulatory T cells. The NBEAL2-LRBA-CTLA-4 interaction was 
confirmed by immunoprecipitation. NBEAL2 knock-down in primary T cells also led to low CTLA-4 expression. Lastly, 
single cell RNAseq analyses of NBEAL2 and LRBA deficient lymphocytes uncovered an elevated IL6-STAT3 signature 
in LRBA patients, possibly reflecting their low CTLA-4 expression in regulatory T cells. 

Conclusions: Our results show that NBEAL2 is involved in the regulation of CTLA-4 expression in conventional T cells 
and provide a molecular rationale for considering CTLA-4-immunoglobulin therapy in patients with GPS and 
autoimmune disease. 



Disclosure: J-L.Z., E.K., A.B., G.K., C.dC., S.R., and B.P. are employees of Sanofi, France. J-L.Z., E.K., A.B., G.K., 
C.dC., S.R., L.D. and B.P. may hold shares and/or stock options in the company. Other authors have nothing to 
disclose. 
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UNSUPERVISED PHENOTYPE EXPRESSION PROFILING AND LONGITUDINAL MONITORING IN INBORN 
ERRORS of IMMUNITY WITH IMMUNE DYSREGULATION BY MEANS of THE IDDA2.1 ‘KALEIDOSCOPE’ SCORE 

PARALLEL SESSION 12: ARTIFICIAL INTELLIGENCE IN IEI 

Markus Seidel 
Medical University Graz, Pediatric Hematology-oncology, Graz, Austria 

Background and Aims: Clinical scores (measures, indices, scales, or similar) may be used in inborn errors of 
immunity (IEI) to support making a diagnosis or to classify an IEI, to assess and monitor the disease severity over time, 
and to guide treatment decisions. 

Methods: We developed a user-friendly 22-parameter score for evaluating the immune deficiency and dysregulation 
activity (IDDA) that includes graded organ involvement and disease burden, intended for prospective monitoring of all 
IEI with immune dysregulation. 

Results: To extend the utility from LRBA deficiency (IDDA version 1), we included hemophagocytic 
lymphohistiocytosis into the parameter list; and we modified the calculation of the numerical score to correct for very 
low performance scales. A new accompanying feature, the kaleidoscope function, is enabled by plotting the IDDA2.1 
parameters as radar chart or heatmap which illustrates phenotypical similarities and variances between different 
patients or conditions. The discriminative power of this method was confirmed by unsupervised hierarchical clustering 
of phenotype manifestation frequencies of 18 representative IEI (including predominantly antibody deficiencies and 
susceptibility to EBV and lymphoproliferation) in analogy to genotype expression arrays. 

Conclusions: The IDDA2.1 kaleidoscope score may be used for prospective monitoring of patients with IEI with 
immune dysregulation, e.g., in patient registries or clinical trials. A recently launched ESID registry study will collect 
data and apply unsupervised machine learning algorithms to detect similarities of patterns in training cohorts consisting 
of patients with known monogenic IEI to assess potentially predictive values in diagnosis finding, complication 
monitoring, and to suggest phenotype-driven, “semi-targeted” therapy options for undiagnosed patients. 

Disclosure: Research funds (one-time donations paid to the Research Unit at the Medical University Graz or Division 
of Pediatric Hematology-Oncology): * 1/2021-12/2021: Takeda [Hypogammaglobulinemia (Subcutaneous IgG, 
hyaluronic acid, immune globulin (human))] * 1-1 

Keywords: primary immune regulatory disorders (PIRD), phenotype, morbidity, ESID registry, clinical score, clinical 
measure tool



PS024 

A PROTEOME-BASED APPROACH FOR THE DIAGNOSIS of INBORN ERRORS of IMMUNITY 

PARALLEL SESSION 12: ARTIFICIAL INTELLIGENCE IN IEI 

Fumiaki Sakura1, Hirokazu Kanegane2, Shigeaki Nonoyama3, Hidenori Ohnishi4, Takahiro Yasumi5, Osamu 
Ohara6, Satoshi Okada1 
1Hiroshima University Graduate Schools of Biomedical and Health Sciences, Pediatrics, Hiroshima, Japan, 2Graduate 
School of Medical and Dental Sciences, Tokyo Medical and Dental University, Pediatrics And Developmental Biology, 
Tokyo, Japan, 3National Defense Medical College, Pediatrics, Saitama, Japan, 4Gifu University Graduate School of 
Medicine, Pediatrics, Gifu, Japan, 5Kyoto University Graduate School of Medicine, Pediatrics, Kyoto, Japan, 6Kazusa 
DNA Research Institute, Applied Genomics, Chiba, Japan 

Background and Aims: Monogenic germline defects cause Human Inborn Errors of Immunity (IEI). While more than 
450 responsible genes have been identified due to advances in next-generation sequencing technology, there is still 
room for improvement in the efficiency of genetic diagnosis. Recently, proteomics using peripheral blood mononuclear 
cells (PBMCs) has been well studied. However, previous proteomic studies for PBMCs have had a limitation in the 
coverage of protein (about 3000). Thereby, more comprehensive data is needed to gain rational insight into the 
molecular mechanisms underlying aberrant immune systems. This study aimed to elucidate the pathophysiology of IEI 
using PBMCs’ proteomics as the first-tier diagnosis of IEI, and to gain a deeper understanding of genomic etiology 
using integrated RNA-seq. 

Methods: PBMCs were obtained from 70 IEI patients without genetic diagnosis and six healthy subjects. PBMCs’ 
proteomic data obtained from mass spectrometry-based proteomics were optimized by data processing and were 
employed to explore B- and T-cell dysfunction and elucidate pathogenic proteins. 

Results: Data processing yielded optimized data for 6498 proteins among 63 IEI cases and six healthy controls. 
Comprehensive proteomics covered proteins even in the minor cell fractions in PBMCs and identified cell-deficient 
cases based on B- and T-cell specific protein profiles. Furthermore, the diagnostic analysis identified the disease-
causing protein in four cases, two of which intriguingly showed no significant findings in RNA-seq. 

Conclusions: Proteomics provides a deeper insight into the pathogenesis of IEI and improves the efficiency for 
genetic diagnosis by up to 6%. These findings suggest the utility of a proteomics based diagnostic approach for IEI. 

Disclosure: No. 
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LOSS-OF-FUNCTION MUTATIONS IN PDLIM1 ABROGATE TH17 DIFFERENTIATION BY T-CELL EXHAUSTION 
IN HUMANS AND MICE 

ORAL COMMUNICATIONS SESSION 01: B CELL T-CELL BIOLOGY 

Christoph Geier1,2,3, Akiko Sugimoto4, Aya Jodo4, Alexander Leiss-Piller2, Kai Sauerwein2,5, Raphael 
Rossmanith2,6, Boglarka Ujhazi7, Krisztian Csomos7, Martha Eibl2, Jolan Walter8, Hermann Wolf2,9, Takashi Tanaka4 
1University Medical Center Freiburg, Department of Rheumatology And Clinical Immunology, Freiburg, 
Germany, 2Immunology Outpatient Clinic, Immunology Outpatient Clinic, Vienna, Austria, 3University Medical Center 
Freiburg, Center For Chronic Immunodeficiency (cci), Freiburg, Germany, 4Laboratory for Inflammatory Regulation, 
Riken Center For Integrative Medical Sciences (ims), Yokohama, Japan, 5Danube University Krems, Center of 
Experimental Medicine, Krems an der Donau, Austria, 6Institute of Molecular Biosciences, University of Graz, Graz, 
Austria, 7University of South Florida, Division of Allergy And Immunology, Department of Pediatrics, St. Petersberg, 
United States of America, 8Morsani College of Medicine, University of South Florida, Division of Allergy And 
Immunology, Department of Pediatrics, Tampa, United States of America, 9Sigmund Freud Private University, Medical 
School, Vienna, Austria 

Background and Aims: PDLIM1, is a member of LIM proteins, that negatively regulates NF-κB-mediated signaling by 
sequestering p65 in the cytoplasm and suppressing its nuclear translocation. The role of PDLIM1 in human and murine 
T cell biology remains elusive. 

Methods: Whole Exome sequencing was performed in a patient with early onset immune dysregulation and recurrent 
bacterial infections, born to healthy consanguineous parents, which identified a homozygous loss-of-function mutation 
in PDLIM1. The immunological phenotype was recapitulated in a PDLIM1 loss-of-function mouse model. 

Results: The patient initially presented with immune dysregulation and enhanced proinflammatory cytokine production 
during infancy and early childhood. At older age, the patient’s phenotype shifted to recurrent staphylococcal infection 
due to a loss of peripheral Th17 cells. Similarly, young Pdlim1-/- mice showed enhanced NF-κB-dependent Th1 and 
Th17 cell differentiation with exaggerated expression of markers associated with overactivation and premature 
immunosenescence/exhaustion on Th17 cells. The immunological phenotype was completely reversed in elderly 
Pdlim1-/- mice with suppressed proinflammatory response and abrogated Th1/17 cell differentiation. 

Conclusions: These data identify PDLIM1 as a novel regulator of Th17 differentiation causing inborn error of immunity 
in humans. 

Disclosure: No. 
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IMPAIRED LYMPHOCYTE TRAFFICKING AND PLATELET ACTIVATION IN A PATIENT WITH DE NOVO 
MUTATION IN RAP1B 

ORAL COMMUNICATIONS SESSION 01: B CELL T-CELL BIOLOGY 

Marta Benavides-Nieto1,2,3, Frédéric Adam4, Emmanuel Martin5, Chantal Lagresle-Peyrou6,7, Guillaume 
Morelle1,8, Charlotte Boussard1,8, Isabelle Callebaut9, Alexandre Kauskot4, Miao Feng4, Christelle Repérant4, Jean-
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1Université Paris Cité, Imagine Institute, Paris, France, 2Genome Dynamics in the Immune System Laboratory, Inserm, 
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Background and Aims: Ras-related protein 1b (Rap1b) belongs to the Ras-superfamily of small GTPases. Its active 
form, GTP-Rap1, mediates integrin activation in platelets and lymphocytes thereby regulating adhesion and migration 
(Stefanini-2018; Shimonaka-2003). 

Methods: Whole exome sequencing (WES), Next generation sequencing (NGS), RAP1B-overexpression, functional 
analysis. 

Results: We investigated a boy presenting with neonatal thrombocytopenia, neutropenia, anaemia, low monocyte 
counts, absolute lymphopenia (balanced lymphocyte subsets, decreased naïve CD4+ and CD8+ T-cells) and profound 
hypogammaglobulinemia. WES revealed a heterozygous, unknown and predicted deleterious, de novo variant 
c.35G>A, p.G12E in RAP1B. G12 is located in the RAP1B active site. Interestingly, G12V leads to constitutively 
activated Rap1 (Scrima-2008). The patient presented an abnormal increase in PBMC migration and integrin activation 
in resting platelets, as well as increased GTP-RAP1 expression and altered cell cycle in B-EBV cells. G12E and G12V-
RAP1B overexpression in a megakaryocytic cell line recapitulated integrin overactivation pattern and abnormal 
increase in RAP1B-GTP activity (also demonstrated in HEK293T cells) supporting that G12E is a gain-of-function 
(GOF) mutation. Interestingly, NGS identified RAP1B c.35G>A as a somatic mutation. Variant allele frequency (VAF) in 
patient’s peripheral blood cells decreased over time, while VAF in bone marrow cellular subsets remained stable, 
suggesting that RAP1B-G12E confers a negative advantage preferentially in the peripheral cell compartments. 

Conclusions: We identified the first RAP1B-G12E mutation in a patient with combined immunodeficiency associated 
to severe platelet dysfunction. We show that this mutation is a de novo somatic GOF mutation suggesting that 
monoallelic RAP1B mutations should be considered as a novel cause of inborn errors of immunity associated to 
thrombocytopathy. 

Disclosure: No. 
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ALTERED T CELL DIFFERENTIATION ASSOCIATED WITH ACTIVATED PI3 KINASE DELTA 
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National Institutes of Health, National Institute of Allergy And Infectious Diseases, Bethesda, United States of America 

Background and Aims: Activated PI3K-delta syndrome (APDS) is a primary immunodeficiency caused by 
heterozygous activating mutations of Pik3cd, resulting in dysregulated immunity, recurrent respiratory infections and 
lymphoproliferation, yet underlying mechanisms behind these phenotypes remain unclear. 

Methods: Using patient samples and a mouse model (Pik3cdE1020K/+ mice), we have evaluated CD4 and CD8 T cell 
function both in culture and in vivo in response to infectious agents, evaluating cellular phenotypes, metabolism, gene 
expression and chromatin organization. 

Results: We find that Pik3cdE1020K/+ CD8+ T cells exhibited accelerated differentiation to short-lived effectors, 
associated with increased mTORC1 and c-Myc pathways, as well as altered metabolic, transcriptional and epigenetic 
circuits characterized by a pronounced IL-2/STAT5 signature associated with heightened IL-2 responses that 
prevented differentiation to memory-like cells in the presence of IL-15.. Conversely, Pik3cdE1020K/+ CD8+ T cells failed to 
sustain expression of proteins critical for maintenance of long-lived memory cells, including TCF1, and mounted 
inadequate central memory responses in vivo with enhanced generation of recently-described long-lived effector 
populations. We now have examined responses to chronic infection using Clone 13 LCMV as a model pathogen, 
where we find that Pik3cdE1020K/+ mice lose TCF1+ progenitor CD8+ T cells, leading to an altered balance of effector 
and exhausted cells associated with increased immunopathology. Similarly, we find altered differentiation of CD4 cells 
from Pik3cdE1020K/+ mice, with increased inflammatory cytokine production and immunopathology in vivo. 

Conclusions: Our data position PI3Kd as a central hub integrating multiple signaling nodes that promote an 
accelerated effector T cell program at the expense of central memory. 

Disclosure: No. 
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DISTINCT CD8 T CELL POPULATIONS WITH DIFFERENTIAL EXHAUSTION PROFILES ASSOCIATE WITH 
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Background and Aims: Common variable immunodeficiency (CVID) is the most frequent symptomatic primary 
immunodeficiency, with heterogeneous clinical presentation. Our goal was to analyze CD8 T cell homeostasis in 
patients with infection only CVID, compared to those additionally affected by dysregulatory and autoimmune 
phenomena. 

Methods: Flow and mass cytometry evaluation of peripheral blood of 40 patients with CVID and 17 healthy donors. 

Results: CD8 T cells are skewed in patients with CVID, with loss of naïve and increase of effector memory stages, 
expansion of cell clusters with high functional exhaustion scores, and a highly activated population of cells with 
immunoregulatory features, producing IL-10. These findings correlate to clinically widely used B-cell-based EURO 
classification. Features of exhaustion, including loss of CD127, CD28 and expression of TIGIT and PD-1 in CD8 T cells 
are strongly associated with interstitial lung disease and autoimmune cytopenias, whereas CD8 T cell activation with 
elevated HLA-DR and CD38 expression predict non-infectious diarrhea. 

Conclusions: We demonstrate features of advanced differentiation, exhaustion, activation and immunoregulatory 
capabilities within CD8 T cells of CVID patients. Assessment of CD8 T cell phenotype may allow risk-assessment of 
CVID patients, and provide new insights into CVID pathogenesis, including a better understanding of mechanisms 
underlying T cell exhaustion and regulation. 

Disclosure: No. 
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DOMINANT INTERFERING CARD11 VARIANTS DISRUPT JNK SIGNALING IN T CELLS 
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Bethesda, United States of America, 6University of California, Division of Pediatric Allergy Immunology Bmt, Division of 
Pediatric Rheumatology, Department of Pediatrics, San Francisco, United States of America 

Background and Aims: Although previous studies implicated c-Jun N-terminal kinase 1 and 2 (JNK1/2) in helper 
CD4+ T cell differentiation, mechanisms governing JNK signaling and function in human lymphocytes remain nebulous. 
CARD11 is a lymphocyte-specific scaffold protein connecting antigen receptor (AgR) engagement to transcriptional 
programs (e.g. NF-κB) responsible for effector cell survival, proliferation, and differentiation. Beyond NF-κB, CARD11 is 
also required for AgR-induced mTORC1 and JNK2 signaling. We sought to define the impact of dominant interfering 
(DI) CARD11 variants on JNK signaling and JNK-dependent transcription in T cells. 

Methods: We transfected CARD11 knockout (KO) Jurkat T cells with wild-type (WT) and DI CARD11 expression 
plasmids to assess effects on AgR-induced JNK signaling. RNA sequencing was performed on mitogen-activated WT 
and CARD11 KO T cells with or without JNK inhibition to define JNK-dependent transcriptomic changes. 

Results: We found that AgR-dependent JNK1 and JNK2 phosphorylation is CARD11-dependent. Furthermore, 
heterozygous DI CARD11 mutations derived from patients with CARD11-associated atopy with dominant interference 
of NF-κB signaling (CADINS) disease disrupted AgR-dependent JNK1/2 phosphorylation and c-Jun accumulation with 
variable potency, mirroring the extent of impaired NF-κB activation. Intriguingly, JNK inhibition in WT Jurkat and 
primary CD4+ T cells resulted in elevated expression of GATA3, the master transcriptional regulator of Th2 cell 
differentiation. 

Conclusions: Our novel findings suggest that defective CARD11-dependent JNK signaling in CD4+ T cells may 
contribute to severe allergic disease manifestations noted in CADINS patients, unveiling a new potential therapeutic 
target. 

Disclosure: No. 
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Background and Aims: Partial T cell primary immunodeficiency disorders are a group of inborn errors of immunity 
(IEI) that have partial reduction of T cell number/function and are commonly associated with autoimmune and 
inflammatory complications. T cell receptor (TCR) signaling is initiated by Lymphocyte cell-specific protein-tyrosine 
kinase (LCK). A novel homozygous mutation in LCK (p.Pro440Ser, LCK P440S) was identified in two siblings who 
were born to consanguineous parents, presenting with T lymphopenia, recurrent viral and fungal infections, and 
gastrointestinal inflammatory complications. Hypothesis: The P440S mutation impairs LCK expression/function such 
that T cell-mediated intestinal immunity is dysfunctional, leading to intestinal inflammation (colitis). Aim 1: Determine 
effect of the P440S mutation on LCK expression/function in TCR signaling. Aim 2: Determine etiology of colitis in mice 
harboring Lck P440S (lck mut). 

Methods: We generated a cell line and a mouse model that harbor the mutant kinase, and performed downstream 
immunophenotypic and functional assessments. 

Results: The P440S mutation results in shorter protein half-life, decreased protein expression, and defective TCR 
signaling responses. Similarly to the lck-/- mice, the lck Mut mice demonstrate impaired thymocyte development with T 
cell lymphopenia, and skewed memory phenotype of peripheral T cells. However, unlike the lck-/-, only the lck mut 
mice develop colitis, suggesting that the partial loss of Lck function drives colitis development. 

Conclusions: Our findings explain the aberrant immunological presentation of the human P440S patients, advance 
our understanding of intestinal inflammation in the context of partial T cell defects, and establish a model system with 
which to develop therapies against intestinal inflammation in IEI. 

Disclosure: No. 
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UNEXPECTEDLY LOW PROPORTION of DONOR B CELLS ALLOWS FOR B-CELL FUNCTION POST HSCT IN 
PATIENTS WITH B-POS SCID 
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Background and Aims: In patients with B-cell positive severe combined immunodeficiency (B+ SCID) due to 
mutations in IL2RG, B-cell function after HSCT depends on the engraftment of donor B lymphocytes. To study 
development and function of autologous and donor B-cells in patients with mixed chimerism after HLA-haploidentical 
HSCT, we analyzed blood samples of 12 long term surviving patients (1 to 34 years of follow up) with B+ SCID. All 
patients developed normal specific humoral immune function and are independent of Ig-substitution. 

Methods: We used staining with allele-specific antibodies targeting HLA-molecules to characterize the maturation 
stages of donor- and autologous B-cells by flow-cytometry. 

Results: We demonstrate a complete lack of switched memory B-cells (CD19+IgM-CD27+) in the autologous 
compartment but detected a percentage of up to 19% of CD27+ in CD19+ autologous cells, which were identified as 
IgM+CD27+ marginal-zone (MZ)-like B-cells. Class switched memory B-cells were strictly confined to donor derived B-
cells and surprisingly a proportion of 0.9% of donor B-cells detected in peripheral blood was found sufficient to allow for 
normal B-cell function. Beyond that we found a negative correlation between the proportion of donor-cells and the 
percentage of switched memory B-cells in the donor derived B-cell compartment indicating a relative lack of naïve B-
cells in patients with low B-cell-donorchimerism. 

Conclusions: We identified unexpectedly low proportions (0,9-17%) of donor B-cells in the peripheral blood in 4/12 
patients as sufficient for normal B-cell function, and further specified the phenotypic, transcriptional and epigenetic 
consequences of common-gamma-chain deficiency in autologous B-cells in the presence of normal T-cell function. 

Disclosure: No. 
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Background and Aims: CTLA-4 insufficiency and LRBA-deficiency are both complex immune dysregulation 
syndromes with an underlying regulatory T cell dysfunction due to the lack of CTLA-4 protein. As anticipated, the 
clinical phenotypes of CTLA-4 insufficiency and LRBA deficiency are similar. Main manifestations include 
hypogammaglobulinemia, lymphoproliferation, autoimmune cytopenia, immune-mediated respiratory, gastrointestinal, 
neurological, and skin involvement, which can be severe and disabling. The rationale of this clinical trial is to improve 
clinical outcomes of affected patients by substituting the deficient CTLA-4 by administration of CTLA4-Ig (abatacept) as 
a causative personalized treatment. Our objective is to assess the safety and efficacy of abatacept for patients with 
CTLA-4 insufficiency or LRBA deficiency. The study will also establish a CTLA4- and LRBA-specific disease-severity 
scoring system and investigate how treatment with abatacept affects the patients’ quality of life. 

Methods: ABACHAI is a phase IIa prospective, non-randomized, open-label, single arm multi-center trial. Altogether 
20 adult patients will be treated with abatacept 125 mg s.c. on a weekly basis for 12 months, including (1) patients 
already pretreated with abatacept, and (2) patients not pretreated, starting with abatacept therapy at the baseline study 
visit. For the evaluation of drug safety infection control during the trial, for efficacy, a newly developed CHAI-Morbidity 
Score will be used. 

Results: The trial was fully recruited in March 2022; altogether 18 CTLA-4 and 2 LRBA patients were included. 

Conclusions: The trial is registered in the German Clinical Trials Register (Deutsches Register Klinischer Studien, 
DRKS) with the identity number DRKS00017736. Final results of this clinical trial are expected for 2023. 

Disclosure: The study ist supported German Federal Ministry for Education and Research (BMBF) through a grant to 
the German Auto-Immunity Network (GAIN) [grant 01GM1910B]. The trial medication is provided by Bristol-Myers 
Squibb (BMS, New York, USA) [grant IM101-774] 

Keywords: Abatacept, clinical trial protocol, disease severity score, immunodeficiency, CTLA-4 insufficiency, LRBA 
deficiency
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LRBA DRIVES ACTIN CYTOSKELETON DYNAMICS THROUGH INTERACTION WITH MYOSIN-9 
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Background and Aims: LPS-responsive beach-like anchor protein (LRBA) is an essential regulator of cytotoxic T-
lymphocyte antigen-4 (CTLA 4) trafficking in regulatory T cells. Hence, loss of LRBA (as observed in LRBA deficiency) 
decreases the extracellular expression of CTLA4 leading to uncontrolled T-cell activation. However, this mechanism 
does not explain the poor humoral response frequently observed in LRBA-deficient patients, suggesting an additional 
role of LRBA in B-lymphocytes. 

Methods: Using a combination of SILAC (stable isotope labelling by amino acids cell culture) with IP 
(immunoprecipitation) and MS (mass spectrometry) in human B cells, we identified 63 potential LRBA interactor 
proteins, of which 12 were associated with cytoskeleton dynamics. 

Results: Following validation experiments, we found that LRBA is in close proximity with Myosin-9 (MYH9), a 
conventional non-muscle myosin, essential for cell migration, endocytosis, as well as for the maturation of the immune 
synapse. In fact, we observed a reduced chemokine-driven migration of LRBA-KO Ramos B-cells towards C-X-C motif 
chemokine 12 (CXCL12) in comparison to wild-type cells. In addition, we observed that loss of LRBA impairs the B-cell 
receptor (BCR) internalization and the BCR-mediated phagocytosis of IgM-coated beads in Ramos B-cells. Moreover, 
we detected a trend towards a delayed antigen internalization, as well as an abnormal immune synapse formation in 
the absence of LRBA. Taken together, our results indicate that the LRBA:MYH9 interaction is essential for 
cytoskeleton-dependent immune function in B-cells. 

Conclusions: Disruption may lead to B-cell abnormalities, contributing to the defective humoral immune response, as 
observed in patients with LRBA deficiency. 

Disclosure: No. 
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Background and Aims: The Autoimmune Lymphoproliferative Syndrome (ALPS) is a rare genetic disorder with early-
onset non-infectious non-malignant lymphoproliferative disease and autoimmune cytopenia. The main genetic defects 
involved in ALPS are mutations affecting the death receptor FAS or its ligand (FASLG). CASPASE 10 (CASP10) 
variants have been also described in ALPS patients, but their causal role remains debated given their high frequencies 
in the general population. The aim of this work was to elucidate the impact of those CASP10 variants on the apoptosis 
function of lymphocytes from healthy individuals. 

Methods: By using the in-house IMAGINE- bioinformatic tool “Polyweb” (including more than 70 000 samples) we 
identified healthy carriers of CASPASE 10 mutations. By using a well described and routinely used apoptosis assays, 
we compared the apoptosis function in B-EBV and in activated T cells from healthy individuals carrying wild-type (wt) 
CASP10 or one of the 3 controversial CASP10 variants: p.401fs (c.1202-1208 del), p.Y446 (c.1337 A>G) and p.V410I 
(c.1228 G>A), either heterozygous or homozygous. 

Results: The proportions of FAS- or TRAIL-sensitive lymphocytes were strictly similar between the CASP10 wt and 
mutated cells. Moreover, the apoptosis function remained totally preserved in lymphocytes carrying a homozygous 
deletion leading to a complete CASPASE 10 expression defect. 

Conclusions: The results showed that CASPASE 10 is dispensable for the FAS- and TRAIL-induced apoptosis in 
lymphocytes from healthy individuals, thereby ruling-out a functional role of the previously described CASP10 variants 
in ALPS patients. 

Disclosure: No. 
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Background and Aims: SAVI (STING associated vasculopathy with onset in infancy) is an interferonopathy 
characterized by inflammation of several organs. SAVI is due to mutations in STING1, which codes for STING, whose 
activation by cytosolic dsDNA triggering the production of type-I interferon (IFN). These mutations lead to constitutive 
IFN signalling and sustained inflammation. To better understand SAVI, we aim to define which pathways are 
dysregulated in PBMCs of patients and identified the ones that are under the direct and/or indirect control of this 
excessive and uncontrolled type-I IFN production. These dysregulated pathways could later be used for a better 
understanding of SAVI pathophysiology and open new areas of research and potential therapeutic treatments. 

Methods: Two single-cell RNAseq datasets have been generated on PBMCs. A first dataset on SAVI patients 
revealed some cell-type specific molecular mechanisms of SAVI. A second dataset was created to establish the kinetic 
of response to type-I IFN: PBMCs from healthy blood donors were stimulated at several timepoints using IFNβ. The 
transcriptome from 100,000 single cells allowed us to identify the molecular pathways and transcription factors specific 
to IFN and compare them to SAVI patients. 

Results: SAVI patients were found to have drastic lymphopenia, associated with a T cell hyperactivation, exhaustion 
and apoptosis. This T cell hyperactivation was not reproduced by type-I IFN stimulation. We also observed strong 
hyperinflammation in monocytes associated with ER stress. 

Conclusions: Our results suggest an hyperinflammation of monocytes associated with cellular/ER stress which 
triggers T lymphocytes hyperactivation, senescence and apoptosis 

Disclosure: No. 
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Background and Aims: The Multisystem Inflammatory Syndrome in Children (MIS-C), is a serious inflammatory 
condition characterized by a systemic inflammation with multiorgan failure, that can occur in children and young adults 
after COVID-19 infection. Ain of the study is to create an International multicenter collection of patients with MIS-C 
involving the main pediatric networks committed in the care of patients with hyperinflammatory conditions. 

Methods: a steering committee constituted by representatives of ERN-RITA, PRES, ESID and ISSAID and with the 
coordination of PRINTO developed a shared form to collect clinical manifestations, laboratory features, response to 
treatment and outcome of patients with MIS-C. The registry is available online on PRINTO and ESID websites 
(www.printo.it , www.ESID.org). 

Results: Currently, more than 1000 patients from 44 centers of 20 countries worldwide have been included in the 
study; completed data are available for 688 patients. 56 (8%) patients were younger than 2 years, 173 (25%) 2-6 
years, 279 (41%) between 6-12 years, while 180 (26%) patients were older than 12 years. 234 (34%) patients required 
ICU admission; 51 (7.4%) patients presented long term sequaele and 7 (1%) patients died. Mucocutaneous 
manifestation were observed in 85.2% of patients, hematological in 84.7%, gastrointestinal in 80.8%, cardiovascular in 
52.3%, lymphoid organ in 51.7%, respiratory in 34.6%, musculoskeletal in 31.5%, neurological in 19%, genito-urinary 
in 10.9%. 576 patients (84%) recieved Ig infusions and 572 (83%) corticosterois; 78 (11%) were treated with biologics. 

Conclusions: The first analysis confirms that MISC is a severe inflammatory condition, requiring anti-inflammatory 
treatment. Even if the mortality rate is low, one third of patients required ICU admission. 
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Background and Aims: Systemic lupus erythematosus is an autoimmune disease characterized by the production of 
antibodies against nucleic acids and an upregulation of type-I interferon in most patients. The etiology of the disease is 
unexplained in most cases but is thought to involve both genetic and environmental factors. 

Methods: We selected from our national lupus biobank patients fulfilling at least one of the following criteria: (1) male 
patients, (2) onset of the disease < 12 years old, (3) family history of autoimmune diseases and we performed whole 
exome sequencing in 118 families using Illumina technology. We used in silico panels in a diagnosis-based approach 
and explore the whole data to identify new disease-causing genes. 

Results: We identified pathogenic or probably pathogenic variations (according to ACMG classification) in genes 
related to inborn errors of immunity in 6 patients (ADAR, C1QA, PSTPIP1, IRAK4, PTPN11, COPA). A genetic 
diagnosis involving a gene never related to lupus (MAN1B1, ETV6, BAZ2B, IGHMBP2) was identified in 4 patients 
(3,3%). Ten percent of families present a variation of undetermined significance. Besides, the research approach 
revealed many candidate genes, among which SOCS1 and PTPN2 were confirmed as disease causing thanks to 
collaboration and functional studies. 

Conclusions: This study confirms the interest of exome sequencing in preselected lupus patients with a diagnosis rate 
of 13% of monogenic SLE. It demonstrates the superiority of the exome over panel sequencing in lupus, with a genetic 
diagnosis in unexpected genes in 3,3% percent of cases and the possibility of discovery-based approaches. 
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Keywords: Exome sequencing, monogenic lupus, pediatric lupus, NGS



OC014 

RAC2 MUTATIONS AND IMMUNE DEFICIENCY – FUNCTIONAL SPECTRUM of AN INTERNATIONAL COHORT 

ORAL COMMUNICATIONS SESSION 02: AUTOINFLAMMATION AND IMMUNE DYSREGULATION 

Svetlana Sharapova1, Agnes Donko2, Louis Marois3, Christine Winterbourn4, Louisa Ashby4, Timi Martelius5, Mikko R J 
Seppänen6, Jennifer Leiding7, Jolan Walter8, Timothy Trojan9, Paul Martin10, Jenna Bergerson2, Nicholas 
Campbell11, Kuang Hsiao12, Emilia Falcone3, Steven Holland2, Thomas Leto2, Amy Hsu2 
1Belarusian Research Center for Pediatric Oncology, Hematology and Immunology, Research Department, Minsk, 
Belarus, 2National Institutes of Health, National Institute of Allergy And Infectious Diseases, Bethesda, United States of 
America, 3Montreal Clinical Research Institute, Department of Medicine, Montreal (Quebec), Canada, 4University of 
Otago, Pathology And Biomedical Science, Christchurch, New Zealand, 5Helsinki University Central Hospital, 
Inflammation Center / Infectious Diseases, Helsinki, Finland, 6University of Helsinki and HUS Helsinki University 
Hospital, Rare Disease Center, Children's Hospital, And Adult Primary Immunodeficiency Outpatient Clinic, 
Inflammation Center, Helsinki, Finland, 7Johns Hopkins All Children's Hospital, Immunology, St. Petersburg, United 
States of America, 8Johns Hopkins All Children's Hospital, St. Petersburg, Division of Allergy/immunology, Department 
of Pediatrics, St.Petersburg, United States of America, 9Allergy Partners of Oklahoma, Allergy, Enid, United States of 
America, 10Duke University School of Medicine, Pediatrics, Durham, United States of America, 11University of Laval, 
Hematology, Quebec City, Canada, 12University of Aukland, School of Medicine, Aukland, New Zealand 

Background and Aims: Mutations in RAC2, were first identified in neonates carrying RAC2 dominant negative, 
p.D57N, who presented with severe neutrophil defects and T-cell lymphopenia. Subsequently, dominant-activating 
mutations were reported in patients with combined immunodeficiency/immunodysregulation (CIID) or SCID. We 
assembled an international cohort of 48 published and unpublished patients with RAC2 mutations to characterize the 
spectrum of disease. 

Methods: Clinical and immunologic phenotypes of 48 germline-mutant RAC2 patients were obtained from referring 
physicians and literature reports. Heterologous expression assays including superoxide production, PAK1 binding, AKT 
activation were used to characterize RAC2 variant effects. Protein stability was determined by western blot. 

Results: Patient presentation varied by mutation; five patients presented as SCID with reticular dysgenesis, five as 
neonatal neutrophil deficiency (D57N), and 38 as CIID. Patients with dominant, active RAC2 variants with high protein 
stability (Q61R, Q61K) presented in the first days of life with SCID and absent lymphocytes. Activating variants with 
lower stability (I21S, E62K, N92K, N92S) presented as CIID with lymphopenia, detectable by newborn screening but 
presenting later with recurrent sinopulmonary and viral infections. A third class of mutations with unstable transcript or 
protein were phenotypic only in homozygosity (W56*, R68W). Severity of phenotype and initial clinical presentation 
was correlated with protein stability - increased stability led to neonatal presentation and dominant mutations with 
decreased stability had later clinical onset. 

Conclusions: Clinical presentation of RAC2 mutation-bearing patients is determined by a combination of protein 
activity and stability. Heterologous expression and analysis is useful for deciphering the molecular basis of the clinical 
phenotype. 
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Background and Aims: STAT3-hyper IgE syndrome (STAT3-HIES) patients suffer from recurrent lung infections, 
leading to tissue destructive changes with pneumatocele formation and severe lung defects. To improve the pulmonary 
therapy of STAT3-HIES patients, we aim to better understand the pathophysiology underlying the destructive lung 
disease. 

Methods: Using a transgenic mouse model (mutStat3) with a STAT3-HIES like immunologic phenotype carrying the 
dominant negative mutation Stat3-ΔV463 (Steward-Tharp et al. Blood 2014), we model lung infections by inducing 
acute lung injury with intratracheal instillation of lipopolysaccharide (LPS). Inflammatory responses and tissue injury 
were analyzed by quantification of bronchoalveolar lavage (BAL) cells, ELISA, and protein quantification of BAL fluid. 
Lung tissue was collected for histology and expression analysis. 

Results: Instillation of LPS induced lung injury in a dosage-dependent manner in wildtype (wt) and mutStat3 mice as 
shown by an overall increase in BAL protein concentrations with higher levels in mutStat3 compared to wt samples. 
We found increased immune cell infiltration predominantly neutrophils and increased TNFalpha release into the air 
space significant higher in mutStat3 compared to control animals. Quantification of immunohistologically stained lung 
tissue with pro surfactant protein C (pro-SpC) as a marker for alveolar type II (AT2) cells, showed reduced positive pro-
SpC cells in lung tissue in mutStat3 compared to wt mice after LPS challenge. 

Conclusions: Our in vivo mutStat3 mouse model of lung injury indicates a higher susceptibility to pulmonary tissue 
damage with elevated lung inflammation and deficient epithelial recovery in STAT3-HIES after pulmonary injury. 
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Background and Aims: Germline, monoallelic, gain-of-function (GOF) mutations in STAT1 cause an ultra-rare form of 
primary immunodeficiency (PID) through overactivation of the Janus-associated kinase STAT1 signalling pathway. 
Heightened basal levels of STAT1 protein have previously been shown to be a key driver of disease1 2 but the exact 
mechanism of STAT1 GOF still remains unclear. 

Methods: A nanoBRET system was developed to investigate the conformations adopted by STAT1 dimers pre- and 
post-IFNγ stimulation in STAT1 (-/-) cell lines lentivirally transduced with wild-type or GOF STAT1. Nuclear localisation 
and transcriptomics were assessed in the same cell lines pre- and post-IFN stimulation, and in response to Ruxolitinib. 

Results: We show that the majority of GOF mutations destabilise the inactive dimeric conformations of STAT1 and 
promote the adoption of an active-like conformation at baseline. In contrast, some mutations stabilise the active 
conformation and induce stronger DNA binding, suggesting that discreet GOF mutations function through different 
mechanisms. We show that the nuclear localisation sequence is exposed in the active orientation, and that 
consequently, GOF mutants had greater nuclear presence at baseline. Transcriptomic analysis detailed that STAT1-
mediated gene expression was induced under inactive status for GOF mutants and that each mode of pathogenesis 
has unique gene expression signatures. We compared the clinical phenotypes described for different for STAT1 GOF 
mutations and identified that patients with mutations that stabilise the active conformation are more likely to experience 
autoimmune complications. 

Conclusions: This work has identified alternative modes of pathogenesis for STAT1 GOF which may explain clinical 
heterogeneity. 
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Background and Aims: Disseminated coccidioidomycosis (DCM) is caused by Coccidioides, pathogenic fungi 
endemic to Western United States and Mexico. While exposure is common, pneumonia is thought to occur in ~3% of 
residents annually with <1% of those developoing disseminated disease. 

Methods: We enrolled DCM patients, performed whole-exome sequencing and assessed cytokine production in 
peripheral blood mononuclear cells. Confocal microscopy co-localized DECTIN-1 and fungal endospores. Transfection 
demonstrated DECTIN-1, DUOX1 and DUOXA1 roles in β-glucan-stimulated H2O2 production. RNA was sequenced 
from STAT3-mutated, autosomal-dominant Hyper-IgE syndrome (AD-HIES) patients' respiratory tissues. Duox1-/- mice 
were infected with Coccidioides. 

Results: In an exploratory set of 67 DCM patients, two had haploinsufficient STAT3 mutations. Defects in β-glucan 
sensing and response were seen in 34/67 (50.7%) cases. Damaging CLEC7A (n=14) and PLCG2 (n=11) variants were 
found and PBMC from patients with these variants produced less β-glucan-stimulated TNF-α than healthy controls 
(P<0.005). Using ancestry matched controls, damaging variants in CLEC7A and PLCG2 were over-represented in 
DCM (P=0.0206, P=0.015, respectively) including CLEC7A Y238* (P=0.0105) and PLCG2 R268W (P=0.0025). In a 
validation cohort of 112 DCM patients PLCG2 R268W (P=0.0276), CLEC7A I223S (P=0.044) and CLEC7a Y238* 
(P=0.0656) were confirmed. Fifteen discovery cohort patients had heterozygous DUOX1 or DUOXA1 variants which 
impaired H2O2 production in transfected cells. AD-HIES patient airway epithelial cells had decreased DUOX1/DUOXA1 
transcripts. Duox1-/- mice had increaed morbidity and mortaligy following Coccidoiodes infection. 

Conclusions: Patients with DCM have impaired β-glucan sensing or responsiveness affecting H2O2 production. 
Genetically impaired Coccidioides recognition and cellular response decrease inflammatory cytokine production and 
underlie susceptibility to disseminated coccidioidomycosis. 
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Background and Aims: Chronic granulomatous disease (CGD) is characterized by recurrent life-threatening 
infections and hyperinflammatory complications.It is caused by mutations in the NADPH oxidase complex and the 
consequent loss of reactive oxygen species (ROS) production. Recombinant human interferon gamma (rIFNγ) is used 
as prophylaxis to reduce the risk of severe infections, but the mechanisms behind its efficacy in CGD are still unknown. 

Methods: We compared the immune and metabolic profile of immmune cells from CGD patients with healthy controls 
using scRNAseq analysis, ATACseq profiling, ELISA, proteomics, Seahorse and metabolomics. Finally, we 
investigated the effect of in vitro rIFNγ treatment on some of those parameters. 

Results: We found that innate immune myeloid cells from CGD patients are epigenetically and functionally 
reprogrammed to have a hyperactivated immune status. In parallel, they present an impaired in vitro induction of 
trained immunity. CGD monocytes have deficient intracellular amino acids levels and have profound functional 
metabolic defects, both at the glycolytic and mitochondrial level. In vitro treatment with rIFNγ restored these myeloid 
metabolic defects and reduced abnormal IL-1β and IL-6 production in response to fungal stimuli in CGD monocytes, 
suggesting that prophylactic rIFNγ efficacy in CGD patients has a metabolic basis. 

Conclusions: Learning more about the immunometabolic defects underlying diseases will not only give new insight 
into their pathogenesis but, beyond CGD, might open doors for efficient and targeted immunotherapy aimed at 
correcting these defects. In conclusion, our findings address a new avenue of research exploring the consequences of 
a defective NADPH oxidase complex in the metabolic rewiring of immune cells. 
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Background and Aims: Chronic Granulomatous Disease is a mendelian disorder caused by loss-of-function 
mutations genes encoding subunits of the NADPH oxidase complex 2. Increasing reports have underlined the role of 
the NLRP3 inflammasome in the pathophysiology of inflammation in CGD. However, the precise mechanism provoking 
a disproportionate inflammatory response in CGD patients remains elusive. Interestingly, the NOX2-deficiency model – 
characterized by defective production of cytosolic Reactive Oxygen Species (ROS) is at odds with the classical 
concept that chronic inflammation is caused by prolonged and sustained ROS production. These opposite views 
suggest that efficient regulation of the inflammatory response requires a well-balanced ROS signaling. The objective of 
our study is to refine the precise role of cytosolic ROS in regulating inflammation and discover alternative strategies for 
treating chronic inflammatory diseases. 

Methods: We assessed the dynamics of the inflammatory response in NOX2-deficient patients’ primary monocytes 
and a CRISPR-engineered NOX2-deficient phagocytic THP-1 cell line. 

Results: We show that the defective redox signaling in CGD phagocytes is responsible for post-translational priming of 
the pyroptosome as evidenced by an enhanced oligomerization of its principal component ASC. NOX2 deficiency also 
increases the phosphorylation of GasderminD (GSDMD) at Serine 252, an amino acid that seems critical for its 
pyroptotic activity. Interestingly, GSDMD cleavage further activates the NLRP3 inflammasome by facilitating the 
release of mitochondrial DNA in the cytosol and by lowering the intracellular K+ concentration through GSDMD 
membrane pores. 

Conclusions: We unveil the pivotal role of GSDMD in the amplification of the inflammatory response in CGD, paving 
the way for targeted therapies. 
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Background and Aims: Hyperactive or constitutive STAT6 signalling is associated to increased Th2 differentiation, 
responsible of allergic inflammation. STAT6 variants have been associated to food allergies1 and STAT6 somatic 
mutations have been identified in 11% of follicular lymphoma.2 Recently, STAT6 variants have been detected in two 
patients with profound allergic immunedysregulation.3 

Methods: We describe a clinical case of allergic immunedysregulation. Diagnostic work-up included immunologic 
investigations using FACS analysis, clinical exome sequencing (CES) and proteomic approach through Olink assay. 

Results: A 21yo-girl presented early-onset refractory atopic dermatitis, recurrent respiratory infections, severe asthma, 
multiple inhalants, drugs and food severe allergies, HPV-negative laryngeal papillary hyperplasia, gastrointestinal 
disorders with not-specific mucosal infiltrate and chronic EBV infection. Diagnostic work-up showed hyper-eosinophilia, 
hyper-IgE (699-12550 kU/L), positive RAST and ISAC test for multiple allergens, normal Ig levels, normal frequency of 
Tcells and Tregs, reduced frequency of Th17cells, normal circulating Tfhcells, slightly reduced Bcells frequency with 
normal Bcell maturation, reduced in vitro Tcell proliferation and Bcell antibodies production. CES disclosed a de novo 
heterozygous mutation in STAT6 gene (c.1255G>A; p.D419N), predicted pathogenic by ACGM (CADD score 31) not 
reported in gnomAD, but described in follicular lymphoma. Proteomic analysis showed a baseline higher percent-
change in IL-4 level compared to healthy control. 

Conclusions: We suggest that the mutation identified in our patient could be responsible of her clinical phenotype and 
could be stated as a novel Primary Atopic Disorder. More functional studies are ongoing to confirm its pathogenic role 
and to suggest a targeted therapeutical choice. 1Allergy. 2018 Jun;73(6):1337-1341. 2Blood. 2015 Jan 22;125(4):668-
79. 3medRxiv preprint doi:10.1101/2022.04.25.22274265 
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Background and Aims: Monogenic defects in type I interferon (IFN-I) signaling components have been identified in 
patients with herpes simplex encephalitis (HSE), emphasizing inborn errors of immunity underlying pathogenesis. In 
vitro studies demonstrate that the cytoplasmic RNA sensor RIG-I, which is well known to restrict RNA viruses, also 
critically contributes to the innate immune responses to DNA viruses including HSV-1. 

Methods: We identified compound heterozygous mutations in the gene GTF3A in a family afflicted by HSE in early 
childhood. We studied primary patient cells as well as several CRISPR/Cas9-edited GTF3A mutant cells. 

Results: GTF3A encodes for the transcription factor TFIIIA, which is part of the Pol III complex. We confirmed that the 
patient TFIIIA mutants have an impaired promoter-binding ability. We tested HSV-1 replication in the patient fibroblasts 
and GTF3A mutant cells and observed enhanced viral replication. To understand the underlying mechanism, we took 
an unbiased approach and searched for novel transcriptional targets of TFIIIA by ChIP-seq analysis and identified the 
pseudogene RNA5SP141, previously described as a RIG-I agonist. We found that RNA5SP141 is upregulated 
following HSV-1 infection and that this induction is abrogated in primary patient cells, in GTF3A gene-edited mutant 
cells, and upon targeted knockdown using siRNA. Finally, we explored the downstream effects of impaired 
RNA5SP141 expression on anti-herpesviral immunity and found abrogated RIG-I activation and markedly diminished 
induction of antiviral genes during HSV-1 infection. 

Conclusions: Our work unveils a novel role for TFIIIA, acting as a moonlighting protein that regulates innate immune 
responses to HSV-1 by transcriptional regulation of the host-derived RNA5SP141 RIG-I ligand. 
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Background and Aims: Chronic granulomatous disease (CGD) is a well described primary immunodeficiency with a 
"classic" infectious phenotype. Granulomatous complications present another significant problem in CGD, occur in 70-
80% of the patients, and are difficult to diagnose and treat. 

Methods: We report results of granulomas treatment in 30 CGD patients. Granulomas were present predominantly in 
the lungs (26 patients) and liver (8 patients). Antibacterial and antifungal therapy failed to resolve the lesions. For 
granulomas treatment 12 patients received prednisolone (1 mg/kg/day for 2 weeks, 0.5 mg/kg/day for 2 weeks, then 
0.3 mg/kg/day for 1-4 months) and 18 patients - anakinra (8-10 mcg/kg daily for 2 weeks - 6 months). Complete 
response to treatment was defined as more than 75% reduction of granulomas size. 

Results: We demonstrate that complete response to prednisolone was achieved in 37.8% patients with lung 
granulomas, and in 25.0% with liver granulomas (p<0.01); and 75.0% of the patients receiving prednisolone developed 
moderate adverse events (AE), 33.3% - severe AE, and 25.0% - life-threatening AE, including pulmonary aspergillosis. 
3/12 patients had more than one AE. Complete response to anakinra was achieved in 90.0% of patients with lung 
granulomas, and in 75.0% with liver granulomas (p<0.01). In this group, 5.6% had mild AE (local reaction at the 
injection site) and 11.1% had moderate AE (neutropenia), no severe AE was recorded. 

Conclusions: We report that IL-1 receptor inhibitor (anakinra) is more effective and safe for the treatment of liver and 
lung granulomas in CGD patients as compared to the traditionally used steroids. 
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Department of Immunology, Rotterdam, Netherlands, 9ARNAS Civico Di Cristina Benfratelli Hospital, Department of 
Pediatric Hematology And Oncology, Palermo, Italy, 10Belarusian Research Center for Pediatric Oncology, Hematology 
and Immunology, Clinic, Minsk, Belarus, 11Frederick National Laboratory for Cancer Research, Clinical Research 
Directorate, Bethesda, United States of America, 12Novartis, Institutes For Biomedical Research, Basel, 
Switzerland, 13Novartis Pharmaceuticals, Uk Limited, London, United Kingdom, 14Pharming Healthcare Inc, Clinical 
Development, Warren, United States of America 

Background and Aims: Pathogenic variants in genes encoding PI3Kδ (PIK3CD, PIK3R1) causing kinase 
hyperactivity can result in the primary immunodeficiency and regulatory disorder activated PI3Kδ syndrome. We 
previously reported use of molecularly targeted inhibition of hyperactive PI3Kδ with investigational drug leniolisib in a 
phase 3 RCT (NCT02435173). Here we describe interim analysis outcomes from the ongoing open-label, single-arm, 
long-term extension study (NCT02859727). 

Methods: Thirty-seven patients with APDS aged ≥12 years were enrolled globally. Patients were exposed to leniolisib 
through 5 years, including 20 patients ≥ 96 weeks, and 5 patients approximately 5 years. 

Results: Sustained reduction of lymphoproliferation as well as immune reconstitution was notable. The latter included: 
increased naïve B cells, decreased transitional B cells, reduced PD-1+ and senescent T cells through Extension Day 
(ED) 252. Immunoglobulin replacement therapy (IRT) infusions were reduced; four patients discontinued IRT; results 
were maintained. At 2 years, mean improvement in physical component summary and mean change in general health 
scale of the SF-36 suggest improved HRQoL. Leniolisib was well tolerated; 32/37 patients experienced AEs Grades 1-
3. The majority were Grade 1 (55%), with no Grade 4 AEs. Study drug related AEs occurred in 13.5% of patients. One 
patient with significant comorbidities (history included disseminated mycoplasma infection and cardiomyopathy) 
suffered cardiac arrest resulting in death at ED794 determined not related to study drug. This was the only 
discontinuation. No SAEs were suspected related to leniolisib. 

Conclusions: These results demonstrate long-term leniolisib administration with exposure through 5 years was well-
tolerated in patients with APDS, with continued improvement in lymphoproliferation and immunophenotype. 

Disclosure: Novartis Pharma AG and Pharming Group NV funded the research. KK and KR are employees of 
Novartis Pharma AG, and KK is also a shareholder. JB is an employee of Pharming Healthcare, Inc. EK is funded by 
NCI Contract No. 75N91019D00024. 

Keywords: APDS, PI3K, PIK3CD, PIK3R1, leniolisib, primary immunodeficiency
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ALLOGENEIC HSCT FOR STAT3-DN HYPER IGE SYNDROME – AN INTERNATIONAL SURVEY 

ORAL COMMUNICATIONS SESSION 04: THERAPY 

Christo Tsilifis1,2, Christina Oikonomopoulou3, Ramya Uppuluri4, Masakatsu Yanagimachi5, Ásgeir 
Haraldsson6, Melanie Wong7, Steven Keogh8, Paul Gray9, Richard Mitchell10,11, Peter Ciznar12, Corina 
Gonzalez13, Mary Slatter1,2, Venetia Bigley1,14, Alexandra Freeman15, Austen Worth16, Andrew Gennery1,2 
1Newcastle University, Translational And Clinical Research Institute, Newcastle upon Tyne, United Kingdom, 2Great 
North Children's Hospital, Children's Haematopoietic Stem Cell Transplant Unit, Newcastle upon Tyne, United 
Kingdom, 3Agia Sofia Children's Hospital, Stem Cell Transplant Unit, Athens, Greece, 4Apollo Hospitals, Paediatric 
Haemato-oncology, Chennai, India, 5Kanagawa Children's Medical Center, Department of Haematology/oncology, 
Yokohama, Japan, 6Landspitali - University Hospital, Children's Hospital Iceland, Reykjavik, Iceland, 7Children's 
Hospital at Westmead, Immunology And Allergy, Westmead, Australia, 8Children's Hospital at Westmead, Oncology, 
Westmead, Australia, 9Sydney Children's Hospital, Immunology And Infectious Diseases, Randwick, 
Australia, 10Sydney Children's Hospital, Kids Cancer Centre, Randwick, Australia, 11University of New South Wales, 
School of Women & Children's Health, Sydney, Australia, 12Children's University Hospital Bratislava, National Institute 
of Children's Diseases, Clinical Immunology Service, Pediatric Department, Bratislava, Slovak Republic, 13National 
Institutes of Health, Immune Deficiency Cellular Therapy Branch, National Cancer Institute, Bethesda, United States of 
America, 14Freeman Hospital, Northern Centre For Bone Marrow Transplantation, Newcastle upon Tyne, United 
Kingdom, 15Laboratory of Clinical Immunology and Microbiology, National Institutes of Allergy and Infectious Diseases 
(NIAID), National Institutes of Health (NIH), Laboratory of Clinical Immunology And Microbiology, Bethesda, United 
States of America, 16Great Ormond Street Hospital, Department of Immunology And Gene Therapy, London, United 
Kingdom 

Background and Aims: Allogeneic HSCT may cure the haematopoietic components of STAT3-DN hyper-IgE 
syndrome (STAT3-DN-HIES), though experience on long-term outcomes is limited. 

Methods: A survey of international patients undergoing allogeneic HSCT with STAT3-DN-HIES was conducted. 

Results: We identified 21 patients receiving 23 grafts. Median age at HSCT was 13.2 years (range: 3.0–25.7) with 
median follow-up 3.32 years (range: 0.96–25.9). HSCT indications were recurrent infection (n=18) and lymphoma 
(peripheral T-cell; high-grade non-Hodgkin’s; n=3). Lung disease typical of STAT3-DN-HIES was present pre-
transplant in 19/21 patients and chronic infection at HSCT in 18/21. Patients received peripheral blood stem cells 
(n=12) or bone marrow (n=11) from matched family donors (n=9), unrelated donors matching ≥9/10 HLA loci (n=13) 
and one TCRαβ/CD19-depleted haploidentical donor, using busulfan- (n=6), treosulfan- (n=11), and melphalan-based 
(n=6) conditioning regimens, with serotherapy in 19/21 procedures. Peri-transplant morbidity included acute graft-
versus-host disease (9/21, grade 3-4 in 3 patients), graft rejection/failure (2/21), and intensive care admission (3/21). 
Two patients died, from graft-versus-host disease and from disseminated adenoviral infection. At 3 years, overall and 
event-free survival (defined as survival without graft failure or second procedure) were 89.6% and 85.7% respectively. 
At data collection, in 19 survivors, median donor chimerism was 100%, median IgE 1720IU/L (range: 10–11813), and 
Th17 lymphocytes were present in 9/9 patients tested. Survivors reported improvement in lung disease (n=16/19) and 
reduced infection (n=16/19). 

Conclusions: Successful HSCT results in restoration of Th17-IL-17 immunity, improvement in lung and skin disease, 
and good event-free survival in STAT3-DN-HIES patients with significant pre-transplant morbidity. Further exploration 
of quality-of-life impact may aid patient selection. 

Disclosure: No. 

Keywords: Job's, allogeneic, HSCT, hyper IgE, STAT3, Lymphoma
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ALLOGENEIC TRANSPLANTATION FOR HIGH RISK PATIENTS WITH CHRONIC GRANULOMATOUS DISEASE 
(CGD) 

ORAL COMMUNICATIONS SESSION 04: THERAPY 

Elizabeth Kang1, Corin Kelly1, Mark Parta2, Harry Malech1 
1National Institutes of Health, Lcim, Bethesda, United States of America, 2Frederick National Laboratory for Cancer 
Research, Clinical Research Directorate, Bethesda, United States of America 

Background and Aims: Bone marrow transplantation (BMT) can cure CGD-related infections, and inflammatory 
disease. Older patients and those with resistant fungal infections, severe inflammatory bowel disease (IBD), or 
hypoxemic lung disease are often ineligible for transplant. We have devised a BMT regimen to transplant these 
patients. 

Methods: Conditioning: Campath (1mg/kg over 5d), Busulfan (5mg/kg over 2d) and TBI (300cGy) with post-transplant 
cyclophosphamide (100mg/kg in 2d) and sirolimus. Patients with C-reactive protein (CRP)>100 were normally 
excluded as this is an indicator of high mortality; however 5 received exceptions for transplant because of life-
threatening recalcitrant infections. 

Results: Number: 28 plus 5 with CRP>100 off protocol. Follow up: 6 months to 5 years Donors: 30 Matched unrelated, 
3 Matched related Ages: Mean 30 (6-58), Gender: 4F, 29M, CGD type: GP91 (25, incl.1 skewed lyonized female), P47 
(6), P67 (1), P22 (1) BMT indications: pulmonary disease (7), IBD (12), active infection (17) Outcomes: 28 ‘eligible’ (all 
33 patients) 

OS EFS (≥ 1year) GvHD (I-II) GvHD (III-IV) Chronic GvHD 

96.4% (81.8%*) 92.9%** 
2: stage 1 skin 
GvHD 2: stage 1 
GI GvHD 

0 0 

*All 5 patients with 
elevated CRPs>100, 
100% mortality. 

**1 death; 1 graft 
failure who 
survived 

   

 

Conclusions: Low dose Busulfan with TBI, Campath, post-transplant cyclophosphamide and sirolimus for BMT of 
CGD patients (CRP<100) results in improved engraftment rates with minimal GvHD. Patients not eligible for transplant 
at other centers, due to infection, lung inflammation, and/or severe colitis, tolerated the conditioning with resolution of 
their CGD complications. However, patients with CRP>100 at initiation of conditioning should not be transplanted. 

Disclosure: No. 

Keywords: hypoxemic lung disease, Graft versus Host Disease, Chronic Granulomatous Disease, Infection, 
Allogeneic Transplantation, Inflammatory bowel disease
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INTERIM RESULTS FROM AN ONGOING PHASE 1/2 STUDY of LENTIVIRAL-MEDIATED EX-VIVO GENE 
THERAPY FOR PEDIATRIC PATIENTS WITH SEVERE LEUKOCYTE ADHESION DEFICIENCY-I (LAD-I) 

ORAL COMMUNICATIONS SESSION 04: THERAPY 

Claire Booth1, J. Sevilla2, G. Rao3, M Lopez3, E Almarza3, D Terrazas4, J. Zubicaray2, M González-Vicent2, Kritika 
Chetty1, Gráinne O'Toole1, Jinhua Xu-Bayford1, E Nicoletti3, A Fernandes4, C Kuo4, S De Oliveira4, T Moore4, G 
Choi3, M Zeini3, C Mesa-Núñez5, A Thrasher1, J Bueren5, J Schwartz3, Donald Kohn4 
1University College London, Great Ormond Street Hospital, Division of Infection And Immunity, London, United 
Kingdom, 2Centro de Investigación Biomédica en Red de Enfermedades Raras (CIBERER-ISCIII) and Hospital Infantil 
Universitario Niño Jesús (HIUNJ), Fundación Para La Investigación Biomédica, Madrid, Spain, 3Rocket 
Pharmaceuticals, Inc., Clinical Development, Cranbury, United States of America, 4University of California, Los 
Angeles, Departments of Microbiology, Immunology & Molecular Genetics, Pediatrics, And Molecular & Medical 
Pharmacology, Los Angeles, United States of America, 5Centro de Investigaciones Energéticas Medioambientales y 
Tecnológicas (CIEMAT), Centro de Investigación Biomédica en Red de Enfermedades Raras (CIBERER-ISCIII) and 
Instituto de Investigación Sanitaria Fundación Jiménez Díaz (IIS-FJD), Unidad Mixta De Terapias Avanzadas, Madrid, 
Spain 

Background and Aims: LAD-I results from mutations in ITGB2 encoding the β2-integrin CD18. Severe LAD-I (<2% 
CD18+ polymorphonucleocytes [PMNs]) causes severe infections, impaired wound healing, and childhood mortality. 
Allogeneic hematopoietic stem cell transplant is curative; efficacy is limited by donor availability, graft-versus-host 
disease, and graft failure. RP-L201-0318 (NCT03812263), employs autologous CD34+ cells transduced with a lentiviral 
vector carrying ITGB2. 

Methods: Patients ≥3 months old with severe LAD-I were enrolled. HSCs were collected via apheresis after 
mobilization with granulocyte-colony-stimulating-factor and plerixafor and transduced ex-vivo. Myeloablative busulfan 
conditioning preceded RP-L201. Patients are followed for safety and efficacy including survival to age 2 and ≥1-year 
post-infusion, peripheral blood [PB] PMN CD18 expression, PB vector copy number [VCN], neutrophilia improvement, 
decreased infections/hospitalizations, resolution of skin/periodontal abnormalities. 

Results: Nine patients (ages 5mos-9yrs) received RP-L201, with 3–24-month available follow-up. RP-L201 cell doses 
ranged from 2.8x106 to 10x106 CD34+ cells/kg with a drug product VCN from 1.8-3.8. All 9 demonstrated sustained 
PMN CD18 restoration and VCN >0.1integration. At 1 year, the OS rate is 100% per Kaplan-Meier estimate. The 
patient with 24 months follow-up showed ~40% PMN CD18 expression with 1.53 PB VCN. Baseline skin lesions 
resolved with no new infection-related hospitalizations. Subsequent 8 patients were followed for 3-18 months, 
demonstrating PMN CD18 expression of 25.6-86.6%. Neutrophilia resolved uniformly. Hospitalizations and severe 
infections were significantly reduced following therapy. The safety profile has been highly favorable with no RP-L201-
related SAEs. 

Conclusions: RP-L201 confers durable reversal of the severe LAD-I phenotype with improved clinical course in 9 of 9 
patients. 

Disclosure: Disclosures for Dr. Claire Booth, MBBS, PhD: SOBI: Consultancy, Honoraria; Orchard Therapeutics: 
Consultancy, Honoraria; Takeda: Honoraria; Rocket Pharmaceuticals, Inc.: Consultancy. GSK: Honoraria. 

Keywords: Lentivirus Vectors, Clinical Gene Therapy, primary immunodeficiency, Leukocyte Adhesion Deficiency-I 
(LAD-I)
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ETOPOSIDE FOR PRIMARY HLH – BETTER THAN ITS REPUTATION. 

ORAL COMMUNICATIONS SESSION 04: THERAPY 

Svea Ledig1, Katharina Wustrau2, Udo Kontny3, Silke Westphal4, Patrick Hundsdörfer5, Norbert Jorch6, Johanna 
Scheer-Preiss7, Dominik Schneider8, Sujal Ghosh9, Nora Naumann-Bartsch10, Dirk Holzinger11, Shahrzad 
Bakhtiar12, Christine Mauz-Körholz13, Christof Kramm14, Rita Beier15, Wolfgang Behnisch16, Monika Streiter17, Alfred 
Längler18, Rhoikos Furtwängler19, Bernd Gruhn20, Michaela Nathrath21, Ümmügül Behr22, Meinolf Siepermann23, Lars 
Fischer24, Antje Redlich25, Alexandra Russo26, Matthias Dürken27, Fabian Hauck28, Martina Ahlmann29, Martin 
Irnich30, Heiko-Manuel Teltschik31, Peter Lang32, Manfred Hönig2, Ansgar Schulz2, Sharon Choo33, Bruce 
Crooks34, Renata Formankova35, Marianne Ifversen36, Thais Murciano-Carrillo37, Itziar Astigarraga38, Juana Gil 
Herrera39, Tal Ben-Ami40, Joanne Yacobovich41, Iwona Malinowska42, Michael Jordan43, Melissa Hines44, Julie-An 
Talano45, Jana Pachlopnik Schmid46, Kai Lehmberg1, Stephan Ehl47 
1University Medical Center Eppendorf, Division of Pediatric Stem Cell Transplantation, Hamburg, Germany, 2Pediatric 
Immunology, Rheumatology and Stem Cell Transplantation, Ulm University Hospital, Department of Pediatrics And 
Adolescent Medicine, Pediatric Immunology, Ulm, Germany, 3RWTH Aachen University Hospital, Section of Pediatric 
Hematology, Oncology And Stem Cell Transplantation, Aachen, Germany, 4Augsburg University Hospital, Swabian 
Children's Cancer Center, Augsburg, Germany, 5Helios Klinikum Berlin-Buch, Pediatric Oncology And Hematology, 
Berlin, Germany, 6University Ostwestfalen-Lippe, Clinic For Pediatrics And Adolescent Medicine, 
Hematology/oncology, Bielefeld, Germany, 7Städtisches Klinikum Braunschweig, Center For Pediatric And Adolescent 
Medicine, Pediatric Hematology And Oncology, Braunschweig, Germany, 8Klinikum Dortmund gGmbH - Westphalian 
Children's Center, Clinic For Pediatrics And Adolescent Medicine, Dortmund, Germany, 9Center of Child and 
Adolescent Health, Medical Faculty, Heinrich Heine University, Department of Pediatric Oncology, Hematology And 
Clinical Immunology, Düsseldorf, Germany, 10University Clinic Erlangen, Clinic For Children And Adolescents, 
Erlangen, Germany, 11Essen University Hospital, Pediatric Immunology, Rheumatology And Stem Cell Transplantation, 
Essen, Germany, 12University Hospital Frankfurt, Division For Stem Cell Transplantation, Immunology And Intensive 
Care Medicine, Department For Children And Adolescents Medicine, Frankfurt am Main, Germany, 13University 
Children's Hospital Giessen and Medical Faculty, Martin-Luther University of Halle-Wittenberg, Pediatric 
Hematooncology, Giessen, Germany, 14Göttingen University Medical Center, Department of Pediatrics And Adolescent 
Medicine, Pediatrics I, Hematology/oncology, Göttingen, Germany, 15Hannover Medical School, Pediatric Hematology 
And Oncology, Hannover, Germany, 16Heidelberg University Hospital, Center For Pediatrics And Adolescent Medicine, 
Hematology/oncology, Heidelberg, Germany, 17Klinikum am Gesundbrunnen Heilbronn, Clinic For Pediatrics And 
Adolescent Medicine, Hematology/oncology, Heilbronn, Germany, 18University of Witten/Herdecke; Faculty of health, 
Professorship for integrative Pediatrics, Department of Pediatrics, Herdecke, Germany, 19Saarland University Hospital, 
Department of Pediatric Oncology And Hematology, Homburg, Germany, 20Jena University Hospital, Department of 
Pediatrics, Jena, Germany, 21Kassel Hospital, Pediatric Hematology And Oncology, Psychosomatics And Systemic 
Diseases, Kassel, Germany, 22Gemeinschaftsklinikum Mittelrhein, Pediatric Hematology And Oncology, Kemperhof 
Koblenz, Koblenz, Germany, 23Kliniken der Stadt Köln gGmbH, 22 Children's Hospital Cologne, Pediatric Oncology/ 
Hematology, Köln, Germany, 24Leipzig University Hospital AöR, University Hospital And Polyclinic For Children And 
Adolescents, Pediatric Oncology, Leipzig, Germany, 25University Hospital Magdeburg, Pediatric Clinic, Pediatric 
Hematology And Oncology, Magdeburg, Germany, 26University Mainz, Center For Pediatric And Adolescent Medicine, 
Pediatric Hematology/ Oncology, Mainz, Germany, 27Mannheim University Hospital, Department of Pediatrics And 
Adolescent Medicine, Mannheim, Germany, 28Dr von Hauner Children's Hospital, University Hospital, Ludwig 
Maximilians Universität München, Division of Pediatric Immunology And Rheumatology, Department of Pediatrics, 
Munich, Germany, 29University Children`s Hospital Münster, Department of Pediatric Hematology And Oncology, 
Münster, Germany, 30Asklepios Klinik Sankt Augustin GmbH, Sankt Augustin Children's Hospital, Sankt Augustin, 
Germany, 31Olgahospital - Clinical Center Stuttgart, Center For Pediatric, Adolescent And Women's Medicine, Pediatric 
Oncology, Hematology And Immunology, Stuttgart, Germany, 32Tübingen University Hospital, Clinic For Children And 
Adolescents, Dept. I Hematology/oncology, Tübingen, Germany, 33The Royal Children's Hospital Melbourne, 
Department of Allergy And Immunology, Melbourne, Australia, 34IWK Health, Halifax, Paediatric 
Haematology/oncology, Nova Scotia, Canada, 35University Hospital Motol, 35 Department of Pediatric Haematology 
And Oncology, Prague, Czech Republic, 36Rigshospitalet, Department of Pediatrics And Adolescent Medicine 
Copenhagen University Hospital, Copenhagen, Denmark, 37Vall d'Hebron University Hospital, Pediatric Hematology 
And Oncology, Barcelona, Spain, 38Cruces University Hospital, UPV/EHU, Biocruces Bizkaia Health Research 
Institute, Barakaldo, Spain, 39Hospital General Universitario Gregorio Marañón, Division of Immunology, Madrid, 
Spain, 40Kaplan Medical Center Rehovot, Pediatric Hematology-oncology Unit, Rehovot, Israel, 41Schneider Children's 
Medical Center of Israel, Sackler School of Medicine, Tel Aviv University, Department of Pediatric Hematology 
Oncology, Tel Aviv, Israel, 42Medical University of Warsaw, Department of Oncology, Pediatric Hematology, Clinical 



Transplantology And Pediatrics, Warsaw, Poland, 43Cincinnati Children's Hospital Medical Center, Bone Marrow 
Transplantation & Immune Deficiency, Cincinnati, United States of America, 44St. Jude Children’s Research Hospital, 
Division of Critical Care Histiocytosis Team, Memphis, United States of America, 45Medical College of Wisconsin, 
Department of Pediatrics Hematology/oncology/bmt, Milwaukee, United States of America, 46University Children's 
Hospital Zurich – Eleonorenstiftung, Pediatric Immunology, Zurich, Switzerland, 47Medical Center-University of 
Freiburg, Center For Chronic Immunodeficiency, Institute For Immunodeficiency, Freiburg, Germany 

Background and Aims: Primary hemophagocytic lymphohistiocytosis (pHLH) is a life-threatening hyperinflammatory 
syndrome that develops in patients with a genetic predisposition (FHL2-5, CHS, GSII, SAP, XIAP). In previous HLH-94 
and HLH-2004 studies, etoposide-based treatment followed by hematopoietic stem cell transplantation (HSCT) led to 
50% and 59% overall survival in pHLH patients, respectively. Contemporary data are lacking, but are essential to put 
novel treatment approaches (emapalumab, alemtuzumab, ruxolitinib) into perspective. 

Methods: We evaluated all primary HLH patients registered in the international Histiocyte Society/ESID HLH registry 
2016 - 2021 with one-year follow-up. 

Results: Among 78 patients, 54 had FHL2-5, 13 had GS2/CHS, 8 had XLP1/2 and 3 had undefined pHLH. 10 patients 
were diagnosed without symptoms, 8 of them were transplanted and all 10 were alive and well. Among 67 symptomatic 
patients, 93% fulfilled HLH-2004 criteria, while 3 presented with CNS-HLH and 2 had less than 5 HLH criteria. 8 
patients (4 FHL) only received IVIG/steroids/ cyclosporine A, while 59 received major HLH-directed drugs (first-line 
etoposide in 90%). 32% of patients received at least one additional major drug (mostly alemtuzumab). 65 patients 
underwent HSCT, 7 died before HSCT. At the 1-year follow-up, overall 63/78 (81%) patients were alive. 74% of 
patients receiving first-line etoposide were alive after 1 year. 

Conclusions: Contemporary prognosis of pHLH patients receiving first-line etoposide-based therapy is better than 
anticipated, suggesting important advances in early diagnosis, supportive therapies and HSCT procedures. However, 
salvage therapies were used in 1/3. Importantly, early HSCT of asymptomatic siblings resulted in 100% survival, 
emphasizing the potential benefit of newborn screening. 

Disclosure: No. 

Keywords: HLH, HLH-registry, Hyperinflammation, Etoposide
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THERAPEUTIC GENE EDITING of T CELLS CORRECTS CTLA4 INSUFFICIENCY. 

ORAL COMMUNICATIONS SESSION 04: THERAPY 

Thomas Fox1, Ben Houghton2, Lina Petersone1, David Sansom1, Siobhan Burns1, Alex Mckenna1, Lucy Walker1, Claire 
Booth1, Emma Morris1 
1University College London, Division of Infection And Immunity, London, United Kingdom, 2University College London, 
Department of Child Health, London, United Kingdom 

Background and Aims: Background: Heterozygous mutations in CTLA4 result in an inborn error of immunity (IEI) 
(also known as primary immunodeficiency) with a severe clinical phenotype. Autologous T cell gene therapy may offer 
a cure without the immunological complications of allogeneic stem cell transplantation. Aims: We set out to devise a 
CRISPR/Cas9/AAV6 gene editing strategy to correct CTLA4 insufficiency in T cells. 

Methods: We evaluated several universal gene editing strategies that enable correction of most disease-causing 
mutations with a single edit; the first that inserts the CTLA4 cDNA in exon 1, and a second that inserts the CTLA4 
cDNA at the 3’end of the first intron of CTLA4. 

Results: Superior editing efficiencies were obtained with the intronic approach compared to the other editing 
strategies. Functional studies using CTLA4 transendocytosis (TE) assays, demonstrated restoration of CD80 and 
CD86 internalization in the edited CD4+ T cells. Gene editing of T cells isolated from patients with CTLA4 insufficiency 
restored CTLA4 expression and rescued transendocytosis of CD80 and CD86 in vitro. Using a similar approach, gene 
corrected T cells from CTLA4-/- mice engrafted in immunodeficient mice at clinically relevant frequencies and rescued 
mice from fatal lymphoproliferation and autoimmunity. 

Conclusions: Together these data demonstrated that CTLA4 edited T cells survived in vivo, expressed CTLA4 and 
were able to control the clinical phenotype of CTLA4 insufficiency, providing a powerful proof-of-principle of our T cell 
GT approach. Our data provide proof-of-concept that gene editing can restore CTLA4 function in T cells demonstrating 
the potential of this approach to treat CTLA4 insufficiency. 

Disclosure: No. 

Keywords: gene therapy, Gene editing, Autoimmunity, CTLA4 insufficiency, Immune Dysregulation
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RECESSIVE YET MOSAIC CBL DEFICIENCY BY SEGMENTAL UPD IN IDENTICAL TRIPLETS WITH 
PULMONARY DISEASE 

ORAL COMMUNICATIONS SESSION 05: NOVEL DEFECTS AND MECHANISMS 

Jonathan Bohlen1, Masato Ogishi2, Marine Michelet3, Zarah Janda1, Anna-Lena Neehus4, Marlene Pasquet5, Jeremie 
Rosain1, Emmanuelle Six1, Lori Buetow6, Isabelle Andre1, Cindy Ma7, Feroj Syed6, Taushig Khan8, Emmanuelle 
Jouanguy1, Nico Marr8, Stuart Tangye7, Danny Huang6, Eric Delabesse9, Vivien Beziat1, Laurent Abel10, Jacinta 
Bustamante11, Jean-Laurent Casanova12 
1Institut Imagine, Genetics of Infectious Disease, Paris, France, 2The Rockefeller University, St. Giles Laboratory of 
Human Genetics of Infectious Diseases, Rockefeller Branch, New York, United States of America, 3Hospital Center 
University De Toulouse, Pneumologie, Toulouse, France, 4Institut Imagine, Laboratory of Human Genetics of Infectious 
Diseases, Paris, France, 5Hospital Center University De Toulouse, Hemato-immunology, Toulouse, France, 6The 
Beatson Institute for Cancer Research, Huang Lab, Glasgow, United Kingdom, 7Garvan Institute, Tangye Lab, 
Darlinghurst, Australia, 8Sindra Medicine, Marr Lab, CFV+W Ar-Rayyan, Qatar, Qatar, 9Institut Universitaire de 
Cancérologie de Toulouse, Department of Haematology, Toulouse, France, 10Necker Hospital for Sick Children, 
Laboratory of Human Genetics of Infectious Diseases, Necker Branch, Inserm U1163, Paris, France, 11Necker Hospital 
for Sick Children, Laboratory of Human Genetics of Infectious Diseases, Paris, France, 12Howard Hughes Medical 
Institute, -, Washington, United States of America 

Background and Aims: Rare missense variants are frequently detected by next-generation DNA sequencing but the 
deleterious functional consequence of these is often difficult or impossible to establish with computational means. 

Methods: We utilize a database of regulatory post-translational modifications, accumulated from thousands of 
scientific papers, to search missense variants that affect post-translational modification sites known to regulate the 
protein activity. 

Results: Using this approach, we identified three patients, monochorionic triamniotic identical triplets, with a 
homozygous variant, p.Y371C, in CBL. The patients suffer from recurrent pneumonia and emphysema associated with 
an excess of transitional B cells and moncytosis. The variant is loss-of-function affecting the phosphorylation site 
required for CBL function . The triplets have inherited the CBL mutation from their father by segmental uniparental 
disomy (UPD) mosaicism. Surprisingly, the mosaic distribution of the mutant allele is exactly identical between the 
three siblings, affecting bone marrow and peripheral blood, oral mucosa but not hair and fingernails. The homozygosity 
rate in whole blood is above 95%, explaining the homogeneity of the immunological phenotype between the three 
siblings. 

Conclusions: In summary we discovered and described a novel inborn error of immunity (IEI): autosomal recessive, 
yet mosaic CBL deficiency, causing recurrent pneumonia, myeloproliferation and a B-cell defect. To date, this report 
represents the first IEI in monozygotic triplets. 

Disclosure: No. 

Keywords: UPD, Mosaicism, Myeloproliferation, CBL, IEI, Pulmonary Disease
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AN IRF4 MUTATION AFFECTING THE INTERFERON ACTIVATION DOMAIN IS ASSOCIATED TO AN 
AUTOSOMAL DOMINANT PRIMARY B CELL IMMUNODEFICIENCY 
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Background and Aims: Three patients from a multigeneration family suffer since early childhood from recurrent 
respiratory tract infections associated to hypogammaglobulinemia and requiring Ig substitution. Skin manifestations 
and early hair greying were reported for all patients. Whole exome sequencing identified a novel heterozygous 
missense IRF4 mutation located in the sequence coding for the interferon activation domain. Our study aimed to 
characterize functional consequences of this mutation for the immune system. 

Methods: Time-of-flight mass cytometry was performed to characterize the immune phenotype. Molecular analysis 
included luciferase reporter assays, transcriptomic and proteomic approaches. Ectopic expression and functional 
analysis were performed in naive T and B lymphoblastoid cell lines. 

Results: Blood immunophenotyping of all patients indicated a striking absence of plasma cells. Lower proportion of 
naïve and elevated proportion of terminal effector T lymphocytes were observed in both CD4 and CD8 cell subsets. 
Luciferase reporter assays (containing three main IRF4 binding elements) revealed variably modified transcriptional 
activity for mutant IRF4 protein, depending on the analyzed element. Although chromatin immunoprecipitation 
experiments showed similar binding of wild type and mutated IRF4 to these elements, rapid immunoprecipitation mass 
spectrometry of endogenous proteins identified unexpected cofactors bound to DNA IRF4 complexes. Ectopic 
expression of mutant IRF4 in naïve T cells was associated with a rapid loss of naïve markers. Experiments performed 
in lymphoblastoid B cell lines correlated the presence of the mutant IRF4 protein to a loss of pro-plasmablast gene 
expression. 

Conclusions: We report the phenotypic and functional investigation of a novel dominant immune deficiency caused by 
an IRF4 missense heterozygous mutation. 

Disclosure: No. 

Keywords: Interferon Regulatory Factor 4, Plasma cell, hypogammaglobulinemia, T and B cell differentiation, Terminal 
effector T cells, combined immunodeficiency
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Background and Aims: The NF-κB family of transcription factors are essential for immune function. Mutations in 
NFKB1 and NFKB2 are the most prevalent monogenic causes of Common Variable Immunodeficiency (CVID). NF-κB 
activity is regulated by the IκB family of inhibitor proteins, including 3 atypical nuclear IκBs (Bcl-3, IκBζ, and IκBNS) that 
bind to NF-κB dimers at target gene promoters to provide additional regulation. Disruption of any one of these 
interactions may thus have significant impact on immune responses. We identified biallelic loss-of-function mutations in 
NFKBID (encoding IκBNS) in 3 unrelated patients with antibody deficiency complicated by significant immune 
dysregulation. Two adult patients were identified (Royal Melbourne Hospital, Australia; Vall d’Hebron Hospital, 
Barcelona, Spain) and one child (Royal Children’s Hospital, Australia). Aims: 1. Characterise the clinical spectrum of 
NFKBID-deficiency 2. Determine the cellular and regulatory consequences of NFKBID-deficiency 

Methods: Comprehensive clinical and immunological characterisation of 3 patients was performed. IκBNS null 
leukocyte cell lines were generated (Jurkat, THP-1, Bjab) by CRISPR/Cas9 editing, representing key immune cell 
lineages with specific point mutations introduced, and NF-κB activity assessed. 

Results: Both adult IκBNS-deficient patients developed a progressive dysregulatory immune phenotype with shared 
clinical features of severe dermatitis, autoimmune cytopenia and recurrent respiratory infections We identified defects 
in NFκB signalling both upstream and downstream of IκBNS, suggesting atypical IκB inhibitors also regulate 
expression and function of classical IκBs and underlie severe disease in patients. 

Conclusions: Mutations in NFKBID represent a new inborn error of immunity due to aberrant NF-κB signalling and 
disruption of classical IκB inhibiror proteins. 

Disclosure: No. 
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Background and Aims: CWF19L2 is a part of the post-mRNA release spliceosomal complex and is responsible for 
pre-mRNA splicing into its mature form. Here we present a compound heterozygous mutations (c.2200C>T, 
p.Gln734Ter; c.2251T>C, p.Cys751Arg) in a family with microcephaly, autism and immunodeficiency. 

Methods: WES was used to identify biallelic CW19L2 variants. Immunological assessment included 
immunophenotyping, functional T and B cell assessment and neutrophil assays. Knockdown experiments using 
HEK293 cells were used to study cell division. 

Results: Affected sibling pair presented with early onset bronchiectasis and recurrent sinopulmonary infections. 
Immunoglobulin profile showed reduction in IgM, but normal IgG and IgA levels. Lymphocyte populations and T cell 
proliferation in the probands were normal with the exception of a reduction in naïve T-cells. T-cell recall response to 
range of viral antigens was detectable. Patient peripheral blood B cells were able to differentiate in vitro and secrete 
IgM, IgA and IgG in the culture, following T dependent stimulation. Neutrophil burst test was normal but neutrophil 
migration was severely impaired in the probands. RNA sequencing from the proband identified increased expression of 
genes associated with the adaptive immune response and T cell receptor signalling, and a decrease in genes 
associated with the inflammatory response, chemokine-mediated signalling and actin cytoskeleton. CWF19L2 
knockdown in HEK293 resulted in reduced cellular proliferation, increased asymmetric cell division, increased time 
required to complete mitosis and increased number of cells failing to complete mitosis. 

Conclusions: These results suggest that biallelic loss of function variants in CW19L2 result in a novel primary 
immunodeficiency characterised by cytoskeleton defects and impaired neutrophil migration. 

Disclosure: No. 
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Background and Aims: MAP4K1 encodes for hematopoietic progenitor kinase 1 (HPK1) which negatively regulates 
TCR and BCR signaling in lymphocytes. MAP4K1-knockout mice show increased T cell proliferation, secretion of 
proinflammatory cytokines, and susceptibility to autoimmunity. In humans, decreased levels of HPK1 have been found 
in patients with psoriatic arthritis and systemic lupus erythematosus but evidence of direct causality between HPK1 and 
human immune disorders is lacking. 

Methods: We employed genotyping and exome sequencing to identify the underlying genetic defect in a 
multigenerational pedigree with nine affected individuals exhibiting dominantly inherited autoimmunity/inflammation. 
RT-PCR, RNA-sequencing, flow cytometry and western blotting were utilized for patient characterization and analysis 
of candidate variant effects. 

Results: Symptoms in the studied pedigree included prolonged fevers of unknown cause and recurrent joint 
inflammation, as well as untypical Still's disease, Kawasaki disease and urticaria in one patient, and HLH in another. 
Genetic linkage analysis indicated highest probability of disease variant at the genomic location chr19:35079781-
45414451 (hg19, maximum LOD-score 2.067), where exome sequencing identified a novel splice-site variant in 
MAP4K1 (NM_007181:exon23:c.1778+2T>G). RT-PCR and western blotting confirmed altered splicing of MAP4K1 
and loss of HPK1 protein production from the variant allele in patient-derived PBMCs. The patients had normal immune 
cell composition but exhibited increased levels of proinflammatory cytokines in their plasma. Gene Set Enrichment 
Analysis of RNA-sequencing data indicated increased expression of genes involved in NF-κB-mediated TNFα signaling 
and inflammatory responses in patient PBMCs. Further functional tests are pending. 

Conclusions: Heterozygous loss of MAP4K1/HPK1 is a possible novel cause of autoinflammation and autoimmunity. 

Disclosure: No. 
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Background and Aims: Staphylococcus aureus is a major bacterial pathogen with a global impact on human health. 
The molecular basis of interindividual clinical variability upon exposure to and infection with S. aureus is unclear. Most 
cases of severe staphylococcal disease remain unexplained. 

Methods: We aimed to discover human genetic and immunological determinants of severe staphylococcal disease in 
a genome-wide manner. We tested for genetic homogeneity in a cohort of patients with unexplained life-threatening 
staphylococcal disease in the exomes of 105 cases and 1,274 controls. 

Results: We found enrichment for rare heterozygous OTULIN variants in patients with severe staphylococcal disease. 
OTULIN is a linear deubiquitinase and negative regulator of NF-κB-signaling encoded by a gene on chromosome 5p. 
Probands heterozygous for deleterious OTULIN variants suffered from episodes of life-threatening skin or pulmonary 
necrosis. Their disease was typically triggered by S. aureus infections. Haploinsufficiency was the mechanism of 
dominance and was both biochemically and clinically phenocopied in patients with the more common 5p- (Cri-du-Chat) 
chromosomal deletion syndrome. Blood leukocyte subsets were developmentally and functionally unaffected. In dermal 
fibroblasts, OTULIN haploinsufficiency increased the levels of linear ubiquitin, but TNF-receptor NF-κB-signaling 
remained intact. The OTULIN-dependent accumulation of caveolin-1 in dermal fibroblasts — but not leukocytes — 
facilitated the cytotoxic damage inflicted by the staphylococcal virulence factor α-toxin. Naturally elicited antibodies 
against α-toxin contributed to incomplete clinical penetrance. 

Conclusions: By disrupting cell-intrinsic immunity to α-toxin in fibroblasts, human OTULIN haploinsufficiency underlies 
life-threatening staphylococcal disease of the skin and lungs. 

Disclosure: No. 
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Background and Aims: The DNA polymerase δ complex, comprising catalytic subunit POLD1, and accessory 
subunits POLD2, POLD3 and POLD4, is essential for DNA synthesis and central to genome integrity (Loeb and 
Monnat, 2008). Biallelic loss-of-function mutations in POLD1 and POLD2, leading to reduced functionality of the 
polymerase δ complex, were reported previously (Conde et al. 2019, Cui et al. 2020, Nichols-Vinueza et al. 2021). The 
phenotype of polymerase δ deficient patients combines immunodeficiency, developmental abnormalities, and 
replicative stress and has implicated the DNA polymerase δ complex in T and B cell development. The aim of this 
study is to validate a mutation in POLD3 as a novel cause of inborn error of immunity. 

Methods: We performed molecular and functional analysis of the mutant DNA polymerase δ complex, assessed cell 
cycle progression as well as replication-associated DNA damage by means of imaging/standard flow cytometry. 

Results: We identified a homozygous missense variant (c.1118CA>C; p.K373T) in POLD3 in a patient with severe 
combined immunodeficiency. The patient exhibited decreased numbers of naïve T cells associated with a restricted T-
cell receptor repertoire and a defect in the early stages of T-cell receptor recombination. Protein expression of POLD1, 
POLD2 and POLD3 tends to be decreased in patient fibroblasts, associated with a marked defect in S-phase entry and 
an enhanced numbers of double-strand DNA break foci. Rescue of the phenotype will be presented. The patient 
received hematopoietic stem cell transplantation and is now two years old. 

Conclusions: We describe a homozygous mutation in POLD3 as a novel cause of severe combined 
immunodeficiency. 

Disclosure: No. 
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Background and Aims: Infants with bi-allelic IL7R loss-of-function rare variants have severe combined immune 
deficiency (SCID), without autologous T lymphocytes but normal counts of B and NK lymphocytes (T-B+NK+ SCID). We 
investigated seven patients with bi-allelic IL7 rare variants and combined immunodeficiency (CID). We aimed at 
performing a comprehensive molecular, biochemical, cellular, and immunological characterization of human AR IL-7 
deficiency 

Methods: We reviewed medical records, established pedigrees, performed whole exome-sequencing (WES), Sanger 
sequencing, deep immunophenotyping by spectral flow cytometry, scRNA seq, and functional tests for seven patients 
with permanent lymphopenia and multiple infectious diseases. 

Results: We report seven adults aged 22 to 63 years from five kindreds of three ancestries with bi-allelic IL7 rare 
variants and combined immunodeficiency (CID), with detectable blood T lymphocytes but selective CD4+, MAIT, and 
iNKT cell lymphopenia. Decreased blood counts of T-cell receptor excision circle (TRECs), recent thymic emigrant T 
cells, and naïve CD4+ T cells, with reduced TCR diversity, all attest to an impaired thymic output in vivo. Peripheral 
CD4+ T cells also proliferate poorly but produce normal levels of cytokines in vitro. Nevertheless, the patients are 
homozygous for three different IL7 variants, which are all biochemically deleterious. Moreover, the IL-7 protein is 
undetectable in the patients’ samples tested, unlike in healthy controls. 



Conclusions: These findings show that inherited human IL-7 deficiency is milder than IL-7R deficiency, implying that 
other IL-7R-binding cytokines, such as thymic stromal lymphopoietin (TSLP), govern the IL-7-independent 
development of a significant range and proportion of human T cells. 
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Background and Aims: We studied three siblings with disseminated and recalcitrant HPV2+ common warts, but no 
mutations in known genes underlying inborn errors of immunity associated with severe human papillomavirus (HPV) 
infection. 

Methods: The patients were adults suffering from failure to thrive, recurrent respiratory infections, diarrhea, 
polyarthritis, and severe disseminated warts from childhood. All family members underwent whole-exome sequencing 
and linkage analysis followed by Sanger sequencing. WT and mutants FLT3LG cDNA were characterized using 
overexpression systems. Patients’ blood and skin samples were investigated using mass cytometry (CyTOF) and 
imaging mass cytometry (IMC). Endogenous FLT3LG levels were investigated and complemented in primary T cells 
using a lentiviral system. 

Results: The patients were homozygous for a loss of function variant in the FLT3LG gene, affecting all functional 
isoforms. FLT3LG was absent in the plasma of the patients. T cells of the patients lacked FLT3LG expression in 
vitro and were rescued using lentiviral transduction. The patients had nearly absent circulating dendritic cells count, 
reduced B cells subpopulations, and monocytopenia, whereas other leukocyte subsets were normal. Their T cell 
function was not affected. Their Immunoglobulin blood levels were normal except for elevated IgA. Their Langerhans 
cells were in normal numbers in the skin. Serological assays demonstrated exposure to multiple HPV of all genera, 
suggesting specific susceptibility to HPV2 in the patients. 

Conclusions: Inherited human FLT3LG deficiency results in quantitative defects of multiple myeloid and lymphoid 
subsets, particularly DCs, impairing immunity to various infectious agents, most notably cutaneous HPV2. 



Disclosure: Funding: This work was supported by a grant from ANRS (Maladies infectieuses émergentes, Inserm) 
within a doctoral program funding context. 
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Background and Aims: Herpes simplex virus-1 (HSV-1) encephalitis (HSE) is the commonest sporadic encephalitis in 
the Western world. Inborn errors of TLR3-dependent type I IFN immunity in cortical neurons underlie forebrain HSE 
due to uncontrolled viral growth and subsequent cell death. 

Methods: We performed whole-exome sequencing (WES) on an HSE patient from France, and identified two predicted 
to be loss-of-function (pLOF) heterozygous mutations in RIPK3: p. Arg422* (c.1264 C>T) and p.Pro493fs9* (c.1475 
C>CC). Sanger sequencing of DNA from the patient and her parents confirmed both mutations in the patient and 
showed that Arg422* (R422*) was inherited from the mother and Pro493fs9* (P493fs9*) from the father. 

Results: RIPK3 is a ubiquitous cytoplasmic kinase regulating cell death outcomes, including apoptosis and 
necroptosis in particular. In vitro, the R422* and P493fs9* RIPK3 proteins impaired cellular necroptosis upon TLR3 or 
TNFR1 stimulation, and ZBP1/DAI-mediated necroptotic cell death following HSV-1 infection. The patient’s fibroblasts 
displayed no detectable RIPK3 expression. Following TNFR1 or TLR3 stimulation, the patient’s cells did not undergo 
apoptosis or necroptosis. Following HSV-1 infection, the cells supported excessive viral growth despite the normal 
induction of IFN-beta. This phenotype was, nevertheless, rescued by the application of exogenous type I IFN. The 
patient’s human pluripotent stem cell (hPSC)-derived cortical neurons displayed impaired cell death and enhanced viral 
growth following HSV-1 infection, as did isogenic RIPK3-knockout hPSC-derived cortical neurons. 

Conclusions: Inherited RIPK3 deficiency therefore confers a predisposition to HSE, by impairing the cell death-
dependent control of HSV-1 in cortical neurons independently of type I IFN immunity. 
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Background and Aims: The transcription factor STAT6 (Signal Transducer and Activator of Transcription 6) is a key 
regulator of T-helper 2 (Th2)- mediated allergic inflammation via the IL-4 JAK (Janus kinase)/STAT signalling pathway. 
We identified a novel heterozygous germline mutation STAT6 c.1255G>C, p.D419H, in a kindred affected by early-
onset atopic dermatitis, food allergy, eosinophilic asthma, and follicular lymphoma. 

Methods: Analysis of D419H STAT6 expression and functional activity in transduced HEK293T cells and in patient 
skin fibroblasts and peripheral blood mononuclear cells (PBMC). 

Results: We observed consistently higher STAT6 and phosphorylated STAT6 levels at baseline and following IL-4 
stimulation in D419H cell lines and primary cells compared to wild type controls. The pSTAT6/STAT6 ratios were 
unchanged between D419H and control cells suggesting that elevated pSTAT6 levels resulted from higher total STAT6 
expression. JAK inhibition with the selective JAK1/JAK2 inhibitor, ruxolitinib, reduced pSTAT6 levels in D419H 
HEK293T cells and patient PBMC but did not reduce STAT6 levels in patient PBMC. Increased nuclear levels of 
STAT6 were seen in patient fibroblasts at baseline and increased nuclear levels of STAT6 and pSTAT6 after IL-4 
stimulation. We also observed higher transcriptional upregulation of downstream genes (XBP-1 and EPAS-1) in patient 
PBMC. 

Conclusions: Discussion: Our study confirms STAT6 gain of function (GOF) as a novel genetic cause of early onset 
atopic disease. The clinical association of lymphoma in our family along with previous data linking somatic STAT6 
D419H mutations to follicular lymphoma suggest that patients with STAT6 GOF disease are at higher risk of 
lymphomagenesis. 
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Background and Aims: Inborn errors of immunity (IEI) have been implicated in causing immune dysregulation, 
including allergic diseases. The signal transducer and activator of transcription 6 (STAT6) is a key regulator of allergic 
responses. We sought to characterize a novel gain of function (GOF) STAT6 mutation identified in a child with severe 
allergic manifestations. 

Methods: We performed whole-exome and targeted gene sequencing, lymphocyte characterization, and molecular 
and functional analyses of mutated STAT6. 

Results: We report a child with a novel mutation in the DNA binding domain of STAT6 who presented with severe 
atopic dermatitis, eosinophilia, and elevated IgE. Naive lymphocytes from the affected patient displayed increased TH2 
and suppressed TH1 and TH17 cell responses. The mutation augmented both basal and cytokine-induced STAT6 
phosphorylation without affecting dephosphorylation kinetics. Treatment with the Janus kinase 1/2 inhibitor ruxolitinib 
reversed STAT6 hyperresponsiveness to IL-4, normalized TH1, and TH17, suppressed the eosinophilia, and improved 
the patient’s atopic dermatitis. 

Conclusions: We identified a novel IEI due to STAT6 GOF mutation that gave rise to severe allergic dysregulation. 
Janus kinase inhibitor therapy could represent an effective targeted treatment for this disorder. Supported by National 
Institutes of Health, Grant number: R01AI128976 and Scientific and Technological Research Council of Turkey, Grant 
number: 318S202. 

Disclosure: National Institutes of Health, Grant/Award Number: R01 AI128976 Scientific and Technological Research 
Council of Turkey, Grant/Award Number:318S202 
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Background and Aims: Background: Temperospatial mouse models have identified MYB as a key player in 
transcription factor networks involved in myeloid and lymphoid cell development. In mice CD8+ cells MYB has been 
shown to control central memory stemness, through Tcf7 and Bcl2 upregulation and Zeb2 repression. However, inborn 
errors of immunity related variant of MYB have never been reported. 

Methods: Methods: T cells from three healthy donors and one patient were cultured for 0, 24, 72 & 120h. Peak c-Myb, 
Tcf7, Bcl2 expression and Zeb2 repression were compared using RT-PCR and flowcytometry. 

Results: Results: A 22-year-old Dutch male presented with a CVID phenotype at age 3, with absent peripheral B 
cells. At age 19 he developed bone marrow dysplasia, reduced NK cell counts and reduced CD8+ naive T cell fractions 
and telomeropathy. An unrelated French-Canadian patient presented with a similar but worse at the age of 3 years, 
including T cell lymphocytopenia. Trio exome sequencing detected de novo heterozygous DNA binding domain 
variants in MYB, respectively causing p.(Lys182Arg) and p.(Lys128Arg) substitutions. Both variants were at conserved 
nucleotides, were not reported in healthy controls and were indicated as potentially damaging. RT-PCR showed a 
trend towards lower peak expression of c-Myb, Tcf7 and Bcl2 in p.(Lys182Arg) cells, while peak repression of 
Zeb2 was normal. Flowcytometry showed significantly hampered c-Myb and Tcf7 expression, especially in CD8+ T 
cells (p<0.01 & p<0.01). 

Conclusions: Conclusion: Here we describe the first two patients with de novo heterozygous DNA binding domain 
variants of c-Myb, possibly causing combined immunodeficiency and bone marrow dysfunction. 

Disclosure: No. 
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Background and Aims: Inborn errors of human IFN-γ immunity underlie mycobacterial diseases, whereas inborn 
errors of IFN-α/β immunity underlie viral diseases. Both types of IFNs induce the transcription factor IRF1. 

Methods: We investigated two unrelated children with inherited complete IRF1 deficiency and early-onset, multiple, 
life-threatening diseases caused by weakly virulent mycobacteria. These children had no history of severe viral 
disease, despite exposure to many viruses, including SARS-CoV-2, which is life-threatening in individuals with 
impaired IFN-α/β immunity. 

Results: We found that the IRF1-dependent response to IFN-γ is, both quantitatively and qualitatively, much greater 
than that to IFN-α/β in vitro. Monocyte-derived macrophages and iPSC-derived macrophages from the two patients 
showed no upregulation of at least 20% of the target genes normally induced by IFN-γ. This resulted, in IRF1-deficient 
myeloid cells, in complete lack IFN-γ-dependant cell intrinsic immunity to intramacrophagic bacteria and mycobacteria. 
By contrast, cell-intrinsic IFN-α/β immunity to diverse viruses, including SARS-CoV-2, was intact. 

Conclusions: Human IRF1 is, thus, largely redundant for antiviral IFN-α/β immunity. By contrast, human IRF1 is an 
essential enhancer of IFN-γ immunity to mycobacteria in myeloid cells. 

Disclosure: No. 
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Background and Aims: Wiskott-Aldrich Syndrome (WAS) can be treated with allogeneic hematopoietic stem cell 
transplantation (HSCT). However, HSCT outcome is hampered by limited donor availability and potential 
complications, with higher risks in older subjects. Gene therapy (GT) is currently being studied as an alternative 
treatment. 

Methods: OTL-103 is an investigational autologous hematopoietic stem and progenitor cell (HSPC) GT composed of 
CD34+ HSPCs transduced ex vivo with a self-inactivating lentiviral vector encoding human WAS Cdna under 
endogenous promoter control. 

Results: At data cut, 23 patients have been treated with OTL-103, as part of phase I/II (n=8) or III (n=6) clinical trials or 
Expanded Access Program (EAP) (n=9), with median follow-up of 3.6 years (range: 0.4-10.5). All received rituximab 
and reduced-intensity conditioning pre-GT. Median age at treatment was 3.1 years (range: 1.0-35.1). Seventeen 
patients received fresh OTL-103, while six received cryopreserved formulation. All were alive, except one EAP subject 
who died early post-GT due to deterioration of a pre-existing neurological condition. To date, no GT-related adverse 
events or signs of insertional mutagenesis have been reported. Integrated efficacy analysis performed in trials’ subjects 
showed sustained engraftment of gene-corrected cells, leading to marked increase of WASP expression in platelets 
and lymphocytes. This resulted in improved platelet count and T-cell functionality, with substantial reduction of 
moderate/severe bleedings and severe infections. Bleeding and antimicrobial prophylaxis was stopped. Eczema 
improved and clinical autoimmunity resolved. 

Conclusions: Our data show that lentiviral GT for WAS is well tolerated and leads to sustained clinical benefit, 
highlighting its potential as an alternative treatment for WAS patients. 
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Background and Aims: Hematopoietic stem cell transplantation (HSCT) is the only cure for severe immune 
dysregulation. Conditioning regimens are crucial for successful HSCT to eliminate resident hematopoietic 
stem/progenitor cells (HSPCs), but current chemo/radiotherapy conditionings may induce severe toxicities. We 
demonstrated the efficacy of non-genotoxic conditioning with anti-CD45 mAb conjugated with saporin (CD45-SAP) in 
Recombination Activating gene (Rag1)-deficient mouse models. To maximize the therapeutical potential of CD45-SAP, 
we are optimizing a protocol based on CD45-SAP combined with a low dose of clinically relevant chemotherapies, 
treosulfan and fludarabine (Treo/Flu), in distinct preclinical models. 

Methods: We tested the depletion activity of a full dose of Treo/Flu (7g/1g /Kg) in Rag1-knock-out (KO), Rag1-F971L 
and Wiskott-Aldrich Syndrome gene (Was)-KO mice, showing a spectrum of immunodeficiency and autoimmunity. We 
assessed, in Rag1-KO mice, the engraftment and immune reconstitution achieved by lower doses of Treo/Flu with or 
without CD45-SAP (3mg/kg). Transgenic mice were transplanted with wild-type (WT) Lineage negative cells (Lin-). 
Depletion activity, engraftment and immunological reconstitution were assessed by flow cytometry, histology, and 
ELISA. 

Results: Full Treo/Flu dose efficiently depletes HSPCs and lymphoid progenitors in all mouse models resulting in high 
myeloid chimerism and immune cell reconstitution in Rag1-KO mice transplanted with WT Lin- cells. The combination 
of CD45-SAP with low doses of Treo/Flu showed a dose dependent synergistic effect increasing both myeloid 
chimerism and immune recovery, as compared to CD45-SAP alone. 

Conclusions: Preliminary data show that CD45-SAP combined with low doses of Treo/Flu allows robust immune 
reconstitution in Rag1-KO mice, paving the way for further studies in the other immune disorders. 

Disclosure: No. 

Keywords: immunodeficiency, conditioning, anti-CD45–saporin, engraftment, immune reconstitution, Hematopoietic 
stem cell transplantation



WP003 

LATE-ONSET ENTERIC VIRUS INFECTION ASSOCIATED WITH HEPATITIS (EVAH) IN TRANSPLANTED SCID 
PATIENTS 

WORKING PARTY 01: INBORN ERRORS 

Quentin Riller1, Jacques Fourgeaud2, Julie Bruneau3, Suk See De Ravin4, Grace Smith5, Mathieu Fusaro6, Samy 
Meriem7, Aude Magerus1, Marine Luka8, Ghait Abdessalem8, Ludovic Lhermitte9, Anne Jamet2, Emmanuelle 
Six10, Alessandra Magnani6, Martin Castelle11, Romain Lévy11, Mathilde Lecuit11, Benjamin Fournier11, Sarah 
Winter11, Michaela Semeraro12, Graziella Pinto13, Hanene Abid2, Nizar Mahlaoui14, Nathalie Cheikh15, Benoit 
Florkin16, Pierre Frange11, Eric Jeziorski17, Felipe Suarez18, Françoise Sarrot-Reynauld19, Dalila Nouar20, Dominique 
Debray21, Florence Lacaille21, Capucine Picard6, Philippe Pérot22, Béatrice Regnault22, Nicolas Da Rocha22, Camille De 
Cevins23, Laure Delage1, Brieuc Pérot23, Angélique Vinit24, Francesco Carbone8, Camille Brunaud1, Manon 
Marchais1, Marie-Claude Stolzenberg1, Vahid Asnafi9, Thierry Molina3, Frédéric Rieux-Laucat1, Luigi 
Notarangelo25, Stefania Pittaluga26, Jean-Philippe Jais7, Despina Moshous11, Stephane Blanche11, Harry 
Malech27, Marc Eloit22, Marina Cavazzana28, Alain Fischer29, Mickael Ménager23, Benedicte Neven1 
1Imagine Institute, Immunogenetic of Pediatric Autoimmune Diseases, Paris, France, 2APHP, Microbiology, Paris, 
France, 3APHP, Pathology, Paris, France, 4NIH, Laboratory of Clinical Immunology And Microbiology, Bethesda, 
United States of America, 5NIH, Center For Cancer Research, Bethesda, United States of America, 6APHP, Study 
Center For Primary Immunodeficiencies, Paris, France, 7APHP, Biostatistics, Paris, France, 8Imagine Institute, Labtech 
Single-cell@imagine, Paris, France, 9APHP, Onco-hematology, Paris, France, 10Institut Imagine, Genetics of Infectious 
Disease, Paris, France, 11Necker Children’s Hospital, Assistance Publique-Hôpitaux de Paris, Université De Paris, 
Institut Imagine Institut Des Maladies Genetiques, Paris, France, 12APHP, Necker, Cic, Paris, France, 13APHP, Necker, 
Endocrinology, Paris, France, 14HOPITAL NECKER, Ceredih & Uihr, PARIS, France, 15University Hospital of 
Besançon, Pediatric Hematology Oncology Unit, Besançon, France, 16CHR Citadelle, Immuno-hémato -rhumatologie 
Pédiatrique, Liege, Belgium, 17University of Montpellier, CHU Montpellier, Department of Pediatrics, Infectious 
Diseases, And Immunology, Montpellier, France, 18Necker, APHP, Hematology Department,, Paris, France, 19Centre 
Hospitalier Universitaire Grenoble Alpes, Service De Médecine Interne, La Tronche, France, 20CHRU Tours, Service 
D'immunologie clinique Et D'allergologie, Tours, France, 21Necker, APHP, Pediatric Liver Unit, Paris, France, 22Pasteur 
Institute, Pathogen Discovery Laboratory, Paris, France, 23Imagine Institute, Laboratory of Inflammatory Responses 
And Transcriptomic Networks In Diseases, Atip-avenir, Paris, France, 24Sorbonne Université, Cyps Platform, Paris, 
France, 25NIAID, NIH, Laboratory of Clinical Immunology And Microbiology, Division of Intramural Research, Bethesda, 
United States of America, 26National Institutes of Health, Nci, Bethesda, United States of America, 27National Institutes 
of Health, Lcim, Bethesda, United States of America, 28Groupe Hospitalier Universitaire Ouest, Biotherapy Clinical 
Investigation Center, Paris, France, 29Collège de France, Collège De France, Paris, France 

Background and Aims: Allogenic hematopoietic stem cell transplantation (HSCT) and gene therapy (GT) are 
potentially curative treatments of severe combined immunodeficiency (SCID). Nevertheless, late-onset manifestations 
are not uncommon including hepatitis. 
Methods: SCID patients with late-onset hepatitis post HSCT or GT were investigated using multi-omics, pathology and 
metagenomics. 
Results: Eleven patients developed persistent hepatitis at a median time of 6 years for SCID related to IL2RG (n=10) 
or DCLRE1C (n=1) deficiency (SCIDH+). Clinical consequences of this condition can be severe, up to death (n=3). It 
was associated with the detection of enteric viruses (Aichi virus, Norovirus and Sapovirus) in liver and/or stools, which 
were not found in stools of healthy asymptomatic similarly transplanted patients (n=12, SCIDH-). Mass-cytometry 
analysis on peripheral blood mononuclear cells of 6 SCIDH+ compared to 7 SCIDH- identified an expansion of 
CD38high HLA-DRhigh CD127low CD8+ T cells. Type I and II IFN signatures identified by scRNAseq were mostly but not 
exclusively found in CD8+ T cells. Among a cohort of 114 long-term survivors post HSCT or GT for SCID, hepatitis was 
strongly associated with absence of myeloablation, split chimerism and defective B cell function. 
Conclusions: Overall, this condition characterized by enteric virus infection associated with hepatitis (named EVAH) 
represents 25% of SCID patients who did not receive myeloablation and were on immunoglobulin replacement. 
Partially myeloablative re-transplantation or GT could reconstitute T and B cell immunity and lead to remission of 
hepatitis, concomitantly to viral clearance, as observed in 5 patients. Beyond SCID, a same dysimmune process could 
occur in inherited or acquired B-cell defects. 
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Hôpital Erasme, Internal Medicine, Anderlecht, Belgium 

Background and Aims: Common variable immunodeficiency (CVID) is a heterogeneous disease with various clinical 
presentations. Currently, less than 20% of cases of CVID have a known genetic cause, considered as monogenic but 
not following a mendelian inheritance pattern in most of the cases. More complex genetic scenarios like oligogenic 
inheritance must be considered. ORVAL, Oligogenic Resource for Variant AnaLysis, is a novel bioinformatics platform 
designed for the prediction and exploration of candidate disease-causing oligogenic variant combinations. This study 
aim to unravel networks of candidate pathogenic variants combinations in a cohort of CVID patients. 

Methods: This retrospective study included 35 CVID patients for whom clinical exome sequencing did not disclose a 
monogenic cause. Clinical exome data of the 35 subjects and of 1536 controls were analysed through ORVAL, 
focusing on 479 genes associated with immune disorders. Combinations found in at least 2 CVID patients where 
selected as potential candidate pathogenic variant combinations if not found in controls. 

Results: Variant combinations predicted to be pathogenic were statistically significantly higher among CVID patients 
compared to controls. 3 unrelated couples of patients shared the same multiple combinations considered as 
pathogenic. None of these combinations were found in the control cohort. Clinical and B cells phenotype similarities 
were found in each couple of patients with the same candidate disease-cause associations. 

Conclusions: ORVAL platform is a promising tool to address the oligogenic nature of CVID. Our results need to be 
replicated in an independent cohort of cases and controls. Real impact of these variant combinations at a molecular 
level needs further confirmation. 
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Background and Aims: BACKGROUND: Primary Immunodeficiencies (PIDs) are monogenic disorders of the immune 
system. Phenotypic variability of PIDs provide challenges studying and clinically managing these inborn errors. Recent 
studies indicate that up to 10% of autosomal genes randomly commit to expression of a single allele, termed 
monoallelic expression (MAE). Unlike X-inactivation or imprinting, MAE of genes is not specific to gene clusters or a 
single chromosome and leads to a diverse population of cells at the transcript level. Despite an increase in the 
understanding of MAE, both the functional and mechanistic impact in disease is unknown. AIM: Identify the contribution 
of monoallelic expression to the phenotypic variability of primary immunodeficiencies. 

Methods: METHODS: Single T cells were sorted from healthy donor PBMCS (n=6) and expanded into monoclonal 
populations (n=57). Genomic DNA was isolated from donors for WES and 431 PID genes were examined for exonic 
heterozygous SNPs. Bulk RNA-seq of the clonal populations was used to determine allele specific expression of PID 
genes. 

Results: RESULTS: WES identified 172 PID genes with heterozygous SNPs from the 6 donors. RNA-seq data from 18 
clones in 4 donors identified 15 PID genes that display allelic bias. While MAE occurs in 7 of the assessed PID genes. 

Conclusions: CONCLUSIONS: Using this system of monoclonal T cell populations, 7 genes which cause primary 
immunodeficiencies were found to be regulated by 83tandardiza expression. Almost all the identified genes have 
reports of incomplete penetrance. Mutations in 3 of these genes are known to cause autosomal dominant inherited 
disease, facilitating further study in patient samples. 
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Background and Aims: Chronic Mucocutaneous Candidiasis (CMC) is a condition characterized by recurrent or 
persistent infections of the nails, skin, oral and genital mucosa caused by Candida albicans. CMC disease (CMCD) 
refers to patients with CMC as the predominant clinical phenotype without the other significant clinical manifestations. 
Autosomal recessive (AR) IL-17RC deficiency is a rare CMCD, with only three cases reported so far. Now, there is no 
in vitro functional evaluation system for the pathogenicity of IL17RC mutations and that makes a diagnosis difficult. 

Methods: We herein studied a Japanese girl with IL-17RC deficiency who suffered from CMCD. We developed a new 
in vitro system for functional validation of IL17RC mutations and confirmed her genetic pathogenicity as IL-17RC 
deficiency. 

Results: The patient is a seven-year-old Japanese girl who has developed early-onset oral and cutaneous candidiasis 
from the age of three months. She had no episodes with a susceptibility to other pathogens. Her clinical phenotype 
thus clearly showed CMCD. Genetic testing identified a novel homozygous IL17RC duplication (Chr3: 9,971,476-
9,971,606 dup(+131bp)). This duplication caused a premature stop codon by frameshift, producing a truncated IL-
17RC protein. Our new evaluation system based on IL17RC knockout HeLa cells revealed this duplication mutation 
was loss-of-function, while polymorphisms, for which homozygotes was reported in general population, were validated 
as isomorphic. The patient’s fibroblasts did not respond to IL-17A, which was restored by introducing WT IL17RC, 
suggesting that identified mutation caused patient’s clinical phenotype. 

Conclusions: Our new evaluation system for IL17RC mutations was accurate and can be useful for the diagnosis of 
IL-17RC deficiency. 
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Background and Aims: Allogeneic hematopoietic stem cell transplantation (HSCT) is a curative modality for IEI. The 
number of HSCTs has been rising worldwide. The availability of HSCT for IEI patients in Russia is poorly studied. 

Methods: The data were collected from four Russian centers performing HSCT in pediatric IEI patients and Russian 
Primary Immunodeficiency Registry. 

Results: From 1997 to the end of 2020, 511 allogeneic HSCTs were performed in 452 patients with IEI; 88 (19%) had 
severe combined immunodeficiency (SCID), 157 (35%) other combined immunodeficiencies, 94 (21%) phagocyte 
disorders, 78 (17%) diseases of immune dysregulation, and 35 (8%) other IEI. The median age at IEI diagnosis was 1 
year (range 0-18). The median age at HSCT was 2.3 years (range 0.1-19.6 years). The median number of HSCTs per 
year was 3 in 1997-2009, 15 in 2010-2015 and 60 in 2015-2020. For the first HSCT a matched unrelated donor was 
used in 216 patients, a matched related donor in 74 and a mismatched related donor in 161 (135 with TCRαβ/CD19 
depletion, 16 CD34 selection, 7 post-HSCT cyclophosphamide and 2 campath-in-bag depletion); in second HSCTs in 
12 of 56 patients the same donor was used. The median FU in survivors was 4.5 years (range 1-25). Overall survival 
was: in SCID patients 57%, in non-SCID patients 78% (p<0.001); in those who had severe morbidity at HSCT 65% and 
those with no morbidity 86% (p<0.001). 

Conclusions: The availability of HSCT for IEI has been rising in Russia. Implementation of newborn screening for 
SCID might dramatically improve survival in this group of patients. 
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Background and Aims: X-linked lymphoproliferative disease type 1 (XLP1) patients have a high risk of monoclonal 
lymphoproliferative diseases (LPD). A precise and actualized description of LPDs in XLP1 patients is lacking. 

Methods: We conducted a retrospective analysis of genetically identified XLP1 patients from the CEREDIH registry 
having presented an LPD before allogenic stem cell transplantation. 

Results: Eighteen out of 43 XLP1 patients developed at least one LPD and 6 presented two LPDs. Median age at 
diagnosis of the first malignancy was 12 years old [IQR 7-20]. The LPD was the first manifestation of the XLP1 
syndrome in 16/18 patients. Out of 25 LPDs, 21 were B-cell neoplasms (9 diffuse large B-cell lymphomas, 7 Burkitt,1 
Hodgkin, 1 lymphoblastic lymphoma, 3 unspecified), one was an NK/T-cell lymphoma and two were unspecified. Five 
out of 11 LPDs were not EBV-associated. Thirteen out of 14 LPDs had extranodal localizations, the most frequent 
being the digestive tract (6/14) and the central nervous system (4/14). Eleven out of 13 patients received high dose 
86tanda-chemotherapy, one received only Rituximab and the last one received Brentuximab alone. All patients who 
received 86tanda-chemotherapy except one reached complete remission. Five patients received an allogenic 
transplantation. With a median follow-up of 6.9 years, 5-year overall survival after LPD was 77%. 

Conclusions: LPDs occur at a high rate in XLP1 patients, most often present as aggressive B-cell lymphomas with a 
high incidence of extranodal disease and are not always associated to EBV. All medical records and centralized 
pathology will be reviewed. 
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Background and Aims: The INTREPID project aims to evaluate the utility of specific Human Phenotype Ontology 
(HPO) terms for distinguishing known primary immunodeficiency disorders (PID) and enabling genetic diagnosis from 
whole genome sequence data. To improve and standardize HPO data collection, we aimed to develop a tool for PID 
phenotype capture. 

Methods: We developed a web-based Phenotype Capture Tool (PCT), which allows the user to easily browse and 
input HPO terms for individual patients. We also developed a training package focused on selection of HPO terms for 
PID. To provide quality control for data entry, access to the tool is only given to clinicians and researchers after a 
training session with practice cases used to 87tandardiza selection of HPO terms. 

Results: We have now used the PCT tool to enter HPO phenotype for over 300 patients and have trained 8 users. The 
number and specificity of HPO terms used to create a phenotype profile increased after training. The range of terms 
used also expanded, covering more categories of abnormalities such as abnormal infection history or vaccine 
reactions, lymphoproliferation, autoimmune/autoinflammation, and abnormal test results. 

Conclusions: To achieve better output of the algorithms of statistic association, the set of HPO terms chosen to 
represent a phenotypic profile must be as specific as possible and represent the most relevant observations. The use 
of the PCT after a training session improves the quality and 87tandardization of data input. We intend to make our PCT 
and training course publicly available as a resource for the PID community. 
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Borovlyany, Belarus, 3West-Ukrainian Specialized Children’s Medical Center, Pediatric Department, Lviv, 
Ukraine, 4Lviv Regional Children’s Specialized Clinical Hospital, Hematology Department, Lviv, Ukraine, 5Johns 
Hopkins All Children’s Hospital, St. Petersburg, Division of Allergy/immunology, Department of Pediatrics, 
St.Petersburg, United States of America, 6Massachusetts General Hospital for Children, Division of Allergy And 
Immunology, Boston, United States of America 

Background and Aims: Hemophagocytic lymphohistiocytosis (HLH) is polygenetic disease caused by mutations in 
genes associated with granule-dependent lymphocyte-mediated cytotoxicity (PRF1, UNC13D, STX11, STXBP2, LYST, 
AP3B1, AP3D1 RAB27A, XIAP, SH2D1A). 

Methods: We describe the clinical and immunological manifestations and mutation spectrum in HLH cohort (n=19) 
diagnosed in Belarus (n=15) and Ukraine (n=4) since 1991-2022. 

Results: Enrolled patients were residents of Belarus (n=14), Ukraine (n=4) and Kazakhstan (n=1). Genetic diagnose of 
HLH was established in 12/19 patients, NK activity was checked in 5/19. UNC13D gene variants were revealed in 10 
patients (4 patients from 2 families from Ukraine; 6-from 4 families, Belarus); 3 unrelated Belarusian and Ukrainian 
families had c.2346_2349delCTCC(p.R782fs in homozygous state, 4pts out of 2 families (Belarus)-in heterozygous 
compound. Also variants in XIAP(n=2) were detected. One patient is alive after HSCT, one patient waiting for HSCT, 
17 children died, 3 after HSCT, 8 were genetically diagnosed postmortem. 3/19pts had an “atypical” presentation, age 
of manifestation and death was 9m/2.5yr; 1.5yr/2.5yr, and 2yr/19yr (genetic diagnosis was established post-mortem in 
3/3). “Atypical” manifestation was-lymphoproliferation (n=3), neurological presentation (brain cysts/epilepsy (n=1), 
disseminated encephalitis (n=1). Hemophagocytosis was not manifested biochemically during all period of observation; 
a small number of phagocytic macrophages were detected once in one patient’s bone marrow. 

Conclusions: Our cohort of patients demonstrated a repeated mutation in the UNC13D gene- 
c.2346_2349delCTCC(p.R782fs), which may be associated with the “founder effect” in Slavic countries. Atypical 
manifestation causes difficulties in rapid diagnosis, fast sequencing of all PID genes are necessary for establishing 
correct diagnosis and start appropriate treatment. 
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Background and Aims: Primary immunodeficiencies (PIDs) are heterogeneous disorders, characterized by variable 
clinical and immunological features. We report on data collected from the Belarussian PID registry. 

Methods: Clinical and laboratory data was collected from Belarusian patients with PIDs, treated at the Belarusian 
Research Center for Pediatric Oncology, Hematology and Immunology in the Minsk Region and the Republican 
Research Center for Radiation Medicine and Human Ecology in Gomel. 

Results: Collaboration with the J Project, the Jeffrey Modell Foundation significantly expands the possibilities of 
helping patients with PIDs in Belarus. The prevalence of PID in Belarus is 6.23 per 100,000 inhabitants. At the 
beginning of 2022, 621 cases of PIDs were registered, more than half of the patients were genetically confirmed 
diagnosed (62.8%, n=390). Based on the updated IUIS classification of 2019, PID distribution in Belarus showed that 
predominantly antibody deficiencies (32.53%, n=202) account for the majority of cases, followed by combined 
immunodeficiencies with associated or syndromic features (28.34%, n=176), complement deficiencies (14.98%, n=93), 
diseases of immune dysregulation (8.21%, n=51), immunodeficiencies affecting cellular and humoral immunity (7.25%, 
n=45) and congenital defects in phagocyte number or function (4.99%, n=31), autoinflammatory disorders (1.77%, 
n=11), bone marrow failure (1.13%, n=7), defects of innate immunity (0.81%, n=5). The distribution of patients with PID 
in the regions of Belarus is almost the same, however the prevalence of Ataxia-telangiectasia and Nijmegen syndrome 
is higher in Western Belarus. 

Conclusions: Data from the PID Registry of Belarus contribute to the expansion of clinical knowledge about PID, help 
in the development of new diagnostic procedures and treatments. 
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Background and Aims: Wiskott-Aldrich syndrome (WAS) is a life-threatening primary immunodeficiency, associated 
with bleeding risk due to thrombocytopenia. We previously demonstrated that romiplostim is effective for 
thrombocytopenia treatment in 60% of WAS patients. 

Methods: In this open-label prospective study WAS patients (0-18 years) were treated with romiplostim or 
eltrombopag. We assessed platelet response, proportion of patients additionally achieving platelet response by 
changing an arm of treatment, bleeding severity and adverse events. Criteria for switching were lack of efficacy, loss of 
long-term response and adverse events. 

Results: 21 patients underwent randomization. Mean age was 2.6 years [range 0.2-15.2]; mean platelet level, 
23×109/L [range 4-49]. The incidence of achieving platelet response did not differ between romiplostim (7/11 [64%]) 
and eltrombopag (5/10[50%]; 95% CI, 0.07-4.4; P=0.67) groups. 5/11 (45%) participants in romiplostim group and 6/10 
(60%) in eltrombopag group required switch of therapy. Conversion to the alternative arm of treatment allowed to attain 
durable response in 1 non-responder in romiplostim group and in 2 non-responders in eltrombopag group. 1 
eltrombopag responder was switched to romiplostim due to the severe adverse event (ALT/AST increase >3 norms) 
after 17 months of therapy and continued to have complete response. The number of patients with grade 2-4 bleeding 
at baseline declined from 91% to 27% in romiplostim group and from 70% to 10% in eltrombopag group after 1 month 
of treatment (p=0.864). 

Conclusions: Both romiplostim and eltrombopag are effective in WAS. We demonstrate that in cases of inefficiency 
switching to the another agonist is beneficial. 
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Beghin2, Federica Bolda2 
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Background and Aims: IEIs are a heterogeneous group of diseases presenting with susceptibility to infectious 
diseases, autoinflammatory/autoimmune manifestations, and increased risk of developing malignancies. HSCT 
represents the only curative approach. 

Methods: Monocentric retrospective analysis of 220 patients treated with HSCT for IEIs at the Pediatric BMT Unit of 
Brescia between year 2000 and 2020. 

Results: Overall survival was 73,2%, with lower survival rates in patients receiving non-myelosuppressive regimens 
(p<0,001) or HSCT without preconditioning regimen (p=0,047) rather than those treated with myeloablative or reduced 
intensity conditioning. Immunological reconstitution showed T-cell restoration in 93,7% of patients and B-cell 
restoration in 87,17% of patients. Graft failure occurred mostly in severe combined immune deficiency patients, both T-
B- and T-B+ (31,8% and 22,8% respectively), followed by combined immune deficiency patients (18,2%). Median time 
of graft failure after first HSCT was 1,8 months. Infectious episodes at HSCT or viral reactivation mainly affected 
patients transplanted from cord blood units, while using HLA-mismatched donor resulted in a reduction of viral 
reactivation average time (p=0,006). Anti-thymocyte globulin for graft versus host disease (GvHD) prophylaxis resulted 
in higher incidence of immune reconstitution on CD4+ and CD19+ (p<0,05) cells and a lower median time of 
immunoglobulin replacement treatment (p<0,005). GvHD occurred in 53,3% of all cases; hepatic veno-occlusive 
disease and transplant-associated microangiopathy occurred in 3,4% and 2,7% of the patients respectively. 4,7% of 
patients developed post-HSCT malignancies. 

Conclusions: Our results confirm the effectiveness of HSCT as a curative treatment for IEIs, with excellent long-term 
survival rate and effective immunological reconstitution. 
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Background and Aims: Hematopoietic-stem-cell transplantation (HSCT) remains the only curative option for many 
patients with relapsed and/or high-risk malignant diseases, immunodeficiency disorders and hemoglobinopathies. In 
the case of mis-matched transplant donors, immunosuppression is required post-transplant to prevent graft-versus-
host disease (GVHD), increasing the risk of virus infections before immune reconstitution is achieved. Use of multi-
virus-specific T cells (mVST) therapy following HSCT is a novel treatment for virus infection and reactivation, which can 
help to restore antiviral immunity, including targeting of latent and respiratory viruses. 

Methods: We developed a novel "first-in-human" mVST product targeting 6 viruses (12 antigens). Recipients of 
allogeneic-HSCT were enrolled on a phase-I dose-escalation (1x107/m2–5x107/m2 /dose) trial evaluating rapidly-
expanded, donor-derived mVSTs targeting CMV, EBV, adenovirus, HHV6, BK virus and human-parainfluenza-3 for 
prophylaxis or treatment of target viruses. 

Results: Sixteen patients received mVSTs post-HSCT, including 7 patients with inborn errors of immunity. Six patients 
received mVSTs as prophylaxis, of whom 67% (n=4/6) remained virus-free post-infusion. Two patients (n=2/6) had 
reactivation of EBV post-infusion, requiring rituximab treatment. of the 10 patients receiving mVSTs for treatment, 80% 
displayed partial or complete response to the target virus(es) post-infusion. Two patients had persistent viral disease 
post-infusion. Only one patient developed de novo grade III GVHD post-infusion. Two patients developed cytokine-
release syndrome and one patient developed immune reconstitution inflammatory syndrome. Immunobiology studies of 
post-infusion patient samples including interferon-γ ELISpot assay and single-cell sequencing are ongoing. 

Conclusions: These data provide evidence that this novel mVST therapeutic is safe and elicits antiviral activity for the 
treatment and prophylaxis of viral infections post-allogeneic transplant. 
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Background and Aims: Wiskott-Aldrich syndrome (WAS) is a severe immunodeficiency disease divided into classical 
WAS, with a severe outcome, and a milder form X-linked thrombocytopenia (XLT). Thrombocytopenia and small 
platelets are the most consistent finding among patients. To identify new treatment strategies, we developed a flow 
cytometry-based drug screening approach to find a drug candidate that could stabilize WASp preventing the rapid 
degradation and/or reducing the platelet overactivation observed in WAS/XLT patients. 

Methods: CRISPR/Cas9, Flow Cytometry 

Results: The flow cytometry-based drug screening was performed in a high throughput mode using the Prestwick 
library that contains 1276 FDA-approved and EMA-approved drugs, pre-spotted in plates by the Chemical Biology 
Consortium Sweden. After hit validation, two compounds (PTW-LW01 and PTW-LW02) were confirmed to increase 
WASp levels in the MEG-01 cell line mutated to express a XLT-related mutation, WAS R86C. Orthogonal analysis 
demonstrated that both compounds can increase WASp levels using another XLT mutation, WAS L39P. Moreover, the 
PTW-LW02 compound presented with lower toxicity effects in vitro and better scores in SwissADME webtool analysis, 
favoring its drug-likeness. 

Conclusions: With this innovative flow cytometry-based approach, especially suited for cells in suspension, we identify 
two potential compounds that increase the availability of WASp in cells carrying different mutations related to XLT 
clinical outcomes. 
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Background and Aims: Rituximab(RTX) an anti-CD20-monoclonal-antibody, is used to treat autoimmune and 
hematological disorders. Transient hypogammaglobulinemia is a common effect related to the use of RTX. 
Immunoglobulin replacement therapy(IGRT) is necessary to prevent severe infections but guidelines about the length 
of therapy are lacking. 

Methods: We retrospectively included 17 pediatrics patients(9 male, 8 female) that received RTX for different diseases 
without a previous diagnosis of PID(although extensive immunological investigations previous-RTX were not 
performed): 7 with nephrotic syndrome, 2 each with lymphoblastic leukemia, Burkitt’s lymphoma, autoimmune hepatitis, 
one each with Berger’s disease/persistent lymphadenopathy, autoimmune thrombocytopenia, glomerulonephritis and 
PTLD after liver transplantation. 

Results: Six months after RTX, hypogammaglobulinemia(IgG serum level<2 DS for age) was found in all patients. 13 
patients perform IGRT once a month for recurrent infections and/or lack of specific antibodies response. Low IgG 
levels and/or recurrence of infections suddenly appeared when Ig replacement therapy suspension was attempted. 
The other 4 patients (3 with nephrotic syndrome and one with autoimmune hepatitis), were asymptomatic with normal 
B-cell compartment replenishment and IGRT was not started. 

Conclusions: Patients following RTX treatment may develop hypogammaglobulinemia and recurrent infection, 
demonstrating a failure of B-cell recovery. The incidence of these events is unknown for the lack of studies in various 
cohorts of patients; some patients have recurrent infections while others are relatively asymptomatic. Some reports 
show how a proportion of patients with post-RTX B-cell lymphopenia/hypogammaglobulinemia are later diagnosed with 
a PID. Hence, extend the cohort with an extensive immunological follow-up previous/post-RTX is mandatory to identify 
patients that could benefit from continuous IGRT. 
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Background and Aims: Hematopoietic stem cell transplantation (HSCT) for Primary Immune Deficiencies (PIDs) is 
now considered in a broadening spectrum of patients aiming primarily to improve long-term survival and health. Our 
study focuses on how the health and quality of life (HRQoL) of 5-year post-HSCT survivors are affected. 

Methods: We conducted a multicenter prospective follow-up program enrolling PID patients included in the CEREDIH 
registry, transplanted during childhood with a minimum of 5-year follow-up. Answers from self-reported French 
Childhood Immune Deficiency Long-term Cohort (F-CILC) and 36-item Short Form (SF-36) questionnaires were 
compiled. A full donor chimerism at last follow-up, no chronic GVHD during follow-up and normal CD3+ lymphocytes 
count according to age at last follow-up were considered as a satisfactory graft function. 

Results: 112 survivors were included with a time from HSCT ranging from 5 to 37 years. In multivariate analysis an 
unsatisfactory graft function was significantly associated with a poor and very poor health (OR 2,6 CI 95%: 1,1-5,9 
p:0,028) and to a very poor health (OR 3,6 CI 95%: 1,1-13, p:0,049). Patients with a very poor health had a 
significantly worse HRQoL. 

Conclusions: It has been established that transplanted PID patients fare better than non-transplanted patients. Our 
results show that about half of them are affected by an altered health with a correlation to both an unsatisfactory graft 
function and a long-term impaired quality of life. Despite major progress in the outcome after HSCT for PIDs, survivors 
still face significant challenges that require persistent surveillance and research. 
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Background and Aims: Dominant heterozygous loss-of-function mutations affecting the N-terminal domain of 
coatomer protein complex subunit-α, COPA, cause COPA syndrome, a type I interferonopathy1,2. We aim to contribute 
to the elucidation of the pathophysiology of COPA syndrome. 
Methods: Whole exome sequencing in three unrelated families detected three novel COPA mutations, affecting the C-
terminal domain of COPA, in six children. COPA expression, COPI formation, type I IFN response, STING activation, 
ER stress and NF-κB activation were assessed in peripheral blood, primary and HEK293T cells. 
Results: Clinical manifestations included alveolar haemorrhage, neuroinflammation, nephritis and arthritis. P1 
successfully underwent a hematopoietic stem cell transplantation, P2 succumbed due to macrophage activation 
syndrome. WES revealed a private nonsense variant (c.3424C>T, p.Arg1142*, P1) and two missense variants 
(c.3172C>T, p.Arg1058Cys, P2 and c.3038G>C, p.Cys1013Ser, P3-6), all predicted pathogenic. The truncated R1142* 
protein, overexpressed in HEK293T cells, impaired the binding to COPB2 and COPE in co-immunoprecipitation assay. 
Although this binding remained intact for the missense variants, biomodelling predicted a disturbed COPI stability. We 
detected increased induced ER stress and NF-κB nuclear translocation in patient LCLs and fibroblasts of P1. Patients 
demonstrate an increased type I IFN signalling and a Golgi-localized accumulation of STING in R1142* fibroblasts. 
In contrast, HEK293T cells overexpressing WT STING and mutant COPA demonstrate a reduced phosphorylation of 
IRF3 and ISG expression, through a dominant negative mechanism. 
Conclusions: C-terminal domain COPA mutations cause a broad dysregulation of pro-inflammatory signalling 
pathways, including the type I IFN response. References: (1) Watkin et al. Nat Genet. (2015). 
(2) Lepelley et al. J Exp Med. (2020). 
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Background and Aims: Spleen tyrosine kinase (Syk) is a critical signaling molecule downstream of immune 
receptors, including the B-cell receptor (BCR). Four heterozygous Syk variants have been reported in six patients 
presenting with immunodeficiency, multiorgan inflammatory disease and diffuse large B-cell lymphoma. Variants were 
shown to increase phosphorylation of Syk and its downstream target ERK. Our aim is to identify and functionally 
validate the genetic cause of disease in a 43yo female who presented hypogammaglobulinemia, congenital heart 
disease and pulmonary hypertension. 

Methods: Genetic analysis by whole-exome sequencing of genomic DNA was performed. Flow cytometry was 
performed on blood leukocytes to determine impacts on the B- and T-cell compartments and to examine 
phosphorylated ribosomal-S6 levels resulting from tonic and ligand-induced PI3K signaling in B- and T-cells. 

Results: A novel heterozygous missense SYK variant was identified, affecting the Syk protein kinase domain 
(c.1769G>A; p.R590Q). This residue is highly conserved across vertebrates. Total B- and T-cell numbers were within 
the normal range, whereas unswitched and class-switched B-cell numbers, and serum IgG were reduced. Tonic and 
ligand-induced levels of phosphorylated-S6 were normal in T-cells but were dramatically increased in the patient’s B-
cells, inline with Syk expression in B- but not T-cells. 

Conclusions: The observed enhanced PI3K signaling supports that the identified novel heterozygous SYK variant has 
a gain-of-function effect and underlies immunodeficiency in this patient. Phosphorylated-S6 represents a functional 
assay for the validation of genetic variants that activate BCR signaling, findings of which provide an evidence-base for 
treatment with available therapies targeting the PI3K pathway. 
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Background and Aims: Reversion mosaicism is a naturally occurring event involving a spontaneous correction of a 
pathogenic mutation in somatic cells. TNFRSF9 (CD137/4-1BB) deficiency is a recently described IEI characterized by 
lymphocytic defects with early-onset EBV-associated lymphoma. 
Methods: We used Sanger sequencing, whole-exome sequencing (WES), deep-amplicon sequencing (DAS) and 
single-cell RNA sequencing (scRNAseq) in total blood and specific cell populations. 
Results: We report a patient who at 12 years of age developed a severe EBV-associated hemophagocytic 
lymphohistiocytosis episode. No genetic defects were found at that time and she underwent HSCT from an HLA 
identical brother with good engraftment. In the following 8 years the patient could not control the EBV, with recurrent 
reactivations, lymphoproliferation and EBV-associated smooth muscle tumor. Then, the patient experienced a 
spontaneous decrease in EBV viral load. Using WES we identified a homozygous stop-gain variant in TNFRSF9. 
Strikingly, the HSCT donor was also homozygous but without overt clinical symptoms. The presence of small, 
unexpected peaks in Sanger sequencing of blood samples lead us to suspect a possible somatic reversion event. 
Using DAS we confirmed the presence of two independent somatic reversion events: a second-site mutation in the 
same codon (STOP to missense) and a “back mutation” (STOP to wild-type). The revertants were specifically located 
at CD8-T cells (absent in neutrophils, B cells and CD4-T cells) in which scRNAseq experiments are ongoing. 
Conclusions: We report the first case of reversion mosaicism in CD137 deficiency associated with clinical 
improvement, which may point the way to gene therapy strategies in this IEI. 
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Background and Aims: Air-filled pneumatoceles are one of the characteristic findings of chronic lung disease in 
STAT3-hyper-IgE syndrome (STAT3-HIES). To investigate the pathophysiology of the alveolar epithelium we have 
established alveolar organoids as a human model. 

Methods: Primary STAT3-HIES patient fibroblasts were reprogramed toward induced pluripotent stem cells (iPSCs). 
The disease-causing STAT3 mutation p.R382W was corrected using CRISPR/Cas9-mediated adenine base editing 
(Eberherr et al. CRISPRJ 2021). Untreated and genetically corrected patient iPSCs were differentiated to alveolar 
organoids. Alveolar epithelial cell identity of enriched differentiated cells was confirmed by immunofluorescence 
staining of surfactant protein C. Organoids were stimulated with interleukin 6 (IL6) and soluble IL6 receptor (sIL6R)and 
expression of the STAT3 target gene SOCS3 was assessed using quantitative real-time PCR. 

Results: Genetically corrected STAT3-R382W (cSTAT3-R382W) organoids showed improved expression of the 
STAT3 target gene SOCS3 after stimulation with IL6/sIL6R compared to untreated STAT3-R382W organoids. An 
increased cell proliferation in cSTAT3-R382W organoids compared to unrepaired organoids hint to a positive effect by 
the gene repair which might benefit epithelial recovery after lung injury. 

Conclusions: Our first experiments showed, that alveolar organoids are a promising human model to study the 
pathophysiology of lung disease and to investigate alveolar homeostasis and function in STAT3-HIES. By comparing 
alveolar function of corrected and untreated STAT3-HIES organoids we aim to gain insights into the therapeutic effect 
of gene repair on lung pathophysiology. Reference: Eberherr AC et al. Rescue of STAT3 Function in Hyper-IgE 
Syndrome Using Adenine Base Editing. CRISPR J. 2021 Apr;4(2):178-190. 
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Background and Aims: Nucleic acid sensors in the cytoplasm are specialized in detecting invasive RNA/DNA from 
pathogens like viruses driving defensive mechanisms throught type 1 interferon (IFN). Some genetic mutations 
affecting genes involved in nucleic acid sensing cause uncontrolled IFN production leading to disruption of brain 
development characterizing of Aicardi-Goutières Syndrome (AGS). Here, our objective is to use innovative single cell 
approaches to better apprehend AGS pathogenesis expecting to unveil new therapeutic approaches for patients. 

Methods: We used single-cell RNA sequencing (scRNAseq) on peripheral blood mononuclear cells from healthy 
controls and from AGS patients to explore genes and pathways dysregulated in AGS. We also developed an in vitro 
cellular model on monocyte derived dendritic cells knock down for AGS associated gene by short-hairpin RNA 
inference. 

Results: Analysing scRNAseq data, we described an impairment of glycolysis and an upregulation of oxidative 
phosphorylation associated with mitochondrial stress in AGS patients. Importantly, this metabolic switch was 
associated with a strong IFN signature. We identified a drastic loss of the transcription factor hypoxia induce factor 1 A 
(HIF1A) expression and its associated targets in patients, that have never been reported before. Using in vitro model of 
AGS, we found that chemical stabilization of HIF1A revert energy metabolism switch, reduce IFN-induce protein 10 (IP-
10) production and attenuate mitochondrial stress. 

Conclusions: We identified that, along uncontrolled type 1 IFN production, AGS patients suffers from metabolic switch 
linked to a specific downregulation of HIF1A transcriptional program. We also reported that chemical HIF1A 
stabilization could decrease cytokine production, unveiling promising therapeutic approaches in AGS. 
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Background and Aims: Haploinsufficiency of the T-box transcription factor TBX1 underlies DiGeorge Syndrome 
(DGS) in most patients with microdeletions of chromosome 22q11.2. Heterozygous TBX1 point mutations have been 
reported in association with DGS features, including congenital heart disease (CHD) and hypoparathyroidism. The 
association with thymic hypo- and aplasia is not yet well described in humans. We report monogenic TBX1 deficiency 
in a case series of athymic DGS patients. 

Methods: We identified 7 patients with heterozygous TBX1 mutations, including 3 previously reported. All were 
referred for consideration of thymus transplantation (TT). Clinical questionnaires facilitated data collection. 

Results: Six patients were diagnosed because of infections, including pneumonia, BCGosis and disseminated 
viraemia (mean age: 2.5 months). One patient was diagnosed by newborn screening. They all displayed at least one 
other DGS feature, including hypoparathyroidism (n=6), minor CHD (n=1), velopharyngeal insufficiency (n=2), 
dysmorphisms (n=5), deafness (n=4) and neurodevelopmental anomalies (n=4). Four patients developed Omenn 
Syndrome. All patients had negligible proportions of naïve (CD45RA+CD27+) T-cells (max. 3% of CD4+ T-cells). Three 
patients succumbed to viraemias (CMV, adenovirus) before corrective therapy could be attempted. Two patients 
underwent TT, whereas the remaining 2 patients received haematopoietic cell transplantation (HCT) in the context of 
disseminated viraemia. At last follow up, treated patients have CD3+ T-cell counts between 450-970/μl. Higher absolute 
counts of naïve CD4+ T-cells were documented post-TT (max. 200/μl and 480/μl) vs post-HCT (max 40/μl and 72/μl). 

Conclusions: Monogenic TBX1 deficiency can be associated with athymia, requiring early diagnosis and referral for 
corrective treatment, ideally TT. 
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Background and Aims: Biallelic mutations in lipopolysaccharide responsive beige-like anchor protein (LRBA) lead to 
a severe clinical syndrome presenting with immunodeficiency and immunodysregulation. Previously, we suggested 
reduced autophagy as the biological cause for the aberrant humoral response in LRBA-deficient patients; however, the 
molecular mechanisms and its impact on autophagy-dependent immune functions remained unknown. 

Methods: Hence, we screened for LRBA-interacting proteins using in silico and proteome-wide approaches. 

Results: We found that LRBA interacts with the phosphoinositide 3-kinase regulatory subunit 4 (PIK3R4) and the 
FYVE And Coiled-Coil Domain Autophagy Adaptor 1 (FYCO-1). Interestingly, both proteins play essential roles during 
early and late autophagy, respectively. Specifically, PIK3R4 facilitates the production of phosphatidylinositol-3 
phosphate (PI(3)P) and thereby the recruitment of DFCP-1 and WIPI2. In fact, LRBA-KO cells showed impaired 
production of PI(3)P leading to reduced autophagosome formation. In addition, blockade of the autophagosome-
lysosome fusion and accumulation of enlarged autophagosomes, accompanied by an atypical lysosomal positioning, 
were observed in LRBA-KO cells; possibly due to loss of LRBA-FYCO1 interaction. Immunologically, we observed that 
accumulation of enlarged autophagosomes led to an enhanced antigen presentation and a strong T-cell response. 
Noteworthy, autophagy is a major intracellular degradation system that delivers cytoplasmic proteins to lysosomes for 
MHC class II loading. 

Conclusions: Taken together, our data suggests that i) LRBA is part of a large protein machinery serving at different 
stages of autophagy, and ii) loss of LRBA impacts the targeting of cytosolic antigens for autophagy degradation, 
enhancing antigen presentation. The latter could contribute to the exacerbated T-cell infiltration and autoimmune 
manifestations in LRBA-deficient patients. 
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Background and Aims: Griscelli Syndrome is a rare autosomal recessive inherited syndrome that causes 
immunodeficiency. Hemophagocytic Lymphohistiocytosis (HLH) which is characterized by high mortality may develop 
due to Griscelli. We aimed to evaluate patients who developed HLH secondary to Griscelli. 

Methods: Twelve patients were enrolled in the study. All patients met at least 5 of 8 diagnostic criteria of HLH 2004. 
Symptoms and laboratory parameters at the time of diagnosis of HLH and laboratory parameters during treatment 
were evaluated. HLH 2004 protocol was used in the treatment. 

Results: The first presentation finding in 10 patients was HLH. One patient presented with CNS involvement and 1 
patient with immunodeficiency findings. Genetic mutation was RAB27A in 10 patients. Mean age at diagnosis was 7 
months. All patients received intravenous immunoglobulin and corticosteroid therapy. A statistically significant 
decrease was detected in ferritin, fibrinogen and CRP levels after treatment compared to before treatment (Table1). 
Three patients died during follow-up. Family related allogeneic bone marrow transplantation (BMT) was performed in 3 
patients and unrelated BMT was performed in 1 patient. Remission was observed in 3 of the 4 transplanted patients. 
Unrelated transplantation was performed for the second time in 1 patient due to the lack of engraftment and remission 
was observed after the second transplantation (Table2).  

 

 



Conclusions: HLH may be the one of the first manifestations of patients with Griscelli. Ferritin, fibrinogen and CRP 
can be used as a marker in the evaluation of response to treatment. BMT is an important treatment option for patients 
to survive and to prevent relapse. 
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Background and Aims: MALT1 deficiency is a combined immune deficiency characterized by recurrent infections, 
eczema, chronic diarrhea, and failure to thrive. Clinical and immunological characterizations of the disease have not 
been previously reported in large cohorts. We sought to determine the clinical, immunological, genetic features, and 
the natural history of MALT-1 deficiency. 

Methods: The clinical, laboratory findings and treatment outcomes were evaluated in nine new MALT1-deficient 
patients. Peripheral lymphocyte subset analyses, cytokine secretion, and proliferation assays were performed. We also 
analyzed ten previously reported patients together with new patients to comprehensively evaluate genotype/phenotype 
correlation. 

Results: The main clinical findings of the disease were recurrent infections (100%), skin involvement (100%), failure to 
thrive (100%), oral lesions (67%), chronic diarrhea (56%), and autoimmunity (44%). Five of our patients (56%) and 
seven (78%) of previously reported patients suffered from mild intermittent or severe diarrhea, causing growth 
retardation, FTT, malabsorption, mimicking IPEX. Eosinophilia and high IgE were observed in six (67%) and two (22%) 
patients, respectively. The majority of patients had normal T and NK cells, while eight (89%) exhibited reduced B cells. 
Most of the MALT-1 deficient patients had low CD4+CD25+FOXP3+ Treg cells. Anti-CD3/CD28 and or 
Phytohemagglutinin (PHA)-stimulated T cells showed blunted expansion and reduced cytokine responses (IL-2, IL-4, 
IFN- 

Conclusions: Human MALT1 deficiency causes a CID and/or IPEX-like disorder characterized by defective NF-κB 
signaling with lacking paracaspase activity. The defective Treg and TH17 development and accompanied by impaired 
T- and B-cell responses determine the clinical phenotype of the patients. Our study extends the clinical spectrum of 
MALT1-deficient cases. 

Disclosure: This work was supported by grants from the Scientific and Technological Research Council of Turkey 
(318S202). 
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Background and Aims: Immune thrombocytopenia is a diagnosis of exclusion which can lead to misdiagnosis. Our 
aim is to evalueted the misdiagnosis in a cohort of 222 patients with initial diagnosis of immune thrombocytopenia 
(ITP). 

Methods: A retrospective observational study was conducted in a paediatric hospital in Italy between 2002 and 2022, 
which included children from 3 days to 20 years old diagnosed with ITP. Data were recorded from clinical charts: 
gender, race, age at diagnosis, laboratory data, bleeding score, vaccination, recent infection, coexisting condition, 
associated characteristics, outcome and treatment. 

Results: A total of 222 children with an initial diagnosis of primary ITP were collected. At the time of the analysis 16 
patients (7.2%) had an unequivocal diagnosis of secondary ITP or non-IT. Six patients (37.5%) received a diagnosis of 
Inborn errors of immunity (ALPS, ALPS-like, Artemis deficiency, CVID, Kabuki syndrome, BCL11B deficiency), 5 
patients (31.5%) were congenital thrombocytopenia (2 MYH9-Related Thrombocytopenia, 1 Thrombocytopenia Absent 
Radius Syndrome, 1 Sitosterolemia, 1 Wilson’s disease) 3 patients (18.5%) were autoimmunity diseases (LES, 2 
Celiac Disease) and 2 patients (12.5%) were severe aplastic anemia. Fourteen patients developed chronic ITP 
(87.5%). Fourteen patients received first line treatment (IgEV, steroids) and two patients (Artemis deficiency, Kabuki 
syndrome) received second and third line treatment (rituximab, mycophenolate, azathioprine and eltrombopag) 

 

Conclusions: Secondary ITP and non-IT are rare, difficult to recognize in children with suspected or newly diagnosed 
ITP. Some manifestations of the underlying disease may emerge only during the follow-up period. Well-defined and 
validated diagnostic workflow would be needed for timely diagnosis and right management. 
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Background and Aims: Common variable immunodeficiency is mainly characterized by hypogammaglobulinemia, 
immunization failure, and infection susceptibility, although other important clinical manifestations may coexist. 

Methods: Three patients manifesting different degrees of lymphoproliferation, hypogammaglobulinemia and 
autoimmunity – from very mild (P03), mild-to-moderate (P01), to severe (P02) – were identified through WES/PID-
panel as carriers of the pathological p.C104R variant of TNFRSF13B (CD267). To clarify the pathophysiological 
mechanisms behind these manifestations, 12 out of 92 apoptosis-associated genes whose expression was previously 
quantified in patients were selected for statistical analyses, including IL10 and IL10RA. Additionally, viability and 
CD267 expression in CD19+ and CD19+CD27+ cells were assessed by flow cytometry. 

Results: revealed a dysregulation in the apoptosis signaling pathways, inversely correlated with the degree of clinical 
manifestations. BCL2L1 (P<0.0001, for P01), BCL2L14 (P<0.0001, for P01; P=0.0524, for P03), FASLG (P=0.0354, for 
P03), IL10RA (P=0.0078, for P02), and TP53 (P=0.0190, for P01) were found to be significantly modified in patients 
compared to controls. For P02, the only patient to use sirolimus, the expression of 24 genes (27.59%) was altered after 
its intake. Except for P02, patients’ CD19+CD27+ cells were not diminished, but their CD267 expression, as well as the 
apoptotic rate, was accompanied by an increased number of viable cells. 

Conclusions: The ability of the organism to modulate the expression of apoptosis-associated genes might represent 
an important mechanism to counterbalance the deleterious consequences caused by the TNFRSF13B defect. Our 
findings indicate potential biomarkers and targets for a tailored therapy for these patients who, despite having the same 
disease, might be considered as unique entities. 
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Background and Aims: Age associated B cells (ABCs) are a subset of B cells associated with dysfunctional immune 
responses. People with inborn errors of immunity (IEI) can have elevated levels of ABCs in addition to the genetic 
mutations impacting their adaptive immune responses. Those with IEI are at risk of persistent SARS-CoV-2 infection 
and onward transmission of viral mutants. Therefore, the response of those with IEI to vaccination against SARS-CoV-
2 is of interest to public and individual health. 

Methods: The response to BNT162b2 vaccination of 10 healthy controls, 10 individuals with IEI, and 20 people on 
immune checkpoint blockade (ICB) therapy was longitudinally assessed. We used live virus neutralisation, a Luminex 
bead immunoassay, and flow cytometry with a specific tetramer, to assess adaptive responses. Flow cytometry and 
single cell sequencing were used to assess the phenotype of B cells from the peripheral blood at multiple timepoints 
before and after vaccination. 

Results: Response to vaccination was heterogenous across participants with IEI. Pre-vaccination levels of ABCs 
negatively correlated with neutralisation and specific B cell response. Moreover, the ABCs of people with IEI were 
phenotypically similar to those in healthy controls, people on ICB therapy, and an external lupus cohort. 

Conclusions: Levels of ABCs in the peripheral blood predict the ability of an individual to respond to an immune 
challenge. High levels of ABCs may contribute to the poor response to vaccination in some individuals with IEI. This is 
likely to be in mechanistically the same way as in other non IEI individuals with high levels of ABCs. 
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Background and Aims: T cell receptor (TCR) signaling is mandatory for T cell development, activation and function. 
The lymphocyte-specific protein tyrosine kinase (LCK) is crucial for initiation and propagation of proximal TCR 
signaling. We studied two siblings with profound but asymptomatic CD8 lymphopenia carrying a heterozygous inframe 
deletion removing the F498 in LCK (LCK F498del). 

Methods: We evaluated the genetic and functional impact of the LCK F498del allele on primary T cells and Jcam1.6 
cell line (LCK-deficient Jurkat cells). 

Results: Parents were healthy and wild-type leading to the hypothesis of a germinal mosaicism. The deletion is 
located in the C-terminal tail which is important for the closed inactive conformation. Both patients had low TCR 
excision circles at birth with severe T CD8 lymphopenia and nearly absent MAIT cells. A moderate T CD4 lymphopenia 
and a progressive decrease of naïve T cells was evidenced in the elder brother. Interestingly, CD4 and CD8 co-
receptors expression were decreased, a feature also present in the only patient reported with a complete LCK 
deficiency. Evaluation of proliferation shows no clear defect. However, we observed a decreased reactivation induced 
cell death, increased phosphorylation signals and an abnormal Ca2+ mobilization upon weak TCR engagement. 
Increased Ca2+ mobilization was confirmed in Jcam1.6 cells transfected with LCK F498del. 

Conclusions: Therefore, these data suggest that the LCK F498del behaves as a gain-of-function variant in two 
apparently healthy children. This variant seems to lower the threshold for activation. The central or peripheral origin of 
the CD8 lymphopenia remains to be determined, as well as the gain-of-function mechanism. 
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Background and Aims: Ataxia Telangiectasia (AT) is a rare inherited disorder characterized by cerebellar ataxia, 
telangiectasia, immunodeficiency, and cancer susceptibility, caused by mutations in the ataxia telangiectasia mutated 
(ATM) gene. The immunodeficiency comprises predominantly immunoglobulin (Ig)-deficiency, mainly IgA and IgG2, 
with a variable spectrum of severe early-onset disease, classical AT, to mild adult-onset disease, variant AT. The exact 
mechanisms of the Ig-deficiency remain unelucidated. 

Methods: We analyzed long-term Ig-levels, immunophenotyping, and survival time in our cohort (n=45/86). Somatic 
hypermutation (SHM) and class-switch junctions in B-cells were analyzed by next-generation sequencing. 
Furthermore, an in vitro class-switching induction assay was performed followed by RNAseq, to assess the effect of 
ATM-inhibition. 

Results: The Ig-levels showed predominantly decreased IgG2 and IgA. Moreover, flowcytometric analysis 
demonstrated reduced naïve B- and T-lymphocytes and a deficiency of class-switched IgG2 and IgA memory B-cells. 
Only the hyper-IgM AT phenotype significantly worsened survival time, while IgA or IgG2-deficiencies did not. SHM 
frequencies were lowered in IgA and IgG2-deficient patients, indicating a hampered germinal center reaction. In 
addition, the microhomology of switch junctions was elongated, suggesting alternative end-joining during class-switch 
DNA-repair. The in vitro class-switching of naïve B-cells was negatively affected by ATM-inhibition. RNA-seq analysis 
showed that the ATM-inhibitor influenced expression levels of germinal center reaction genes. 

Conclusions: Ig-deficiency in AT is caused by disturbed development of class-switched memory B-cells. Our data 
suggests that ATM-deficiency affects both the germinal center reaction and the choice of DNA-repair pathway in class-
switch recombination. These findings greatly contribute to the understanding of the mechanism behind the Ig-
deficiency in AT. 
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Background and Aims: Rituximab (RTX) is used after hematopoietic stem cell transplantation (HSCT) for (pre-
emptive) treatment of EBV-associated post-transplantation lymphoproliferative disease or autoimmune phenomena 
such as autoimmune hemolytic anemia (AIHA). Persistent hypogammaglobulinemia has been observed in several 
patients despite normalization of B-cell levels. We aimed to study whether this is a B-cell intrinsic problem. 

Methods: The LUMC-WAKZ has a database and biobank with samples of all HSCT-treated patients. Four patients 
with hypogammaglobulinemia a year after receiving their last dose of RTX were selected. They all received RTX to 
treat EBV infection or AIHA. All patients showed normal B-cell counts, but absent to low IgG positive memory B-cells. 
Three had absent IgA positive memory B-cells. All patients had full donor chimerism and no graft-versus-host disease. 
Naïve B-cells were sorted from mononuclear cells of patients and healthy controls and cultured and stimulated with 
CD40L, IL21, IL10 and anti-IgM to induce class switch recombination and immunoglobulin production. Switched 
memory B-cells were measured by flow cytometry and immunoglobulin levels by ELISA. Flow cytometry was used to 
analyze T cell subsets. 

Results: Upon in vitro stimulation of naïve B-cells of patients and healthy controls, differentiation into switched memory 
B-cells was successfully induced. Secreted IgA and IgG was detected. Peripheral follicular T helper cell counts were 
within the normal range and comparable to age matched controls. 

Conclusions: For these four post-HSCT patients, persistent hypogammaglobulinemia after RTX cannot be attributed 
to an intrinsic B-cell problem nor can it be explained by a reduced peripheral follicular T helper cell count. 
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Background and Aims: Wiskott-Aldrich syndrome (WAS) is a rare X-linked primary immunodeficiency caused by 
mutations in the WAS gene, with increased risk of autoimmunity (AI) and lymphomas. Gene therapy (GT) represents a 
potential alternative to allogeneic hematopoietic stem cell transplantation (HSCT). We hypothesize that AI in WAS is 
determined by alterations in the quantity/quality of germinal centre (GC) responses, controlled by CD4+ T cells known 
as follicular helper (Tfh) and follicular regulatory T (Tfr) cells. We evaluated Tfh and Tfr cell number, phenotype, ratio 
and functions in patients before and after GT, and CXCL13 plasma levels. 

Methods: Tfh and Tfr number, phenotype, and functional properties and CXCL13 plasma levels were determined, by 
flow cytometry and ELISA, in 12 WAS pre-GT and 23 WAS post-GT patients. 

Results: The data show lower levels of Tfh cells (CD4+CXCR5+), their subpopulations and Tfr cells 
(CXCR5+FOXP3+) in WAS patients compared to healthy donors (HD). The levels of these cells, especially the Tfr 
population, return to normal values after year 5 from GT. Patients with a low Zhu score showed fewer alterations in Tfh 
cells. Surface receptors PD-1 and ICOS showed a significant decrease after GT resulting in normal values. 
Interestingly, WAS patients showed elevated levels of plasma CXCL13 compared to HD, decreasing after 5 years from 
GT. 

Conclusions: GT could restore some of the defects observed in the Tfh and Tfr cells, including values of PD-1 and 
ICOS, and decrease CXCL13 plasma levels of WAS patients, contributing to the recovery of the humoral responses. 

Disclosure: M.P. Cicalese is one of the Investigators of WAS Gene Therapy Clinical Trials sponsored by Orchard 
Therapeutics. 

Keywords: Germinal centre, Wiskott-Aldrich Syndrome, Autoimmunity, T follicular helper cells, T follicular regulatory 
cells, gene therapy
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OVERACTIVE WASP IN X-LINKED NEUTROPENIA LEADS TO ABERRANT B CELL DIVISION WITH 
DECREASED IG SWITCHING AND ACCELERATED PLASMA CELL GENERATION 

POSTER DISCUSSION 04: T CELL & B CELL BIOLOGY 

Minghui He, Lisa Westerberg 
Karolinka Institutet, Microbiology, Tumor And Cell Biology, Solna, Sweden 

Background and Aims: B cell affinity maturation takes place in germinal center (GC) and is an important feature of all 
vaccination approaches to obtain production of high affinity antibodies. The GC response depends on B cell migration, 
cell-to-cell interaction and gene editing that are coordinated by actin dynamics. Mutations that lead to loss-of-function 
of actin regulator WASp in B cells result in reduced marginal zone B cells and spontaneous germinal center formation 
associated with breakdown of self-tolerance. Activating mutations in WASp has been recently found to cause X-linked 
neutropenia (XLN), however, the role of B cells in XLN pathogenesis remains poorly defined. 

Methods: We examined B cells from six XLN patients of which two have de novo R286W and S271F mutations in 
WASp, and analyzed XLN mouse models that carry the corresponding patient mutations WASp L272P or WASp I296T. 

Results: XLN patients had normal naïve B cells and plasmablasts, but reduced IgA+ B cells and memory B cells, and 
poor B cell proliferation. Upon immunization, XLN mice had a 2-fold reduction in germinal center B cells in spleen, 
however, increased generation of plasmablasts and plasma cells. In vitro, XLN B cells showed reduced Ig class 
switching and aberrant cell division, but had increased production of Ig switched plasma cells. 

Conclusions: These results show that overactive WASp predisposes for pre-mature differentiation into plasma cells at 
the expense of cell proliferation and Ig class switching. 

Disclosure: No. 
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Background and Aims: Elevated double-negative T cells (DNT) and serum biomarkers have high diagnostic value for 
identifying FAS mutant patients with autoimmune lymphoproliferative syndrome (ALPS). However, in some patients 
with clinical features and biomarkers consistent with ALPS, germline or somatic FAS mutations cannot be found upon 
standard Sanger sequencing (ALPS-U). We hypothesized that complex genetic alterations in the FAS gene escaping 
standard sequencing could explain these cases. 

Methods: Our analyses were guided by FAS expression analysis on CD57+ DNT and complemented by FAS cDNA 
analysis and FAS whole gene sequencing. 

Results: Absent FAS expression can predict somatic loss-of-heterozygosity (sLOH), which was observed in 31/35 
ALPS-FAS patients with extracellular or transmembrane mutations but only in 7/31 patients with intracellular mutations. 
Sixteen of 100 patients with elevated DNT and biomarkers did not show FAS mutations upon standard sequencing 
including DNA from sorted DNT. Ten of these patients lacked FAS expression on CD57+ DNT compatible with 
heterozygous “loss of expression” FAS mutations plus acquired somatic second hit in the FAS gene, enriched in DNT. 
Indeed, 6/9 analysed patients carried deep intronic mutations or large deletions in the FAS gene combined with sLOH 
detectable in DNT. Three patients had reduced FAS expression, two of which harbored mutations in the FAS promoter, 
reducing promoter-driven expression in reporter assays. Two patients with normal FAS expression on DNT carried 
FADD mutations. 

Conclusions: A combination of serum biomarkers and DNT phenotyping is superior to conventional FAS sequencing 
in diagnosing ALPS-FAS. Most well defined ALPS-U patients carry FAS pathway mutations but require extended 
genetic analysis. 

Disclosure: No. 
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Background and Aims: Unlike other immune cells derived from hematopoietic stem cells (HSC), T-cells require 
maturation in the thymus. For SCID cases with isolated T-cell deficiency (T-B+NK+), it is critical to determine whether 
there is an intrinsic defect in hematopoietic or in thymic stromal cells to facilitate appropriate treatment with either HSC-
transplantation (HSCT) or thymus-transplantation (TT). In-vitro T-cell differentiation assays have been proposed to 
assist clinical decision making for genetically undefined cases1,2. We report the use of such assays in 5 patients with 
undefined T-B+NK+ SCID who were referred for consideration for TT. 

Methods: No 22q11.2 microdeletions nor mutations in any of the known SCID genes found in CGH arrays and clinical 
exomes. Therapeutic decision was based on T-cell differentiation results, clinical history +/- trio whole-genome-
sequencing (WGS). 

Results: All patients showed intrinsic potential for differentiation into mature T-cells on In-vitro T-cell differentiation 
assays. 3/5 patients had syndromic features (2 with DiGeorge Syndrome features) of which one had failure of naïve T-
cell development post-HSCT. Three patients underwent TT, 2 have ongoing thymopoiesis, one died due to CMV 
infection prior to achieving thymopoiesis. 2/5 patients did not have syndromic features, one of these, who is post-
HSCT, is still under consideration for TT whilst in the second, WGS identified a novel T-cell signalling defect and she 
has early immune reconstitution after HSCT. 

Conclusions: Ex vivo T-cell differentiation assays can assist with therapeutic decision making in undefined T-B+NK+ 
SCID, but critically alongside clinical features and genetic analysis. Ref: 1.Bosticardo et al 2020; 2.Bifsha et al 2020; 
3.Six et al 2011 

Disclosure: No. 

Keywords: thymus transplant, HSCT, SCID, T cell maturation, syndromic, thymopoiesis



PP025 

GENE REGULATORY MODULES DEFINING HUMAN THYMIC REGULATORY T CELLS HELP DECIPHERING 
THE CONTRIBUTION of MULTIPLE VARIANTS TO PIDS 
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Background and Aims: Whilst most PIDs studies focus on the discovery and characterisation of new monogenic 
variants, the complexity and diversity of PIDs remains poorly understood. Nonetheless, recent multi-omics data 
revealed the contribution of single-nucleotide variants in the non-coding genome to PID variety and severity. CD4 T 
cells are the organisers of immune responses, with the large majority of immune-mediated diseases being associated 
with their disruption. CD4 T cells are committed in the thymus to at least two lineages, conventional and regulatory 
(Treg). We focus primarily on thymic Tregs to understand PID aetiology given their intrinsic ability to control of self-
reactivity and inflammation. 

Methods: Here we generated bulk RNA-seq transcriptomes and chromatin accessibility data (ATAC-seq) of both CD4 
lineages from human thymuses. We quantified genome-wide transcription factor binding to respective differentially 
expressed genes and used this to determine the Gene Regulatory Modules (GRMs) controlling Treg identity. 

Results: The transcriptional networks of direct interaction so defined allowed us to identify 2 clusters of transcription 
factors, the AP-1 complex and the KLF family, targeting 3 clusters of genes up-regulated in Tregs. The potential 
breadth of this strategy is illustrated by the identification of PID-associated targets in each of the GRMs, namely: 1) 
RELB, IL10RA, LYST, MAP3K14, TNFAIP3, TTC7A, G6PC3, NFKBIA; 2) TFRC, REL, NFKB2; and 3) CTLA4, STX11, 
which are targeted by AP-1, including BACH2, also a PID-related. 

Conclusions: We suggest that the Treg GRMs are a useful tool to infer the clinical relevance of multiple variants in 
PIDs and to establish precise patient stratification and targeted therapies. 

Disclosure: No. 
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SP110 EXPRESSION ANALYSIS FACILITATES THE DETECTION of HUMAN PATIENTS WITH TYPE I 
INTERFERON SIGNATURES 
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Background and Aims: The Speckled Protein 110 (SP110) encodes a PML nuclear body protein with yet to be 
determined cellular functions. Genetically determined loss of SP110 expression causes a highly lethal combined 
immunodeficiency and liver failure (veno-occlusive disease with immunodeficiency, VODI). 

Methods: SP110 mRNA expression was analyzed in peripheral blood of 57 healthy controls or 80 patients with 
immune-dysregulation by real-time PCR together with known interferon-stimulated genes (MX1, IFIT1, ISG15, 
SIGLEC1, RSAD2, IFI44). Patients with defined interferonopathy due to SAMHD1 mutation served as positive controls. 
SP110 protein expression with and without interferon alpha stimulation was measured in SP110 competent vs. 
deficient Jurkat T cells and PBMC derived T cells. 

Results: SP110 expression increased on mRNA and protein level following interferon alpha stimulation identifying it as 
an interferon stimulated gene (ISG). SP110 mRNA expression was significantly elevated in patients with immune 
dysregulation compared to healthy controls. When compared to established ISG’s SP110 outcompeted MX1, IFIT1 and 
IFI44 in its ability to identify type I interferon signatures in patients with immune-dysregulation. 

Conclusions: Our work establishes SP110 as an easy to measure biomarker of type I interferon signatures in vivo and 
suggests to implement it in future interferon signature panel analysis. 
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Background and Aims: We aimed to obtain a molecular diagnosis for a patient with combined immunodeficiency 
presenting as severe diarrhoea, marked failure to thrive, CMV viraemia, colitis, rash, reduced T-cell proliferation and 
profoundly reduced naïve T cells. 

Methods: After whole exome and whole genome sequencing failed to reveal a deleterious variant in a known or novel 
primary immunodeficiency gene, we employed the prediction programme SpliceAI to screen for variants with potential 
splicing defects. 

Results: The homozygous variant c.1818G>A, p.V606= in DOCK2, which we initially dismissed due to its synonymous 
nature, caught our interest as it had a SpliceAI score of 0.86 for a splice donor gain, a MutationTaster prediction of 
being disease-causing and a CADD score >10. We reasoned that DOCK2 deficiency caused by aberrant splicing 
would be a good explanation for our patient’s phenotype. We performed cDNA sequencing with RNA extracted from 
patient’s dermal fibroblasts, and found the last 28 bp of exon 18, including the mutated nucleotide, to be missing, 
resulting in a frameshift and premature stop codon (p.V606Wfs*6). Western Blotting with patient’s peripheral blood 
mononuclear cell lysate showed absence of protein expression, confirming a diagnosis of DOCK2 deficiency. 

Conclusions: SpliceAI correctly predicted the presence of a cryptic exonic splice donor site due to the c.1818G>A 
change in DOCK2. Instead of being silent, this variant causes aberrant splicing leading to absent protein expression. 
c.1818G>A is thus a novel pathogenic mutation causing DOCK2 deficiency. Our experience emphasises the 
importance of considering the potential pathogenicity of rare synonymous variants in genes linked to monogenic 
disease. 
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Background and Aims: Germline, monoallelic, gain-of-function (GOF) mutations in STAT1 cause an ultra-rare form of 
primary immunodeficiency through overactivation of the Janus-associated kinase STAT1 signalling pathway. The 
extremely variable clinical phenotype remains unexplained but may result from the effects of individual mutations. A 
detailed clinical analysis of patients with STAT1 GOF mutations was previously reported in 20161, but many 
publications since have described the clinical information of one or a small number of patients. 

Methods: We conducted a systematic review of all publications describing clinical information regarding STAT1 GOF 
patients since Toubiana et al reported their findings. This data was collated with the original cohort and clinical data 
from our cohort of unreported patients in London, resulting in a database totaling 429 patients. 

Results: We identified that patients harbouring a T385M mutation, the fourth most common STAT1 GOF mutation, 
have a 4.29x greater risk of mycobacterial infections, a 2.8x greater risk of bronchiectasis and a 2.2x greater risk of 
mortality in comparison to 390 patients with other GOF mutations in STAT1. Furthermore, we show that mutations 
located directly at the interface of a STAT1 dimer are more severe than those not, regardless of which domain they 
reside in. In contrast, patients with the second most common STAT1 GOF mutation, R274Q, are less likely to 
experience viral infections, thyroid dysfunction, bronchiectasis, and death in comparison to all other patients with 
STAT1 GOF mutations. 

Conclusions: We provide an updated analysis of the clinical outcome of patients with STAT1 GOF mutations which 
can inform patient counselling and management decisions. 
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Background and Aims: Type I interferonopathies are a group of monogenic disorders associated with excessive type 
I interferon (IFN-I) activity. A common feature is the development of neurological disease, manifest as intracranial 
calcification, developmental regression, motor signs and seizures. However, the cellular and molecular mechanisms 
underpinning these phenotypes are ill defined, in part due to a lack of suitable animal models that recapitulate 
neurological disease. We have recently described a severe, ultimately fatal human type I interferonopathy associated 
with a homozygous missense mutation in STAT2. Here we sought to investigate its neuropathogenesis by generating a 
new mouse model of STAT2 'gain-of-function'. 

Methods: We created C57BL/6 embryos bearing a missense mutation of the murine Stat2 R147 residue using 
CRISPR/Cas9 gene editing and characterised disease phenotypes using high resolution episcopic microscopy, 
immunophenotyping, behavioural testing and histopathological and molecular analyses, including RNA-seq. 

Results: On a C57BL/6 background R147W in homozygosity was associated with embryonic lethality that was 
rescued by Ifnar1-/- intercross. C57BL/6.Sv129 homozygotes developed early onset neurological disease 
characterised by reduced locomotion, gait instability and seizures and accompanied by molecular evidence of 
unrestrained IFN-I activity. Key neuropathological features included microgliosis alongside vascular abnormalities and 
reduced expression of the neuronal marker NeuN. 

Conclusions: Here we report a unique mouse model of STAT2-associated type I interferonopathy that recapitulates 
key aspects of the human neurological disease phenotype, highlighting the brain’s vulnerability to excessive IFN-I 
activity and delivering a tractable model suitable for interrogating pathomechanism and testing new therapies. 
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Background and Aims: IKKα plays a central role in the activation process of the non-canonical NF-κB pathway. We 
studied a patient with hypogammaglobulinemia, recurrent lung infections, alopecia totalis, ankyloblepharon, 
dysmorphia, coeliac disease, central hypogonadism who died from a diffuse large B-cell lymphoma. A predicted 
deleterious, de novo and private missense variant (p.H142R) of CHUK (encoding IKKα), affecting the catalytic domain, 
was found by whole-exome sequencing analysis. This study aims at deciphering the impact of this mutation and its role 
in the clinical phenotype of the patient. 

Methods: To study the impact of the mutation on the production, stability and function of the protein we transiently 
transfected HEK293T with plasmids encoding IKKα. Canonical and non-canonical NF-κB activation was also assessed 
in patient’s cells by western blot, RTqPCR and EMSA. 

Results: The mutation led to the production of a partially degraded, hypomorphic IKKα protein. Non-canonical NF-κΒ 
activation was severely impaired, as assessed by the cleavage of p100 to p52, RELB binding to DNA by EMSA, and 
fold-increase of VCAM1 mRNA, upon LTα1β2 stimulation. In contrast, phosphorylation of p65 and degradation of IkBα 
were unaffected. Ectopic expression of the variant confirmed that it was unable to induce P100 phosphorylation. 

Conclusions: This study described the first patient with a deleterious heterozygous CHUK mutation leading to a 
profound defect in the non-canonical NF-κB pathway, probably accounting for the B-cell defect, without any impact on 
the canonical NF-κΒ pathway. It remains to be determined if this variant act in a dominant negative manner and how it 
can lead to lymphoma and autoimmunity. 
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Background and Aims: Most of the known heterozygous pathogenic NFKB1 variants comprise deleterious defects 
(severe truncations, internal deletions, and frameshifts) and these collectively represent the most frequent 
monogenetic cause of CVID. NFKB1 encodes the transcription factor precursor p105 which undergoes proteasomal 
processing to generate the mature p50. While p105/p50 haploinsufficiency due to protein loss is a well-known disease 
mechanism, the pathogenic significance of numerous NFKB1 missense variants still remains uncertain. 

Methods: We functionally characterized 47 distinct missense variants residing within the N-terminal half of p105, thus 
affecting both, the p105 precursor and the mature p50. Following transient overexpression of EGFP-fused mutant p105 
and p50 in HEK293T cells, we used fluorescence microscopy, Western blotting, EMSA, and reporter assays to analyze 
their effects on subcellular localization, protein stability and precursor processing, DNA binding, and on RelA-
dependent target promoter activation, respectively. 

Results: We found nine missense variants to cause detrimental defects with protein loss, while two variants left protein 
stability unaffected but caused loss of DNA-binding activity. Seven single amino acid substitutions gained variable 
effects and four variants showed only minor functional impairments. For 25 of the 47 variants, the results were 
undistinguishable from the wildtype controls, hence their pathogenic impact remained elusive. 



Conclusions: Pathogenic missense variants affecting the Rel-homology domain may cause protein-decaying defects, 
resembling p105/p50 haploinsufficiency, or cause DNA-binding deficiency. However, we still consider variants with a 
population frequency of less than 0.01% and with minor abnormalities or with neutral tests as potentially pathogenic, 
until suitable methods become available to prove them being benign. 
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Background and Aims: In recent years, type I IFN (IFN-I) signaling deficiencies have been linked to severe viral 
disease, including herpes encephalitis and dissemination of live attenuated virus vaccines (LAV). 

Methods: We investigated five children of Inuit and related Arctic ancestries in Greenland, Canada, and Alaska, 
presenting with severe viral illness: meningoencephalitis following measles-mumps-rubella (MMR) vaccination as well 
as severe COVID-19 and influenza. All were homozygous for a SNP in the interferon alpha/beta receptor 2 (IFNAR2 
p.Ser53Pro, rs1987287426). Using flow cytometry and fluorescence microscopy, we investigated the intracellular 
localization of the variant protein. We stimulated patient cells with IFN-I and infected with pathogenic and LAV virus to 
examine IFNAR signaling. Lastly, we re-introduced the wild type IFNAR2 gene into patient cells, using lentiviral 
transduction. 

Results: Although absent from reference databases, the IFNAR2 p.Ser53Pro variant was present in unpublished 
genome datasets of Greenlandic and Canadian Inuits at 2.4-3.4%. Patient leukocytes did not express the variant 
protein on the cell surface. Concordantly, IFN-I treatment failed to establish any antiviral response, resulting in high 
viral titers. Reconstitution of patient cells with wild type IFNAR2 restored IFN-I-dependent antiviral defense. 
Mechanistic studies revealed that the variant IFNAR2 protein was present in an aberrantly glycosylated form inside the 
cells, failing to translocate to the cell surface. 



Conclusions: We propose this novel IFNAR2 p.Ser53Pro variant to underlie severe autosomal recessive 
immunodeficiency conferring susceptibility to severe disease after LAV vaccination, influenza, and COVID-19 . This 
may have public health implications in affected Arctic populations due to its prevalence there. 
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Background and Aims: Autosomal recessive IRF7 deficiency has been previously reported in three patients with 
single critical influenza or COVID-19 pneumonia episodes. We have discovered four new patients, and extensively 
investigated the genetic, immunological, and clinical features for all seven IRF7-deficient patients from six families and 
five ancestries. 

Methods: We functionally interrogated the patient variants using HEK293T cells cotransfected with the IRF7 variants 
and a luciferase reporter under IFNB. We examined IRF7 protein expression in patient cells stimulated with interferon, 
and assessed the function of patient plasmacytoid dendritic cells (pDCs), which express high constitutive levels of 
IRF7. 

Results: Five patients were homozygous and two were compound heterozygous for IRF7 variants, with all variants 
demonstrated to be loss of function. For three patients we demonstrated complete loss of protein expression in patient 
cells. Consequently, analysis of IRF7 function through TLR7 and TLR9 antagonism of patient pDCs failed to induce 
IFN-alpha. Patients typically had one episode of pulmonary viral disease. Age at onset was surprisingly broad, from six 
months to 50 years. The penetrance of viral pneumonia was variable, involving SARS-CoV-2, influenza virus, 
respiratory syncytial virus, and adenovirus. Serological analyses indicated previous infections with many common 
viruses, highlighting the specific susceptibility of IRF7 patients to severe respiratory viral infections. In support, cellular 
analyses revealed strong antiviral immunity and expanded populations of influenza– and SARS-CoV-2–specific 
memory CD4+ and CD8+ T cells. 

Conclusions: IRF7-deficient individuals are prone to viral infections of the respiratory tract but are otherwise healthy, 
potentially due to residual IFN-beta expression and compensatory adaptive immunity. 
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Background and Aims: Very Early Onset Inflammatory Bowel Disease (VEO-IBD) is potentially associated with 
genetic disorders of the intestinal epithelial barrier or inborn errors of immunity. Dual oxidase 2 (DUOX2) is expressed 
in the gastrointestinal epithelial cells and produces hydrogen peroxide. Biallelic DUOX2 mutations have been 
described only in two patients with VEO-IBD up to date.1,2 

Methods: We describe a case of infant onset of IBD. Diagnostic work-up included histological examination of colon 
biopsy and clinical exome sequencing (CES). 

Results: A 1-month infant born at term from uneventfully pregnancy except for IUGR, presented persistent high C-
reactive protein (CRP) levels from birth. Although treated with high spectrum antibiotic therapy and negative 
microbiological investigations, high CRP persisted, and anemia also occurred. Positive occult blood and very high 
calprotectin in the stool were detected despite an attempt of milk proteins exclusion diet. Abdominal US showed 
thickened last ileal loop. Full endoscopy evaluation showed important colon stenosis with multiple pseudo-polypoid 
formations, that resulted refractory to steroid therapy, requiring a partial colic resection. Histological examination of 
biopsy samples showed morphological features of inflammatory bowel disease. Immunological investigations didn’t 
show any alteration. CES disclosed a compound heterozygous mutation in DUOX2 gene: the pathogenic c.2524C>T; 
p.Arg842Ter (from father) and the VUS c.3175C>T;p.Arg1059Cys (from mother). Currently she’s on mesalamine with 
clinical and histological remission 3 months after surgery. 

Conclusions: Our case expands the knowledge about DUOX2 deficiency, describing a patient with infantile onset IBD 
presenting with intestinal pseudo-polypoid formations. Functional studies are ongoing to confirm the impact of these 
two mutations. 1Gastroenterology.2017 Aug;153(2):609-611.e3. 2Clinical Immunology 
(2022),https://doi.org/10.1016/j.clim.2022.109015 
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NEUTROPENIA IN X-LINKED AGAMMAGLOBULINEMIA PATIENTS MAY BE A MORE COMMON PRESENTING 
FEATURE THAN PREVIOUSLY REPORTED, AND WARRANTS A HIGH INDEX of SUSPICION AND IMMUNE 
EVALUATION 
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Background and Aims: X linked agammaglobulinemia (XLA) is the most common cause of primary 
agammaglobulinemia. Other rare mutations causing a similar clinical phenotype, include mutations in the TCF3 gene. 
XLA typically presents with hypogammaglobulinemia, and recurrent bacterial infections. Neutropenia, has been 
previously described occurining in 10-26% of XLA patients. Our study was conducted to assess the prevalence and 
impact of neutropenia, and neutropenia related infections, as the initial presentation of XLA patients in our patient 
population. 

Methods: A retrospective cohort study of patients diagnosed with XLA in 2 tertiary care pediatric hospitals in Israel; 
Schneider Children's medical center and The Rappaport Children's hospital was conducted. 

Results: Out of 16 patients with XLA, 12 (75%) presented with neutropenia as part of their initial presentation. 8 had 
significant neutropenia related infections. 4 patients received GCSF. One patient succumbed to a fatal neutropenia 
related pseudomonas sepsis. After the initiation of IVIG replacement therapy, none of the patients suffered from 
recurring events of significant neutropenia. We also present a patient with TCF3 mutation presenting with 
agammaglobulinemia and severe neutropenia resolving after IVIG replacement. Previous studies have failed to explain 
the mechanism of neutropenia in XLA patients. This case may suggest neutropenia may be related to the 
agammaglobulinemic state and not to the underlying genetic disorder 

Conclusions: Our study suggests neutropenia is a more prevalent manifestation of XLA than previously considered. It 
may be severe, causing life-threatening risks for neutropenia related infections. Serum immunoglobulin levels should 
be a part of the evaluation of every child with unexplained neutropenia related infections. 
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Background and Aims: Common Variable Immunodeficiency (CVID) represents the most common human primary 
immunodeficiency. It is characterised by hypogammaglobulinemia and displays signs of immune dysregulation, such 
as lymphadenopathy, autoimmunity and inflammatory organ manifestations in over 30% of patients. Low numbers of 
class switched memory B cells and plasmablasts in peripheral blood reflect a heterogenic germinal center (GC) 
dysfunction, providing the opportunity to dissect essential steps during memory and effector differentiation. 

Methods: We combine deep phenotyping by multi-parameter cytometry, transcriptome analysis and microscopy on 
secondary lymphoid organs in order to identify underlying dysregulated expression profiles, molecular pathways and 
cellular interactions in individual CVID patients. 

Results: Preliminary analysis of RNAseq data revealed T-bet-regulated gene expression in centroblast, centrocytes 
and memory B cells derived from CVID patient’s secondary lymphoid organs confirming Th1/TfH1-driven immune 
dysregulation previously identified in peripheral blood. 

Conclusions: Identification of informative altered molecular, cellular and histological findings in patients with 
immunodeficiency will shed new light on the complex GC responses in humans. 
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Background and Aims: Nuclear factor-kB (NF-kB) is the master regulator of transcription factors that regulate genes 
involved in the immune response. NF-κB signaling through its NFKB1-dependent canonical and NFKB2-dependent 
noncanonical pathways plays distinctive roles in a diverse range of immune processes, including cell survival and 
proliferation, inflammation, and the adaptive immune response. 

Methods: This research was conducted in a tertiary reference center for IEI for children and adults in Turkey, 
Hacettepe University Department of Pediatric Immunology and retrospectively evaluated the clinical, immunological 
and genetic characteristics of the patients with NFKB1 or NFKB2 mutations. 

Results: We presented eight patients (NFKB1(4), NFKB2 (4) mutations) from six unrelated families. Half of the 
patients were male. The median age at the onset of symptoms was 39 years (min-max: 2 months-51 years). The 
median duration of follow-up was 6 years (min-max: 1month-15 years). Two of the patients were asymptomatic at the 
time they were included in the study. Detailed clinical characteristics and treatments are shown in Table 1 and Figure 
1. 

 



 

 

Conclusions: NFKB1 and NFKB2 haploinsufficiencies are one of the most common genetic causes in patients with 
CVID phenotype. Recurrent upper and lower respiratory tract infections, autoimmune diseases, lymphoproliferation are 
the most common clinical findings. More severe clinical findings with viral and opportunistic microorganisms, similar to 
combined immunodeficiencies has been defined in the literature. In addition to IVIG and immunomodulatory treatment, 
HSCT may be planned in case there is unresponsive to treatment and severe autoimmune and inflammatory 
complications. 
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Background and Aims: Children receiving HSCT for Inborn Errors of Immunity (IEI) frequently experience long-term 
immunological complications like hypogammaglobulinemia, impaired vaccination response or autoimmune disease 
(AID), which may reflect impaired B-cell immunity. A recent study demonstrated AID to occur in 11% of HSCT-treated 
patients at 8 years post-transplantation. The aim of this study was to extend our understanding on the development of 
AID post-HSCT. 

Methods: Four patients with autoimmune thyroiditis (AIT) and two with autoimmune hepatitis (AIH) after HSCT were 
selected together with 10 matched HSCT and healthy controls. To investigate the scope of autoreactivity, serum at AID 
onset was analyzed with an autoantigen array harboring 124 autoantigens. For characterization of the BCR repertoire 
at AID onset, IG transcripts were analyzed with a primer-based and UMI-based NGS strategy. 

Results: The autoantigen profile of the AIT patients was mostly restricted to thyroglobulin, whereas the profile of the 
AIH patients was polyreactive. BCR repertoire analysis did not show statistically significant differences in diversity in 
IGG transcripts based on the Shannon Entropy and Gini-Simpson index. However, several skewed VJ combinations, 
comprising up to 50% of the repertoire of one post-HSCT AIT patient, were identified and appeared to be unique to the 
post-HSCT autoimmune repertoire. We observed a strong skewing towards certain CDR3 lengths, indicative of 
antigen-driven clonal dominance within the BCR repertoire. 

Conclusions: In patients with AID post-HSCT we find distinctive autoantigen profiles and preferential VJ usage within 
a diverse overall BCR repertoire, reflecting a possible lack of proper selection against B-cell autoreactivity. 
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Background and Aims: In only 10% of Common Variable Immunodeficiency (CVID) patients a monogenetic disorder 
is identified and directly associated with the disease. However, in approximately 30% there is a positive family history. 
We aim to get more insight in the genetic cause of CVID by evaluating the blood lymphocyte compartment and 
mucosal immune state of the CVID index in relation to these of their family members. 

Methods: Index patients with their family members of families with a negative (n=5), or a positive (n=4) family history 
for CVID were included. In peripheral blood B-cell, plasma and T-cell compartment of all participants (n=58) were 
analyzed using high-dimensional flowcytometry. Serum antibody levels are currently evaluated and correlated to the 
mucosal levels in nasal lining fluid and saliva. 

Results: All CVID patients showed aberrant patterns in the B-cell, plasma cell and T-cell compartment. Surprisingly, 
family members of both the negative family anamnesis and positive family anamnesis families show substantial 
aberrancies mainly in the memory B-cell and plasma cell compartment. In addition, decreased IgA+ memory B-cells 
and plasma cells are widely distributed among both family categories. 

Conclusions: High-dimensional flowcytometry is able to detect genealogical patterns independently of positive or 
negative family anamnesis suggesting a multifactorial and/or multigenetic defect underlying the physiopathology of 
CVID. IgA pathology seems to be an underestimated part. This highlights the additional value of high-dimensional 
flowcytometry in clinical practice and the need for more in dept analysis of mucosal immunity in order to optimize 
treatment strategies. It provides a perfect basis for further analysis to possible gene defects in CVID. 
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Background and Aims: X-Linked agammaglobulinemia (XLA) is an antibody deficiency disorder. In this study we 
report the T cell abnormalities in patients with XLA. 

Methods: Patients with XLA and carriers of BTK gene mutation were included. Flow panel comprising of CD45, CD19, 
CD3, CD4, CD8, HLA-DR, CXCR5, CD45RA, CD45RO was prepared. T helper 17 and T regulatory cells expression 
was assessed using CD4, Foxp3 and IL-17 antibodies in patients, carriers and healthy controls. T cell proliferation 
responses through a carboxyfluorescein succinimidyl 

Results: In this study we enrolled 22 patients, 7 carrier females and 13 healthy controls. Patients with XLA had 
significantly reduced CD4+ helper T cells compared to carriers and healthy controls respectively (43.7100±17.32594 vs 
60.2714±9.82277, p value 0.028 43.7100±17.32594 vs 57.7408±5.33696, p value 0.020). An increased proportion of 
CD4+CD45RA+ naïve T cells were seen in patients with XLA (53.9800±19.54011 vs 34.3186±11.14823, p value 0.030) 
compared to carrier females. CD3+CD45RO+ memory T lymphocytes were significantly reduced in patients with XLA 
(28.2595±13.51810 vs 43.1371±11.80266, p value 0.048 vs 41.2969±13.83028, p value 0.029) compared to carrier 
females and healthy controls respectively. CXCR5+CD45RA- T follicular helper cells were significantly reduced in 
patients with XLA (4.3014±11.87242 vs 9.5243±3.04909, p value<0.01 vs 10.2291±4.18243, p value<0.01) compared 
to carriers and healthy controls respectively. Abnormal T cell proliferation was observed in 1 patient. 

Conclusions: Patients with XLA have reduced helper, memory and follicular helper T lymphocytes, increased 
proportion of naïve CD4 T cells and may have mild T cell proliferation defect. 

Disclosure: The study has been funded by Jeffrey Modell Foundation 'Specific Defect Research Grant' Scheme. 
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Background and Aims: The cytochrome p450 monooxygenase Cyp11a1 serves as the rate-limiting enzyme during 
de novo steroidogenesis by facilitating the production of pregnenolone from cholesterol. B cells are not known to 
produce steroids, however, Cyp11a1 was recently discovered to be highly expressed in a novel regulatory B cell 
subset (CD19+ IL-10+ B220- B cells) found in mouse model of Activated Phosphoinositide-3 Kinase δ (PI3Kδ) 
Syndrome (APDS), a primary immunodeficiency characterised by PI3Kδ hyperactivity. APDS patients present with 
immunodeficiency, autoimmunity and increased susceptibility to lymphoproliferation. To test whether Cyp11a1 activity 
is essential for this novel B cell subset, conditional knockout (KO) mice have been generated to assess the effect of 
Cyp11a1 loss on B cells homeostasis. 

Methods: Changes in the lymphocyte landscape have been assessed by spectral flow cytometry and Cellular Indexing 
of Transcriptomes and Epitopes by Sequencing (CITE-Seq). 

Results: Loss of Cyp11a1 reduced B220- B regulatory cell proportions in young and old mice. In some old mice, loss 
of Cyp11a1 induced splenomegaly which was accompanied by a reduction and increase in follicular and class-
switched B cell proportions, respectively. CITE-Seq revealed that the reduction of B cells was accompanied by 
changes in the regulatory B cell niche. 

Conclusions: This study emphasises a role for Cyp11a1 in B220- B cells and B cell homeostasis. Loss of Cyp11a1 
impairs de novo steroidogenesis which suggests that B220- B cells could drive some pathogenic features of APDS 
through steroid secretion. Furthermore, B cell-intrinsic steroid production may be important for maintaining B cell 
populations with age. 
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Background and Aims: Defective FAS signaling causes autoimmune lymphoproliferative syndrome (ALPS). 
Hypergammaglobulinemia is a common feature in ALPS with FAS mutations (ALPS-FAS) but paradoxically, 
conventional memory cells that can derive from FAS-expressing germinal center (GC) B cells are reduced. Resistance 
to FAS-induced apoptosis does not explain this phenotype. We hypothesized that defective non-apoptotic FAS 
signaling may contribute to impaired B cell differentiation in ALPS. 

Methods: We analyzed secondary lymphoid organs of ALPS-FAS patients by high-dimensional spectral flow cytometry 
and mass cytometry. We investigated FAS-induced signaling in activated human B cells and performed proteomic and 
transcriptional profiling of FAS-stimulated B cells. 

Results: We found low memory B cells, reduced GC B cells and an expanded extrafollicular (EF) B cell response in 
ALPS. Enhanced mTOR activity has been shown to favor EF versus GC fate decision, and we found enhanced 
PI3K/mTOR and BCR signaling in ALPS-FAS splenic B cells. Modeling initial T-dependent B cell activation with CD40L 
in vitro, we showed that in FAS competent cells transient FAS ligation specifically decreased mTOR axis activation 
without causing apoptosis. This signal modulation was absent in B cells of ALPS-FAS patients. In the early phase of 
activation, FAS stimulation promoted expression of MYC and CXCR4, which are important for GC formation. 



Conclusions: We suggest that non-apoptotic FAS signaling acts as molecular switch between EF versus GC fate 
decision via signaling modulation and transcriptional regulation. The defect of this modulatory circuit may explain the 
observed hypergammaglobulinemia and low memory B cell numbers in ALPS. 
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Background and Aims: Background: Common variable immunodeficiency (CVID) is the most common symptomatic 
primary immunodeficiency (PID) characterized clinically by recurrent episodes of infections (predominantly 
encapsulated bacteria), autoimmunity, and malignancy. Aim: To elucidate the genetic basis of CVID in the multicentre 
cohort from India. 

Methods: A predesigned Microsoft Excel sheet was circulated via email to all centers across the countries who are 
involved in the care of patients with PIDs. Data were collected from centers who agreed to take part in this multicentre 
study. Diagnosis of CVID was based on the European Society for Immunodeficiency (ESID) 2014 classification criteria. 
The genetic investigations were carried out through targeted next-generation Sequencing/Whole Exome Sequencing. 

Results: In this multicentre study, we included 126 patients diagnosed to have CVID. Genetic testing could be 
performed on 37 patients. A pathogenic variant was observed in 17/37 patients (45.94%). These included pathogenic 
variants in following genes: LRBA (n=3), IRF2BP2 (n=2), XIAP (n=2), DCLRE1C (n=1), WAS (n=1), SH2D1A (n=1), 
STXBP2 (n=1), DOCK2 (n=1), NFKB1 (n=1), STX11 (n=1), IRF8 (n=1), AICDA (n=1) and PI3KCD (n=1). In the 
monogenic cohort 6/14 cases (42.85%) had autoimmune manifestations and 5/14 (36%) had bronchiectasis. IgG, IgM, 
and IgA levels were reduced in 100%, 86% and 86%, respectively. Infections were observed in all cases. In the 
monogenic group, B-cells were reduced in 6/14 (43%), and switched memory B cells were reduced in 7/8 (87.5%) 
cases. 

Conclusions: Pathogenic variants were reported in 45.94% of patients with CVID. LRBA gene variants were the most 
common pathogenic variant. 
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Background and Aims: B-cell deficiency is a primary immunodeficiency presenting with agammaglobulinemia and 
recurrent infections from infancy. Most cases are X-linked agammaglobulinemia, 90% of which are known to have 
variants in the BTK gene. On the other hand, there are also cases in girls and cases without BTK variants, and recent 
developments in molecular biological techniques, including next-generation sequencing, have led to the discovery of 
new causative genes. 

Methods: The case is a 9-year-old girl with a history of pyogenic arthritis, B-cell deficiency, and agammaglobulinemia, 
who was treated with immunoglobulin replacement therapy. The patient underwent whole-exome-sequencing and 
molecular biological scrutiny. 

Results: WES revealed a novel compound heterozygous missense variants of parental origin in the SLC39A7 gene 
encoding ZIP7, which is responsible for zinc transport from intracellular organelles to the cytoplasm. Molecular 
biological scrutiny proved that one variant promotes proteasomal degradation of ZIP7 and the other causes abnormal 
localization of ZIP7 on the endoplasmic reticulum, demonstrating that both variants impair ZIP7 function. 

Conclusions: ZIP7 deficiency, an autosomal recessive B-cell deficiency, is a relatively new immunodeficiency 
reported in 2019, with six cases in five families (Anzilotti et al. Nat Immunol). In the report, mice with complete deletion 
of ZIP7 were embryonic lethal, while mice with the missense variant seen in the patient reproduced the B-cell defect. 
Although the detailed pathogenesis of B-cell loss due to ZIP7 deficiency remains unclear, this is an extremely 
important disease in terms of the relationship between zinc and immunity, and further elucidation of its pathogenesis is 
warranted. 
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Background and Aims: Mutations in the WAS gene, encoding for the actin regulator WASp, cause two rare primary 
immunodeficiency disorders (PIDs): Wiskott-Aldrich syndrome (WAS) and X-linked neutropenia (XLN). WAS is caused 
by a loss-of-function mutation in the WAS protein (WASp) resulting in immunodeficiency, thrombocytopenia, and 
eczema. WASp overexpression causes XLN. XLN patients show common features of immune system failure and 
accumulated cytogenetic abnormalities, leading to a tumor-prone phenotype. WASp is a regulator of the actin 
cytoskeleton, required for hematopoietic cell functions including effective migration and immune synapse formation. In 
this context, B cell affinity maturation in the germinal center (GC) relies on processes regulated by the actin 
cytoskeleton, such as migration, proliferation, and genomic rearrangement. The aim of this project is to reveal the role 
of WASp in the nucleus driving dynamic processes like DNA synthesis, DNA repair, and chromatin remodeling. 

Methods: Performing nuclear-cytosol fractionation experiments on murine XLN and WT activated B cells, as well as 
inducible germinal center system and through flow cytometry analysis 

Results: we are able to detect, through immunoblotting, the presence of WASp in the nucleus apart from its known 
presence in the cytosol. Valuable is FACS analysis to track the differentiation of naïve B cells into plasma cells. 

Conclusions: Considering the well-known association of N-WASp (a homologous protein of WASp in non-
hematopoietic cells) with RNA Pol II and of WASp with T cell factor 1 (TCF1) in T cells, further ChIP-Seq experiments 
will be important to determine the function of WASp in active processes of the nucleus of B cells. 
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Background and Aims: Classical XLA male patients suffered from hypogammaglobulinemia due to the reduced or 
absence of B cells, and frequent infections. However, atypical case presentations have been reported. Here we 
present a patient with a leaky BTK mutation in the kinase domain, without history of recurrent infections. We aimed to 
determine the pathogenicity of this variant in BTK and the functional impact in this patient. 

Methods: Clinical evaluation of the patient included a complete analysis of phenotype from peripheral blood and bone 
marrow due to B-cell lymphopenia. To further explored Btk functionality we selected intracellular readouts measurable 
by flow cytometry that reflected the strength of homeostatic signalling pathways in resting cells and after activation, Btk 
expression, phospho-Btk and downstream signalling readouts such as intracellular Ca2+ flux and IkBa degradation. 

Results: The patient presented reduced total B-cell numbers in peripheral blood together with reduced but detectable 
numbers of memory B-cells and plasma cells expressing distinct immunoglobulin subclasses. The patient presented 
normal distribution of B cell precursor’s subsets in bone marrow. Normal Btk expression and Btk phosphorylation were 
detected. The patient´s B cells presented normal IkBa degradation with CD40L, however failed to respond to BCR 
signalling and also calcium flux after stimulation with anti IgM was reduced. 

Conclusions: Atypical cases reveal the need of functional assays that could aid in determining variant´s pathogenicity 
and to anticipate or confirm an established deterioration of the functional antibody response that would require 
immunoglobulin replacement therapy. 
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Background and Aims: Selective IgM deficiency is rare. 

Methods: We present the clinical picture of a 3-year-old girl evaluated for chronic staturoponderal deficit. She’s a first 
child of non-consanguineous moroccan parents, born eutrophic at term. She was hospitalized in NICU at day 2 for a 
suspicion of maternofetal infection, with empirical treatment with ampicillin and amikacin. Bacterial workup was 
reassuring. In the first weeks of life she developped extensive eczema. At 2 year and 9 months, she was hospitalized 
for a varicella complicated by corneal infection, preseptal cellulitis and Staphylococcus aureus bacteriemia, and treated 
with oxacilline and topical ganciclovir. Others cutaneous infections were noted, with toe infection at 2 months, and two 
episodes compatible with extensive Coxsackie infection (eczema coxsackiorum and hand-mouth-foot disease at 1 and 
nearly 3-year-old). Notably, a recent SARS-CoV2 infection followed a benign course. 

Results: Recent biological work-up revealed a normal hemogram with normal lymphocytic count, slight thrombocytosis 
(504000/microL), normal total gammaglobulins (10,5% N : 9-19) and CH50, rather high IgA (1,85 g/L N :0,25-1,6), 
normal IgG (7,18g/L N : 4,6-12,4), normal IgE (16 kUA/L N : 1,5-114) and repeatedly undosable IgM (<0,21g/L N : 
0,45-2). No autoimmunity was found (thyroid, celiac disease) and vaccine serologies were normal (tetanus, mumps, 
HBV). 

Conclusions: We described a case of probable selective IgM deficiency. Polysaccharidic antipneumococcal 
vaccination and complete antimeningococcal vaccination (ACWY and B) are planned, and antibioprophylaxis will be 
discussed. Immunological follow-up is mandatory to confirm that the SIgMD stays isolated and the absence of 
autoimmune complications due to the young age of the patient. 
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Background and Aims: T-bethighCD21low B cells expand in immune dysregulation in patients with common variable 
immunodeficiency (CVID), but also in infection or autoimmunity. In autoimmune diseases these B cells have been 
associated with disease pathogenesis. The origin and role of this population is still incompletely understood. The 
transcription factor T-bet is strongly induced by IFNγ/anti-IgM stimulation and plays a dominant role in the 



transcriptional regulation of T-bethighCD21low B cells. Our aim was to determine factors involved in the differentiation of 
T-bethighCD21low B cell in vivo and in vitro. 

Methods: B cells of healthy controls and patients with inborn errors of immunity (IEI) were analysed by FACS ex vivo 
and after in vitro cultivation. 

Results: In vitro cultivation of HC naïve B cells with anti-IgM, IFNγ and IL-21 with CpG or CD40L induced the 
differentiation of a T-bethighCD21low B-cell population. High expression of additional markers corroborated the 
phenotypic resemblance to T-bethighCD21low B cells ex vivo. IEI affecting IFNγR and canonical NF-κB signaling 
disturbed the differentiation of T-bethighCD21low-like B cells. While IL-21 was crucial for the differentiation in the context 
of CD40L stimulation, CpG-induced T-bethighCD21low-like B cells did not depend on IL-21. Reduced CD21low B cells in 
peripheral blood of patients with IEI affecting IFNγR-, canonical NF-κB- IL-21R- and CD40 signaling indicated a non-
redundant role of these pathways for the differentiation of this B-cell phenotype in vivo. 

Conclusions: The identification of IFNγ, IL21 and CD40 for the differentiation of T-bethighCD21low B cells in vivo 
provides pathways to target this potentially harmful B-cell population in the context of autoimmunity. 
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Background and Aims: CVID encompasses a heterogeneus set of disorders with clinical and molecular 
manifestations. We present a patient with CVID with chronic diarrhea with multiple outbreaks with ileocolitis, pancolitis 
in terminal ileum diagnosis , with severe pancitopenia (anemia, neutropenia, leukopenia and thrombocytopenia), portal 
hypertension and splenomegaly, with gastric pain and dyspnea. There was poor clinical response to treatments 
including IVIG, corticosteroids and red blood cells and GM-CSF transfusions . After interdisciplinary (haematology and 
immunology) consensus surgical intervention with splenectomy was decided. 

Methods: This is a case report of a patient with CVID in which has been carried out immunological, haematological, 
bone marrow puncture and molecular genetic analyses for diagnosis. DNA was isolated and Next Generation 
Sequencing was performed using screening of 200 genes in relation with the Immunodeficiencies. 

Results: Resolution of refractory chronic pancytopenia with significant improvement of the clinical symtoms was 
observed after splenectomy. Molecular Genetics analysis identified an heterozygous allelic variant in the CR2 gene 
(NP_001006659.1: p. Arg840Ter ). 

Conclusions: In this patient with CVID with splenomegaly, refractory chronic pancytopenia and gastrointestinal 
symptoms, splenectomy was considered as an effective alternative treatment for the standard of care management. 
Biallelic mutations in CR2 have been associated with CVID specifically group 7. However, detection of one allelic 
variant in the CR2 gene (p.Arg840Ter) does not allow a definitive molecular diagnosis. Furthermore, due to the 
absence of studies this variant does not appear to have pathogenic clinical significance, although its presence could be 
associated with the complex and heterogenous clinical phenotype presented by our patient. 
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Background and Aims: CD19 is expressed throughout B cell ontogeny and plays a role in propagating signals from 
the B cell receptor and other receptors such as CXCR4 in mature B cells. Studies of CD19- deficient patients have 
confirmed its function during the initial stages of B cell activation; however its role in the later stages of B cell 
differentiation is unclear. Using B cells from a genetically proven CD19-deficient individual, we investigated the role of 
CD19 in the generation and function of plasma cells using an in vitro differentiation model. 

Methods: Flow cytometry was used to characterise the B cell population in the affected patient. Purified B cells from 
the patient and healthy controls were activated with CD40L, IL-21, IL-2 and anti-Ig, then transferred to different 
cytokine conditions to induce plasma cell differentiation. Subsequently, the cells were stimulated with CXCL12 to 
induce signalling through CXCR4. Phosphorylation of downstream proteins including ERK and AKT was assessed by 
Western blotting. 

Results: Flow cytometry confirmed a polyclonal B cell population lacking CD19. CD19-deficient B cells generate 
phenotypically normal plasma cells with normal levels of CXCR4, however they have an altered response to CXCL12 
resulting in a loss of ERK signalling. Additionally, CD19 ligation on normal plasma cells results in AKT phosphorylation. 

Conclusions: CD19 is not required for generation of antibody secreting cells but may alter responses of these 
populations to CXCL12 and direct CD19 engagement, potentially affecting localisation, proliferation, or survival. 
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Background and Aims: XLA is a primary immunodeficiency (PID) classically characterized by recurrent 
sinopulmonary infections, agammaglobulinemia, and reduced B cells. While sinopulmonary infections are common in 
XLA, skin infections are also a significant burden. Indeed, registry data report skin infections including cellulitis and 
pyoderma in up to 20% of patients We describe the successful treatment of a 36-year-old male with XLA and probable 
Helicobacter bilis (Hb) skin infection after eight years of countless treatments without adequate response. 

Methods: Evaluation of medical charts record of the patient's follow-up for eight years. 

Results: A 36 years old, male patient, diagnosed at age 7y with XLA, with multiple hospitalizations for severe and 
recurrent infections. At the age of 28, he evolved with a difficult-to-heal ulcer in the right lower limb and was diagnosed 
with PG. The use of multiples agents (such as corticosteroids, methotrexate, cyclosporine, and adalimumab) and 
several hospitalizations for osteomyelitis and Hemophagocytic lymphohistiocytosis (HLH) were required in the last 8 
years until Hb was suspected and the beginning of prolonged treatment with ertapenem plus azithromycin plus 
levofloxacin was performed to have a significant improvement of the lesion. 

Conclusions: Helicobacter and related species are predominantly extracellular bacteria that are typically confined to 
gastrointestinal mucosal surfaces but in XLA can lead to bacteremia and extensive skin, bone, and joint involvement. 
The suspicion of different etiologies must be made in all PIDs so that the correct treatment is carried out 
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Background and Aims: Although it is widely accepted that Selective IgA Deficiency (SIgAD) is associated with 
allergy, prevalence and pathogenesis of allergic disorders have not yet been defined. We described the prevalence of 
allergy in pediatric SIgAD subjects and we characterized infective, autoimmune and immunological phenotypes of 
atopic SIgAD patients. 

Methods: Data from pediatric SIgAD patients were collected yearly for a 14-years period at the Pediatric-Immunology 
Center of Sapienza University of Rome. 

Results: Sixty-seven subjects (median age at last FU 9 years) were included, 91% having an absolute IgA deficiency. 
Allergy was diagnosed in 34% of patients during FU, with a mean age at allergy diagnosis of 7±4 years. A positive 
family history for allergy was identified in 57%; 25% SIgAD patients had asthma, 33% rhinitis, 18% atopic dermatitis 
and 7% food allergy, with 33% having more than one allergic manifestation. The most common allergic sensitivities 
were dust mites, followed by grasses and olive trees. Allergic SIgAD subjects showed lower levels of neutrophils and 
lymphocytes than non-allergic patients, but they did not differ for rate and severity of infections nor for autoimmunity. 
Fifty-one percent of participants had at least a non-protective titre for common vaccinations. Patients with asthma were 
more likely to have non-protective anti-PCP13 titre than those without asthma, suggesting a more profound B-cell 
impairment in this subgroup. 

Conclusions: Allergic manifestations are common in SIgAD, requiring adequate management to prevent chronic 
complications and improve quality of life. Vaccine booster dose may be required earlier than in the general population. 
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Background and Aims: Secondary antibodies deficiency (SAD) usually is an adverse effect of many 
immunosuppressive drugs or may occur in the context of malignancies or protein-losing state. 

Methods: In this study, we described features of patients affected with SAD, defined as the presence of serum IgG 
levels lower than 5.5 g/L in at least 2 separate evaluations, with or without low IgA or IgM. 

Results: 8 patients affected with SAD are in follow-up to our Center. Three patients have hypogammaglobulinemia 
secondary to protein-losing state, 4 after exposure to rituximab, 1 after exposure to cyclophosphamide. Due to the 
absence of infections and the slight reduction in IgG levels, four patients do not need IgRT. Among patients exposed to 
rituximab, one achieved spontaneously normal Ig levels after 8 years of IgRT; two patients still require IgRT, 
respectively 7 and 6 years after exposure to rituximab. All three patients present with persistent Hyper IgM, which 
arose a few years after exposure to rituximab and during IgRT. One patient was exposed to 3 cycles of R-CHOP in 
utero. In one patient with protein-losing state secondary to Fontan operation hypogammaglobulinemia did not respond 
to IgRT and resolved after cardiac transplant. Four patients have an immunophenotype B similar to patients with CVID, 
with a reduced percentage of marginal zone and/or switched memory and/or an increase in low CD21 CD38-B cells. 

Conclusions: Although SAD are more common than primary antibody deficiency more studies are needed to define 
the clinical importance of this disorder and treatment outcomes. 
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Background and Aims: Whereas mice deficient in IL-7 or the IL-7 receptor (IL-7R) have a complete block in B-
cell differentiation, IL-7Rα-deficient SCID patients present with near-normal peripheral blood B-cell counts. 
Consequently, human B lymphopoiesis has been thought to remain largely unaffected by the lack of IL-7R 
signaling. We therefore sought to perform an in-depth analysis of the role of the IL-7R in human B-cell 
development. 

Methods: We combined single-cell RNA sequencing and flow cytometric analysis of bone marrow samples of 
IL-7Rα-deficient patients and in vitro differentiation of human B-cell progenitors to study the role of the IL-7R 
across all stages of human B lymphopoiesis. 

Results: IL-7 enhances EBF1 and PAX5 expression in early human B-cell progenitors and induces a strong 
proliferative burst. Consequently, IL-7Rα-deficient SCID patients show a less diverse IgH repertoire. Moreover, 
IL-7 induces BACH2 expression during B-lymphoid specification, which may be the missing link that connects 
the IL-7R to EBF1 and PAX5. Finally, in contrast to mouse B-cell development, IL-7 does not affect survival of 
early progenitors and only has a minor effect on the proliferation of pre-BII large cells, which may explain the 
discrepancy in B cell numbers between IL-7Rα-deficient mice and patients. 

Conclusions: We hereby prove a crucial role for IL-7R signaling in specifying the B-lymphoid fate and 
expanding the early progenitor pool in humans. Our work unveils unknown discrepancies and similarities 
between mice and men and raises important concerns regarding the immunocompetence of IL7Rα-deficient 
SCID patients with autologous B-cells after hematopoietic stem cell transplantation. 
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Background and Aims: Treatment with immunomodulating chemotherapy during pregnancy might affect the 
developing immune system of the infant. 

Methods: We describe 3 infants exposed to rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-
CHOP) during pregnancy because of maternal B-cell lymphoma. 

Results: Last infusions of R-CHOP were administered at gestational age 35 (infant 1), 34 (infant 2) and 33 weeks 
(infant 3). All infants were born in gestational week 36. Rituximab concentrations were 22 mcg/ml (infant1), 0.8 mcg/ml 
(infant 2) and 0.2 mcg/ml (infant 3) measured 1,2 and 3 months after birth respectively. Infant 3 was also exposed to 
infliximab because of maternal Crohn’s disease, resulting in infliximab concentration of 0.5 mcg/ml at 3 months of age. 
In all infants IgG was decreased at 6 months. Severe (transient) B cell-lymphopenia early in life occurred in infant 1 
and 2: B cells measured in first 2 months were absent but recovered within 6 months. Infant 2 was also neutropenic 
during these months. Leukocytes were normal in infant 3 at 3 months, but response to 10-valent pneumococcal 
conjugate vaccine 1 month after primary series was <0.35 mcg/ml for 4 of 5 measured serotypes. Response to 
vaccinations in other infants was not measured. Infant 1 and 2 received cotrimoxazole prophylaxis and infant 2 also 
received immunoglobulins once. No abnormal infections occurred during follow up in first year of life. 

Conclusions: Chemotherapy with R-CHOP during pregnancy might affect the developing immune system of the 
infant, resulting in (transient) B cell lymphopenia, neutropenia, hypogammaglobulinemia and decreased response to 
vaccinations. Immune monitoring of exposed infants seems warranted. 
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Background and Aims: Immunization of CVID patients against SARS-CoV-2 allows investigation of the defective 
mechanisms of immune responses to a novel antigen. Heterogeneity of post-immunization antibodies reflects the 
variability of CVID phenotype and might represent only an epiphenomenon of a more complex immune failure. 

Methods: Longitudinal study on 47 CVID adults naive to SARS-CoV-2 immunized with three-doses of mRNA-
BNT162b2 vaccine. Patients were grouped by combination of serum anti-Spike-IgG and Spike-specific memory B-cells 
(MBCs) with low(S+) and high(S++) affinity. After stimulation(CytoStim), CD40L expression and citokines production by 
CD4+T-cells were assessed. Six-months later, uninfected participants were immunized by the fourth-dose. 

Results: Four groups were identified: group-1 (14 patients, anti-S1-IgG levels, S+and S++MBCs, RBD-specific-MBC) 
with unaffected B-cell phenotype; group-2 (7 patients, anti-S1-IgG, S+MBCs) with reduced switched-MBCs; group-3 (9 
patients, anti-S1-IgG) with reduced IgM- and switched-MBCs; group-4 (17 patients, undetectable anti-S1-IgG/Spike-
specific MBCs) with CD19+B-cells reduction and absent MBCs. Groups-3 and-4 displayed higher incidence of 
pulmonary and autoimmune disorders. During follow-up, 12 participants were infected (50% from group-4). Six-months 
later, anti-S1-IgG antibodies were still detectable in responders. After the fourth-dose (25 patients), anti-S1-IgG levels 
were boostered in group-1, remaining undetectable in group-4. Only group-1 showed S++MBCs. RBD-specific-MBCs 
increased after the fourth-dose in groups-1 and-2, mostly IgM-isotype in group-2. Following stimulation, T-cell 
activation was defective in groups-2 and-3. 

Conclusions: Combining specific antibodies and B-cells after immunization by mRNA-BNT162b2 differentiates 
patients in those with: 1) conserved germinal-center reaction and (possibile) defective plasma-cell survival (group-1); 2) 
combined B/T-defect (group-2 and-3, with group-3 having perturbated low-affinity IgM-type cells generation); 3) 
defective mature B-cells survival (group-4). 

Disclosure: No. 

Keywords: COVID-19, specific B-cell, combined immunodeficiency, Common variable immunodeficiency, 
classification, mRNA BNT162b2 vaccine



PD023 

HUMAN CARMIL2 DEFICIENCY UNDERLIES A BROADER IMMUNOLOGICAL AND CLINICAL PHENOTYPE 
THAN CD28 DEFICIENCY: AN INTERNATIONAL STUDY of A COHORT of 89 PATIENTS 

POSTER DISPLAY 02: T-CELL BIOLOGY 

Romain Lévy1, Florian Gothe2, Carmil2 Working Group1, Carmil2 Consortium1, Christoph Klein3, Jean-Laurent 
Casanova4, Fabian Hauck3, Vivien Beziat1 
1University of Paris, Laboratory of Human Genetics of Infectious Diseases, Paris, France, 2Dr. von Hauner Children's 
Hospital, Department of Pediatrics, Munich, Germany, 3Dr. von Hauner Children's Hospital, University Hospital, 
Ludwig-Maximilians-Universität München, Department of Pediatrics, Munich, Germany, 4The Rockefeller University, St. 
Giles Laboratory of Human Genetics of Infectious Diseases, New York, United States of America 

Background and Aims: CARMIL2 is an essential scaffolding protein for CD28 costimulation in T cells. CARMIL2 
deficiency causes a combined immunodeficiency, predisposing to numerous infections, whereas CD28 deficiency 
selectively impairs immunity to papillomaviruses, challenging our understanding of the role of CARMIL2. Patients with 
CARMIL2 or CD28 deficiency have defective T-cell CD28 signaling, but their immunological and clinical phenotypes 
have been determined from only small numbers of cases. 

Methods: We undertook an in-depth characterization of the genetic, immunological, and clinical features of CARMIL2 
deficiency in an international cohort of 89 patients. 

Results: We show that only one of three CARMIL2 isoforms is produced and functional across leukocyte subsets. 
Tested mutant CARMIL2 alleles from 89 patients impair canonical NF-kB but not AP-1 and NFAT activation in T cells 
stimulated via CD28. Like CD28-deficient patients, CARMIL2-deficient patients display recalcitrant warts and low blood 
counts of CD4+, CD8+ memoryT cells and CD4+ TREGs. Unlike CD28-deficient patients, they have low counts of NK cells 
and memory B cells, and their antibody responses are weak. CARMIL2 deficiency is fully penetrant by the age of 10, 
and is characterized by numerous viral, bactrial and fungal infections, EBV+ smooth-muscle tumors, and 
mucocutaneous inflammatory lesions, including inflammatory bowel disease. Finally, we found that patients with 
somatic reversions of a mutant allele in CD4+ T cells have milder phenotypes. 

Conclusions: The phenotypic description of CARMIL2 deficiency, and dissection of CD28 signaling in patients cells, 
has highlighted the existence of a role for CARMIL2 extending beyond CD28 signaling in T cells, as a pleiotropic 
molecule orchestrating immune responses. 
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Background and Aims: Congenital heart defects (CHD) often require treatment with open-heart surgery in neonatal 
period or early infancy. In most CHD operations, the thymus is partially or totally removed. Early thymectomy has been 
associated with an increased risk of autoimmune diseases, cancer, and infectious diseases in small patient series. In 
the present case-control study, we set out to investigate the impact of thymectomy on later health in children aged 1-3, 
5-7, and 13-15 years. 

Methods: We sent electronic questionnaires to children identified from the Pediatric Cardiac Surgery Database 
(Helsinki, Finland). Control participants were retrieved from the Digital and Population Data Services Agency and 
matched for sex, age ja hospital district. In logistic regression analysis, adjusted odds ratios (ORs) for predefined 
outcomes were calculated. 

Results: After excluding children with persistent severe cardiac or respiratory problems after CHD surgery, there were 
207 cases and 1403 controls in the study. Children with early thymectomy had an increased risk for recurrent 
hospitalizations due to infections (aOR 7.9, 95% confidence interval [CI] 4.0-15.6), pneumonia (aOR 3.7, 95% CI 2.3-
5.8), asthma (aOR 2.4, 95% CI 1.5-3.9), and wheezing (aOR 2.0, 95% CI 1.5-2.8). There were no statistically 
significant differences between cases and controls in the occurrence of otitis media, sinusitis, eczema, or autoimmune 
and autoinflammatory diseases in this study population. 

Conclusions: In this case-control study, early thymectomy was markedly associated with an increased risk of common 
infections and respiratory diseases, such as recurrent hospitalizations due to infections, pneumonia, asthma, and 
wheezing. 
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Background and Aims: The thymus is one of the main sites responsible for T-cell lymphopoiesis in fetal and early 
postnatal life. Early removal of the thymus during corrective cardiac surgery(CCS) can impair the development of 
immune system, especially the T-cell component. Long-term effects of early thymectomy were scarcely evaluated. 
Herein, we evaluated the consequences of early thymectomy on the immune system of the patients underwent CCS. 

Methods: Twelve patients who had thymectomy during CCS in the first year of life were included. Clinical features with 
immunological evaluation including immunglobulin (Ig) levels, antibody responses, and extensive lymphocyte 
subpopulations were assessed with a long-term follow-up. 

Results: The mean age of the patients was 98.3±72.4 months with a post-operation follow-up period of 94.2 
±74.1months. At least one Ig value was low for age in 58.3% of the patients (IgG: n=5, IgA: n=3, IgM: n=5). Anti-Hbs 
titers were available in all patients with 75% positivity. Decreased CD3,CD4,CD8,CD19, and CD16+56 counts were 
observed in 66%, 66%, 50%,16%, and 16% of patients, respectively. The percentages of patients with both decreased 
naive CD4 and recent thymic emigrant cell were 75%. A significant correlation between the absolute lymphocyte 
counts and age was observed (r=-0.73,p=0,009). Three (25%) patients had severe infections requiring hospitalization 
during the follow-up (pneumonia: n=2, diarrhea: n=1). T-cell proliferation was evaluated in three patients and found to 
be normal. 

Conclusions: The history of major cardiac surgery should be considered in patients presenting with T-cell 
lymphopenia. The lymphocyte count tends to improve with age, and serious infection is rare despite ongoing T-cell 
lymphopenia.(TUBITAK-318S202) 
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Background and Aims: Cartilage-hair hypoplasia (CHH) is characterised by immune dysfunction together with 
skeletal, hair and gastrointestinal abnormalities. CHH results from biallelic mutations in the non-coding RNA RMRP, the 
core of the RNA-protein complex RNase MRP. In other eukaryotes RNase MRP processes the pre-ribosomal RNA 
(pre-rRNA) and CRISPR-mediated disruption of RMRP in a human cell line caused pre-rRNA accumulation and growth 
arrest. Lymphocytes from CHH patients showed reduced proliferation in response to stimulation and increased 
activation-induced cell death. We aimed to determine whether disease-linked mutations cause this phenotype through 
a ribosome synthesis defect. 

Methods: Recently developed CRISPR-based techniques were used to non-specifically mutate RMRP in primary 
mouse T cells, and generate human cell lines with the most common CHH-associated mutation (A71=>G) in RMRP). 
Pre-rRNA processing and rRNA abundance were assessed by Northern Blotting, qPCR and flow cytometry. The RNA-
bound proteome of mutant cells was mapped by Total RNA-bound Protein Purification (TRAPP), a novel technique 
based on UV-crosslinking and mass-spectrometry of RNA-associated proteins. 

Results: T cells with disrupted RMRP were viable but had reduced proliferation and impaired pre-rRNA processing. 
CHH patient fibroblasts and cell lines with the A71=>G mutation showed similar RNA processing defects with 
accumulation of 41S pre-rRNA, leading to reduced total ribosomal RNA and reduced intact ribosomes per cell. The 
A71=>G mutation also destabilised the association of RMRP RNA with interacting proteins. 

Conclusions: We conclude that RMRP mutations cause disease by inhibiting ribosome synthesis, and provide 
methods to assess the efficacy of novel treatments for CHH in cellular models. 
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Background and Aims: Immunodeficiency, centromeric instability and facial anomalies syndrome type1 (ICF-1) is a 
rare inborn error of immunity due to biallelic mutations in DNMT3B gene. Immune disease consists mainly of humoral 
immunodeficiency. However T-cell dysfunction and severe combined immununodeficiecny phenotype had been also 
reported. 

Methods: Herein, we report novel homozygous DNMT3B mutation in Tunisian patient presenting in early infancy with 
combined immunodeficiency (CID). 

Results: A 2 month-old girl born to first-degree consanguineous parents presented with hypoxic bilateral 
pleuropneumonia. Microbiological analysis found E.coli and Pneumocystis Jirovecci in bronchoalveolar fluid, and 
Candida Tropicalis in pleural fluid. At this time, complete blood count, immunoglobulin levels and NBT-test were 
normal. Immunophenotyping showed normal T and B but decreased NK lymphocytes. T-cell proliferation in response 
to mitogen and antigen was reduced. Three months later, she developped CMV infection complicated with 
macrophage activation syndrome and disseminated BCGitis. NGS screening was performed and confirmed a novel 
homozygous DNMT3B mutation (p.Gly407Ser). A reevaluation of the patient at 8 months revealed discreet facial 
anomalies with hypertelorism and flat nasal bridge. Moreover, immunophenotyping revealed a decline of lymphocyte 
count (3040cells/µl), CD4+ T-cell lymphopenia (19.9%) and a decrease in recent emigrants Tcells (33%) indicating 
poor thymic output and suggesting that the detectable T cells, which are mainly CD45RO+CD4 T-cells , are most likely 
of maternal origin. A normal numbers of circulating B lymphocytes associated to a lacks memory cells was also 
confirmed. 

Conclusions: This description expands the clinical and immunological spectrum of immunodeficiency in ICF-1 and 
highlights that this disease should be managed as CID. 
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Background and Aims: CDC42 affects a plethora of cellular functions. Reduced newborn thymic output, secondary to 
a human CDC42 variant, has not been reported. 

Methods: Whole exome and genome sequencing was performed. We ascertained thymic output (signal joint T cell 
Receptor Excision Circles (sjTRECS), recent thymic emigrants, complementary determining region (CDR) 3 diversity), 
kappa-deleting recombination ECS, IL-7Rα surface expression and signaling, T cell proliferation and survival, innate 
immune sensing and NK-cell cytotoxicity in (P(atient)1) and her daughter (P2), harboring the same novel heterozygous 
CDC42 missense variant, but presenting with discrepant immuno-phenotypes. 

Results: A novel heterozygous CDC42 variant (p.Lys16Glu) was detected in P1 and P2, P1 being a mosaic. P1's 
infectious history was characterized by early onset acral warts, upper and lower mucosal infections, lately dominated 
by HPV driven vaginal carcinogenesis. At birth (historic sample), P1 displayed normal sjTRECS levels (1742 
copies/105 cells) which, at the age of 29 years, were nearly absent. P2 was born with SCID-like sjTRECS (< 50 
copies/105 cells) levels, reduced RTE fractions and severe CD4+ and CD8+ lymphopenia. Their KRECS levels were 
normal. Surface IL-7Rα expression was decreased on CD8+ T cells (P1 + P2) and on CD4+ T cells (P2). Consistent 
with reduced IL-7Rα expression, reduced pSTAT5 expression, in response to IL-7, as well as increased T cell death 
characterized both patients. Both patients displayed markedly reduced CDR3 TCR diversity and cluster formation. 

Conclusions: This is the first report documenting severely compromised thymic function, narrowed CDR3 TCR 
repertoire, decreased IL-7Rα expression and signaling in relation to a novel, N-terminal, heterozygous CDC42 variant. 
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Background and Aims: Hypomorphic mutations in genes causing severe combined immunodeficiency(SCID) can 
cause combined immunodeficiency(CID) with residual Tcell function,late clinical presentation,autoimmunity,skin 
manifestations,lymphoproliferation and malignancy. 

Methods: A15-month-old girl presented with frequent infections since newborn period.She was born as the dizygotic 
twin sister,to second-degree consanguineous healthy parents.She had recurrent sinopulmonary infections,diarrhea and 
CMV viremia since 3 months of age.CD3+CD4+Tcell lymphopenia and heterozygous JAK3 mutation had been 
observed at another hospital.She was referred for further immunologic investigation.Physical examination findings on 
admission.were high IgM,low IgG and IgA levels,normal/low CD3+ Tcell counts,undetectable CD3+CD4+T helper cells, 
elevated CD3+CD8+TCR-gamma/delta levels and low In vitro Tcell proliferative response were the pathologic 
laboratory findings. CMV-DNA copy was extremely high.With the knowledge that homozygous JAK3 mutations cause 
SCID and good clinical condition for 6 months with normal development,without any infections requiring hospitalization, 
the decision for HSCT was postponed.Immunologic and molecular genetic analyses were performed in her twin 
haploidentical sibling in order to exclude silent CID in the potential donor.She was found to carry the same 
heterozygous JAK3 mutation.Unfortunately,the patient began to have recurrent diarrhea,failure to 
thrive,bronchopneumonitis since 2 years of age.She had multiple skin abscesses on arms and 
abdomen.MycobacteriumBovis was isolated from abscess. 

Results: She died due to sepsis and multi-organ failure.Re-analysis of WES was compatible with a homozygous 
mutation in JAK3 gene(p.Arg402Cys),that has not yet been described as disease-causing to date. 

Conclusions: This case is presented to emphasize the CID due to JAK3 defect in patients with low/normal T cell 
counts,resistant CMV infection and BCG-osis.Early diagnosis and prompt HSCT is crucial for survival of these patients. 
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Background and Aims: Ataxia Telangiectasia (AT) is a rare disorder characterized by cerebellar neurodegeneration, 
telangiectasia, immunodeficiency, cancer susceptibility. microRNAs (miRNAs) are short RNAs involved in post-
transcriptional gene regulation, differentially expressed also in specific brain regions. There is evidence suggesting a 
role of miRNA in the ATM regulation. Aim of this study is to investigate the differential expression of miRNAs 
(DEmiRNA) in PBMC of AT patients 

Methods: miRNA profiling was obtained from PBMC from 11 AT (4 males, age range 6-41 years) and 9 healthy 
subjects. Two couples of siblings were also included. DIANA-miRPath was employed to collect predicted gene targets 
of all significant DEmiRNAs and to characterize associated biological pathways. A correlation with phenotype and 
genotype has been performed. 

Results: 9 patients were Caucasian, 2 of other ethnicity. Six patients had bi-allelic ATM truncating mutations. All the 
subjects had gait ataxia and 5 were wheelchair confined. Four patients had decreased proliferative response to PHA. 
Six miRNA were significantly differentially expressed in AT patients compared to control: miR365a-5p, miR3131, 
miR4771, miR375-3p, miR30a-3p, miR342-3p. A total of 31 KEGG pathways were significantly enriched (FDR< 0.05) 
including the hippo signaling pathway, prion diseases, p53 signaling pathways and various cancer-associated 
pathways. Mir342-3p, a tumor suppressor miRNA localized to 14q32, had a variable expression among patients. 

Conclusions: miRNA profiling may reveal new molecular mechanisms potentially interfering in the pathophysiology or 
in the natural history of AT. 
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Background and Aims: The T cell expression of various co-signalling receptors from the CD28 immunoglobulin 
superfamily (Inducible T cell co-stimulator (ICOS), Programmed cell death 1(PD-1), cytotoxic T lymphocyte associated 
protein 4, B and T lymphocyte attenuator (BTLA) or from the tumour necrosis factor receptor superfamily 
(glucocorticoid-induced TNFR family related, 4-1BB and CD27), is essential for T cell responses regulation. Other 
receptors (such as T cell immunoglobulin and mucin domain-containing protein 3, T cell immunoglobulin and T cell 
immunoglobulin and ITIM domain (TIGIT), and lymphocyte activation gene 3) are also involved in this regulation. 
Disturbance of the balance between activating and inhibitory signals can induce autoimmunity. 

Methods: We have developed an in vitro assay to simultaneously assess the function of naive CD4+ effector T cells 
(TEFFs), dendritic cells (DCs) and regulatory T cells (TREGs) and the expression of co-signalling receptors. By running 
the assay on cells from healthy adult, we investigated the regulation of activated T cell proliferation and phenotypes. 

Results: We observed that TEFFs activated by DCs mainly expressed BTLA and PD-1, whereas activated TREGs 
mainly expressed TIGIT and CD27. Strikingly, we observed that programmed death-ligand 1 (PD-L1) was significantly 
expressed on both activated TEFFs and TREGs. Moreover, high PD-L1 expression on activated TEFFs was correlated 
with a higher proliferation. In parallel to the TREG-mediated suppression of TEFF proliferation, we observed the 
specific modulation of the surface expression of PD-L1 on activated TEFFs. 

Conclusions: Our results suggest that the regulation of T cell proliferation is correlated with the specific expression of 
PD-L1 on activated TEFFs. 
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Background and Aims: Primary Immune Regulatory Disorders (PIRDs) are a complex subset of Inborn Errors of 
Immunity (IEI) that are characterized by immune dysregulation and are challenging to treat. Given that there are many 
ultra-rare PIRDs, it will not be feasible to design a targeted therapy for each disorder. An alternate strategy for 
precision medicine in PIRDs is to identify shared aspects of T cell dysfunction and strategies to target them. We have 
focused our studies on four PIRDs that amplify T cell receptor (TCR) signaling. Our cohort of patients includes 
activated PI3 kinase delta syndrome (APDS), PTEN-deficiency, [MS1] CTLA-4 haploinsufficiency and RAS-associated 
leukoproliferative disease (RALD). 

Methods: We performed high-dimensional immune profiling via CyTOF as well as immunometabolic and mitochondrial 
function testing with 33 PIRD patients and a large group of age-matched healthy controls. We have also used 
CRISPR/Cas9 to edit CTLA-4 in healthy control CD8 T cells (CD8T) towards creating a model of CTLA-4 
haploinsufficiency for perturbation studies. 

Results: Across our cohort, have identified varied alterations in CD8T immunophenotype that are consistent with T cell 
exhaustion (e.g., altered T cell differentiation, increased levels of activation markers, inhibitory receptors and 
transcription factors including PD-1, CD39, TIGIT and TOX). More specifically, we have found significantly increased 
PD-1+CD39+ and TOX expression in CD8 T cells in APDS and RALD. Furthermore, cytokine and proliferation assays 
demonstrated reduced CD8 T cell function. 

Conclusions: We have identified potentially targetable pathways to modulate CD8T function in PIRDs. We are 
developing in-vitro assays for trials of pathway perturbation in primary and gene edited CD8T. 
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Background and Aims: The T-cell receptor (TCR) consists of a variable heterodimer, two invariant CD3 heterodimers 
and a single invariant homodimer (TCRζ/CD247). CD247 is essential for TCR expression and signaling through its 
three ITAMs (immunoreceptor tyrosine‐based activation motifs). Homozygous null mutations in CD247 are associated 
with primary immunodeficiency, but carriers (+/–) show no clinical features. Such cases help to understand human 
TCR biology. We studied an 8-year-old female with chronic refractory immune thrombocytopenia that inherited a 
hitherto undescribed heterozygous mutation in CD247 (c.459C>A, p.Y153X) predicted to truncate the third ITAM. Our 
aim was to stablish a cell model to recapitulate p.Y153X carrier T cells and analyze if it may affect TCR expression, 
structure and/or function with pathogenic relevance. 

Methods: PBMC were immortalized using HTLV-1. Extra and intracellular TCR/CD3/CD247 phenotype was performed 
and compared between immortalized and primary CD4+ T cells by flow cytometry. Western blot was used to analyze 
CD247 proteins. 

Results: HTLV-1 T-cell lines fully recapitulated the CD247 phenotype of p.Y153X carrier primary T cells, showing 
normal surface TCR levels, in contrast to +/– T cells. Western blot analyses showed a normal-sized CD247 protein 
(14.5 kDa), but also a smaller 14.3 kDa band, likely p.Y153X, giving rise to three CD247 dimer forms: two dominant 
dimers (a normal homodimer and a normal/p.Y153X heterodimer) and a minor p.Y153X homodimer. 

Conclusions: We have thus developed a reliable cell model to further study TCR assembly and function and shown 
that p.Y153X is stable and may form frequent variant surface TCR ensembles that could be involved in the patient`s 
pathology. 
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Background and Aims: A 26-year-old man presented with a scalp lesion and subcutaneous collection. Imaging 
revealed skull osteomyelitis and abscess/phlegmon in the extradural space. The phlegmon progressed on interval 
imaging with intradural extension and cerebral oedema, requiring excision of surrounding bony and dural margins. The 
infecting organism was found to be Mycobacterium microti, a member of the Mycobacterium tuberculosis complex that 
is rarely pathogenic in humans. His past medical history was notable for failure to thrive in infancy, recurrent skin 
infections, colitis, food allergies, asthma, eczema, renal calculi and sialectasis of the parotid glands. Immunodeficiency 
was suspected. 

Methods: Functional immunological assays and genome sequencing of the patient were undertaken. 

Results: Cytokine studies revealed significantly reduced IFN gamma, IL2, IL17 and IL10 in response to polyclonal T 
cell stimulation, in particular to PHA. T cell spectrotype, B cell phenotype and vaccine responses were normal. Whole 
genome sequencing revealed distinct variants in each copy of the CARMIL2 gene: NM_001013838.1:c.1544dup 
p.(Leu515PhefsTer16), a frameshift mutation classified as pathogenic and NM_001013838.1:c.1869C>A 
p.(Asp623Glu), a variant located in an evolutionarily constrained region previously found in a homozygous state in a 
patient with inflammatory bowel disease. A diagnosis of immunodeficiency 58 (OMIM 610859) was made. The patient 
is being treated with antimycobacterial agents and repeat debridement. 

Conclusions: This patient, a compound-heterozygote for distinct CARMIL2 variants that are likely to be pathogenic, 
acquired an infection by a poorly pathogenic mycobacterium. CARMIL2 mutations should be considered as causes for 
Mendelian susceptibility to mycobacterial disease (MSMD). 
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Background and Aims: Inborn errors of immunity due to T Cell defects are rare and clinically severe, causing a fast 
deterioration of the patient with fatal consequences. Hematopoietic Stem Cell Transplantation is the best treatment, but 
once performed, valuable biological material to study the physiopathology of the defect is lost. Our aim was to establish 
cell models of congenital T-cell immunodeficiency patients: CD247-/- and CD247+/- (Marin AV, et al, J Allergy Clin 
Immunol. 2017 Jan;139(1):347-349.e8), CD3DΔEx2/ΔEx2 (Gil J et al, J Clin Invest. 2011 Oct;121(10):3872-6). 

Methods: To this end, PBMC were co-cultured with HTLV-1-producing γ-ray-irradiated MT2 cells in presence of IL-2 
and PHA-L. Cells were kept in culture for at least 1 month and then phenotyped for CD4, TCRαβ and CD3. Functional 
studies included CD69/CD137 induction and CD3/TCRαβ dow-regulation after CD3 engagement. 

Results: We obtained stable cell lines from all the patients, including CD247+/- revertant T-cells from a CD247-

/- patient. All lines were CD4+, they proliferate in the presence of IL-2, and they recapitulated the T-cell phenotype and 
function reported for the patient which they were derived: CD3- TCRαβ- phenotype with poor CD69/CD137 induction for 
CD247-/- and CD3DΔEx2/ΔEx2 T-cells, and CD3int TCRαβint phenotype for CD247+/- T-cells with moderate CD3-induced 
function relative to a normal control. 

Conclusions: In summary, T-cell lines resembling the phenotypical and functional status of congenital T-cell 
immunodeficiency patients can be obtained using HTLV-1 as a valuable tool and models to performed in-deep studies 
of T-cell and TCR physiopathology. 
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Background and Aims: Although skin is commonly affected in CGD, cutaneous manifestations of the disease are 
poorly documented and often misdiagnosed. Our aim was to characterize skin manifestations in a large cohort of 
uncorrected adult CGD patients and provide guidance for clinicians treating these patients. 

Methods: Clinical records of adult CGD patients cared for at the Royal Free Hospital were assessed. Patients 
transitioned to adult services (>16years) with no prior corrective hematopoietic stem cell transplantation or gene 
therapy were included. Medical photographs of skin lesions were examined and classified by an experienced 
dermatologist. Histology was reviewed in an MDT including the pathologist, immunology clinicians and dermatologist. 

Results: 35 patients had skin manifestations, representing 59% of our CGD adult cohort. 83% had 2 or more types of 
skin lesions, which were classified as: (i) CGD-related pustular eruptions (acneiform folliculitis, papulonodular pustular 
eruptions, micropapular pustular eruptions), (ii) abscesses and furuncules (iii) hidradenitis suppurativa, (iv) facial 
erythema (seborrheic dermatitis, rosacea, mucocutaneous lupus), (v)orofacial granulomatosis and (vi) eczema. The 
most frequent manifestations were pustular eruptions, present in 80% of the patients. Skin abscesses occurred in 
areas with background folliculitis. Seborrheic dermatitis (SD) affected 43% of the patients. Rosacea and cutaneous 
lupus represented each 11% of the skin manifestations. Rosacea usually overlapped with SD. 3 patients had orofacial 
granulomatosis. 60% of the biopsies showed granulomas and were all negative in stains for pathogens. 

Conclusions: Skin disease is common in adults with CGD and can be classified into discreet subgroups, requiring 
specific management. Specialist dermatology input is important for diagnosis and management. 

Disclosure: No. 

Keywords: Chronic Granulomatous Disease, skin manifestations, cutaneous lesions, CGD



PD037 

IDENTIFICATION of POTENTIAL CORE FUNCTIONS IN HUMAN IMMUNE RESPONSES of GENES WITH 
PREVIOUSLY UNKNOWN FUNCTION 

POSTER DISPLAY 03: BIOLOGY of INNATE IMMUNITY 

Emil Vorsteveld1,2, Simone Kersten1,2, Caspar Van Der Made1,2,3, Charlotte Kaffa4, Marloes Steehouwer2, Mihai 
Netea1,3, Alexander Hoischen1,2,3 
1Radboud University Medical Center, Internal Medicine, Nijmegen, Netherlands, 2Radboud University Medical Center, 
Human Genetics, Nijmegen, Netherlands, 3Radboud University Medical Center, Internal Medicine, Radboud Center For 
Infectious Diseases (rci), Nijmegen, Netherlands, 4Radboud University Medical Center, Center For Molecular And 
Biomolecular Informatics, Nijmegen, Netherlands 

Background and Aims: Inborn errors of immunity (IEI) is a group of heterogeneous genetic disorders of the immune 
system. Exome and genome sequencing leads to a diagnosis in 15-30% of IEI cases, indicating a potential for 
improvement, in part through the identification of novel genes with a role in the immune system and, in turn, in IEIs. We 
aimed to identify potential core genes in the human innate immune response using RNA sequencing. 

Methods: We applied QuantSeq 3’ mRNA sequencing of peripheral blood mononuclear cells (PBMCs) from 5 healthy 
donors stimulated in vitro with LPS, S. Aureus, PolyIC and C. Albicans for 4 and 24 hours to mimic early and late 
innate immune responses to gram-negative and gram-positive bacteria, viruses and fungi, respectively. 

Results: Overlapping genes differentially expressed in response to all four stimuli allowed for the identification of 
genes that have a potential core functions in innate immunity, which include four uncharacterized “Corf” and “KIAA” 
genes; KIAA0040, C11orf21, C1orf122 and C15orf48. However, the latter has been recently found to be implicated in 
the regulation of inflammation and immunity. 

Conclusions: These results indicate the potential for the characterization of the innate immune response, which 
provides candidate genes that may play a role in the pathogenesis of IEIs. We will reanalyse the genetic variants in 
these uncharacterized genes in exomes of IEI patients in our in-house database, potentially contributing to the growing 
number of genes implicated in IEIs and for the diagnosis of patients using previously missed disease-causing variation. 
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Background and Aims: Toll/IL-1R (TIR) domain-containing adaptor inducing IFN-β (TRIF) is a cytosolic adaptor, 
facilitating signaling of Toll-like receptors (TLRs) 3/4. TRIF mediates signaling cascades activating downstream 
transcription factors NFκB, AP-1 and IRF3/7, which results in the production of type I interferons (IFNs) and pro-
inflammatory cytokines. Mutations in TICAM1/TRIF have been linked to an increased predisposition to developing 
Herpes Simplex virus (HSV) encephalitis (HSE). This study describes a new kindred with four family members 
harboring a novel mutation in the TICAM1/TRIF gene with variable clinical presentation. The index case was a female 
patient evaluated for recurrent HSV-2 meningeal infections starting from the age of 20. 

Methods: DNA sequencing was conducted and identified a heterozygous mutation (c.1285G>T, p.(Glu429*)) causing 
a stop codon in the TICAM1/TRIF gene. Variant impact on the TLR3-signaling pathway was assessed. 

Results: Incomplete clinical penetrance in this family was evident. The genetically affected grandmother suffers from a 
currently unexplained small fiber neuropathy but never developed HSE, while being seropositive for HSV-IgG. Index 
patient dermal fibroblasts showed an impaired production and release of IFN-β and IFN-λ1 upon TLR3-agonist 
poly(I:C) and TLR4-agonist LPS stimulation. An IFN-β luciferase reporter assay showed inability of the TRIF mutant to 
induce any activity in contrast to WT TRIF. Moreover, patient monocytes showed residual but reduced phosphorylation 
of IRF3 and NFκB-p65 upon poly(I:C) stimulation, but normal IFN responses measured by pSTAT1 and CD169 
upregulation. 

Conclusions: These data identifies TRIF deficiency as the etiology of adult-onset recurrent HSV-2 meningitis, 
indicating that TRIF is important for the control of cerebral HSV-2 infection. 
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Background and Aims: Innate lymphoid cells (ILCs) are major components of innate immune response. Shifts in 
phenotypes of human ILCs subsets among the 5 described to date (i.e. Natural Killer (NK) Cells, ILCs 1, 2, 3 and 
Lymphoid Tissue Inducer Cells) have been depicted in various inflammatory and dysimmune conditions. However, 
studies are still limited due to the absence of clear phenotype for human ILCs 1 and overall plasticity of ILCs. Here we 
present a 39 parameter, 35-colour full spectrum flow cytometry panel dedicated to in-depth analysis of circulating ILCs 
subsets in cryopreserved human peripheral blood mononuclear cells (PBMCs), and including an integrated cytometric 
interferon signature. 

Methods: Design and optimization of this panel was performed on Cytek®Aurora-5L, on cryopreserved PBMCs 
samples from healthy controls and pediatric patients presenting with dysregulated type I/II IFN signaling. 

Results: In addition to an extensive characterization of NK cells maturation, activation, and exhaustion profile, 
classical supervised analysis allowed a precise and reliable discrimination of circulating ILCs 1, 2 and 3 in healthy 
controls as well as in pathological conditions. Cytometric IFN signature was reliably correlated with the IFN signature 
as assessed by gold standard technique with gene expression (NanoString nCounter). Unsupervised analysis was able 
to highlight major phenotypic trends of ILCs through the course of diverse immune conditions. 

Conclusions: First implementation of this panel will be dedicated to explore the impact of chronic interferon signaling 
on ILCs phenotype and function, and conducted on a series of pediatric patients presenting with interferon-signaling 
dysregulation associated diseases. 
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ABNORMAL NK CELL DIFFERENTIATION IN A DEF6 DEFICIENT PATIENT 
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Background and Aims: Autosomal recessive mutations in DEF6, encoding a small GTPase activating protein, have 
recently been associated with autoimmunity and increased susceptibility to severe herpes virus infections. Recurrent 
herpes virus infections are a hallmark of NK cell deficiencies, but their phenotype and function has not been 
extensively studied in DEF6 deficiency. We assessed the NK cell phenotype of one patient with DEF6 deficiency. In 
blood, the patient displayed an unusually high frequency of immature CD56bright NK cells, whereas the frequency of 
terminally differentiated CD56dimCD16+CD57+/- NK cells was reduced. Therefore, we decided to study the role of DEF6 
in NK cell function and differentiation. 

Methods: By flow cytometry-based assays, we studied cell proliferation, adhesion and IL-15 uptake in wild type and 
DEF6 knock-out primary human NK cells. We are now investigating other pathways by RNA-sequencing in DEF6 
knock-out human NK cells. 

Results: In healthy individuals, DEF6 protein expression increased throughout NK cell differentiation. Knock-out of 
DEF6 in human NK cells did not impair IL-15 mediated proliferation. Nor did DEF6 knock-out interfere with NK cell 
adhesion. 

Conclusions: Our findings suggest a role for DEF6 in the regulation of NK cell differentiation that contributes to the 
susceptibility of patients to herpes virus infections. 
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Background and Aims: Leucocyte adhesion deficiency is rare autosome-recessive disorder, characterized impaired 
leucocyte migration and severe life-threating infections. LAD-deficiency is usually fatal; few patients survive to 
adulthood without HSCT. 

Methods: We present evaluation of neutrophil function (adhesion molecules expression, migration, respiratory burst) 
and lymphocytes subsets in 10 patients with genetically-confirmed LAD-I(n=7) and LAD-III(n=3). 

Results: LAD-I-cohort enrolls patients in the age from 12d-21yrs at the moment of investigation. 3/7 with complete 
CD18-deficiency underwent HSCT and/or died in the first years of life, therefore Immunological tests were restricted 
and included standard lymphocytes subsets evaluation, revealed only decreased CD4+-T-cells percentage (p=0.049). 
Cohort with partial CD18-deficiency(9-21yrs) includes patients: with CD18-brigh lymphocytes subset (n=2), with “weak” 
CD18-expression on all leucocytes (n=2). In this cohort neutrophil migration was partially preserved (up to 50% of 
normal); 2pt have “hyperactivated” neutrophil phenotype (↓CD62L and ↑CD35-expression) and enhanced “respiratory 
burst” to fMLP (>90%). Partial-CD18-deficient patients have decreased percentage of Naïve-CD4+ T-cells(p=0.0085), 
RTE(p=0.0001) and Tregs(p=0.0247) compared to HC. Both switched and non-switched B-memory cells were variable: 
from normal-to-elevated (n=2) to decreased-to-absent (n=2). Also CD21low(p<0.0001, p=0.0068) and 
CD21lowCD38low(p=0.0077, p=0.038) B-cells percentage and absolute number were elevated. LAD-III deficient cohort 
includes 3 patients from 2 families (3-6yrs, 1pt-died, 2pts- HSCT). In this cohort predominantly B-cells lymphocytosis 
(50-60%of lymph, >12000cells/μL) was noted. Almost all B-cells were B1(CD5+, >80%of B-cells). 

Conclusions: Patients with partial LAD-deficiency have sings of immunodysregulation, such as decreased naïve 
CD4+-T-cells, Tregs, elevated CD21low and CD21lowCD38low B-cells and neutrophils hyperactivation, that can result 
to increased risks of autoimmune and autoinflammatory complications. 
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P2Y12 IS A NOVEL DRUGGABLE TARGET FOR BLOCKING MACROPHAGE-MYOFIBROBLAST TRANSITION 
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Background and Aims: Macrophage-MyofibrlbalstMyofibroblast Transition (MMT) is a newly discovered Smad3-
dependent mechanism for directly promoting the generatingdirect generation of protumoral cancer-associated 
fibroblasts (CAF) in thefrom tumor microenvironment via a macrophage Smad3 dependent manner, better-associated 
macrophages (TAM). Better understanding of its regulatory mechanism would uncover theraputic targetnovel 
therapeutic targets for developing its precision medicationmedicine against CAF-driven non-small-cell lung carcinoma 
(NSCLC) 

Methods: By conducting high -resolution single-cell RNA-sequencing with bone marrow -derived macrophages 
(BMDM), we identified P2Y12 as a novel Smad3 direct target gene in the cells undergoing TGF-β-driven MMT in vitro. 

Results: We found that macrophage P2Y12 level significantly correlated to the CAF abandanceabundance and 
associated with thepoorer overall survival of NSCLC patients. Genetic silencing of macrophage P2Y12 markedly 
suppressed MMT-driven myofibroblast formation and protumoral effectors in vitro and in vivo. Encouragingly, 
pharmaceutical inhibition of P2Y12 with FDA-approved P2Y12 inhibitor Clopidogrel effectively blocked MMT and 
associated-driven CAF formation and cancer progression in mice bearing sygeneicsyngeneic lung carcinoma LLC as 
well as human NSCLC xenograft in vivo. 

Conclusions: Thus, we successfully identified macrophage P2Y12 as a druggable target for presielyprecisely 
targeting MMT-driven protumoral CAF formation in lung carcinoma. 
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Background and Aims: The immunomodulatory and anti-inflammatory effects of intravenous immunoglobulins (IVIG) 
are associated with the modulation of pro-inflammatory cytokines. AIM: to assess an in vitro cell culture assay to 
measure the immunomodulatory capacity of the IVIG. 

Methods: Peripheral blood mononuclear cells (PBMCs) were stimulated with stimuli (phorbol 12-myristate-13-acetate 
and ionomycin [PMA/iono], lipopolysaccharide [LPS]) for 4 h, followed by incubation with IVIG (5-25 mg/mL) at different 
times (24 h and 48 h). IL-6 and TNF-α cytokine levels were determined by ELISA and cell viability by flow cytometry. 
Experimental conditions which yielded the highest and most reproducible cytokine inhibition were validated by 
measuring sensitivity, specificity, precision, accuracy, linearity, and range. 

Results: IVIG markedly inhibited LPS-stimulated IL-6 secretion (5 and 20 mg/mL, 56% and 87% reduction) and 
PMA/iono-stimulated TNF-α secretion (20 mg/mL, 52% reduction). No differences in cytokine levels were observed at 
different incubation times. Higher IVIG concentrations significantly correlated with reduced cytokine levels (IL-6, 
r=0.990, P=0.010; TNF-α, r=0.994, P=0.006), without decreasing cell viability (IL-6, r=0.196, P=0.804; TNF-α, r=0.085; 
P=0.915). The assay was validated measuring IL-6 secretion in IVIG-treated PBMCs (20 mg/mL, 24h), with excellent 
performance: sensitivity (100%), specificity (100%), intra-assay and inter-assay precision (coefficient of variation 4.78% 
and 4.97%, respectively), accuracy (recovery, 96.67%), linearity (R2≥ 0.9923) and range (0-800 pg/mL). 

Conclusions: IVIG markedly inhibited LPS-stimulated IL-6 secretion without decreasing cell viability, demonstrating 
the immunomodulatory capacity of IVIG. A robust and reproducible method has been successfully developed and 
validated. 

Disclosure: The authors of the study are full-time employees of Grifols, a manufacturer of intravenous 
immunoglobulins 
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VERY LATE-ONSET CHRONIC GRANULOMATOUS DISEASE: FACT OR ARTIFACT? 
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Background and Aims: An 87-year-old male patient, with no previous history of relevant infections until age 85, was 
referred for investigation after an unusual recurrence of cutaneous infections: i) pyogenic granuloma with osteomyelitis 
of the right thumb, ii) paronychia in the right hallux, and iii) extensive locoregional reaction to COVID19 vaccine (Pfizer) 
in the right arm, with isolation of Burkholderia gladioli, Candida albicans plus Stenotrophomonas maltophilia and 
Apiotrichum montevideense, respectively. He also had pleural effusion associated with granulomatous pleuritis, with 
isolation of Burkholderia cepacia. There was suture dehiscence at the pleural biopsy site. Additionally, he had septic 
shock associated with toe intertrigo with isolation of Serratia marcescens and Fusarium solani. All infections improved 
slowly after proper antimicrobial treatment. 

Methods: After an extensive and inconclusive laboratory workup, neutrophil superoxide production was investigated 
by flow cytometry using dihydrorhodamine (DHR) test. 

Results: Neutropenia and antibody deficiencies were ruled out. DHR test showed a complete lack of oxidative burst in 
patient’s neutrophils, with negligible fluorescence shift, in contrast to marked fluorescence increase in both healthy 
donor and age-matched control. This profile is consistent with X-linked CGD. Continuous prophylaxis with 
sulfamethoxazole/trimethoprim was started after diagnosis. 

Conclusions: This report emphasizes the importance of recognizing unusual clinical manifestations and their 
respective causative pathogens should prompt the investigation of functional phagocyte defects regardless of patients’ 
age. Clonal hematopoiesis is a possible mechanism to explain the phenotype reported herein. Molecular diagnosis is 
essential to better define this diagnosis. 
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PRIMARY IMMUNODEFICIENCY IN COMBINATION WITH FALLOT TETRALOGY AND THROMBOCYTOPENIA IN 
A PATIENT WITH JACOBSEN SYNDROME; CASE REPORT 
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Background and Aims: Jacobsen syndrome (JS) is characterized by growth and psychomotor retardation, facial 
dysmorphism, multiple congenital abnormalities, and thrombocytopenia. Here, we present a patient with JS with 
primary immunodeficiency and multiple abnormalities. 

Methods: Case presentation: A 2-year-old female patient was consulted with the pediatric immunology due to multiple 
hospitalizations due to frequent infections. The patient had been undergone thru surgery for tetralogy of Fallot when 
she was 4-month-old and had persistent thrombocytopenia. Physical examination revealed mental and growth 
retardation, trigonocephaly, upward palpebral fissures, operation scar on the sternum, and a 2-3/6 systolic murmur. 

Results: Hemogram showed WBC was 5.550/mm3, neutrophil 3.740/mm3, lymphocyte 1.480/mm3, platelet 
73.000/mm3. In the past laboratory evaluations, thrombocytopenia and lymphopenia were persisted as well. 
Immunologically IgG 573 mg/dL, IgA 32 mg/dL, IgM 33 mg/dL, CD3: 42%, CD4: 17.6%, CD8: 23%, CD19: 26.7% , 
CD16 24.2%, anti-A: 1/8 positive and Anti-HBs was 23.71. Intravenous immunoglobulin (IVIG) replacement therapy 
was started at 0.5 g/kg once a month. Clinical benefit was seen in the patient with IVIG treatment. Genetic screening 
was compatible with Jacobsen syndrome. 

Conclusions: Jacobsen syndrome is caused by a terminal deletion on the long arm of chromosome 11 and has an 
estimated prevalence of 1 in 100.000 newborns. Clinical manifestations are diverse and are frequently associated with 
Paris Trousseau syndrome, which is characterized by thrombocytopenia and platelet dysfunction. In addition, antibody 
deficiency is a common finding in patients with JS. 
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Background and Aims: We aimed to evaluate the clinical, laboratory, radiological, and neuropsychological findings of 
our patients diagnosed with Di George Syndrome (DGS) in this study. 

Methods: Patients with DGS between June 2001-March 2022 were included in the study. Clinical and laboratory data 
were evaluated retrospectively. Neuropsychological tests were applied to the patients to evaluate their neurocognitive 
findings. 

Results: Fifty-two patients (28 male and 24 female) were included in our study. Thirteen of the patients died in the 
follow-up. The median age was 10 years 7 months (2 months- 49 years 5 months) and the median age at diagnosis 
was 5 years and 4 months (1 month- 48 years 1 month) of the patients. Among 37 patients, who have been followed 
up, 27 (72.9%) had cardiac pathologies, 15 had hypoparathyroidism. Thirteen (35.1%) patients developed an 
autoimmune disease. Two patients had cancer (Non-Hodkin lymphoma and mycosis fungoides). Bilateral conduction 
deceleration in the anterior visual pathways in 6 (20%) of 30 patients was determined by the VEP (Visual Evoked 
Potentials). The auditory brainstem evoked potential test (BAEP) showed sensorineural hearing loss in 11 out of 30 
patients. Cranial MRI disclosed developmental brain abnormalities in 20 out of 25 patients. Impairments were noted in 
executive functions, expressive language, verbal memory in twenty patients who were neuropsychologically assessed. 
Immunological investigation 54% of patients had low IgM levels, 51.3% of patients had an absolute CD3 count 
<1500/mm3. 

Conclusions: Awareness of the potential for underlying neurologic disorders is key to anticipatory guidance, 
optimization of therapies, and maximizing life quality. 
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Background and Aims: Patients with chronic granulomatous disease (CGD) are highly susceptible to infections by 
fungi and catalase-positive bacterial strains. We report on a 10-year-old boy with X-CGD hospitalized for an episode of 
Lemierre syndrome complicating a cervical lymphadenitis caused by Aggregatibacter aphrophilus, a commensal 
bacterium of the upper respiratory tract and a rather unexpected pathogen in CGD due to its catalase-negative 
property. Notably, Aggregatibacter aphrophilus has never been described in association with Lemierre syndrome. 

Methods: Case report. 

Results: The second child of non-consanguineous parents, the patient has a family history positive for Crohn’s 
Disease, cutaneous lupus and rosacea in the mother, as well as recurrent oral aphtosis and rosacea in the sister. His 
medical history was remarkable for abscessed cervical lymphadenitis at age 8 and necrotic pneumonia at age 9. The 
most recent event was characterized by fever, tender cervical adenopathy, trismus and chest pain. CT scan revealed 
suppurated cervical lymphadenitis, segmental internal jugular vein thrombosis, and multiple pulmonary nodules 
compatible with septic emboli, indicating Lemierre syndrome. Cervicotomy and drainage were performed and 
intravenous antibiotics were initiated. Catalase-negative, facultative anaerobic Aggregatibacter aphrophilius was 
identified and confirmed by metagenomic analysis. No fusobacterium species were identified. The outcome was 
favorable. Immunological workup revealed a severely reduced dihydrorhodamine (DHR) oxidation suggestive of CGD. 
The mother and sister showed biphasic DHR oxidation patterns compatible with an X-linked genetic transmission. 
Mutation analysis is ongoing. 

Conclusions: Patients with CGD can suffer from life threatening infections by catalase-negative bacteria, such as 
Aggregatibacter aphrophilius that can lead to Lemierre syndrome. 
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Background and Aims: Presentation of Chronic Granulomatous Disease (CGD) may be easily overlooked in neonatal 
period. CGD is characterized by recurrent life-threatening bacterial and fungal infections with a high mortality rate. 

Methods: A 12-day-old male infant was referred to our hospital, due to a three day history of rash. On admission, he 
was febrile with well demarcated pustular lesions around the genital area and crusted pustular lesion on the face. 
Other clinical symptoms included conjunctivitis with purulent discharge, dactylitis in the right foot and cellulitis in the 
dorsum and planum of left and right foot, respectively. Ultrasonography revealed abscesses under the cellulitis site. He 
was initially treated with IV vancomycin due to severity of lesions. Bacterial culture of the nares was positive for MRSA, 
whereas cultures from blood, skin lesions and pus grew Serratia marcescens. Following antibiogram, meropenem was 
added. Fever subsided on day 2, and abscesses reduced in size. CGD was suspected and DHR test was performed 
that came up pathological. 

Results: The neonate had a normal recovery following 2 weeks of therapy and discharged home on prophylactic 
cotrimoxazole and itraconazome. Two days following discharge, he represented with new abscesses and he was 
treated again with IV antibiotics. He was also given IFN gamma and was planned for hematopoietic cell transplantation 
(HCT). 

Conclusions: CGD disease is rarely seen in neonates, however neonates with multiple abscesses, especially when 
caused by unusual pathogens such as Serratia marcescens, should raise the suspicion for underlying 
immunodeficiency, like CGD. Prompt diagnosis and treatment with broad spectrum antibiotics are crucial. 
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Background and Aims: TYK2 deficiency is a rare disorder characterized by recurrent mycobacterial and viral 
infections that can be associated with hyper IgE syndrome. Only 18 cases with this condition have been described so 
far. 

Methods: A 31-year-old male patient with a history of respiratory infections since the age of 1 month, asthma and 
recurrent pneumonia complicated by acute respiratory distress syndrome (ARDS) requiring mechanical ventilation was 
examined at our outpatient clinic. A year later he developed EBV-encoded RNA (EBER) negative primary mediastinal 
B-cell lymphoma (PMBCL), that was successfully treated with chemotherapy. The patient’s sister (age 20) was also 
referred to our outpatient clinic due to recurrent infections starting at the age of 1 month (umbilical granuloma) and a 
history of unspecified dermatitis, asthma, gingivostomatitis, herpes zoster, mononucleosis and recurrent herpes virus 
infections. Patients denied consanguinity and underwent screening for systemic autoimmune disorders and primary 
immunodeficiencies. 

Results: Initial laboratory testing of both patients excluded antibody, complement and cellular deficiency, but both had 
mildly elevated IgE levels. The female patient also had mild eosinophilia, basophilia and mildly elevated IgG4 levels. 
Targeted next generation sequencing of both patients revealed a homozygous 2-bp deletion in the TYK2 gene, 
c.1177_1178delGT, resulting in frameshift and premature protein termination (p.Val393GInfsTer98). 

Conclusions: We present a case of siblings with TYK2 mutation whose clinical course is different regarding the 
frequency and severity of infections. The brother’s disease was complicated by the development of PMBCL. TYK2 
deficiency is a rare disorder whose treatment modalities are challenging. 
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Background and Aims: We present the case of a pregnant 30-year-old Caucasian woman who was admitted to the 
Department of Infectious Diseases of the Santa Maria Hospital in Lisbon, Portugal, following a diagnosis of 
streptococcal cerebral abscess. The patient’s medical history was relevant for recurrent pulmonary infections during 
childhood as well as a history of oral and genital aphthous ulcers which had motivated an autoimmune screening, 
positive for ANAs and anti-dsDNA, with a negative pathergy test and HLA B51 haplotype. During hospitalization, the 
presence of vaginal as well as oral candidiasis was noted, in addition to an exuberant dermatophytosis on both feet; 
the patient also exhibited significant vulvar dystrophy compatible with Bowenoid papulosis, with histological 
documentation of in situ spinocellular carcinoma (positive for HPV 16 and 18). Imaging studies also revealed 
bronchiectasis, which later yielded Pseudomonas aeruginosa. 

Methods: After exclusion of HIV infection and demonstration of a normal lymphocyte count and immunoglobulin 
profile, the patient was investigated for an underlying primary immunodeficiency associated with chronic 
mucocutaneous candidiasis. A Th-17 deficiency was identified through flow cytometry, suggesting a STAT-1 gain-of-
function mutation. A genetic study was performed, leading to the identification of a heterozygous STAT-1 gene variant 
c.1957G >A, p(Val 653 lle). 

Results: Following treatment of infectious complications, the fetus vas delivered through cesarean section. The patient 
was thereafter discharged to be followed-up by a multidisciplinary team involving experts in Infectious Diseases, 
Immunology and Gynecology. 

Conclusions: This case exemplifies the need to consider differential diagnosis of primary immunodeficiencies when 
considering the possibility of an autoimmune disease. 

Disclosure: No.
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Background and Aims: We present the case of a 26-year-old Caucasian man with a relevant clinical history of 
chronic granulomatous disease associated with a NADPH oxidase mutation (p22-phox), resulting in several infectious 
complications such as neonatal BCG lymphadenitis and recurrent invasive salmonellosis, who was chronically 
medicated with cotrimoxazole, itraconazole, and gamma-interferon. The patient also suffered from a protein losing 
enteropathy and granulomatous colitis, for which he was under corticosteroid treatment with 10mg of prednisolone. 

Methods: The patient presented to an Infectious Diseases appointment following a 1-month period of lower left limb 
pain, headache, bilateral axillary adenopathies and night sweats. A whole-body CT scan demonstrated pyomyositis of 
the left tibialis anterior muscle, in addition to de novo hepatic lesions that were interpreted as abscesses. Cranial 
imaging performed after identification of a fronto-parietal ulcer revealed erosive osteomyelitis of the coronal suture with 
a surrounding soft-tissue abscess that extended into the dura-mater. 

Results: The patient was submitted to muscle and lymph node biopsies, both yielding Phaeoacremonium parasiticum. 
Following fungal identification while on itraconazole prophylaxis, the patient was promptly started on voriconazole, 
which has been well tolerated for over a year, with clear symptom relief and frank regression of both skin lesions and 
lymph node enlargement. 

Conclusions: This represents a rare case of extensive phaeohyphomycosis secondary to Phaeoacremonium 
parasiticum in a patient with chronic granulomatous disease successfully treated with long-term voriconazole. 
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Background and Aims: we describe the case of patient who presented with recurrent abscess episodes leading to 
the diagnosis of Chronic Granulomatous Disease (CGD) 

Methods: This case of a 06 month old boy who was referred to Birtraria Children's Hospital care for perianal abscess. 

Results: The patient had a particular personal health history of recurrent abscesses requiring several hospitalizations 
and with a significant family medical history of maternal cousin’s deaths (severe sepsis). During his hospitalization he 
showed signs of a severe infectious syndrome with fever (39°C), oral aphthosis, abnormal abscesses of the lymphatic 
ganglia and two anal fistulas with a remarkable perianal abscess. Laboratory testing revealed hyperleukocytosis, 
increased erythrocyte sedimentation rate positive protein C reactive. Immunologic studies showed hyper-
gammaglobulin, the lymphocyte subpopulations T CD3/CD4 and CD3/CD8 were normal. Microbiological studies were 
carried out where the existence of Aspergillus and in in the biopsy of lymphatic ganglia multi-resistant staphylococcus 
epidermidis was found. The patient’s further exploration found a positive Tetrazolium Nitro Blue (NBT) test twice one 
month apart; the diagnosis of CGD is confirmed by genetic studies which showed an X-linked form (CYBB gene 
mutation). The treatment includes the use of potent antimicrobial. He received a continuous chemoprophylaxis with 
trimethoprime-sulfamethoxasole and VFEND. During a course of hospitalization we observed clinical improvement. 

Conclusions: The isolation of particular opportunistic infections such as Aspergillus should prompt a diagnostic 
approach for CGD. the prognosis improved considerably with antibacterial and antifungal prophylaxie, most patients 
live well into adulthood 
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Background and Aims: STAT1 GOF is the most common cause of inherited syndromic chronic mucocutaneous 
candidiasis (CMC), a persistent or recurrent infection with Candida species due to skewed STAT1/STAT3 signalling 
and consequently Th1/Th17 disbalance. However, STAT1 GOF mutations are often associated with autoimmune 
complications (hypothyroidism, T1D, SLE). To date, only limited knowledge exists regarding the mechanisms 
underlying autoimmune complications in patients with STAT1 GOF. Our aim was to study whether STAT1/STAT3 
signalling disbalance in dendritic cells might be the underlying cause of such development of autoreactive features. 
Methods 

Methods: Monocyte-derived DCs were generated from adhered monocytes cultivated in the presence of IL-4 and GM-
CSF for 6 days. Subsequently, functional studies and RNA seq were performed. 

Results: The DC subpopulations in patients with STAT1 GOF mutations were skewed. We observed fewer 
plasmacytoid and CD16- myeloid DC (mDC), but higher numbers of CD16+ mDCs. The phenotype and cytokine 
productions of both patients’ conventional (cDCs) and tolerogenic (tDCs) dendritic cells differed substantially from 
healthy controls, particularly in the increased pro-inflammatory profile. Additionally, the patient cDCs induced higher 
numbers of IFNγ-producing T lymphocytes, while the patients’ tDC failed to induce regulatory T cells 
(FoxP3+CD25+CD4+). 

Conclusions: Our data revealed impaired functions of conventional and tolerogenic dendritic cells of STAT1 GOF 
patients, suggesting their role in autoimmune complications. 
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Background and Aims: Natural Killer cell deficiency (NKD) is an IEI in which the major clinically relevant immunologic 
abnormality affects NK cell number, maturity, or function. An individual with recurrent viral infection and NKD was 
found to have an X-linked damaging variant in ELF4. 

Methods: The effect of the ELF4 variant on protein expression, localization, and function was evaluated using 
proband’s derived cells and an overexpression system. Its effect upon human NK cell maturation was evaluated via an 
in vitro system using the proband’s progenitor cells. NK cell development and biology were further characterized using 
a bone marrow chimera mouse model. 

Results: The proband’s ELF4 variant disrupts DNA binding, reducing transcriptional activation of NK cell relevant 
target genes, thus selectively impairing ELF4 function. Corroborating previous ELF4 deficient murine models, the 
expression of the proband’s ELF4 variant disrupted NK cell development, maturation, and perforin expression. 
Similarly, the proband sample had decreased NK cell frequency, with diminished perforin and an increase in immature 
subsets; additionally corroborated by decreased yields of mature NK cells from the in vitro NK cell maturation system. 

Conclusions: We established the identified variant to be hypomorphic and to drive a specific NK cell phenotype, 
determining ELF4 as necessary for normal NK cell development, terminal maturation, and function. Through the 
characterization of the NK cells of the proband, expression of the proband’s variant in Elf4–/– mouse hematopoietic 
precursor cells, and a human in vitro NK cell maturation model, we established this particular ELF4 variant as a novel 
cause of NKD. 
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Background and Aims: The lung-brain-axis is an emerging area of study that got its basis from the gut-brain-axis 
biological pathway. This study aimed to investigate the role of metabolites in the RSV-associated neurologic 
syndromes as well as to further dissect the molecular mechanisms at the basis of RSV-induced long-term immune 
disorders. 

Methods: Material and Methods: After establishing the mice model, the samples were sent to Wuhan GeneCreate 
Biological Engineering Co., Ltd for metabolomics analysis. In addition, Hematoxylin-eosin staining, indirect 
immunofluorescence (IFA) and RT-qPCR were also carried out to establish the pathological changes 

Results: RSV infection promoted epithelial shedding and infiltration of inflammatory cells. Also, RSV 
immunofluorescence and titres were significantly increased. Moreover, IL-1, IL-6 and TNF-αwere also significantly 
increased after RSV infection and the cell structure of hippocampal CA1 area was loose and disordered. Inflammatory 
cytokines IL-6 and IL-1βexpression in the brain also increased however, TNF-αexpression showed no differences 
among the control and RSV group.We observed an increased expression of IBA-1 and decreased NeuN neuronal. In 
addition, RSV mRNA expression levels were also increased and15 metabolites were found upregulated in the RSV 
group including nerve-injuring metabolite glutaric acid, hydroxyglutaric acid and Spermine. Finally, ɑ-Estradiol 
increased significantly while normorphine decreased significantly at day 7 of infection among the RSV group. 

Conclusions: Conclusion: This study established a mouse model for the metabolomics model, and utilised 
hematoxylin-eosin staining, IFA and RT-qPCR to establish the pathological changes. It reported epithelial shedding 
and infiltration of inflammatory cells post RSV infection, along with RSV immunofluorescence and increased titres. 
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Background and Aims: Myeloid Differentiation factor (MyD) 88 is known to impairs Toll-like receptor and interleukin-1 
receptor-mediated immunity. MyD88-deficient patients present with a narrow predisposition to pyogenic bacterial 
infections mainly during the first 10 years of life, however, it is usually invasive and life-threatening. Most non-invasive 
Bacterial Infections in MyD88-deficient patients affect the skin and the upper respiratory tract sites where necrotizing 
infections are particularly common 

Methods: Here we report the appearance of pyoderma gangrenosum as a presenting feature associated with 
pseudomonal bacteremia in a patient with MyD88 deficiency. The patient is a 7-month old girl of non-consanguineous 
healthy parents from Latvian Roma Gipsy community. She presented with disseminated pseudomonal infection 
including bilateral otitis media and retropharyngeal abscess. Concurrently, a necrotic lesion appeared at her right calf 
with a typical picture of pyoderma gangrenosum. Notably her CRP was elevated during the acute infection. 

Results: Here intial testing showed impaired CD62 ligand shedding. She was subsequently genetically diagnosed with 
Autosomal recessive Myeloid Differentiation factor (MyD) 88 deficiency using the NHS clinically available gene panel. 

Conclusions: The association between pyoderma gangrenosum and pseudomonal infection is well known, but, it has 
hitherto not been described in MyD88 deficiency. References: Clinical features and outcome of patients with IRAK-4 
and MyD88 deficiency. Capucine Picard et all, Medicine (Baltimore). 2010 Nov;89(6):403-425. Pyogenic bacterial 
infections in humans with MyD88 deficiency. Horst von Bernuth et all. Science. 2008 Aug 1;321(5889):691-6. Infectious 
Diseases in Patients with IRAK-4, MyD88, NEMO, or IκBα Deficiency. Capucine Picard et all, ." Clinical microbiology 
reviews 24.3 (2011): 490-497. 

Disclosure: No. 

Keywords: pyoderma gangrenosum, immunodeficiency, MyD88 deficiency



PD057 

SUBTLE DIFFERENCES DUE TO IMMUNE DYSREGULATION IN SOLUBLE SURFACE MARKERS AND CELL 
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Background and Aims: CVID is a primary antibody deficiency with heterogeneous clinical phenotype, characterized 
by decreased levels of immunoglobulin (Ig) G and/or IgA and/or IgM, impaired response to immunization and recurrent 
infections. +68% of CVID patients have additional noninfectious complications (NIC). NIC result from immune 
dysregulation, and are associated with increased mortality. 2 clinical phenotypes are seperated: 
- CVID patients with recurrent infections only (CVID IO) 
- CVID patients with additional immune dysregulated complications (CVID+NIC) Research questions 
1) Are there differences in soluble surface markers and cell numbers of CVID IO, CVID+NIC, and HC? 
2) What drives these differences in CVID patients, suggesting differences in immune compartment involvement? 

Methods: Retrospective single center analysis on CVID IO n = 27, CVID with NIC (CVID+AI n = 6; CVID+gran n = 
8;CVID+mal n = 3). ELISA on first collected serum: sIL-2R, sCD4, sCD8, sCD163, sCD206, sCD14, ACE. Flow 
cytometry analysis on blood: white blood cell, T-cell, CD4+ and CD8+, B-cell, NK-cell. 

Results:   

 

PCA and heatmap showed majority of CVID IO patients clustered together. For CVID+AI and CVID+gran, more 
heterogeneous populations were observed. ACE, sIL-2R and sCD163 appeared important drivers. Spearman 
correlation profiles showed CVID+gran and CVID+AI were relatively similar. Similarities existed between the 
subgroups, but CVID IO showed a different profile as compared to CVID+NIC. 

Conclusions: - Differences in soluble surface markers and cell numbers can be observed between CVID IO en 
CVID+NIC subgroups 
- The macrophage biomarkers sCD163 and sCD206 seemed more informative and also to correlate more strongly with 
sIL-2R as did sCD4 and sCD8 or T-cell numbers. 
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Background and Aims: Non-Langerhans cell histiocytoses (non-LCH) include malignant and benign, localized or 
diffuse diseases. In pediatrics, the most frequent are juvenile xanthogranulomatosis (JXG) and Rosai-Dorfman disease 
(RDD) followed by Erdheim-Chester disease (ECD), and malignant histiocytoses. Recently, molecular genetic 
alterations, particularly in the ras-raf kinase pathway, were identified. 

Methods: In 2012, the German registry and consultation study for non-LCH - part of the International Rare Histiocytic 
Disease Registry - was initiated. Ninety-two patients were reported (36/50 female/male, 6 unknown; aged 0-4 years:40; 
5-9:14; 10-14:10; 15-19:12; 20-39:5; >39:10). 

Results: 6 patients died (aged: 1, 10, 42, 42, 51, 54 years); the others lost to follow-up (lfu). Among 34 JXG patients 
(all survivors or lfu), 2 had localized, 4 generalized skin involvement, 2 bone, 5 CNS, 2 eye, 3 deep soft tissue, 2 
skin/liver involvement, 2 mediastinal/tracheal compression, 2 intrathoracal extension. 5 patients received 
steroids/polychemotherapy. Two ECD patients were lfu. Among 16 RDD patients (all survivors or lfu), 9 had cervical 
lymphadenopathy (1 received steroids), 6 had extended disease (2 meningeal, 1 mediastinal/tracheal compression, 2 
bone, 1 liver/lungs; 5 received steroids/polychemotherapy). Five had histiocytic sarcoma (2 died; one survived after 
polychemotherapy/BMT). One patient had Langerhans cell sarcoma (survivor after polychemotherapy), 1 had H 
syndrome. Non-LCH was undefined in 27 (4 deaths after different treatments). Three patients with ALK positive 
undefined non-LCH received molecular therapies. Complete genetic workup was only performed in a subgroup of 
patients. 

Conclusions: Rare histiocytoses represent a very heterogeneous disease spectrum. Appropriate consultation 
depends on international prospective data collection, which should be further propagated. 
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Background and Aims: CVID is the most common symptomatic immunodeficiency among adults and clinical 
manifestations include not only infectious risk, but also autoimmune disorders. The aim of the study was to evaluate 
the prevalence of autoimmunity and their clinical associations in CVID patients. 

Methods: We conducted a retrospective study in a population of 137 CVID patients followed up in our Centre. We 
used Fisher exact test and unpaired t student to evaluate associations, with p considered significant when <0.05. 

Results: 71 patients (52%) had at least one autoimmune manifestation, including: autoimmune cytopenia (AC) in 20 
(15%) patients, in particular 18 autoimmune thrombocytopenia, 5 hemolytic anemia, 2 autoimmune neutropenia; GLILD 
in 23 (17%); organ-specific autoimmunity in 35 (26%), in particular 11 psoriasis, 7 vitiligo, 11 autoimmune thyroiditis, 7 
autoimmune gastritis, 3 lichen ruber planus, 1 type one diabetes, 1 Miller-Fisher Syndrome; autoimmune entheropathy 
in 18 (13%), in particular 8 IBD-like, 9 celiac-like entheropathy, and 1 lymphocytic colitis; two patients have connective 
tissue disease. Autoimmunity represented CVID onset in 25/71 patients (35%). No correlations between autoimmunity 
and other complications could be established. We compared the immunephenotyping in autoimmunity versus non-
autoimmunity patients and found a higher T -LGL percentage (19.5% ± 1.8 vs 14.0% ± 1.6, p=0.025), especially in AC 
and GLILD subgroups, and a lower smB percentage (5.0± 0.8 vs 8.3 ± 1.2, p=0.020). 

Conclusions: Autoimmunity manifestations in CVID patients are highly frequent and often the first sign of disease. 
Higher T-LGL and lower smB percentage are associated with autoimmunity. Further studies are needed to confirm 
these observations. 
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Background and Aims: Leucine-Rich Repeat-Containing Protein 8A (LRRC8A) is a transmembrane protein important 
for early T cell development and regulation of osmotic stress. We previously showed that a complete knockout of 
LRRC8A impairs thymocyte development at the double negative 2 to double negative 3 stages. Here, we aimed to 
identify the role of LRRC8A in mature T cell function and to determine the biologic relevance of LRRC8A in T cell-
driven diseases. 

Methods: We created a Cd4CreLrrc8afl/fl mouse model in which LRRC8A is conditionally deleted at the very late 
double negative 4 stage of thymocyte development. To determine the function of LRRC8A in T cell function, we used in 
vitroassays of T cell activation and metabolism as well as a mouse model of acute graft versus host disease (GVHD). 

Results: We found that LRRC8A is dispensable for T cell development after the double negative 4 stage of thymocyte 
development. LRRC8A is not needed for the activation of CD4+ T cells by professional antigen-presenting cells. 
However, CD4+ T cells with conditional deletion of LRRC8A had defective activation by non-professional antigen-
presenting cells, demonstrated by reduced survival, proliferation, cytokine production, and metabolic function. Notably, 
selective deletion of LRRC8A in donor CD4+ T cells reduces mortality and attenuates gastrointestinal inflammation in a 
major histocompatibility class II-mismatched mouse model of acute GVHD. 

Conclusions: These findings demonstrate that LRRC8A is essential for the activation of CD4+ T cells by non-
professional antigen presenting cells and identify a novel role for LRRC8A in CD4+ T cell mediated acute GVHD. 
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Background and Aims: Heterozygous IKBKB variants associated with gain of function (GOF) cause combined T- and 
B-cell deficiencies (Cardinez et al. 2018). We describe two patients with variants in IKBKB and distinct phenotypes. 
Patient A is a 16 year-old female who presented with recurrent skin infections, respiratory tract infections, signs of 
chronical sinusitis and chronic non-malignant lymphoproliferation. Patient B is a 48 year-old male who suffered from 
recurrent episodes of pansinusitis, chronic otitis media and multiple pneumonias resulting in bronchiectases and 
prompting lobar resection. 

Methods: Cystosolic and intranuclear protein expression and phosphorylation were measured by Western Blot. 
Patients were characterized immunophenotypically and functionally. 

Results: Patient A harbours the well-described variant c.607G>A (p.Val203Ile, heterozygous) in IKBKB. For patient B 
the novel variant c.368T>C (p.Leu123Pro, heterozygous) was found. Patient A has combined immunodeficiency 
because of severely impaired T- and B-cells and a spectrum of auto-antibodies. Patient B has a CVID-like phenotype 
with absent class-switch, but no evidence of T-cellular abnormalities. Compared to healthy controls, p65-
phosphorylation in the nuclear and cytosolic compartment was prolonged and IkBa-phosphorylation was enhanced 
indicative of an activated NFkB-signaling. 

Conclusions: IKBKB- GOF may also present as CVID without T-cellular abnormalities. In order to capture the various 
phenotypes, identification of additional patients will be instructive. 
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Background and Aims: Common variable immunodeficiency (CVID) is a clinically heterogeneous primary 
immunodeficiency (PID) characterized both by infectious and non-infectious complications. Since the introduction of 
immunoglobulin replacement therapy, the main causes of morbidity and mortality have suffered an epidemiological 
shift towards autoimmune disorders. This study aimed to characterize the clinical profile of dysimmune complications in 
Mediterranean CVID patients. 

Methods: Two-hundred and fifty patients with CVID were included in a multicenter Spanish-based cohort leaded by 
the Working Group of Minority Diseases of the Spanish Society of Internal Medicine (GTEM-SEMI). Epidemiological, 
clinical, and comorbidity-related parameters were registered with emphasis in autoimmune disorders. 

Results: The mean age of the population was 54 years, and 121 patients were male. Immune cytopenias were 
registered in 33.73%, with Evan’s syndrome accounting for most (14.3%). Lymphadenopathies were present in 88 
patients, in which granulomatosis and benign lymphoproliferation were the main histological traits (44.45% and 
65.91%). Eighty-two and 47 patients showed splenomegaly and hepatomegaly, respectively. Atrophic gastritis 
(27.36%) and immune enteropathy were relatively common, with diagnosed inflammatory bowel disease in 15.38% 
patients, celiac disease in 3.73%, villous atrophy in 27.1%, malabsorption in 15.45%, and eosinophilic or lymphocytic 
colitis in 9.47% and 18.39% of patients. Systemic autoimmune diseases were more frequent than in general 
population, with 2.81% suffering type 1 diabetes, 2.41% ankylosing spondylitis, 2% sarcoidosis, 0.80% systemic lupus 
erythematosus 0.40% rheumatic polymyalgia and 0.80% vasculitis disorders, among others. 

Conclusions: Immune dysregulation in PID entails a higher risk of systemic autoimmune disorders requiring prompt 
diagnosis and tailored treatment. 
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Background and Aims: Although the immune system is involved in vascular disorders, the actual role of B cells in 
atherosclerotic cardiovascular disease (ASCVD) remains unclear. CVID, due to the impaired B cell function, may 
represent a pathological condition suitable for studying the role of B cells in ASCVD. 

Methods: We investigated the prevalence of cardiovascular risk factors and subclinical ASCVD in a cohort of CVID 
patients, grouped according to clinical phenotype. Vascular structural and functional investigation was performed by 
SphygmoCor(R) XCEL instrument. 

Results: We enrolled 55 males and 67 females (mean age 50.9±14.4). No differences in age, sex, BMI, waist 
circumference were detected between “infection only” and complicated phenotype. Complicated patients showed 
increased CRP and more often required steroids (p=0.017) and immunosuppressants (p<0.001). Surprisingly, they 
presented lower total cholesterol (182±36vs204±41mg/dl, p=0.009) and LDL cholesterol (112±33vs129±42mg/dl, 
p=0.04), as well as lower fasting glucose (89±14vs98±17mg/dl, p=0.011) and glycosylated haemoglobin levels (33±4vs 
38±6mmol/mol, p<0.001) compared to uncomplicated cohort. Complicated patients also presented higher levels of 
CD21lo B cells (10.8% vs 6.8%), and large granular lymphocytes (26.0% vs 14.4%; p<0,001) and significantly reduced 
levels of switched-memory B cells (4.0%, vs 7.8%; p=0,043). Flow mediated dilation (FMD) and intima media thickness 
(IMT) were not different between groups in a sub-cohort of 45 patients. 

Conclusions: Our data suggest that clinical phenotypes of CVID may be associated with different cardiovascular risk 
profiles, possibly based on different underlying immunological features. 
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Background and Aims: In response to interferons, signal-transducer-and-activator-of-transcription 1 (STAT1) 
becomes phosphorylated by Janus Kinases (JAKs) promoting the transcription of gene programmes that promote 
antimicrobial defence. To date, hundreds of patients harbouring mutations in STAT1 termed gain of function (GOF) 
have been described worldwide, comprising a diverse primary immunodeficiency which includes vulnerability to 
infection, autoimmunity and cancer. A common hallmark of STAT1 GOF is raised pSTAT1 levels which provided a 
rationale for using JAK inhibitors in the clinic to prevent pSTAT1 mediated gene transcription. However, treatment with 
the JAK1/2 inhibitor Ruxolitinib does not lead to widespread amelioration of symptoms in patients. 

Methods: To explain this lack of response we transduced U3A cells (STAT1-/-) with WT or common gain of function 
mutations. STAT1 phosphorylation and gene expression dynamics were assessed by flow cytometry and 
nanoluciferase reporter assays, respectively. 

Results: In line with previous studies 1,2, we demonstrate that in cells expressing STAT1 GOF mutations STAT1 
phosphorylation and gene expression is raised at baseline and upon stimulation with interferons compared to cells 
expressing WT STAT1. Treatment with Ruxolitinib decreased cellular levels of pSTAT1 at baseline and in response to 
interferons across all cell types. However, although Ruxolitinib potently inhibited gene transcription in WT expressing 
cells, it was ineffective in their mutant counterparts. 

Conclusions: Despite the ability of Ruxolitinib to inhibit STAT1 phosphorylation in GOF mutant expressing cells, it 
failed to bring gene expression down to within the range of WT. This provides evidence of pSTAT1-independent gene 
transcription as a novel mode of drug-resistant pathogenesis. 
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Background and Aims: CVID is the most common symptomatic PID in adults, characterized by B-cell abnormalities 
and inadequate antibody response. Autoimmunity in CVID often manifests with autoimmune cytopenias. CVID patients 
with non-infectious complications are at a significantly greater risk of morbidity and mortality than those without 
autoimmunity. Several monogenic defects have been identified in CVID. However, only a part of CVID pathogenesis 
can be explained by genetic; it is evident that other additional factors are involved in disease onset and progression. 
We aim to define the epigenetic mechanism contributing to autoimmunity in CVID patients. 

Methods: Applying the Infinium Methylation EPIC array, we examined the DNA methylation in sorted CD19+ B- and 
CD4+ T cells of CVID patients groups (ITP, infection-only) and healthy controls. The software R, GSEA and GO were 
used for data analysis. In order to validate our results, pyrosequencing was used. 

Results: The analysis resulted in 208 top gene candidates or sequences with significantly different methylated 
DMRs.The candidate genes/sequences included genes of importance to the immune system or genes that encode for 
transcriptional control and execution elements. Furthermore, differences in the CpG methylation of large chromosome 
segments (DMBs) were determined, requiring further analysis. 

Conclusions: Our current results indicate a role of epigenetic aberration in CVID with autoimmunity. They may identify 
relevant DNA methylation changes in immune cells that could explain the manifestation of autoimmunity in these 
patients. Coming experiments should investigate whether it may be possible to use such epigenetic changes as a 
marker to identify autoimmunity before the onset of irreversible damage. 
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Background and Aims: Warts, Hypogammaglobulinemia, Infections, and Myelokathexis (WHIM) syndrome is a rare, 
autosomal-dominant primary immunodeficiency associated with increased susceptibility to recurrent bacterial infections 
and human papillomaviruses. Nearly all WHIM cases have been linked causally to heterozygous gain-of-function 
mutations in the CXCR4 C-terminus that result in increased receptor signaling. We report a case of a female 
presenting with symptoms of WHIM since age 3 years and harboring a novel CXCR4 mutation. 

Methods: A female aged 8 years with prior diagnosis of autoimmune neutropenia presented with history of persistent 
severe neutropenia, leukopenia, recurrent infections, myelokathexis, and no warts since age 3 years. The patient was 
assessed for mutations associated with congenital neutropenia. Immune cell phenotypes and immunoglobulin G (IgG) 
levels were assessed at different ages. 

Results: No mutations were detected in ELANE, HAX-1, G6PC3, or JAGN 1 genes. IgG levels were 690-831 mg/dL. 
Review of medical history revealed previously undiagnosed neutrophil hypersegmentation and connection of nuclear 
lobes with fine chromatin filaments consistent with myelokathexis. Genetic testing identified a novel heterozygous 
CXCR4 variant: c.893_1034dup (p.Ser346Profs*12). In vitro analysis of patient peripheral blood mononuclear cells and 
recombinant CXCR4-negative K562 cells expressing Ser346Profs*12 showed impaired CXCL12-induced receptor 
internalization and enhanced chemotaxis, typical hallmarks of CXCR4WHIM mutations. Acute treatment with filgrastim 
(G-CSF) led to marked improvement in leukocyte and absolute neutrophil counts. 

Conclusions: This case allowed for identification of the most distal C-terminal CXCR4 variant observed to date in a 
patient clinically confirmed with WHIM, with a truncation of only the last 7 amino acids. 

Disclosure: Katarina Zmajkovicova is a current employee and has equity ownership of X4 Pharmaceuticals. 

Keywords: CXCR4, variant, immunodeficiency, genetic disorders, immune disorder, WHIM syndrome



PD067 

ABERRANT T-BET EXPRESSION IN PATIENTS WITH SUSPECTED MENDELIAN SUSCEPTIBILITY TO 
MYCOBACTERIAL DISEASE IN SOUTH AFRICA 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Ansia Van Coller1, Brigitte Glanzmann2, Marlo Möller2, Craig Kinnear2, Monika Esser3, Richard Glashoff1 
1Stellenbosch University, Pathology, Cape Town, South Africa, 2Stellenbosch University, Biomedical Sciences, Cape 
Town, South Africa, 3Stellenbosch University, Paediatric Rheumatology, Cape Town, South Africa 

Background and Aims: The transcription factor T-bet has various important roles in innate and adaptive immunity. 
T-bet is also integral to the Mendelian Susceptibility to Mycobacterial Disease (MSMD)-associated IL-12-IFN-γ pathway 
and could represent a potential proxy marker for immune dysfunction in individuals with MSMD. The aim of this study 
was to investigate T-bet expression in South African patients with clinically suspected MSMD and to compare this 
expression to other functional readouts of the IL-12-IFN-γ immune pathway. 

Methods: Peripheral blood mononuclear cells were isolated from 11 healthy controls and 23 suspected MSMD 
patients, i.e., presenting with severe, persistent, unusual and/or recurrent mycobacterial/TB infections. Multiple flow 
cytometry-based assays were used to assess T-bet expression in various immune cell subsets along with IL-12/IFN-γ 
receptor expression and pSTAT1/pSTAT4 signalling. Induced IL-12 and IFN-γ production was assessed through 
Luminex analysis. 

Results: All suspected MSMD patients had aberrant T-bet expression in >33% of the immune cell subsets assessed. 
Reduced T-bet expression in CD16+ lymphocytes (particularly NK cells) and monocytes was the most prominent 
phenotype observed. Additionally, T-bet expression correlated significantly to IL-12 and IFN-γ receptor expression and 
signalling. Most notably, patients with reduced T-bet expression in all NK cells also had reduced IL-12 signalling and 
IL-12 production in response to IFN-γ stimulation. 

Conclusions: The suspected MSMD patients had aberrant T-bet expression compared to the controls, which 
correlated with dysfunction in the IL-12-IFN-γ pathway. This indicates that T-bet is a promising proxy marker for 
immune dysfunction relating to MSMD/TB susceptibility and could be used to earmark patients for further genetic 
investigations. 
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Background and Aims: IEI may display kaleidoscopic clinical presentations. Herein wefocused on children who 
manifested with hematological features (cytopenias, lymphoproliferation, eosinophilia,leukemia/lymphoma 
susceptibility, hemophagocytic lymphohistiocytosis) as a first sign of IEI. 

Methods: We retrospectively collected data from children (<18 years of age) who presented between 2010-2022 with 
hematological symptoms at two Italian pediatric hematology units and were eventually diagnosed with an IEI. 

Results: Thirty-two patients were included. The diagnosed IEI were heterogeneous, and comprehended 
Predominantly antibody deficiencies (Six Common Variable ImmunoDeficiency, 1 activated PI3K-delta syndrome, 1 
TACI and 1 TRNT1 deficiencies), Combined immunodeficiencies (1 IKAROS and 1RAG1 deficiencies), Syndromic IEI 
(1 Wiskott-Aldrich, 1 X-linked thrombocytopenia, 1 Kabuki, 1 Hebo deficiency), and Immunedysregulatory disorders (6 
ALPS, 2 STAT3-GOF, 1 IPEX, 3 familial HLH, 2 X-linked lymphoproliferative syndromes). Defects of phagocytes (2 
GATA2 deficiency) and Bone marrow failure syndromes (1 RTEL1 deficiency) were also observed. At presentation, 18 
patients showed cytopenia (3 bilinear, 1 trilinear), 12 benign lymphoproliferation, 5 HLH, 2 malignancies (lymphoma, 
acute myeloid leukemia), 2 myelodysplasia, and 1 eosinophilia. 10/32 patients (31%) had a positive family historyand 
8/32 (25%) showed other signs of immunedysregulation. 

Conclusions: A wide array of IEI could initially present with hematological involvement. Though single entities are 
rare, the cumulative number of patients with IEI who are firstly addressed to hematology units is clinically relevant, 
highlighting the need to increase the diagnostic awareness of IEI among pediatric hematologists. Positive family history 
and concurrent signs of immunedysregulation are key elements to raise diagnostic suspicion. 
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Background and Aims: Inducible T-cell kinase (ITK) deficient patients present with EBV (Epstein-Barr Virus) 
lymphoproliferative disease, hemophagocytic lymphohistiocytosis and hypogammaglobulinemia. Unlike in classical 
cytotoxicity defects, e.g. perforin deficiency, a murine model with a distinct clinical phenotype upon viral infection, 
resembling the human counterpart, has not been established. We chose to characterize the infection of itk-/- deficient 
mice with murine gammaherpesvirus 68 (MHV-68), which is the closest analogue of EBV. 

Methods: Itk-/- mice were infected with MHV-68 intranasally (n=61), uninfected itk-/- mice and infected B6 mice (n=60) 
served as a control. Mice were analyzed after a period of 1, 2, 4, 8, 12 and 24 weeks. Lymphocyte subsets were 
analyzed by flow cytometry on spleen, lymph node, liver, lung tissue and broncheoalveolar lavage. Spleen, liver and 
spleen were analyzed by immunohistochemistry. 

Results: Itk-/- mice show a distinct immunological phenotype (increased CD8 T cells, effector T cells, TCRVbeta4 
cells, decreased naïve T cells and CD4 T cells). Furthermore we observe tissue infiltration in the lungs of itk-/- mice, a 
feature, which is also observed in ITK deficient patients. BAL analyses suggest an significantly increased T cell activity 
12 weeks after infection compared to infected wild-type mice. 

Conclusions: After viral infection we observe distinct immunological and clinical features, which suggest that MHV-68 
infection in the itk-/- murine setting resembles partly the human phenotype with patients presenting with characteristic 
lung infiltrates. Further studies to investigate if therapeutic approaches are able to ameliorate the phenotype with e.g. 
adoptive T cell transfer are warranted to gain more insight. 
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Background and Aims: Non-infectious complications in patients with common variable immunodeficiency (CVID) 
have emerged as a great clinical challenge. Chronic inflammation has been related with increased risk of 
cardiovascular events. Thus, the aim of this study was to determine whether there is an increased risk of 
cardiovascular disease and a higher number of cardiovascular events in patients with CVID. 

Methods: Two hundred and fifty patients diagnosed with CVID were included in the Spanish registry of CVID 
developed by the Minority Disease Working Group of the Spanish Society of Internal Medicine (GTEM SEMI). 
Demographic parameters, survival data, infectious complications and non-infectious comorbidities such as 
cardiovascular events were collected. Statistical analysis was made with R version 4.0.0. 

Results: The mean age of CVID patients was 54 years. Forty-eight percent of the patients were male. The prevalence 
of cardiovascular risk factors such as hypertension, dyslipidemia and type 2 diabetes mellitus was higher than in 
common population; namely 20.88%, 16.65% and 8.84%, respectively (Fig.1). When analysing cardiovascular events, 
remarkably, 7.23% suffered heart failure, almost 7-fold than common population aged over 40 years old (Fig.2). 
Additionally, chronic kidney disease, cerebrovascular disease and peripheral arteriopathy were present in 4.82%, 2% 
and 1.20%, respectively. Figure 



1  Figure 

2  

Conclusions: A higher cardiovascular risk exists in CVID patients. In addition, cardiovascular events in CVID patients 
were more frequently documented than in common population. Further studies are needed to determine the etiology of 
these findings. Bibliography: DOI: 10.3389/fimmu.2020.00149 DOI: 10.1159/000435818 
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Background and Aims: Common variable immunodeficiency (CVID) is the most prevalent symptomatic primary 
immunodeficiency in humans. 10% of CVID patients carry heterozygous mutations in the tumor necrosis factor 
receptor superfamily member 13B gene (TNFRSF13B), encoding TACI. Mutations in TNFRSF13B alone may not be 
sufficient for the development of CVID, as 1% of the healthy population carry these mutations. The common hypothesis 
is that TACI mutations are not fully penetrant and additional factors contribute to the development of CVID. 

Methods: We investigated the perturbations of transcription factor binding and the transcriptome profiles in 
unstimulated and CD40L/IL21-stimulated naïve B cells from CVID patients harboring the C104R mutation in 
TNFRSF13B, and compared them to their healthy relatives with the same mutation. In addition, the proteome of 
stimulated naïve B cells was investigated. For functional validation, intracellular protein concentrations were measured 
by flow cytometry. 

Results: Our analysis revealed 8% less accessible chromatin in unstimulated naïve B cells and 25 % less accessible 
chromatin in class-switched memory B cells from affected and unaffected TACI mutation carriers compared to healthy 
donors. The most enriched transcription factor binding motifs in TACI mutation carriers involved ETS, IRF and NF-kB 
transcription factor family members. Validation experiments supported dysregulations in the NF-kB and MAPK 
pathways. In steady state, naïve B cells had increased cell death pathways and reduced cell metabolism pathways; 
while after stimulation, enhanced immune responses and decreased cell survival was detected. 

Conclusions: Using a multi-omics approach, our findings provide valuable insights into the impaired biology of naïve B 
cells from TACI mutation carriers. 

Disclosure: No. 

Keywords: ATAC-seq, Proteomics, TACI, CVID, naive B cells, RNA-seq



PD072 

RITUXIMAB TREATMENT FOR AUTOIMMUNE ENCEPHALITIS of IMMUNE DYSREGULATION, 
POLYENDOCRINOPATHY X-LINKED SYNDROME: CASE REPORT 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Van Anh Nguyen Thi 
National Children Hospital, Allergy - Immunology - Rheumatology, Hanoi, Viet Nam 

Background and Aims: IPEX syndrome is a rare hemizygous disorder that presents most commonly in early infancy 
and is characterized by severe enteropathy, chronic dermatitis, early-onset type I diabetes mellitus, 
hypoparathyroidism. Autoimmune encephalitis is another rare complication that could be severe if not treated with 
appropriate immunosuppressive agents and HSCT. Aims: Describe the successful treatment of autoimmune 
encephalitis by Rituximab for IPEX patient 

Methods: Case report 

Results: We report an 8-year-old boy admitted at the age of 7.5 with seizure and behavior disorder. In history, he had 
atopic dermatitis and hypothyroidism, recurrent URTI, and no history of IBD. CSF revealed AMPA antibody (+). Cranial 
MRI: hippocampal brain damage. Autoimmune encephalitis was confirmed and treated with bolus corticosteroid, 2 
doses of IVIG, Mycophenolate Mofetil, antiepileptic drugs, but he did not improve. After 6 months, he got severe 
diabetes with positive Anti – TG and anti – TPO. Analyzing the PID Panel gene find a pathogenic variant, c.1150G>A 
(p.Ala384Thr) in FOXP3. The patient's mother is a carrier, and his sister is not. We use Rituximab 375mg/m2/dose x 4 
doses every 1 week. After the second dose of Rituximab, the CD20 count was=0 cells/ml. After 4th dose, convulsions 
and memory improved, and he could calculate. After 6 months, blood sugar improved and insulin dose gradually 
decreased, skin lesson is better. His condition improved well in perception, calculation, and cycling, with no 
convulsions no behavioral disturbances. Currently we are planning for a HSCT by an HLA-matched sibling donor. 

Conclusions: Rituximab is effective in treatment for autoimmune encephalitis in IPEX syndrome 
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Background and Aims: TNFAIP3 encodes for A20 protein, a negative regulator of NF-kB and IFNγ signaling. 
Heterozygous loss-of-function mutations cause early-onset autoinflammatory diseases, variably associated with 
immunodeficiency. We report a novel familial TNFAIP3 mutation that associates to heterogeneous phenotypes. 

Methods: We collected clinical data and performed genetic and immunological studies. 

Results: A 12-year-old male patient presented high fever, associated with hepatosplenomegaly, lymphadenopathy, 
erythematous maculopapular rash, and pancytopenia (WBC 1200 cell/uL; Hb 10 g/dL; PLTs 61000/uL). He had a 
previous history of type 1 diabetes that onset at the age of 5 years, autoimmune thyroiditis, chronic urticaria and 
lymphopenia (ALC 570 cell/μL). Extended investigation of infectious diseases tested negative, and he was treated with 
immunoglobulins (2g/kg), with resolution of fever and increase of blood counts. Afterwards, he developed two coronary 
artery aneurysms that rapidly resolved with steroid treatment. Then, he relapsed with fever, rash, and splenomegaly 
that responded to immunoglobulins, and the IL-1R inhibitor anakinra was started. Next Generation Sequencing 
identified a novel heterozygous variant the c.219delC:p.Q74Rfs*21 in the TNFAIP3 gene. The same mutation was 
found in his mother who presented autoimmune thyroiditis, chronic urticaria, without recurrent fever, nor lymphopenia, 
with high proportion of CD19highCD21low B cells. On anakinra, the proband has no recurrent fever, but has lymphopenia 
(CD4 152 cell/uL) with a reduction of memory B cells. 

Conclusions: We report two familial cases of novel TNFAIP3 mutation: the clinical heterogeneity in the immunological 
manifestations may affect the morbidity. The role of the mutation in the lymphopenia requires further investigation. 
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Background and Aims: T-regopathies are combined primary immunodeficiencies characterized by immune 
dysregulation, leading to autoimmune, infectious and oncological manifestations. 

Methods: We retrospectively analyzed 18 patients with CTLA4 haploinsufficiency (CHAI) and 3 with LRBA deficiency 
(LATAEI), all genetically confirmed. The severity of the disease was assessed using the Immune Deficiency and 
Dysregulation Activity (IDDA) score. 

Results: The median age of the disease onset was 25.5 months (0 - 177 months). The most frequent clinical 
manifestations included autoimmune cytopenias (17/21), interstitial lymphocytic lung disease (16/21), 
lymphoproliferation (15/21), inflammatory bowel disease (11/21), skin/mucous lesions (9/21), endocrinopathy (7/21), 
arthritis (4/21). 15/21 patients had moderate decrease of CD3+ (mean 1.161±0.747 cell/ul) and CD19+ (mean 
0.262±0.279 cell/ul) lymphocytes, and profound reduction of switched B-cells (mean 0.020 ±0.030 cell/ul). 
Immunosuppressive therapy with glucocorticosteroids, mycophenolate mofetil, rituximab, sirolimus did not lead to 
complete symptoms remission in any patients. 15 patients were switched to abatacept and were assessed after at 
least 12 months of treatment (median 19.7 months (range 12–72)). In 11 patients treated with abatacept at an average 
dose of 18.6mg/kg every 2 weeks, IDDA score decreased from a mean of 11.8 ±1.8 to 3.4 ±2.0 points (p<0.001). In 4 
patients treated with abatacept at an average dose of 11 mg/kg every 4 weeks, IDDA score decreased from a mean of 
11.8 ±2.6 to 5.5 ±1.5 points (p=0.074). 

Conclusions: Patients with T-regopathies have diverse autoimmune symptoms. Abatacept, especially at higher doses 
is a promising treatment for patients with LRBA and CTLA4 deficiencies. 
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Background and Aims: STAT3 GOF germline mutations have been described recently and pose to early-onset 
multiorgan dysfunction, autoimmune disorders, lymphoproliferation, susceptibility to infection, and growth failure. Janus 
kinase inhibitors can control the disease activity; however, the efficacy of this targeted drug has not been precisely 
evaluated. Herein we prospectively evaluated the effect of ruxolitinib in STAT3 GOF patients. 

Methods: We included 4 patients who were evaluated every 3 months for long-term clinical and immunological 
responses of ruxolitinib. Extensive lymphocyte subpopulations, circulating T follicular helper (cTFH), and regulatory T 
cells, were determined by flow cytometry. 

Results: The mean age of the patients was 14.7±2.0 years with a follow-up period of 15 months. Ruxolitinib was 
started for lymphoproliferation (n=4), autoimmune cytopenia (n=3), and FTT (n=2) with doses as 15-20 mg/m2/twice a 
day. After one year of treatment, four patients demonstrated complete control of LP and autoimmune cytopenias and 
achieved statistically better quality of life scores. FTT in 2 patients was not improved. There were no serious side 
effects. Baseline decreased T, B and NK cell counts were observed in 30%, 8%, 30% of patients, respectively. 
Ruxolitinib did not change T, B, NK cell counts during the follow-up. High cTFH cell frequencies were observed in all 
patients at baseline, partially reversed on treatment. At baseline, the percentages of regulatory T cell 
(CD4+CD25+FOXP3+) were comparable between patients and controls. Interestingly, elevation in Treg cells were 
observed in all patients with ruxolitinib. TUBITAK (318S202). 

Conclusions: Long-term ruxolitinib therapy is effective and safe in patients with STAT3 GOF mutations. 
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Background and Aims: STK4 is the mammalian homolog of Hippo, which regulates proliferation and apoptosis in 
Drosophila. In the canonical pathway, STK4 activation leads to the degradative phosphorylation of YAP transcription 
factor, which leads to a proliferation arrest. Although STK4 mediates a pro-apoptotic role in non-immune cells, the 
human cases of STK4 deficiency revealed a non-canonical function of STK4 in mediating the survival of T cells. We 
have recently reported a homozygous nonsense mutation in STK4 identified in a pediatric patient leading to a complete 
loss of protein expression. Here we describe extended investigations into the functional consequences of STK4 
deficiency differentially in resting and proliferating T cells. 

Methods: We combined cell and molecular approaches (Western Blot, qRT-PCR and Flow Cytometry) to address the 
consequences of STK4 deficiency on various cell mechanisms. 

Results: Similar to the previously reported cases of human STK4 deficiency, patient’s peripheral T cells undergo a 
high level of apoptosis. Patient’s memory T cells are increased while naïve T cells are below normal range. However, 
unlike any previously reported cases, the patient’s T cells exhibit much stronger proliferation in response to TCR 
stimulation. Among the targets of STK4, phosphorylation of the tumor suppressor MOB1 was completely impaired, 
suggesting that the faster proliferation observed was due to the loss of MOB1’s inhibitory role on cell cycle. 

Conclusions: We present a case of STK4 deficiency with an accelerated TCR-induced T cell proliferation, where we 
investigated the differential role of Hippo pathway in naive and resting T cells. 
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Background and Aims: Timely diagnosis of IL-10R deficiency has been facilitated by NGS. However, as its sensitivity 
and availability are questioned, simple functional tests are needed. We therefore evaluated a simple cytokine inhibition 
assay in children with Inflammatory Bowel Disease (IBD). 

Methods: Heparinized whole blood from 28 IBD patients (median age 3 years) and 28 healthy controls was incubated 
overnight in Complete Media, either unstimulated ("Unst”) or LPS (1µg/mL) stimulated without IL-10 (“LPS”) or LPS 
stimulated after 45 min pre-incubation with IL-10 (“IL-10inc”) (10ng/mL, 20ng/mL, 30ng/mL or 40ng/mL). 
Concentrations of IL-10, IL-6, and TNFα in the supernatant were assessed by cytometric bead assay. Reduction of 
cytokine production after IL-10 incubation was calculated as (LPS-IL10inc)*100/(LPS-Unst), using the respective 
concentrations in the supernatant. 

Results: IL-6 median reduction in controls was 53%, 79% 83% and 88% (for 10ng/mL, 20ng/mL, 30ng/mL and 
40ng/mL IL-10 respectively). TNFα respective median reduction was 80%, 86%, 88% and 95%. Most IBD patients had 
comparable results (63%, 84% 91% and 95% for IL-6 and 76%, 80%, 86% and 93% for TNFα). In two patients with 
very early-onset IBD (2 months, 4 years old) IL-6 decreases were extremely small (3 and 4% in maximal IL-10 
concentrations), whereas increases of 5% and 8% were observed for TNFα. These results facilitated timely IL-10R 
diagnosis in the EO-IBD infant and were compatible with IL10R Sanger Sequencing of the toddler with initially negative 
WES. 

Conclusions: The above functional IL-10R assay is easily applicable and provides readily interpretable and clinically 
consistent results, which could compensate for unavailable or false negative WES. 
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Background and Aims: Combined immunodeficiency (CID) is a heterogeneous group of inborn errors of immunity 
(IEIs), characterized by profound defects in the development and function of both B and T cells.The non-infectious 
complications and immunologic profile in patients with CID may help identify patients who are more prone to the 
development of respiratory complications and therefore require periodic pulmonary evaluations for risk assessment 
purposes. 

Methods: This retrospective study was performed on patients with established diagnosis of CID registered between 
2009 and 2020.Patients were divided into two groups based on the development of pulmonary complications, and their 
demographic, clinical, and laboratory characteristics were compared. 

Results: 146 patients were enrolled in the study and divided into two groups of patients with (n=88) and without (n=58) 
pulmonary complications. Patients with pulmonary complications presented the disease’s symptoms earlier compared 
to patients without pulmonary involvement. In patients with pulmonary complications, oral candidiasis, failure to thrive, 
and otitis media, had higher frequency while in the other group, anemia, autoimmunity, rheumatologic disorders, and 
skin lesions. HRCTs available in 54.5% of patients with pulmonary complications, were compatible with pneumonia 
(39.8%), bronchiectasis (12.5%), pulmonary nodules (3.4%), atelectasis (1.1%), interstitial lung disease (1.1%), and 
pneumothorax (1.1%). Patients with pulmonary complications had lower number of T CD4+ but higher levels of CD8+ 
cells compared to patients without pulmonary complications (p=0.012 and p=0.005, respectively). 

Conclusions: The results of our study showed that respiratory disorders are of great importance in CID patients and 
require early periodic monitoring by respiratory tests and HRCT imaging to avoid irreversible injuries. 
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Background and Aims: Primary immunodeficiency diseases (PID) are a diverse group of disorders that affect various 
components of the immune system resulting in diverse clinical manifestations. 

Methods: Lymphocyte proliferation assay was assessed by using the Carboxyfluorescein succinimidyl ester (CFSE) 
dye dilution method. Briefly, peripheral blood mononuclear cells were isolated by the Ficoll gradient centrifugation 
method and stained with CFSE. Stained cells were seeded in a tissue culture plate under various conditions including 
without any stimulation and stimulation with phytohaemagglutinin-P and CD3/CD28 beads. These cells were cultured 
for 6 days in a CO2 incubator and acquired through a flow-cytometer followed by analysis by Kaluza software. 

Results: Over the last 1 year, 17 patients were analyzed for lymphocyte proliferation. Out of these, 6 had reduced 
proliferation; 7 had normal proliferation and 4 had equivocal proliferation. Out of the 6 patients, 2 (patients 1 and 6) had 
features of nail dystrophy, alopecia & reduced CD3/CD4 T cells. While one had compound heterozygous variants in 
FOXN1, the other had a single heterozygous variant in FOXN1. One (patient 2) had features of early-onset 
inflammatory bowel disease & CD4 lymphopenia. Another patient (patient 3) had features of combined 
immunodeficiency, eczema & extensive molluscum contagiosum infection. This patient had a novel homozygous splice 
site variant in CARMIL2. One (patient 4) had features of disseminated cytomegalovirus infection, cryptosporidial 
diarrhea, and CD4 lymphopenia. One (patient 5) had unexplained encephalopathy and persistent lymphopenia. Next-
generation sequencing showed a novel homozygous missense variant in RAG1. 

Conclusions: Lymphocyte proliferation assay by flow-cytometry serves as a quick and effective way of confirming 
underlying combined immunodeficiency, especially in cases where novel variants in PID genes are encountered. 
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Background and Aims: XIAP deficiency is an inborn error of immunity caused by mutations in XIAP/BIRC4. The 
disease is characterized by recurrent hemophagocytic lymphohistiocytosis, inflammatory bowel disease, 
hypogammaglobulinemia, severe and/or recurrent infections, splenomegaly, and cytopenias. Dermatological findings 
are very uncommon. Until now, there is not report of pustular psoriasis as a manifestation in XIAP1. 

Methods: Clinical case presenation 

Results: One year-old male who at 3 months presented papulosquamous exanthema predominantly on face treated 
with antibiotics and antivirals with partial response. Patient progressed to erythroderma plus fever, adenopathies, 
nodular lesions in spleen, diarrhea and wet cough. Biopsy of skin lesions: pustular psoriasis. No consanguinity or 
family history of immunodeficiency. He evolved with persistent fever and elevated inflammatory markers without 
response to broad-spectrum antibiotics. All cultures were negative. He developed multifactorial severe anemia. Bone 
marrow aspiration was negative for leukemia. He had normal T, B and NK cell counts, immunoglobulins, and abnormal 
lymphocyte proliferation to PHA (24%). He received subcutaneous anakinra 1mg/kg/day with decrease of all 
inflammatory markers, no fever and resolution of skin lesions in a few days. INVITAE panel reported a hemizygous 
pathogenic variant in XIAP c.755dup (p.Asn252Lysfs*15). 

Conclusions: CONCLUSIONS Until now, there is no report of pustular psoriasis as a manifestation of XIAP deficiency. 
This would be the first case. Like the absence of XIAP promotes inflammasome activation interleukin-1 receptor 
antagonist could be an option. The only curative treatment option for XIAP deficiency is allogeneic HSCT. 
REFERENCES 1 Mudde ACA, Booth C and Marsh RA (2021) Evolution of Our Understanding of XIAP Deficiency. 
Front. Pediatr. 
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Background and Aims: The nervous system may be affected in primary immune deficiency (PID) syndromes through 
infectious, autoimmune, neoplastic mechanisms, or as a primary feature of the syndrome. The aim of this study is to 
reveal the neurological manifestations in patients with PID. 

Methods: A retrospective analysis was evaluated of patients with PID by the department of Pediatric Immunology 
between January 2015 and January 2021. Hundred-seven patients who had neurological complaints were included in 
the study. Neurological findings were classified as primary, secondary, or coincidental. 

Results: The female/male ratio was 48/57, the median age: 11 years (min=1 max=60), the median follow-up time was 
72 months (min=7, max=240). The most common findings were; cognitive delay (n=62, 59%), epilepsy (n=23, 24.8%) 
and ataxia (n=20, 18%) respectively. Cranial MRI was abnormal in 80.4% (n=78) of the patients. Primary involvement 
was detected in 52% (n=48,5), secondary involvement was found in 20.8% (n=20), and structural or anatomical 
variants were founded in 16.7% (n=16) of the patients. Intracranial pathologies were grouped based on the anatomical 
location of MRI findings in the gray matter (n=6, 6.3%), the white matter (n=27, 28.4%), the pituitary gland (n=3, 3.2%), 
hydrocephalus (n=5, 5,3%), cerebral atrophy (n=21, 22.3%), cerebellar atrophy (n=33, 30%), and intracranial 
hemorrhage (n=3, 3%).The most common clinical findings were; cognitive delay (n=62, 59%), epilepsy (n=23, 22%) 
and ataxia (n=20, 18%) respectively 

Conclusions: The neurologic presentation may constitute the initial manifestation in certain types of PID. Early 
recognition and treatment are important to prevent or reduce future irreversible neurological damage. 
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Background and Aims: To perform a differential analysis of lung microbiome in patients with common variable 
immunodeficiency (CVID) with dysimmune disorders (cases), CVID patients who only suffered infections (controls) and 
healthy controls. 

Methods: Sputum samples were collected from 41 patients diagnosed of CVID followed in a primary 
immunodeficiencies referral unit. Cases (25) were defined as CVID with polyclonal lymphocytic infiltration, autoimmune 
or autoinflammatory diseases, non-infectious enteropathy and/or tumours. Controls (16) only presented infectious 
comorbidity. Fifteen healthy double controls were randomly selected. After DNA extraction, V3-V4 hypervariable 
regions were amplified with rRNA 16s universal primers. Illumina Miseq was used for gene sequencing. Sequences 
were quality-filtered and end-trimming for eliminating final base pair was conducted. They were transferred to Dada2 
pipeline analysis obtaining genus and species taxonomy (Amplicon Sequence Variants or ASVs) (Fig. 1).  

 

Results: Shannon biodiversity index statistically differed in the lung microbiome composition among CVID cases and 
healthy double controls (p<0.05). No statistically significant differences were found in the lung microbiota of CVID 
cases and controls, or among CVID controls and healthy controls (Fig.2) The lung microbiome composition of 5 
patients with granulomatous lymphocytic interstitial lung disease (GLILD) was also analysed and compared with CVID 
cases, with no statistical significance. Streptococcus spp. was the most frequent genus found in the three groups, but 
its relative abundance was higher in CVID cases (Fig. 3) Figure 2  Figure  



 

3  

 



Conclusions: In conclusion, our findings suggest a potential role of the lung microbiome, never analysed until date, in 
the pathophysiology of the dysimmune disorders associated to CVID. Bibliography: doi:10.1007/s10875-018-0574-z 
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Background and Aims: Somatic pathogenic variants at the FAS gene underly up to 20% of ALPS cases. These 
variants are restricted to double-negative alpha-beta T cells (DNT) which are elevated in ALPS patients but normalized 
under immunosuppressive treatment. Therefore, the identification of these somatic variants is a major challenge in 
patients under treatment and can delay the molecular diagnosis. 

Methods: Here, we present a patient with early-onset ALPS in whom we identified a somatic pathogenic insertion 
(FAS:c.718_719insGTCG). For that, we used Sanger and deep amplicon sequencing (DAS) in CD3+ cells and 
peripheral blood. Moreover, we studied samples before and during the treatment with Sirolimus (across five years) to 
explore the detection limits of the technique and study the evolutionary dynamics of the somatic event. 

Results: The variant was first discovered in CD3+ enriched samples (RosetteSep™) by Sanger sequencing but was 
not detected in peripheral blood (7.4% DNT cells). However, using DAS, it was found in blood and CD3+ cells, even in 
low DNT counts (0.89%). In that scenario, we demonstrated that the variant allele frequency was doubled in CD3+ 
enriched samples (1.6% CD3+, 0.68% blood) and that there was an excellent correlation between DNT counts and the 
frequency of the variant (Pearson’s R: 0.98). 

Conclusions: Our results evidence that somatic variation is more likely to be detected on CD3+ enriched cells and 
pre-treatment samples but it can also be discovered in peripheral blood of patients under treatment. This highlights the 
success of sorting-free sequencing experiments and the importance of somatic studies in previously unsolved ALPS 
cases. 
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Background and Aims: Pediatric Acute-onset Neuropsychiatric Syndrome (PANS) is a clinical diagnosis in children 
with severe, acute manifestation of neuropsychiatric symptoms, including obsessive-compulsive disorder and tics, 
triggered by infectious agents.. Previously, in a clinical trial in 21 participants, multiple, consecutive infusions of 
intravenous immunoglobulin (IVIG) was effective in ameliorating psychiatric symptoms. To further explore the 
hypothesis of postinfectious autoimmunity and immune dysregulation in PANS, 10 additional participants with PANS 
were evaluated. 

Methods: The primary endpoint was the change in monocyte activation levels in PANS from baseline to post-infusion 
6 (6 infusions at 3 week intervals of IVIG [Octagam 5%]). Additional endpoints were changes in psychological 
evaluation scores (Children’s Yale-Brown Obsessive Compulsive Scale [CY-BOCS] and the Yale Global Tic Severity 
Score [YGTSS]) from baseline to post-infusion. 

Results: Ten male participants with moderate to severe PANS were enrolled based on severity of baseline symptoms. 
The mean age was 12.4 years (range 6 to 16 years). Preliminary monocyte analysis has shown downregulation of all 
inflammatory monocytes correlating to clinical psychological response. Clinical evaluations demonstrated statistically 
significant improvement, similar to the previous study, resulting in overall reduction in CYBOCS (-64.83%, p<0.001)and 
YGTSS (79.18%, p<0.001) scores. 

Conclusions: Combined data from both studies (31 PANS participants) emphasize that PANS is an autoimmune 
disease and IVIG has an immune-modulatory impact. Further analysis will clarify the role of IVIG in this disease. 

Disclosure: Dr. Melamed received an independent grant from Octopharma for the study of PANS. 
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Background and Aims: Some individuals with Trisomy 21 (T21) show clinical manifestations and cellular phenotypes 
similar to those reported for STAT1-GOF mutations such as immune dysregulation and increased infection 
susceptibility. Subsequently, an at least partially, shared pathophysiologic mechanisms have been proposed. We 
therefore aimed to explore the effect of ex vivo JAK inhibition. 

Methods: Determination by flow cytometry of Interferon (IFN)-alpha/IFN-gamma receptors(R) expression on 
monocytes obtained from 2 individuals with T21. Total (n-terminus) and phosphorylated STAT1 (pSTAT1) levels were 
determined on monocytes obtained from patients with T21 (n=3), STAT1 GOF (n=3) and one T21 patient carrying a 
STAT1-GOF mutation. The IFN signature was evaluated using the NanoString® nCounter® Element platform. 

Results: Higher IFN-αR2 and IFN-γR2 levels were observed in T21 compared to healthy controls (HC). Similar to 
STAT1-GOF, individuals with T21 had higher basal STAT1 (mean: T21 326 vs. HC 286 MFI) and pSTAT1 levels after 
IFN-gamma stimulation (mean: T21 3302 vs. HC 1942) were higher in T21 individuals when compared to HC. Similarly, 
STAT1-GOF and DS individuals also shared higher expression of genes associated with the IFN pathway, such as 
CXCL10 or CXCL9. Baricitinib was effective in modulating STAT1 phosphorylation in a T21 individual in the 
recommended dose range (2mg/24h dose of oral Baricitinib achieves peak plasma concentration of~50nM) following a 
similar pattern compared to a STAT1-GOF patient. 

Conclusions: We here show an overlap of IFN mediated immune dysregulation between T21 and STAT1 GOF and 
provide preliminary data suggesting JAK inhibition as a targeted therapeutic strategy for a subgroup of individuals with 
T21. 

Disclosure: No. 

Keywords: Down Syndrome, Trisomy 21, JAK INHIBITION, Baricitinib, IFN signaling



PD086 

FULL-LENGTH FOXP3 PRECEDES EXPRESSION of OTHER ISOFORMS IN HUMAN THYMOCYTES AND NAIVE 
T CELLS 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Reiner Mailer 
University Medical Center Hamburg-Eppendorf, Institute of Clinical Chemistry, Hamburg, Germany 

Background and Aims: The transcription factor FOXP3 is indispensable for regulatory T (Treg) cells demonstrated by 
the development of immunodysregulation, polyendocrinopathy, enteropathy, X-linked syndrome (IPEX) in patients with 
impaired FOXP3 functions. In humans, alternative splicing of FOXP3 generates isoforms that lack coding exon 2, exon 
7 or both. Isoforms lacking exon 7 (e.g., FOXP3Δ2Δ7) fail to induce a suppressive phenotype and promote Th17 
differentiation, whereas the isoform lacking exon 2 (FOXP3Δ2) supports Treg-cell functions in cooperation with full-
length FOXP3. However, IPEX mutations within exon 2, that restrict functional protein expression to the FOXP3Δ2 
isoform, indicate that FOXP3Δ2 alone is insufficient to facilitate Treg-cell development. 

Methods: We investigated FOXP3 isoform expression in human thymocytes and in stimulated naïve CD4+ T cells 
using real-time PCR, immunoblots and FACS analysis. 

Results: We found that thymocytes predominantly express full-length FOXP3 and that the presence of FOXP3Δ2 is 
greatly diminished compared to Treg cells from peripheral blood. Moreover, full-length FOXP3 precedes FOXP3Δ2 
induction upon T-cell antigen receptor stimulation in naïve CD4+FOXP3- T cells. 

Conclusions: FOXP3 induction leads to the initial generation of full-length FOXP3, whereas isoform expression with 
alternatively spliced FOXP3 exon 2 is delayed. These results provide a rationale for the increased full-length FOXP3 
isoform ratio in chronic diseases and help to understand why unaffected FOXP3Δ2 isoform expression fails to prevent 
IPEX in patients with FOXP3 exon 2 mutations. 
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Background and Aims: We reviewed all patients with primary immunodeficiency diseases (PID) that presented to the 
immunology clinic at our hospital for features of immune dysregulation. Aim: To describe the clinical manifestations and 
basic immunological findings in Sudanese patients with features of immune dysregulation. Additionally, we looked into 
how these findings affected their management and outcome. 

Methods: Retrospective analysis of all patients referred with PID looking for features of immune dysregulation: 
autoimmunity, allergy, lymphoproliferation and cytopenias. 

Results: Total number of patients with suspected PID was 120 patients. Sixteen patients had features suggestive of 
immune dysregulation in the form of autoimmunity evident as autoimmune cytopenia, endocrinopathies, 
lymphoproliferation, inflammatory bowel disease, enteropathy, arthropathy and allergy. Most reported allergic features 
included eczema and food allergy. Half of the patients had altered immune phenotypes with low immunoglobulin levels; 
either IgG or IgA (5 patients), increased IgE was noted in 4 patients. Four patients (25%) had low CD4 helper T cells, 
increased double-negative T (DNT) cells were seen in 4 patients and one patient had low CD4+CD25+FOXP3+ T cells. 
Management proved difficult due to recurrent infections, medication side effects or refractory disease. Almost half of 
the patients were lost to follow up, with 3 deceased patients. 

Conclusions: Immune dysregulation in patients with PIDs is poorly identified and hence under reported in Sudan and 
Africa. Inter-clinic collaboration is recommended to identify more patients, with the provision of better diagnostic and 
therapeutic modalities including targeted therapy and specific genetic diagnosis. 
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Background and Aims: The biological activity of interleukin-2 can be modulated by complexing with anti-cytokine 
monoclonal antibodies. Some cytokine complexes containing interleukin-2 (IL-2cx) preferentially stimulate effector 
cells, such as natural killer cells and cytotoxic T lymphocytes, whereas other IL-2cx selectively activate regulatory T 
cells. In the setting of experimental hemophagocytic lymphohistiocytosis (HLH), it has been shown that treatment with 
certain IL-2cx results in premature death of perforin (Prf)-deficient animals, despite restoring the relative lack in 
regulatory T cells, which occurs during HLH. We hypothesize that a specific stimulation of effector cells by IL-2cx might 
promote Prf-independent killing and be beneficial during HLH. 

Methods: In the setting of experimental hemophagocytic lymphohistiocytosis (HLH), we investigated the effect of a 
specific stimulation of effector cells by IL-2cx. 

Results: When using specific IL-2cx, we observed a reduction in spleen size in LCMV-infected Prf-deficient mice. 
Blood values of white blood cells and hemoglobin also improved in IL-2cx-treated animals. CD8 T cell numbers in both 
LCMV-infected WT and Prf-deficient mice decreased under IL-2cx treatment. Furthermore, lower viral loads were 
measured in IL-2cx-treated WT and HLH mice, when compared with untreated mice. 

Conclusions: Thus, we have set the prerequisites to test the biological activity of IL-2cx in experimental HLH and to 
investigate whether IL-2cx could skew the cytotoxic machinery towards Prf-independent alternative killing, improving 
immune homeostasis in experimental HLH. 

Disclosure: No. 

Keywords: Hemophagocytic Lymphohistiocytosis (HLH), mouse model, cytokines, targeted treatment



PD089 

TREATMENT of AN HLH-MIMIC DISEASE BASED ON HAVCR2 VARIANTS WITH ABSENT TIM-3 EXPRESSION 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Samantha Tromp1,2, Marijn Gillissen3, Sophie Bernelot Moens3, Ester Van Leeuwen2, Machiel Jansen2, Lianne 
Koens4, Caroline Rutten3, Taco Kuijpers1,2 
1Amsterdam UMC location University of Amsterdam, Department of Pediatric Immunology, Rheumatology And 
Infectious Diseases, Amsterdam, Netherlands, 2Amsterdam UMC, Department of Experimental Immunology, 
Amsterdam, Netherlands, 3Amsterdam UMC location University of Amsterdam, Department of Hematology, 
Amsterdam, Netherlands, 4Amsterdam UMC location University of Amsterdam, Department of Pathology, Amsterdam, 
Netherlands 

Background and Aims: Hemophagocytic lymphohistiocytosis (HLH) is a life-threatening disease characterized by 
uncontrolled immune activation and tissue damage. We describe a 30-year-old male patient with no medical history, 
presenting with prolonged fever, hepatosplenomegaly, ascites, increased ferritin and LDH reminiscent of HLH, but 
normal cell counts and a complete lack of HLH-associated cytopenia. 

Methods: WES was performed to identify underlying immunogenetic defects. Extensive immunophenotyping and NK-
cell function tests were performed. 

Results: Besides T- and B-cell lymphopenia, NK-cell numbers were normal but their function impaired. PET-CT 
showed FDG-avid mesenteric lesions, apart from hepatosplenomegaly. Biopsies revealed prominent omentum 
infiltration by lymphocytes and signs of hemophagocytosis in liver and bone marrow. Having excluded autoimmunity, 
infectious causes and malignancy, routine HLH gene panel analysis was negative. More extensive gene analysis with 
an IEI gene panel and subsequent studies revealed compound heterozygosity for two variants in HAVCR2, resulting in 
absent T-cell immunoglobulin and mucin domain-containing protein 3 (TIM-3) expression. Upon treatment, the patient 
fully recovered, laboratory findings and his NK-cell function normalized. 

Conclusions: The patient was diagnosed with complete TIM-3 deficiency causing prominent hyperinflammation in the 
absence of any underlying condition including malignancy. The immune activation syndrome was treated with 
etoposide and dexamethasone according to the HLH-94 protocol. Once the TIM-3 variants became evident, treatment 
with immunosuppressive agents (cyclosporine and prednisolone) was continued instead of extended chemotherapy 
combined with allo-HSCT. To date, one year later, after cautious withdrawal of prednisolone, the patient is in complete 
remission with low dose cyclosporine as the only immune suppression. 
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Background and Aims: Immune dysregulation with colitis is classified as an inborn error of immunity (IEI). We 
describe two patients who presented with IBD-like clinical features with different mutations in IL-10RA and MEFV 
genes. The aim was to study the patients’ clinical, and immunological features including cytokine expression, 
signalling, levels and response to treatment. 

Methods: IL-10R expression, pro-inflammatory and regulatory cytokines’ expression and levels, and STAT3 
phosphorylation were investigated under different conditions in comparison to age and sex-matched healthy controls 
via flow cytometry and Real Time-PCR. 

Results: Patient 1 had significantly decreased but not absent expression of IL-10RA. However, IL-10 induced STAT3 
phosphorylation in both monocytes and lymphocytes was absent. IL-10 producing type-1 regulatory T cells were higher 
in the patient’s unstimulated cells in comparison to HC. The patient’s PBMCs and CD4 T cells showed increased 
expression of FOXP3, CTLA4, HELIOS, ICOS, IL-10, IL-1, IL-17, and IL-23 in comparison to HC. Plasma cytokine 
levels measured at different time intervals were variable but generally lower in patient-1 than in patient-2 and HC, 
especially IL-17A, IFN-ɣ, IL-1β and IL-18. Ruxolitinib-treated patient-1-derived cell lines showed decreased IL-10 
production but not when treated with Anakinra. IL-10 and Anakinra stimulated PBMCs also showed decreased 
expression of IFN-ɣ mRNA by RT-PCR, in comparison to reduced IL-6 and IL-1b mRNA expression in stimulated HC. 
Patient 2 stimulated PBMCs had higher TNF levels in comparison to patient-1 and HC. 

Conclusions: This study demonstrates the immunological processes and the possible therapeutic approaches in two 
patients presenting with features consistent with IBD-like disease. 
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Background and Aims: DOCK8 deficiency (DOCK8-Def) is an inborn immunity error (IEI) resulting from deletions in 
the DOCK8 gene. DOCK8-Def hallmarks are high IgE levels, T and B cells defect, propensity to develop eczema, 
recurrent cutaneous viral infections, allergy, autoimmunity, inflammation, and cancer. Unlike other Hyper-IgE 
syndromes the disease is usually more aggressive. Hence the curative treatment is with Hematopoietic stem cell 
transplantation. We aimed to describe the clinical, immunological, and genetic characteristics of a DOCK8-Def cohort 
at the Instituto Nacional Pediatria Immunodeficiency Research Unit (IRU-INP). 

Methods: We obtained information from the records registered with a DOCK8-Def in the IRU-INP's database. 
Descriptive analysis was carried out. 

Results: We found ten patients in seven families: 2 consanguineous, 4 had inbreeding, and 4 had a history of IEI. The 
median age at diagnosis was 88.7 months (4-141.6). Infectious, allergic, and autoimmune characteristics are shown in 
Table. We found rare symptoms such as pyramidal syndrome, partial paralysis of the right third pair, and pelvic 
mononeuropathy. One patient developed stage 3 lymphomatoid granulomatosis. We obtained a functional diagnosis in 
8 patients using flow cytometry and a genetic diagnosis in 9. The immunological parameters were: high eosinophils 
(50%), low CD3 (30%), low CD4 (40%), low CD8 (20%), low CD19 (30%), low CD56 (20%); immunoglobulins high IgE 
(80%), low IgM (40%).  



 

Conclusions: The DOCK8-Def clinical manifestations are as broad as the functions of the DOCK8 protein in the body. 
Therefore, the evaluation of DOCK8 expression by flow cytometry is an affordable, adequate and quick diagnostic test, 
as good as the genetic diagnosis. 

Disclosure: No. 

Keywords: Hyper-IgE, DOCK8, combined immunodeficiency, eccema, lymphopenia



PD092 

DISSEMINATED NOCARDIOSIS AND ANTI-GM-CSF ANTIBODIES. 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Lorenzo Salvati1, Boaz Palterer1, Nicoletta Di Lauria1,2, Annarita Botta1,2, Camilla Tozzetti3, Manuela 
Capone1, Filomena Ferrentino3, Chiara Naldi3, Giovanni Ascione3, Laura Maggi1, Alessio Mazzoni1, Giulia 
Lamacchia1, Anna Vanni1, Barbara Brugnoli1, Ilaria Campo4, Francesco Liotta1,5, Lorenzo Cosmi1,5, Alessandro 
Bartoloni1,2, Francesco Annunziato1,6, Paola Parronchi1,5 
1University of Florence, Department of Experimental And Clinical Medicine, Firenze, Italy, 2Careggi University Hospital, 
Florence, Italy, Infectious And Tropical Diseases Unit, Firenze, Italy, 3Internal Medicine Unit 3, Careggi University 
Hospital, Florence, Italy, 4Internal Medicine and Infectious Diseases Department, IRCCS Policlinico San Matteo 
Foundation, Pneumology Unit, Pavia, Italy, 5Careggi University Hospital, Immunolgy And Cell Therapy Unit, Firenze, 
Italy, 6Careggi University Hospital, Flow Cytometry Diagnostic Center And Immunotherapy, Firenze, Italy 

Background and Aims: Infections that are unusually severe or caused by opportunistic pathogens are a hallmark of 
primary immunodeficiency (PID). Recently, anti-cytokine autoantibodies (ACA) have emerged as the cause of some of 
these infections, determining acquired immunodeficiency and behaving like PID phenocopies. Nocardia spp. are Gram-
positive bacteria that can cause disseminated infection in immunocompromised patients. However, several cases 
occur in apparently immunocompetent hosts. Anti-GM-CSF autoantibodies have been detected in patients with 
autoimmune pulmonary alveolar proteinosis (PAP), disseminated nocardiosis or cryptococcosis (particularly 
Cryptococcus gattii infection). We report an apparently immunocompetent individual presenting with disseminated 
nocardiosis. 

Methods: Flow cytometry was used to measure lymphocyte populations. Anti-GM-CSF autoantibodies were measured 
with ELISA. 

Results: A 55-year-old otherwise healthy woman presented with disseminated nocardiosis with cerebral and 
pulmonary abscesses. There was no family history of infections or autoimmunity. She received BCG vaccination 
without complications. She had leukopenia and lymphopenia with normal T and B cell subsets, mild 
hypogammaglobulinemia, indeterminate TB-IGRA test, negative HIV test, normal DHR test and reduced IFN-γ 
production after mitogen stimulation. Serum anti-GM-CSF autoantibodies were increased (57 mcg/ml, normal ≤3). She 
had no clinical or instrumental signs of PAP. Trimethoprim-sulfamethoxazole and imipenem were administered, with 
progressive improvement. 

Conclusions: We identified anti-GM-CSF autoantibodies as the cause of disseminated nocardiosis in a previously 
healthy and apparently immunocompetent adult. This case emphasizes the importance of including ACA in the 
differential diagnosis of PID, especially in previously healthy adults. Recognition of anti-GM-CSF autoantibodies 
warrants careful screening for PAP. Currently there are no specific treatment or prophylaxis recommendations for anti-
GM-CSF autoantibodies-related infections. 
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Background and Aims: FAS-associated protein with death domain (FADD) deficiency is a rare autosomal recessive 
disorder due to a disruption of the extrinsic apoptosis pathway and characterized by ALPS-like lymphoproliferation, 
recurrent encephalitis, cerebral atrophy, liver steatosis and cardiac abnormalities. 

Methods: We report a 17 years-old female who came to our attention for three recurrent episodes of encephalitis 
requiring intensive care. In one case a concomitant EBV infection was detected. All events resolved after treatment 
with Levetiracetam, steroids and intravenous immunoglobulins. Past clinical history revealed recurrent pneumonias 
and upper respiratory infections, eczema, and mild liver steatosis despite normal BMI. Her older brother displayed a 
similar episode of encephalopathy and a specific learning disorder. 

Results: Whole exome sequencing in the patient and her brother revealed a homozygous p.C105R mutation in FADD, 
formerly described as pathogenic in a compound heterozygous individual. Immunological workup showed normal 
levels of ALPS biomarkers (TCRαβ+ double negative T cells, vitamin B12, IL-10), oppositely to other reported cases of 
FADD deficiency. FAS-mediated apoptosis assay on PBMCs showed a significant increase – compared to control – in 
the percentage of surviving cells after both low (p=0.012) and high (p<0.001) concentrations of anti-FAS stimulating 
antibodies (Apo1-3). 

Conclusions: These findings imply that an impairment of the extrinsic apoptosis pathway is not sufficient to generate 
ALPS biomarkers and that homozygous p.C105R may be a hypomorphic genotype of FADD deficiency. Moreover, the 
patient developed mild COVID-19 during follow-up, despite FADD’s importance in type I Interferon response. These 
elements expand the phenotype of FADD deficiency, demonstrating that it may present variable expressivity. 
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Background and Aims: Deficiency of Adenosine Deaminase 2 (DADA2) typically presents with vasculopathy similar 
to polyarteritis nodosa and occasionally autoimmunity and immunodeficiency. While overt cellular immune deficiency is 
not recognised, susceptibility to Epstein Barr Virus (EBV) has been reported. Prolonged EBV viraemia can predispose 
to haematological malignancy including the rare variant Lymphomatoid Granulomatosis (LG). We present the first case 
of LG in DADA2. 

Methods: NOT APPLICABLE 

Results: A 38-year-old woman initially presented for assessment of recurrent sinopulmonary infections and was given 
a provisional diagnosis of Common Variable Immunodeficiency based on low immunoglobulins, low switched memory 
B cells and an absent response to pneumococcal vaccination. Genetic studies demonstrated a pathogenic 
homozygous mutation in ADA2 consistent with DADA2. Her family history included a consanguineous Lebanese 
background, a male sibling with similar infections and a female sibling deceased at age 6 years secondary to 
leukaemia. The patient developed intermittent immune dysregulation with cytopenias, hepatitis, alopecia, inflammatory 
arthropathy, Raynauds phenomenon and multiorgan granulomatous disease. There was no radiological or clinical 
evidence of a medium vessel vasculitis. After six years of immunoglobulin replacement monotherapy, the patient 
developed recurrent fevers, weight loss and progressive lymphadenopathy in the setting of normal IgG levels and a 
lack of sinopulmonary infections. Persistent EBV viraemia was identified with a viral load of 127,500 copies/mL and a 
histological diagnosis of Lymphomatoid Granulomatosis was made. 

Conclusions: DADA2 is a heterogenous disorder with the full spectrum of clinical phenotypes yet to be established. 
These patients are at risk of chronic EBV viraemia and the subsequent risk of haematological malignancy. 

Disclosure: No. 

Keywords: DADA2, Lymphomatoid Granulomatosis, EBV, CVID



PD095 

DONOR-DERIVED TIM-3 DEFICIENCY UNDERLYING POST-TRANSPLANT INFLAMMATORY BOWEL DISEASE 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Adrian Baldrich1, Dominic Althaus2, Jan Niess2, Benedikt Meyer1, Thomas Menter3, Alexander Navarini4, Petr 
Hruz2, Mike Recher1 
1University Hospital Basel, Department of Biomedicine, Basel, Switzerland, 2University Hospital Basel, Department of 
Gastroenterology, Basel, Switzerland, 3University Hospital Basel, Institute of Pathology, Basel, Switzerland, 4University 
Hospital Basel, Department of Dermatology, Basel, Switzerland 

Background and Aims: The immune system is regulated by immune checkpoint proteins like T cell immunoglobulin 
and mucin domain 3 (TIM-3). Germline loss-of-function mutations in TIM-3 have been linked with systemic immune 
activation and subcutaneous T cell lymphoma. Non-germline genetically determined TIM-3 deficiency has not been 
described so far. 

Methods: Saliva, blood and skin samples of an index patient were examined by whole exome sequencing and by TIM-
3 targeted Sanger sequencing. Freshly isolated peripheral T cells of healthy donors and the patient were stimulated 
with PHA and IL-2 and TIM-3 expression was analyzed by flow cytometry. TIM-3 expression of the whole intestinal 
tract of the patient vs. controls was analyzed in situ by immune-histology. 

Results: A patient with severe Crohn’s disease occurring following stem cell transplant was found to carry a 
heterozygous pathogenic I97M missense mutation in HAVCR2 encoding TIM-3 in donor-derived hematopoietic but not 
in skin-derived cells. TIM-3 expression following in vitro stimulation of donor derived T cells was almost completely 
absent while CD25 upregulation was intact. Immune-histology of the intestinal tract of the patient revealed that TIM-3 
expression was virtually absent in inflamed and also in non-inflamed intestinal tract of the patient. 

Conclusions: The patient had been apparently engrafted with stem cells carrying a disease-causing mutation I97M in 
TIM-3 causing nearly absent TIM-3 expression following activation in vitro but also in the intestinal tract in vivo. This is 
to our knowledge the first report of hematopoietic cell-restricted TIM-3 mutation/deficiency associated with severe post-
transplant inflammatory bowel disease. 

Disclosure: No. 

Keywords: Colon, Inflammation, TIM-3, primary immunodeficiency, Transplantation



PD096 

TRACHEAL DIVERTICULUM IN DNSTAT3 HYPER IGE SYNDROME 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Amanda Urban1, Ahmed Hamimi2, Susan Roy3, Jean Ulrick4, Christine Lafeer4, Ahmed Gharib2, Alexandra Freeman4 
1Leidos Biomedical Research in support of NIAID, Niaid - Lcim, Bethesda, United States of America, 2National Institute 
of Diabetes and Digestive and Kidney Diseases, Biomedical And Metabolic Imaging Branch, Bethesda, United States 
of America, 3National Institutes of Health, Clinical Center Nursing Department, Bethesda, United States of 
America, 4National Institute of Allergy and Infectious Diseases, Laboratory of Clinical Immunology And Microbiology, 
Bethesda, United States of America 

Background and Aims: Hyper IgE Syndrome caused by dominant negative mutations in STAT3 (STAT3DN) is a rare 
primary immunodeficiency characterized by sinopulmonary infections, eczema, and vascular and musculoskeletal 
changes. Pulmonary infections can be complicated by aberrant healing, leading to parenchymal damage and 
increasingly difficult to increase infections. A pediatric DNSTAT3 patient presented with a mediastinal abscess that 
grew Strep intermedius. She was noted to have a tracheal diverticulum which was thought to be the sources of this 
infection as bacteria could be sequestered in the diverticulum. The aim of this project is to identify the frequency of 
tracheal diverticula in DNSTAT3 patients. 

Methods: CT Chest images and radiology reports were retrospectively reviewed for 151 patients. 

Results: A tracheal diverticulum was identified in 30 patients (19.8%), 16 male and 14 female, ranging in age from 7 to 
71 years with 85 women and 65 men. 17 of those 30 patients were also noted to have bronchiectasis and 
pneumatoceles. 

Conclusions: Tracheal diverticula range from about 4-8% in the general population and are typically incidental 
findings. Tracheal diverticula are reported in some chronic lung conditions, and in Cystic Fibrosis where they have 
been found in about 28% of patients. Tracheal diverticula appear to be similarly increased in STAT3DN, and further 
increase the risk of infection in this population. They should be considered a possible etiology of infection if a 
mediastinal infection is found, particularly when the infection is from oral flora. Further study is needed to assess their 
role in pulmonary infections and function, and what treatment options are possible. 
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Background and Aims: We identified two family members with a novel heterozygous gain of function (GOF) variant in 
STAT3 (p.[L387R]). Both patients presented with hypogammaglobinemia, recurrent infections, lymphoproliferation and 
cystoid macula edema (CME). CME has not been described in STAT3 patients, and is a major complication in a variety 
of retinal diseases. The current treatments for CME are limited. Recently, limited reports showed successful anti-IL-6 
receptor treatment of CME. However, the pharmacological basis of anti-IL-6 are yet unknown. In this study we aimed to 
study how (hyper)activation of the IL-6 pathway leads to CME. 

Methods: STAT3 WT and STAT3-L387R variants were overexpressed in human retinal cell lines. Expression of 
STAT3 protein, phosphorylated STAT3 (pSTAT3), and negative regulator SOCS3 after IFN-α stimulation was 
measured by flow cytometry, Western Blot and RT-PCR. Stat3-L386R mice was generated by CRISPR-Cas9 editing. 

Results: Retinal cell lines overexpressing STAT3 WT and STAT3-L387R were established. STAT3-GOF phenotype 
was confirmed by higher expression of pSTAT3 and SOCS3 after IFN-α stimulation. Stat3-L386R heterozygous mice 
are in breeding. No homozygous mice survived to birth, suggesting that L387R+/+ mice might be embryotic lethal. Some 
of the heterozygous Stat3-L386R mice had ocular abnormalities. 

Conclusions: The STAT3-L386R variant might play a role in the development of CME. Currently, functional assays 
are performed to determine the effect of STAT3 GOF on the function of the retinal cells. These STAT3 GOF cell lines 
could be used as a model to test the efficacy of anti-IL-6 therapy and other currently available drugs that targets IL6-
STAT3 pathway. 
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Background and Aims: STAT3 GOF syndrome is an early-onset monogenic inborn error of immunity characterized by 
multi-organ autoimmunity, growth failure and lymphoproliferation. The most frequent autoimmune manifestations are 
cytopenia, enteropathy, interstitial lung disease, thyroiditis, type I diabetes, and arthritis. Autoimmune disorders appear 
sequentially with very early-onset endocrinopathies and gastrointestinal diseases. We present a unique clinical 
phenotype of STAT3 GOF syndrome dominated by infections, lymphoproliferation and severe 
hypogammaglobulinemia but lacking early-onset and multi-organ autoimmunity. 

Methods: Serum immunoglobulins and lymphocyte subsets were measured by routine laboratory assays. Mutational 
analysis was performed using the BigDye Terminator Cycle sequencing kit and an ABI PRISM 3130 Genetic Analyzer. 

Results: The patient presented with recurrent respiratory infections, generalized lymphadenomegaly, 
hepatosplenomegaly and short stature. Later he had loose stools and swelling of the ankles and knees. Laboratory 
tests showed severe hypogammaglobulinemia and CD4+ T lymphopenia. Sanger sequencing revealed a c.508G>C, 
p.D170H STAT3 variant. Chest HRCT showed mild bronchiectasis with non-fibrosing alveolar-interstitial disease and 
maldevelopment of the first ribs. The patient was put on monthly IVIG therapy. From late childhood the family 
neglected medical follow up. The patient died at the age of 22 due to heart failure. The last lung HRCT showed 
progression in inflammatory airway disease without fibrosis or progression in alveolar-interstitial involvement. 

Conclusions: Our observation suggests that patients with STAT3 GOF syndrome may lack early-onset autoimmune 
manifestations or present only mild and/or delayed-onset autoimmunity. Thus, patients with hypogammaglobulinemia, 
lymphoproliferation and recurrent infection phenotype should be screened for STAT3 variants, even if autoimmune 
manifestations are missing. 
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Background and Aims: Hemophagocytic lymphohistiocytosis (HLH) is a rare clinical entity with severe 
hyperferritinemic hyperinflammatory immune response and high mortality rates. We report clinical and laboratory 
findings along with outcome analysis in a series of primary and secondary pediatric HLH cases. 

Methods: We reviewed medical records of patients hospitalized between 2015 and 2021 diagnosed with HLH 
according to the Histiocyte Society HLH-2004 diagnostic criteria. We evaluated the total number of HLH episodes and 
identified triggers, genetic defects and treatment responses. 

Results: A total number of 16 events fulfilling criteria for HLH syndrome were identified in 10 patients, with a mortality 
rate of 12%. Genetic analysis was confirmatory for familial HLH (fHL5) in one patient and for primary HLH in two 
patients (Griscelli type 2, Chediak-Higashi). Four patients had secondary HLH, three of whom were triggered by 
infection and responsive to dexamethasone alone and one triggered by early-onset IBD. One patient with likely 
immune dysregulation disease, in spite of negative genetic analysis and normal functional lymphocyte testing, had five 
recurrent MAS-HLH episodes while on sequential treatment with methotrexate, tocilizumab and/or anakinra. All 
patients required induction treatment for HLH remission, including those with infection-associated HLH 

Conclusions: Infection-associated HLH is higher in our cohort than in other series. An already defined gene defect 
was identified in four patients, while two more have possible causative mutations. HLH secondary to rheumatic 
diseases was encountered in two patients, one of them having the highest relapse rate (5 episodes to date). 
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Background and Aims: The vast majority of Common Variable Immunodeficiency (CVID) cases are sporadic. 
However, an increased risk of autoimmunity and malignancy has been reported in family members of CVID patients. 
Herein, we aimed to determine the prevalence of family history of primary immunodeficiency disorder, autoimmunity 
and malignancy in a Greek cohort of patients with established diagnosis of paediatric-onset CVID. 

Methods: All patients (n=51) and their caregivers were interviewed, using a detailed, 20-page, structured 
questionnaire at diagnosis and after 24 and 48 months, to collect information about history of infections, autoimmunity 
and malignancy. Molecular analysis of the TACI gene was performed by PCR in 48/51 patients. 

Results: The rate of parental consanguinity was 5.9% (n=3). There were 9 familial cases (17.6%): 3 with an affected 
first-degree relative (FDR), 6 with at least one affected second-degree relative. In addition, 3 cases reported a FDR 
with selective IgA deficiency (n=1) and unclassified hypogammaglobulinemia (n=2). Family history of autoimmunity and 
malignancy was reported in 21 (41.2%) and 22 cases (43.1%), respectively. Hematologic malignancies were the most 
frequently reported neoplasms among family members (8/22;36.4%). There was no correlation between family history 
of immune dysregulation and clinical phenotypes (p=0.731) or presence of TACI mutations (p=1.000). 

Conclusions: Despite the low consanguinity rate, the high prevalence of family history of immune dysregulation in our 
CVID cohort suggests complex polygenic model of inheritance, with polygenic overlap and shared genetic susceptibility 
loci between CVID and autoimmunity/tumorigenesis. Family history of autoimmune conditions and/or hematologic 
malignancies should raise suspicion of underlying CVID disorders. 
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Background and Aims: LRBA deficient patients suffer from multi-organ immune dysregulation. The dysfunctionality of 
LRBA causes a lack of CTLA-4 on Treg. Consequently, there is an increase of T follicular helper cells (Tfh) with an 
impact on B cell maturation and function. 

Methods: Peripheral B-cells subsets with focus on regulatory B cells (Breg) of genetically confirmed LRBA-deficient 
patients (n=6) were compared to an age matched healthy control cohort (N=48) and to non-LRBA patients (N=13) 
suffering from an inborn error of immunity (IEI) with immune dysregulation. Flow cytometry based longitudinal data 
including Breg and regulatroy T cells subsets (Treg) were collected from the LRBA cohort while patients received bi-
weekly abatacept. Three LRBA deficient patients received allogeneic stem cell transplantation. Furthermore, the LRBA 
interactome was analysed in a B cell model. 

Results: Compared to the non-LRBA IEI group and healthy controls, LRBA-patients showed significantly lower 
switched memory B-cells (P=0.031), a lack of adequate B10 expansion (P=0.031), as well as a tendency towards 
increased circulating CD21 low B-cells (P=0.063). Treatment with abatacept resulted in an effective decrease in 
CD21low B-cells over time (P=0.021). During abatacept treatment there was also a significant increase in natural Treg 
(P=0.003), while decreasing levels of induced and memory Treg (P= 0.059 and P= 0.145, respectively) were observed. 

Conclusions: The knowledge of Breg as well as the development of Breg and Treg subsets during abatacept 
treatment in LRBA patients paired with the interactome analysis in a B and Treg cell model adds to the current 
understanding of human LRBA deficiency and might provide novel therapeutic aspects. 
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Background and Aims: Ten eleven translocation methylcytosine dioxygenase 2 (TET2) is a regulator of gene 
expression, highly expressed in hematopoietic stem cells, and crucial in epigenetic modification of the mammalian 
genome and DNA demethylation. Homozygous germline TET2 impairment can lead to ALPS phenotype, 
myeloproliferation, and lymphomagenesis. 

Methods: To report a patient with clinical and laboratory findings of ALPS-like with a nonsense variant in 
heterozygosis at TET2. 

Results: An Argentinean 10 years old female, born from non-consanguineous parents. At 8 years old she has been 
diagnosed with autoinflammatory syndrome: prolonged fever, myalgia, periorbital edema, and non-infectious, non-
malignant lymphoproliferation with inflammatory parameters in the laboratory. Bone marrow biopsy (BMB): normal. 
Immunology profile: normal immunoglobulins, protein response, complement, auto-antibodies, and lymphocyte 
population. She received corticoid with partial response. Later, she continued with lymphoproliferation and fasciitis. 
Laboratory findings: increased inflammatory parameters with elevated cytokines (predominantly IL-6 at plasma), DNT 
CD3+ TCRαβ+ CD4–CD8– 14%, normal B12 vitamin dosage, decreased total B memory cells. BMB: myeloid 
hyperplasia with myelodysplastic focal changes. Nowadays she presents severe headaches with a presumptive 
diagnosis of vasculitis of central nervous system; cyclophosphamide was initiated. An heterozygous non-sense variant, 
probably pathogenic, in TET2 gene was found: NM_001127208.3: c.3709C>T (p.Arg1237*) by NGS, not found at 
parents segregation. 

Conclusions: TET2 heterozygous variant has not enough evidence at the moment to be described as pathogenic, but 
this could explain the clinic features and laboratory findings in the patient. DNA methylation assay would be useful to 
support the diagnosis. HSCT could be an option for treatment. 

Disclosure: No. 

Keywords: TET2, Immune Dysregulation, Inborn errors of immunity, AUTOINFLAMMATORYN DISORDERS, 
Myeloproliferation, ALPS-Like



PD103 

IMPROVE UNDERSTANDING of STAPHYLOCOCCUS AUREUS INFECTION IN STAT3-HYPER IGE SYNDROME 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Renate Effner1,2, Daniele De Donato1,2, Theresa Mittweg1,2, Goran Abdurrahman3, Anica Lechner1,2, Murthy 
Darisipudi3, Gihanna Galindez4,5, Matthias Reiger2,6, Thomas Volz7, Reinhard Hoffmann8, Tim Kacprowski4,5, Andreas 
Wollenberg9,10, Beate Hagl1,2, Alexander Mellmann11, Barbara Bröker3, Vera Schwierzeck11, Ellen Renner1,2,12 
1Translational Immunology in Environmental Medicine, School of Medicine, Technical University of Munich, Munich, 
Germany, 2Institute of Environmental Medicine, Helmholtz Zentrum München, German Research Center For 
Environmental Health, Neuherberg, Germany, 3Institute of Immunology, University Medicine Greifswald, Greifswald, 
Germany, 4Division Data Science in Biomedicine, Peter L. Reichertz Institute For Medical Informatics of Tu 
Braunschweig And Hannover Medical School, Braunschweig, Germany, 5Braunschweig Integrated Centre of Systems 
Biology (BRICS), Tu Braunschweig, Braunschweig, Germany, 6Department of Environmental Medicine, Faculty of 
Medicine, University of Augsburg, Augsburg, Germany, 7Department of Dermatology and Allergology, School of 
Medicine, Technical University of Munich, Munich, Germany, 8Institute for Laboratory Medicine and Microbiology, 
University Hospital Augsburg, Augsburg, Germany, 9Department of Dermatology and Allergy, Ludwig Maximilan 
University, Munich, Germany, 10Department of Dermatology, Vrije Universiteit Brussel, Universitair Ziekenhuis Brussel, 
Brussels, Belgium, 11Institute of Hygiene, University Hospital Muenster, Muenster, Germany, 12Department of 
Pediatrics, Klinikum Rechts Der Isar, School of Medicine, Technical University of Munich, Munich, Germany 

Background and Aims: STAT3-hyper IgE syndrome (STAT3-HIES), an inborn error of immunity caused by 
monogenic defects in the STAT3 gene, is associated with increased susceptibility to Staphylococcus aureus (S. 
aureus) infections on mucocutaneous body sites. STAT3-dependent impairment of T helper type 17 (Th17) immunity is 
one major factor for defective microbial response. Here, we assess S. aureus-host interactions and link it to Th17 
immunity in STAT3-HIES. 

Methods: We characterized S. aureus strains isolated from STAT3-HIES patients by whole genome sequencing, multi-
locus sequence and protein A typing to determine presence of resistance and virulence genes and to classify isolates. 
Reactivity of serum IgE, Th cells and keratinocytes to S. aureus-specific serine protease-like proteins (Spls) was 
assessed. Skin fibroblasts were infected with S. aureus and mRNA sequencing was performed. 

Results: Profiling of S. aureus strains matched the molecular epidemiology in Germany. S. aureus strains expressed 
genes of the immune evasion complex, the spl operon and few enterotoxins. STAT3-HIES patients showed strong IgE 
serum reactivity, whereas Th17 cytokine profile to Spls was reduced in vitro. In response to Spls, STAT3-HIES 
keratinocytes showed an innate immune response similar to healthy keratinocytes. S. aureus triggered 
Th17-associated metabolic pathways were impaired in STAT3-HIES fibroblasts. 

Conclusions: The type of S. aureus strain is determined by local epidemiology rather than by STAT3-HIES. Reactivity 
to S. aureus toxins provides evidence that recurrent infections are due to imbalanced adaptive immunity rather than an 
intrinsic STAT3 signaling defect in epithelial cells. Regulation of metabolic pathways might have the potential to restore 
imbalanced adaptive immunity. 
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Background and Aims: DNA repair deficiency disorder is a type of rare inherited disease result from mutations in 
genes involved in DNA repair. Patients with DNA repair deficiency in double-strand breaks also present with severe 
immune deficiency and are hypersensitive to some cancer treatments such as radiotherapy. There is no clinical assay 
to detect the functional ability of patient cells to repair double-strand breaks. We hypothesize that quantification of DNA 
repair efficiency in patient cells may predict patient sensitivity to treatment. Our aim is to establish an assay to quantify 
the two pathways involved in double-strand breaks, namely NHEJ and HR. 

Methods: We develop an assay to quantify NHEJ and HR by transient transfection of a reporter transgene into primary 
T-cells. The transgenes have been designed to express the reporter gene upon repaired via either NHEJ or HR. Using 
fluorescent constructs allow for quantification of the active repair pathways at individual DNA breaks by flow-cytometry. 
The number of GFP positive cells counted by flow cytometry provides quantitative measure of NHEJ or HR efficiency. 

Results: While we have a variation in NHEJ and HR among patients. Our preliminary data show that using an inhibitor 
of NHEJ kinase (DNA-PK), reduced NHEJ in primary T-cells while inhibition of the protein involved in HR, ATM 
inhibitor, reduced HR in the cells. 

Conclusions: The assay can be used to evaluate the DNA repair deficiency in cells from immunodeficient patients 
with variants in DNA repair genes of unknown significance. 
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Background and Aims: Chronic granulomatous disease(CGD) is an inborn error of immunity characterized by 
mutations in genes encoding proteins involved in the NADPH oxidase complex. Lack of radical species production 
compromise the neutrophil-killing mechanism. Because of this, patients present with increased susceptibility to 
bacterial and fungal infections and chronic inflammatory manifestations. HSCT is a curative option even if is associated 
with significant risks for morbidity and death. The most difficult challenge has been conditioning regimen and timing for 
HSCT. 

Methods: We started HSCT in CGD patients in 1990. Nowadays, 21 patients were transplanted. 

Results: We performed 26 HSCT(and 4 boost), 21 of 26 after using myeloablative conditioning regimen. The source 
was BM in 13 cases, PBSC in 10 and cord blood in 3 patients. 14 HSCT involved MUD, 9 HLA-identical familiar donors 
and 3 haploidentical donors. Unfortunately, 6 patients died due overwhelming infections. GvHD complications were 
negligible in MUD since we applied a method with CD34+ selection and controlled T cell add-back. Chimerism analysis 
post HSCT showed 17 patients with total donor chimerism, 3 patients with mixed chimerism and only 1 patient with 
autologous reconstitution. 

Conclusions: HSCT for CGD patients is an indication. Our experience demonstrates that HSCT is successful if 
performed at younger age and in absence of a severe history of infectious disease. We are now privileging 
myeloablative regimens to avoid risk of mixed chimerism that can lead to lose the graft. Moreover, minimize the time 
from diagnosis to transplant is the goal, so that haploidentical transplant in some setting can be the option. 
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Background and Aims: Patients with activated PI3K-delta syndrome (APDS) can be cured by hematopoetic stem cell 
transplantation. 

Methods: We report on a 21-year-old female patient with a PIK3CD-GOF variant presenting with recurrent respiratory 
tract infections, bronchiectasis, chronic lymphadenopathy and autoimmune mesangial proliferative and membranous 
glomerulonephritis with stage 3 chronic kidney disease (CKD) who received a bone marrow transplant after busulfan-
based myeloablative conditioning from her HLA-ident sister. GvHD prophylaxis included alemtuzumab, sirolimus and 
MMF. No signs of a/cGvHD were observed. 

Results: A lineage-specific chimerism three months after HSCT revealed a nearly complete autologous reconstitution 
of T-cells with a complete donor chimerism of other cell lineages. Lymphocyte phenotyping showed poor 
immunological reconstitution of T-cells with inverse CD4+/CD8+ ratio and absence of naïve T-cells. Furthermore, the 
pre-existing CKD deteriorated after HSCT. Peripheral donor T-cell engraftment could not be improved by reduction of 
immunosuppressive therapy and donor lymphocyte infusion. 

Conclusions: This unusual constellation of autologous T-cell reconstitution could be explained by a selective 
advantage of autologous T-cells in this disease and has not been previously reported. Despite of myeloid engraftment 
the patient cannot be considered cured from APDS and will need immunosuppression to avoid further organ damage. 
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Background and Aims: Haemophagocytic Lymphohistiocytosis (HLH) is a potentially life-threatening disorder with 
immune dysregulation, non-specific presentation, which can be primary or secondary to other underlying diseases. 

Methods: A 7-months-old infant with a few days’ history of fever and vomiting. Consanguineous parents of Algerian 
origin and relatives’ early deaths in the paternal line. On examination: dehydration, respiratory distress, 
hepatosplenomegaly and silver blond hair and eyebrows. Blood tests: pancytopenia, hypertriglyceridemia, 
hypercholesterolemia, impaired liver function, increased pro-inflammatory markers (ERS, CRP, sCD25). 
Haemophagocytosis on bone marrow aspirate.  

 

 

 



Brain MRI: multifocal bilateral abnormalities on T2-weighted imaging involving brainstem and cerebellar hemispheres. 

 

 

 Thoraco-abdominal CT-scan: multiple bilateral pulmonary infiltrates and severe hepatosplenomegaly. 



 

 

 BAL and liver biopsy: foamy macrophages and massive hepatic steatosis respectively. 

 



 

Metabolic tests showed elevated levels of lyso-sphingomyelin-509 (882.56 nMol/L). 

Results: He was started on Miglustat (100 mg/day). In the suspicion of a secondary HLH due to lysosomal storage 
disorder, he received dexamethasone and etoposide, but molecular investigation for Niemann Pick C disease resulted 
negative. Immunological tests showed hypogammaglobulinemia and moderate granule release abnormalities on 
flowcytometry studies. Molecular analysis of Rab27a gene showed homozygous variant c.148_149delAGinsC, 
pArg50GInfs33 suggesting a diagnose of Griscelli syndrome type 2 (GS2). He underwent to Hematopoietic Stem Cell 
Transplant. 

Conclusions: GS2 is an autosomal recessive disorder with partial albinism and immunodeficiency due to defects in 
lysosomal trafficking. To our knowledge this is the first case reported of GS2 with elevated lyso-sphingomyelin-509, a 
highly specific (91%) and sensitive (100%) biomarker for Niemann-Pick C disease type 1 (NPC1). Altered molecular 
trafficking can explain this finding? Further studies are needed. 
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Background and Aims: Signal transducer and activator of transcription 3 (STAT3) gain-of-function (GOF) mutations 
cause early-onset immune dysregulation syndrome. In this study, we reported a patient presented with fatal infantile 
ILD caused by STAT3 mutation and then reviews related literature, aiming to expand the clinical spectrum and provide 
evidence to guide clinical diagnosis and treatment. 

Methods: The STAT3 phosphorylation in PBMCs of the patient and healthy controls were measured using flow 
cytometry. The phosphorylation of mutant STAT3 was detected by western blot. In addition, transcriptional activity was 
detected using a dual-luciferase reporter assay. 

Results: This patient presented with fatal infancy-onset ILD, along with recurrent diarrhea and infection. Next-
generation sequencing identified a heterozygous mutation in STAT3 (c.989C>G, p.P330R), which has not been 
reported before. This mutation caused a much higher activation of STAT3 than the wild-type control under the steady 
state or interleukin 6 stimulation. In addition, the T helper 17 cell level in the patient was significantly higher than that in 
normal controls. Apart from JAK inhibitors, we also provided experimental evidence of a STAT3 selective inhibitor 
(Stattic) effectively suppressing the activation of mutant STAT3 in vitro. 

Conclusions: In this study, we identified a novel STAT3 GOF mutation and expanded the clinical spectrum of STAT3 
GOF syndrome. STAT3 GOF mutation appears as a new etiology of ILD and should be considered in patients with 
early-onset ILDs. The specific STAT3 inhibitor would be an appealing option for the targeted treatment. 
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Background and Aims: Multisystem inflammatory syndrome in children (MIS-C) is a rare inflammatory condition, 
occurring 1-2 months after SARS-CoV-2 infection in children. The clinical features of MIS-C are nonspecific. Since 
early treatment is of prognostic value, clinicians are faced with the challenge to recognize patients timely. However, 
lacking a specific test, diagnosing MIS-C remains largely based on clinical expertise. Enrichment of Vβ21.3+ T-cell 
receptors is a frequent finding in MIS-C. We aimed to assess the value of whole blood (WB) Vβ21.3 staining as a 
diagnostic test for MIS-C. 

Methods: EDTA blood was obtained in healthy controls (HCs) and patients fulfilling the WHO MIS-C case definition 
(before immunomodulatory treatment). WB was stained, lysed and fixed within 2h of sampling. By flow cytometry, the 
relative frequency of Vβ21.3+ T-cells (CD3/CD4/CD8) was assessed as well as activation markers (HLA-DR). 

Results: Four patients and five HCs were included. The Vβ21.3+ T-cell proportions were increased in one case (3.6-
5.6% of T-cells), a 12yo girl presenting typical MIS-C and responding rapidly with first-line treatment. Although all other 
patients fulfilled the MIS-C case definition at inclusion, their further disease course led to alternative diagnoses, 
including Streptococcus pyogenes sepsis, haemophagocytic lymphohistiocytosis and metabolic cardiomyopathy. 
These non-MIS-C patients and HCs showed only 1.0-2.6% Vβ21.3+ T-cells. Additionally, in MIS-C 37.7% of Vβ21.3+ 
lymphocytes were HLA-DR+, while only 0.1-11% in HCs and non-MIS-C patients. 

Conclusions: We provide proof-of-concept that Vβ21.3 staining can be used as a rapid diagnostic test to distinguish 
MIS-C from other inflammatory diseases. Its sensitivity and specificity should be assessed in larger prospective 
studies. 
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Background and Aims: Background: Autoimmunity is a great cause of morbidity and mortality in Common Variable 
Immune Deficiency (CVID). Both monocyte and T-cell aberrancies have been described in CVID and may contribute to 
the development of autoimmunity. Aim: To characterize T-cell aberrancies and inflammatory monocyte gene 
expression profile in CVID patients with autoimmune complications. 

Methods: From frozen peripheral blood mononuclear cells (PBMC) from adult CVID patients with autoimmune 
complications (CVID-A) (N=14), we carried out a monocyte gene expression analysis and measured various T (helper) 
cell subsets. We compared outcomes to those of CVID patients without autoimmune complications (CVID-0) (N=32) 
and sex-/age-matched healthy controls (HCs) (N=87). 

Results: Compared to HCs, CVID-A patients had significantly reduced numbers of CD4+ T cells, Tregs, Th2 cells and 
naïve CD4+ T cells and significantly increased numbers of CD8+ memory T cells. These aberrancies were more 
outspoken in CVID-A patients than in CVID-0 patients. Monocytes of CVID-A patients showed a stronger expression 
profile of the pro-inflammatory genes IL1B, BCL2A1, MXD1, ADM, MAFF and DUSP2, compared to monocytes of 
CVID-0 patients and HCs. These pro-inflammatory genes were moderately to strongly correlated to especially naïve 
CD4+ T cells, but also to Tregs and CD45RO- T cells. 

Conclusions: T-cell aberrancies in CVID patients include a naïve CD4+ cytopenia and signs of premature 
immunosenescence, correlating with a pro-inflammatory monocyte profile in CVID patients. Both T-cell and monocyte 
compartment seem to be more affected in CVID patients with autoimmune complications, indicative of their synergistic 
contribution to autoimmunity in CVID. 
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Background and Aims: Germline mutations of signal transducer and activator of transcription 3 (STAT3) are 
responsible for two distinct human diseases: autosomal-dominant hyper-immunoglobulin E syndrome (AD-HIES) 
caused by STAT3 loss-of-function (STAT3-LOF) mutations and STAT3 gain-of-function (STAT3-GOF) disease. So far, 
these entities have been regarded as antithetic, with AD-HIES mainly associated with characteristic infections and a 
connective tissue phenotype and STAT3-GOF characterized by lymphoproliferation and poly-autoimmunity. The 
R335W substitution in the DNA binding domain of STAT3 was initially described in 2 patients with typical AD-HIES, but 
paradoxically, recent functional analysis demonstrated a GOF effect of this variant. We describe a patient with Sjögren 
syndrome and features of AD-HIES with this mutation and further characterize its molecular consequences. 

Methods: We provide a clinical and immunological description of the patient. We studied STAT phosphorylation in 
primary patient cells and used A4 cells transfected with the patient allele to study phosphorylation kinetics, 
transcriptional activity and target-gene induction. 

Results: The hybrid clinical features of the patient were associated with normal Th17 cells. We observed enhanced 
and prolonged STAT3 phosphorylation, an increased STAT3 driven luciferase reporter activity upon interleukin-6 
stimulation, but reduced IL-6 induced SOCS3 production. 

Conclusions: The germline R335W-STAT3 variant displays a mixed behavior in vitro that mainly shows gain-of-
function, but also loss-of-function features. This is matched by an ambiguous clinical and immunological phenotype 
which dismantles the classical antithetic dualism of gain- versus loss-of-function. Germline STAT3 mutation related-
disease represents a pathological spectrum with the p.R335W mutation locating midway between the two extremes. 
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Background and Aims: Patients with primary immunodeficiency diseases (PID) need life-long treatment with 
immunoglobulins (IG). Reduced systemic side effects, remarkable improvement in the patient’s quality of life and 
treatment compliance drives the need for development of safe and effective subcutaneous human immunoglobulin 
products. 

Methods: This phase 3 study is a prospective, open-label, single-arm, multicentre study with a 52-week efficacy period 
and pharmacokinetic (PK) substudy conducted globally in 25 study sites. At least 50 patients (aged ≥2 and ≤75 years) 
diagnosed with PID and on a stable, therapeutic dose of IVIG or SCIG or fSCIG will be enrolled in the study and 
infused weekly. SCIG dosing will be adjusted by a converting factor of 1.37 to previous IVIG dose and 1:1 dosing to 
previous SCIG dose and 1.3 dosing to previous fSCIG dosing. The primary objectives are to assess the safety and 
efficacy of a glycine stabilized 20% SCIG in preventing serious bacterial infections (SBIs) and to confirm that the 
average total IgG levels with weekly SC dosing are non-inferior to the 3- or 4- weekly IV dosing. The primary efficacy 
endpoint is the rate of SBIs per person-year on treatment analysed for the 52-week efficacy period. The primary PK 
endpoint is the average total IgG concentration (Cav) on steady-state dosing. 

Results: Analysis will be conducted after all patients finalised 52 weekly SC infusions. 

Conclusions: This study will evaluate the efficacy, pharmacokinetic and safety of a newly designed glycine stabilized 
20% SCIG in PID patients. The 20% SCIG formulation is based on the well-established panzyga® manufacturing 
process 
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Background and Aims: ALPS and IPEX are two well-characterized inborn errors of immunity with immune 
dysregulation, considered as two master models of monogenic auto-immune diseases. Thus, with autoimmunity as 
their primary clinical manifestation, these two entities may show clinical overlap. Traditionally, immunological 
biomarkers are used to establish an accurate differential diagnosis. Herein, we describe a patient who presented with 
clinical features and biomarkers fulfilling the diagnostic criteria of ALPS. 

Methods: Biological and immunological investigations include complete blood count, serum Ig levels, flow cytometry 
lymphocyte phenotyping, lymphocyte proliferation tests, ALPS parameters analysis, auto-antibodies screening, Fas 
gene sequencing and targeted NGS. 

Results: Severe apoptotic defect was also shown in the patient’s cell lines and PHA-activated peripheral blood 
lymphocytes. Sanger sequencing of the FAS gene did not reveal any causal mutation. NGS screening revealed a novel 
deleterious variant located in the N terminal repressor domain of FOXP3 but no mutations in the FAS pathway-related 
genes. TEMRA cells (terminally differentiated effector memory cells re-expressing CD45RA) and PD1 expression were 
increased arguing in favor of T-cell exhaustion, which could be induced by unrestrained activation of T effector cells 
because of Treg deficiency. Moreover, defective FOXP3 observed in the patient could intrinsically induce increased 
proliferation and resistance to apoptosis in T effector cells. 

Conclusions: This observation expands the spectrum of FOXP3 deficiency and underscores the role of NGS in 
detecting mutations that induce overlapping phenotypes among inborn errors of immunity with immune dysregulation. 
In addition, these findings suggest a potential link between FOXP3 and FAS pathways. 

Disclosure: No. 

Keywords: ALPS, NGS, apoptosis, IPEX



PD114 

EXTRACORPOREAL PHOTOPHERESIS AND RENAL TRANSPLANT IMMUNE TOLERANCE 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Veronika Fedulkina 
Moscow Regional Research and Clinical Institute ("MONIKI"), Surgical Department of Kidney Transplantation, Moscow, 
Russian Federation 

Background and Aims: Extracorporeal photochemotherapy (ECP) is an effective method for the treatment of acute 
renal transplant rejection [Xipell M. et al., 2021; Augusto JF et al., 2021; Gregorini M. et al., 2021]. The aim was to 
determine the value of ECP in the immunological parameters of tolerance. 

Methods: An open cohort randomized study was conducted with 20 renal allograft recipients received paired kidneys 
from 10 donors. Patients of the main group, in addition to basic immunosuppression (tacrolimus, mycophenolate 
mofetil, and prednisolone), received 15 ECP sessions. 

Results: Analysis of immunological parameters showed that the number of cells expressing coactivation CD28 
molecules was almost 2 times less than normal as a result of immunosuppression on the 4th day. At the same time, 
the density of their co-expression on naive lymphocytes (MFI) decreased in proportion to their number (r=0.58, 
p=0.01). 30 days after transplantation there was no significant change in the number of cells expressing coactivation 
molecules (57.7±18.2% and 52.7±23.2%; p>0.05) and MFI (22.7± 6.0 and 19.6±7.0 E; p>0.05) in the comparison 
group. In the main group there was a statistically significant decrease in the number of such cells (from 57.7±18.2 to 
34.5±11.4%; p<0.05) and MFI (from 22.7±6.0 up to 16.8±5.1 U; p<0.05) (Fig. 1).  

   

 



 

Conclusions: ECP is possible to block selectively the second pathway of coactivation of T-helpers and suppressors 
and can be a valuable addition to the standard immunosuppressive therapy protocol providing the induction of antigen-
specific inhibition of effector T-cell functions and the immunological tolerance to donor organ antigens. 
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Background and Aims: Inherited bone marrow failure syndromes (IBMFS) are usually identified when patients 
develop hematologic complications, such as severe BMF, myelodysplastic syndrome or leukemia. In clinical practice, 
differential diagnosis with refractory cytopenia of childhood (RCC) or autoimmune cytopenia associated or not with 
inborn error(s) of immunity may be challenging. To fill this gap, we aim at profiling the immunological landscape 
associated with pediatric chronic cytopenia(s). 

Methods: We enrolled patients presenting with chronic cytopenia (>12 months): isolated autoimmune cytopenia(s) 
(AIC, N=11); IBMFS (N=12: 4 Diamond-Blackfan; 4 Shwackman-Diamond, 2 Fanconi anemia, 1 Congenital 
dyskeratosis, 1 RUNX1-deficiency) and RCC (N=6). Peripheral blood immunophenotyping was performed to compare 
the AIC to IBMFS and RCC group. 

Results: Lymphocyte subpopulations analysis revealed lower frequencies of CD4 recent thymic emigrants in IBMFS 
group (p=0.020), CD4 naïve T cells in both IBMFS (p=0.002) and RCC (p=0.041) patients and CD8 naïve T cells in 
IBMFS group (p=0.021), counterbalanced by a higher frequency of CD4 central memory (CM; p=0.001 for IBMFS; 
p=0.022 for RCC) and CD8 CM T cells (p<0.05 for IBMFS and RCC). A similar profile was detected in both cohorts for 
naïve Tregs (p<0.05) towards memory Tregs (p<0.05). 

Conclusions: Strikingly, we observed a T cell immune-dysregulation due to an imbalance towards memory 
compartment in pediatric patients with RCC and IBMFS. As this scenario is reminiscent of what observed in patients 
with AIC associated with signs of IEI, further investigations are required to define the pathogenicity of the altered 
immune homeostasis. Nevertheless, peripheral immunophenotyping is confirmed as screening tool able to facilitate 
differential diagnosis. 
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Background and Aims: The onset of severe systemic infections in adulthood is rare. Inborn errors of immunity (IEI) 
must be investigated. 

Methods: Case report of a 46-year-old man with clinical course suggestive of IEI. 

Results: An otherwise healthy man presented in April 2018 to the emergency department (ED) with headache and 
Wernicke’s aphasia. Brain CT showed left temporal hyperdense lesion with extensive adjacent edema which required 
drainage. In culture of the drained liquid grew Nocardia abscessus. Previously chest CT demonstrated condensation at 
right lung and its biopsy showed bronchial invasion with fungal elements from which Aspergillus fumigatus was 
cultured. In this context, he was evaluated for suspected IEI, the laboratory tests performed was only presented low 
expression of gamma interferon I receptor in monocytes. The patient was included in a complete exome sequencing 
program but no relevant clinical mutations were identified, however neutralizing anti–GM-CSF autoantibodies were 
detected. In December 2019, he presented to the ED with chest pain and hypoxemic respiratory failure. Imaging 
studies showed extensive pulmonary infiltrates and alveolar proteinosis was diagnosed. He underwent therapeutic 
lavage and actually is under antimicrobial prophylaxis. 

Conclusions: This case report presents an example phenocopy of IEI, a special group of immune deficiency that 
looks and act like a genetic disease but are not conferred by a specific genotype. An accurate diagnosis is essential for 
its proper recognition and approach. We need to think broader and be awareness about possible phenocopies of IEI in 
immunocompetent patients with unusual and/or serious infections. 
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Background and Aims: The transcription factor NF-kB plays a pivotal role in the adaptive immune response. NFKB1 
deficiency is the most common genetic etiology of common variable immunodeficiency (CVID). Patients commonly 
present with impaired terminal B cell differentiation, autoimmunity, and immune dysregulation. NF-kB signaling and 
target gene expression are expected to be dysregulated in NFKB1 deficient patients. 

Methods: Here, we characterized epigenomic, transcriptomic, and proteomic changes in B cells from a cohort of 
clinically affected and unaffected NFKB1 mutation carriers versus wild-type individuals. 

Results: Our analysis identifies transcriptional, chromatin accessibility, DNA methylation and proteomic defects in B 
cells on different levels. Based on this data, we observed a defective expression of negative regulators of NF-kB 
signaling in NFKB1 mutation carriers, which may be a key factor for the autoinflammatory phenotype of these patients. 
Additional analysis pinpointed dysregulation of key players of B cell differentiation and proliferation at different levels. 

Conclusions: This study establishes a comprehensive multi-omics map of alterations in B cells in the NF-kB signaling 
pathway in the context of insufficiency, and provides a valuable resource for clinicians and researchers to further 
identify molecular pathogenesis and therapeutic opportunities in NFKB1 insufficiency. 
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Background and Aims: Deficiency of adenosine deaminase 2 (DADA2) is an autosomal recessive disease associated 
with mutations in ADA2 gene (formerly CECR1) encoding the enzyme ADA2[1,2]. Although its monogenic etiology, it 
has highly variable clinical presentations[3]. 

Methods: A 15-year-old caucasian female, born to non-consanguineous parents, has been presenting monthly 
episodes of recurrent fever, oral aphthous ulcers, and lymphadenomegaly, lasting one week, since 8 years-old. There 
were no other symptoms or signs, namely abdominal pain, rash or arthralgia. Since the age of 12 years-old, she also 
presented recurrent episodes of skin furunculus, paronychia and periodontitis, leading to the diagnosis of severe 
neutropenia (250 cells/uL). Immunological phenotyping revealed normal T and B cell subsets, as well as normal 
immunoglobulin levels and vaccine responses. Double-negative alfabeta TCR T cells were not increased and there 
were no auto-antibodies nor chronic viral infections. Measurement of plasma ADA2 enzymatic activity was found to be 
nearly absent and a compound heterozygosity in the ADA2 gene (Y453C/R169Q) was identified. Her parents were 
healthy carriers. After DADA2 diagnosis, hematopoietic stem cell transplantation was declined by the family and 
infliximab has been started. 

Results: With now more than 250 DADA2 patients described, it has been understood that they group in three major 
phenotypes: vasculopathy (the predominant phenotype), hematologic and hypogammaglobulinemia, but overlapping 
abnormalities occur [3,4]. Interestingly, Y453C or R169Q are among the most common variants reported [1,5]. 

Conclusions: This patient presented severe symptomatic neutropenia but also recurrent fever and 
lymphoproliferation, without vasculopathy, highlighting the highly variable phenotype associated with DADA2 [3,6–10]. 

Disclosure: No. 
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Background and Aims: Infections and infectious complications are hallmarks of common variable immunodeficiency 
(CVID) and the leading cause of morbidity and mortality in affected patients at any age. However, the pediatric CVID is 
no longer perceived as a primary immunodeficiency associated solely with infectious manifestations; autoimmune, 
allergic, and lymphoproliferative. 

Methods: We sought to determine the role of immune dysregulation and frequency of non-infectious sequelae in 
children affected with CVID. We also aimed at providing an insight into the pathogenesis of non-infectious 
complications and at delineating the diagnostic approach to pediatric CVID with immune dysregulation. 

Results: The most common inflammatory comorbidity was asthma, diagnosed in 21 (53.85%) patients. The second 
most frequent immune dysregulation group was autoimmune disorders, present in 18 (46.15%) of the children studied 
with a high rate of autoimmune thyroiditis in as many as 10 (25.64%) of the CVID-affected children. 
Lymphoproliferation was seen in 14 children (35.90%), and, among them, lymphadenopathy occurred in nine (23.08%) 
cases and granulomatous lymphocytic interstitial lung disease in seven (17.95%) cases. 

Conclusions: The most prominent abnormalities in the B- and T-cell compartment contributing to complex immune 
deficiency and immune dysregulation phenotypes were seen in the autoimmunity group, showing significant reductions 
in the switched memory B cell, naive T helper cell, and regulatory T-cell subsets. Herein, we document the previously 
unreported high rate of immune dysregulation in pediatric CVID as a clinical and diagnostic challenge with the 
variability of defects in the humoral and cellular immune responses. 
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PRIMARY IMMUNODEFICIENCY DISORDERS PRESENTING WITH AUTOIMMUNE MANIFESTATIONS IN THE 
ADULT INTERNAL MEDICINE WARD of A TERTIARY CARE CENTRE IN SOUTH INDIA- A CASE SERIES. 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Harikrishnan Gangadharan1, Vipin Paul2, Rahul Peter2, Anusree Seetha3, Manisha Madkaikar4, Josemon George2 
1GOVERNMENT MEDICAL COLLEGE KOTTAYAM, General Medicine, Kottayam, India, 2GOVERNMENT MEDICAL 
COLLEGE KOTTAYAM, General Medicine, KOTTAYAM, India, 3GOVERNMENT MEDICAL COLLEGE KOTTAYAM, 
Pulmonary Medicine, Kottayam, India, 4Indian Council of Medical Research (ICMR)- National Institute of 
Immunohaematology (NIIH), Department of Pediatric Immunology And Leukocyte Biology, MUMBAI, India 

Background and Aims: Autoimmunity may be the sole manifestation of primary immunodeficiency disorders in the 
adult internal medicine ward. We describe a series of 4 patients who were evaluated for various autoimmune features 
in adult internal medicine ward and were subsequently diagnosed as PID. 

Methods: This is a one year hospital medical records based case series study done in patients admitted with 
autoimmune manifestations and subsequently diagnosed to have PID in the adult internal medicine ward of a tertiary 
care hospital in South India. 

Results: Case 1: 35year old male was admitted with megaloblastic anemia, chronic diarrhea and genu valgum 
deformity since age of 12 years. Investigations revealed pan hypogammaglobulinemia, low class switched memory B 
cells, poor vaccine response, autoimmune enteropathy and gastric dysplasia confirming a diagnosis of CVID. Case 2: 
18year old female was admitted with DCT + autoimmune hemolytic anemia and leukopenia. Workup showed pan 
hypogammaglobulinemia with poor vaccine response confirming a diagnosis of CVID. Case 3: 18year- old patient of 
ataxia telangiectasia was admitted with hyperglycemia. On evaluation, anti- islet cell antibody + type 1 diabetes and 
selective IgA deficiency was diagnosed. Case 4 : 30year old female with fever, ILD, lymphadenopathy and 
splenomegaly for 1 year with low IgG, normal Ig M and IgA. Clinical exome sequencing showed a novel variant in 
LRBA gene leading to diagnosis of LRBA defect-mongeneic CVID. 

Conclusions: Autoimmune features may constitute the predominant manifestation of PID patients attending the adult 
internal medicine ward and a high index of suspicion is needed to make a timely diagnosis. 
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SEVERE AUTOIMMUNITY TRAITS IN A COLOMBIAN BOY: A NOVEL NRAS MUTATION C.182A>G (P.Q61R) 
CAUSING RAS-ASSOCIATED AUTOIMMUNE LEUKOPROLIFERATIVE DISEASE (RALD) 
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Background and Aims: Describe a new mutation causing RALD syndrome 

Methods: Case report 

Results: 1-year-old boy with 10 days of fever, gastrointestinal symptoms associated to multiple lymph-node 
enlargments, hepato-splenomegaly and poor feeding. Initial evaluation found a malnourished boy with regular general 
state. First laboratories displayed leucocytosis as mainstay with both marked lymphocytosis (19,500/mm3) and 
monocytosis (4,300/mm3) but with moderate neutropenia and mild anemia. Tumoral lysis syndrome, hematologic 
malignancy and chronic infections were negative, but molecular studies in stool revealed concomitant infection by 
Norovirus, Campilobacter jejuni and Giardia intestinalis, treated accordingly. The finding of abnormal hematologic 
counts, failure to thrive and severe infection with 3 microorganisms rise the aware for a primary immunodeficiency. 
Blood immunophenotype revealed increased TCRαβ+CD3+ cells 9,200/mm3 and a remarkably high proportion of 
double negative T cells (TCRαβ+CD3+CD4-CD8-) 1.8% of total lymphocytes and 3.5% of total CD3+ lymphocytes 
(normal < 1.5% of total lymphocytes and <2.5% of total CD3+ lymphocytes) . Anemia evaluation evidenced features of 
autoimmune hemolytic anemia. Serum immunoglobulin levels displayed hypergammaglobulinemia in all 
immunoglobulins along with impressively high antinuclear antibodies 1:2,560 titers, severe hypocomplementemia (C3: 
69 mg/dl and C4: 8 mg/dl), CH50 (<10 U/ml). With those findings where mononuclear cell proliferation with high 
proportion of double negative T cells, autoimmune serological traits, immune cytopenias and immunodeficiency were 
together raised the alarm for an autoimmune leukoproliferative disorder. Thus, a whole exome sequencing was done, 
highlighting a new c.182A>G (p.Q61R) pathogenic NRAS heterozygous mutation in peripheral blood, consistent with 
RALD syndrome 

Conclusions: RALD syndrome must be considered among diagnosis of children with autoimmunity 
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MANAGEMENT of AUTOIMMUNE ENTEROPATHY AND ENDOCRINOPATHY – SUSCEPTIBILITY TO CHRONIC 
INFECTIONS SYNDROME 
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Background and Aims: The STAT1-related Autoimmune Enteropathy and Endocrinopathy-Susceptibility to Chronic 
Infections Syndrome (AESCIS) is characterized by enteropathy, the impairment of the endocrine and immune system. 
Due to the extreme rarity (<1/1000000) and non-specific symptoms, diagnostics is challenging. Optimal therapeutic 
management is unclear 

Methods: We describe the clinical course, genetic findings, and treatment approach of a patient with AESCIS 

Results: A 3-year-old girl presented with subfebrile fever, pallor, sluggishness, and maculopapular rash. Physical 
examination revealed mild facial dysmorphic features, fragile hair, poor growth, dystrophic nails, aphthous mucosa, 
and a distended stomach. No lymphadenopathy, hepatosplenomegaly was apparent. From the 2nd month of her life, 
she suffered from recurrent skin rash and diarrhea. Laboratory evaluation revealed moderate microcytic normochromic 
anemia, thrombocytopenia, elevated ESR, IL-6, sCD25, positive ANA, high TTH, low iPTH. Ultrasound examination 
showed hepatosplenomegaly, ascites, intestinal infiltration. Enterobacter cloacae, ESBL was yielded in the feces. An 
immune deficiency with autoimmune dysregulation was suspected. Cellular immunity, immune globulin levels, 
response to vaccines were normal. Inborn errors of metabolism, celiac disease were excluded. Ceftriaxone, amikacin, 
fluconazole, and L-Tyroxin were initiated. The clinical improvement was achieved within three weeks Exome 
sequencing revealed previously reported heterozygous pathogenic variant c.1154C>T (p.(Thr385Met) in the STAT1. 
Currently, the patient is followed up by a multidisciplinary team due to recurrent rash, inconsistent defecation, iron 
deficiency anemia, autoimmune hepatitis, thyroiditis. 

Conclusions: Current treatment options focus on symptomatic relief. There are several reports on the clinical effect of 
ruxolitinib. Although ruxolitinib is widely used in various inflammatory conditions, it can cause a wide spectrum of side 
effects 
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IGG SUBCLASS DEFICIENCY DUE TO NOVEL HETEROZYGOUS NFKB1 MUTATION REVEALED BY ADULT 
ONSET of PYODERMA GANGRENOSUM IN TWO SIBLINGS 
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Background and Aims: Pyoderma gangrenosum (PG) is a rare neutrophilic dermatosis characterized by a rapidly 
enlarging and necrotic skin ulcers mainly associated with systemic autoimmune and inflammatory disorders. Inborn 
errors of immunity (IEI) i.e agammaglobulinemia and chronic granulomatous disease and common variable 
immunodeficiency (CVID) can also be rarely associated with PG demonstrating that immune dysregulation might play 
an important role in the pathophysiology of this disease. 

Methods: Herein, we report two sisters born to non consanguineous parents who present at 49 and 43 years old with 
severe and giant PG occurring after intramuscular injection and C-section, respectively (P1 and P2). 

Results: Immunophenotypic studies of lymphocytes populations, T-cell proliferations, immunoglobulin levels (IgA, IgG 
and IgM) and NBT test were normal. IgG2 level was decreased in both patients and IgG4 was reduced in P2. Because 
of the severe clinical phenotype and the absence of HIV, inflammatory or autoimmune disease, IEI was suspected and 
NGS screening was performed. Interestingly, we confirmed the presence of a novel heterozygous deletion in NFKB1 
gene (c879_880del) leading to a premature stop codon (p.Val294Leufs*14). This variation was not reported in 1000G 
or ExAC databases and was predicted to be pathogen. 

Conclusions: Loss-of-function mutations in NFKB1 gene are known to be the most frequent monogenic autosomal 
dominant cause in CVID. Interistingly, in the present study, both patients had no history of infections, IgG, IgA and IgM 
levels were normal but IgG subclasses were reduced. Further investigations are needed to explain the underlying 
mechanism of PG and IgG subclass deficiency in NFKB1 deficient patients. 
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DOUBLE NEGATIVE B CELLS EXPANSION IN A PEDIATRIC PATIENT WITH HYPOGAMMAGLOBULINEMIA 
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Background and Aims: Primary antibody deficiencies generally underly a B-cells maturation, survival and 
differentiation disorder. Double negative (DN) B lymphocytes (CD27- IgD - IgM+) role hasn’t been clearly defined yet; 
their expansion has been observed in active neuro-inflammatory diseases, systemic autoimmunity, in elderly and after 
the influenza and tick-borne encephalitis virus vaccination. 

Methods: We describe the case of a five-year-old female, presenting to our department due to the occasional finding 
of hypogammaglobulinemia. She had no history of recurrent/severe infections and clinical red flags for autoimmune 
diseases or immune dysregulation phenotypes. Her family’s medical history had a striking recurrence of autoimmune 
diseases (Thyroiditis, Myasthenia Gravis, Guillain Barré, Rheumatoid arthritis, Sclerodermia, Coeliac disease and 
Psoriasis). 

Results: Immunological workup showed low IgG and IgM, normal IgA, a pathological expansion of double negative B 
subset and a mild reduction of B naïve and T regulatory subsets. The ANA titre was 1:640, and anti-Mi-2 autoantibody 
were detected. The pathogen-specific antibodies response was adequate, except for hepatitis B virus. 

Conclusions: Double negative B cells expansion has never been described as feature of inborn humoral defect 
however a link with autoimmune diseases was reported in literature. We described a pediatric asymptomatic patient 
with hypogammaglobulinemia, high ANA and anti-Mi-2 titles and abnormal expansion of DN B. These findings 
associated with the family background, may reflect a warning sign of primary B cell dysregulation. Functional B 
lymphocytes assessment, extensive characterization of family’s immune system and eventually molecular analysis for 
primary antibody deficiencies will be performed to unveil the genetic predisposition to an increased autoimmunity risk. 
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Background and Aims: Autoimmune lymphoproliferative syndrome (ALPS) is a rare genetic disorder characterized by 
defective extrinsic apoptotic mechanism.Apoptotic defects lead to lymphoproliferative disease with clinical 
manifestations including splenomegaly, lymphadenopathy, hypergammaglobulinemia, autoimmune cytopenias and 
elevated Double negative T cells (DNTs). Improvement in genetic technologies has led to the description of several 
ALPS-like autoimmune and lymphoproliferative disorders, and are labelled as ALPS-like disorders.We aimed to study 
the expression pattern of DNTs across both the categories. 

Methods: Flow cytometry analysis of DNTs using markers (CD3, CD4,CD8, TCRab, B220,HLA-DR, CD45RA, 
CD27,CD28,CD38 CD57 and KLRG1) in patients with mutations in FAS(1), FASLG(1),FADD(2),CASP8(1),CASP10(1), 
LRBA(15), CTLA4(3), STAT3-GOF(2), PIK3CD(5), MAGT1(1),TACI(1), STX11(1), NRAS(1) along with healthy controls 
(5). 

Results: The range of DNTs varied across the categories, it was 0.4-2% in healthy controls, 1-12% in ALPS-like 
disorders and 0.8-35% in the ALPS category. The immunophenotype of DNTs in healthy control was (CD45RA-CD38-
HLA-DR-CD45RA+/-KLRG1+ B220-). DNTs of ALPS(FAS, FASLG and FADD) patients showed co-expression of 
B220, CD45RA/HLA-DR/CD27 /CD38 and CD57, whereas DNTs of CTLA4, STAT3-GOF and TACI patients showed 
expansion of CD38+ and CD45RA+ (>30%) (Normal :<12%). LRBA-DNTs co-expressed CD45RA and KLRG1. 
Interestingly, PIK3CD-DNTs, there was an expansion of CD57+ and KLRG1+, but the % of CD27+ CD45RA+ 
population on DNTs was decreased (20%) ( Normal: 70%). STX11-DNTs showed expansion of the CD45RA- HLADR+ 
population. The DNT phenotype in CASP8, CASP10, MAGT1, and NRAS was similar to healthy controls. 

Conclusions: B220 was better predictor marker for diagnosis of FAS, FASLG and FADD. DNTs expression in ALPS-
like category was heterogeneous which could possibly explore the role and functions in different genetic deficiencies. 
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Background and Aims: Griscelli syndrome (GS) is a rare autosomal recessive disorder caused by mutation in the 
MYO5A (GS1, Elejalde), RAB27A (GS2) or MLPH (GS3) genes. Typical features of all three subtypes of this disease 
include pigmentary dilution of the hair and skin. Whereas the GS2 patients have severe immunological deficiencies 
that lead to recurrent infections and hemophagocytic syndrome. 

Methods: We report the case of Griscelli syndrome in a 6-day-old female newborn 

Results: A 6-day-old female newborn, born of a consanguineous marriage, presents a neonatal hyperbilirubinemia , 
splenomegaly type 3 with hepatomegaly and a partial albinism. Complete blood cell count revealed pancytopenia, 
triglycerides 2.18 mg/L , ferritenemia 4777 ng/ ml , and a fibrinogen was 1.67 g/ L. A high level of CD25 2400 U/ ml 
without deficit in humoral immunity. Bone marrow aspirate chowed a prominent histiocytic infiltrate with extensive 
hemophagocytosis The peripheral blood smear shows no giant cytoplasmic granules in leukocytes. Microscopic 
examination of hair shafts reveals uneven clusters of aggregated melanin pigment,accumulated mainly in the 
medullary area of the shaft. The diagnosis of GS was evoked on; consanguineous family, very light silvery-gray color of 
the hair and eyebrows, Light microscopy examination of the hair showed large, irregular clumps of pigments 
characteristic of GS. The molecular biology has not been carried out . The first-line therapy was based in HLH protocol, 
with a good evolution waiting for bone marrow transplantation. 

Conclusions: Griscelli syndrome is a rare genetic disease, with a pejorative prognosis and whose diagnosis must be 
early to allow better management. 
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Background and Aims: Heterozygous gain-of-function (GOF) mutations in signal transducer and activator of 
transcription 1 (STAT1) have been identified in patients with autosomal dominant (AD) chronic mucocutaneous 
candidiasis (CMC) since 2011. 

Methods: We report herein a 17-year-old girl with a history of recurrent lung infection leading to bronchiectasis. She 
has also developed vaginal yeast infection, chronic onychomycosis and oral candidiasis. Her physical examination 
revealed short stature, puberty delay and retained primary teeth. Laboratory findings showed elevated IgE and 
eosinophilia. She had a score of 53 points according to the NIH clinical Hyper IgE Syndrome (HIES) scoring system. 
Therefore the diagnosis of HIES was established at that time. 

Results: STAT3 phosphorylation was slightly elevated, and the percentage of TH17 cells was reduced as assessed by 
flow cytometry. No STAT3 mutations were found in coding exons by targeted Sanger sequencing. A mutation in the 
DNA-binding domain of STAT1 was detected (c.1053G>T, p. L351F) by whole exome sequencing. This variation was 
previously identified and validated as pathogenic in patients with AD-CMC. 

Conclusions: There are multiple differential diagnoses for STAT3-HIES due to overlapping clinical and immunologic 
features with other disorders. STAT1 GOF underlies a variety of infectious and autoimmune features. Interestingly, 
there were no signs of hypothyroidism in this patient until age 17 years. In conclusion, we report a STAT1-GOF 
mutation in a patient presenting with a HIES clinical phenotype. These features add to the complexity of the phenotype 
observed in STAT1-GOF disorder and make the diagnosis more challenging. 
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Background and Aims: Mutations in the phosphoinositide 3-kinase (PI3K) genes PIK3CD and PIK3R1 cause a 
combined immunodeficiency syndrome, referred to as activated PI3Kδ syndrome (APDS). Here, we aim to evaluate 
the use of rapamycin in patients with APDS. 

Methods: Prospective evaluation of five patients using rapamycin in 12 months. 

Results: Five patients with APDS aged between 5 and 37 years were followed. Four of the patients are children, two 
with enteropathy and one with erythema nodosum. The adult has protein loss in the feces and nephropathy. Four with 
p.E1021K and one with p.E1010A. The proposed dose was 1mg/mm2/day for children and 4mg daily for adults. All 
were already using immunoglobulin. After 12 months of rapamycin, the children completely improved from the 
concomitant conditions. The adult patient still has persistent protein loss, but with weight gain and improved quality of 
life. There were no rapamycin-related adverse events. 

Conclusions: The use of mTOR inhibitors may be an additional therapy for the management of APDS. The use of 
target traps is assertive and can make a valuable contribution to the control of symptoms. In our experience, the use of 
rapamycin was safe and effective in our patients, including in children. 
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Background and Aims: Immune dysregulation could be an important feature in patients with del22q11.2 syndrome, 
among which immune-mediated cytopenia are the most common, often relapsing and refractory to standard 
therapies.1 Defects in T and B cell subsets, as reduction of naïve CD4+T-cells and memory B-cells, increased 
frequency of circulating T follicular helper (cTfh) cells and reduced Treg cells count have been described in these 
patients.2 We aim to find the most suitable targeted therapy to maintain remission of cytopenia. 

Methods: Four patients (12-17 years old, male:female 2:2) with del22q11.2 syndrome and relapsing and/or refractory 
cITP, were started on low dosage Mycophenolate Mophetile(MMF) therapy (medium 350 mg/m2/die). Complete 
immunological phenotype (T and Bcells naïve and memory, cTfh, Treg) was analyzed at baseline and 3-, 6- and 9-
months post-therapy by multiparametric flow cytometry. 

Results: Three patients showed normalization of platelets count. One patient showed poor response due to low 
compliance. None of them experienced relapses. Two patients manifested also autoimmune neutropenia, that 
resolved. All patients presented, at baseline, reduced naïve CD4+T-cells and memory B-cells, increased cTfh-cells 
frequency and reduced Treg-cells count. At 9mo FU we detected a significant reduction (medium 14,6%) of cTfh 
frequencies (4/4). of note, we detect a reduction of Treg in 2/4 patients. 

Conclusions: Immunological alterations could represent prognostic biomarkers of autoimmune diseases and could 
guide clinicians in choosing targeted therapy. MMF resulted successful in treating cITP in these patients showing good 
clinical and immunological response without any side effects. A longer follow-up is needed to confirm these data. 1J 
Pediatr.2014 Jun;164(6):1475-80 2JACI Pract.2019 Sep-Oct;7(7):2369-2376 

Disclosure: No. 

Keywords: Inborn errors of immunity, Autoimmune cytopenia, del22syndrome, Digeorge Syndrome, mycophenolate 
mophetile, Immune Dysregulation



PD130 

SECONDARY HEMOPHAGOCYTIC SYNDROME DUE TO HODGKIN LYMPHOMA IN A PATIENT WITH CVID 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Patricia O Farrill Romanillos1, Diana Herrera Sánchez1, Jonny Ramos Blas2, Luis Guízar García3 
1Mexican Institute of Social Security, Hospital Especialidades, XXI Medical Center, Allergy And Clinical Immunology, 
Mexico, Mexico, 2Mexican Institute of Social Security, Hospital de Especialidades, XXI Medical Center, Hematology, 
Mexico, Mexico, 3Mexican Institute of Social Security, Hospital de Especialidades, XXI Medical Center, Internal 
Medicine, Mexico, Mexico 

Background and Aims: Introduction :adquired hemophagocytic syndrome, is the main cause in adults of 
hemophagocytic lymphohistiocitosis. The main triggers are various infections ducha as viruses, autoimmune disease 
and malignant tumors. The most Common lymphoma and NK/T cells lymphoma, the latter particulary related to EBV. 
Objetive to present a case of hemophagocytic syndrome due to Hodgkin Limphoma in a patient with IRF2 defect and 
CVID. 

Methods: we presented a case of CVID and secondary hemophagocytic syndrome. 

Results: male of 19 years old, recived a related kidney transplant , for renal fibrosis. At 17 years he presented with 
high fever, asthenia, hyporexia, diarrhea so he was admited to urgent care. 
The diagnosis of EBV infection was made, and laso hemofagocytic syndrome, with splenomegaly, cytopenia with 
anemia and los platelets, and high levels of ferritin, triglycerides , Liver enzymes and hemophagocytes. He recived 
treatment with etoposide and ciclosporine with complete remisión. 
Exome sequencing was performed and mutation in IRF2 was concluded associated with CVID. 
2 years later he presents aguín with high fever, asthenia, hyporexia and diarrhea. He hospitalized and diagnosed 
Hodgkin Lymphoma of mixes cellularity , asocciated with reinfection by EBV. 

Conclusions: Conclusions: lymphoma is a complication presented in patients with CVID. Hemophagocytic syndrome 
in this group of patients is associated with the malignancy, the patient had also another risk factor for EBV infection, 
causen by secondary immunosupperssion due to the kidney transplant. 

Disclosure: No. 
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Background and Aims: While Mendelian Susceptibility to Mycobacterial Disease (MSMD) is typically associated with 
weakly pathogenic mycobacteria, it has been reported that these individuals are also prone to develop severe, 
persistent, unusual, and/or recurrent (SPUR) TB, particularly in TB endemic countries. The aim of this study was to 
perform genetic sequencing and assessment of immunological phenotypes (relating to the IL-12-IFN-γ cytokine 
pathways) in a South African family with SPUR TB. 

Methods: A 2-year-old South African girl presented with a history of recurrent TB lymphadenitis, pulmonary and spinal 
TB. Upon further investigation it was found that her siblings, a 7-year-old sister and 9-year-old brother, also had a 
history of SPUR TB and their father had previously had pulmonary TB. DNA and PBMCs were isolated from the family 
members and 10 healthy controls. Whole genome sequencing (WGS) was performed and in-house flow cytometry and 
Luminex-based functional assays were used to assess IL-12 receptor expression and signalling via pSTAT4, and 
downstream IL-12-induced IFN-γ production. 

Results: An IL12RB1 variant (c.911_912del) was identified in all family members - homozygous in the index patient 
and sister, and heterozygous in the brother and father. Decreased IL-12Rβ1 expression, pSTAT4 signalling and IL-12-
induced IFN-γ production was observed in all family members compared to controls, with the defect being more 
pronounced in the siblings that are homozygous for the IL12RB1 variant. 

Conclusions: These findings are supportive of a functional impairment of the IL-12 receptor and downstream 
immunological pathway and may contribute to susceptibility to SPUR TB in this family. 
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AUTOIMMUNE LOSS of ENTERO-ENDOCRINE CELLS IS A HALLMARK APECED MANIFESTATION THAT 
RESULTS IN SEVERE MALABSORPTION BUT CAN RECOVER WITH IMMUNE SUPPRESSANTS 
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Background and Aims: Autoimmune polyendocrinopathy–candidiasis–ectodermal dystrophy syndrome (APECED) is 
a rare immune disorder, caused by autoimmune regulator (AIRE) mutations, leading to defective thymic elimination of 
autoreactive T lymphocytes. APECED is characterized by variable penetrance of autoimmune diseases including 
hypoparathyroidism and Addison’s disease, and vulnerability for chronic mucocutaneous candidiasis (CMC). Less 
frequently, APECED is complicated by gastrointestinal manifestations. Chronic diarrhea related to hypoparathyroidism, 
autoimmune hepatitis, or intestinal fungal infection are most frequently encountered. 

Methods: We describe two APECED patients with disease-specific autoimmune enteropathy. 

Results: We report on two unrelated APECED patients, a 18yo male (P1) and 23yo female (P2), both harboring a 
previously described homozygous c967_979 AIRE deletion and presenting hypoparathyroidism and CMC. 
Normocalcemia was difficult to attain in both patients despite high dose supplementation with calcium and 
alphacalcidol. In adolescence, both patients presented prolonged, severe enteropathy leading to malabsorption with 
extensive weight loss and episodes of life-threatening hypocalcemia. Fungal and non-fungal infections, pancreatic 
insufficieny and celiac disease were excluded. In both patients, routine pathological investigations from gastrointestinal 
endoscopy showed nonspecific findings. Specific investigations revealed complete absence of serotonin-producing 
entero-endocrine cells (EECs) in stomach and duodenum. Autoimmune-associated EEC destruction is reported in the 
presence of anti-tryptophan hydroxylase (TPH) antibodies, which seems APECED-specific. High-dose 
immunosuppressive therapy (methylprednisolone 64mg/day) resulted in recuperation of malabsorption and better 
calcium absorption in both patients. Additionally, we documented re-expression of EECs by endoscopy in P2. 

Conclusions: APECED can present with severe malabsorption associated with autoimmune-driven destruction of 
EECs. Only specific pathological investigations might reveal EEC absence. Immunosuppressive treatment can be 
beneficial. 
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Background and Aims: LPS-responsive beige-like anchor protein (LRBA) deficiency is a severe inborn error of 
immunity characterized by early childhood autoimmunity, lymphoproliferation and immunodeficiency. There are no 
detailed reports highlighting the autoimmune ophthalmic involvement in patients with LRBA deficiency. This report aims 
to describe autoimmune vernal keratoconjunctivitis as an early manifestation of immune dysregulation in patients with 
LRBA deficiency. 

Methods: Here we present a case report of two male siblings aged 7 and 9-year-old who suffered from a severe 
bilateral eye itchiness, redness and photophobia for the last 5 years. Eye examination showed conjunctival injection, 
limbal thickening and giant papillae. A clinical ophthalmologic diagnosis of severe allergic form of vernal 
keratoconjunctivitis has been made. However, no aeroallergen sensitization was identified by skin prick test or 
immunoCAP/RAST assay. Despite receiving recurrent courses of topical olopatadine, sodium cromoglycate, 
prednisolone and ciclosporin, no significant improvement was noted. 

Results: A novel pathogenic variant as chromosome 4 deletion encompassing exon 1-17 loss of the LRBA gene was 
identified. Given the severity of ocular disease and to avoid further complications including blindness, a targeted 
therapy with abatacept at a 4 weekly regime was initiated. Six months later, a significant improvement in eye 
symptoms was observed. A repeat eye examination revealed minimal conjunctival injection, resolution of limbal 
thickening and reduction in the sizes of papillae. 

Conclusions: This case report highlights the importance of considering monogenic inborn error of immunity with 
immune dysregulation in patients with early onset autoimmune vernal keratoconjunctivitis. The use of targeted therapy 
may significantly improve the outcome in such patients. 
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Background and Aims: Heterozygous loss of function mutations in IFIH1 have recently been associated with very 
early onset inflammatory bowel disease. We report an additional two cases of IBD within a family (P1 son, P2 father), 
both patients being heterozygous for a loss of function mutation in IFIH1. 

Methods: A retrospective review of the patients’ medical records, radiological and laboratory results was undertaken, 
along with evaluation of the immunological phenotype by functional testing. The molecular basis of disease was 
established by whole exome sequencing undertaken in a clinical genetics laboratory 

Results: P1 developed Type 1 Diabetes Mellitus at the age of 7 years, and treatment recalcitrant ulcerative colitis at 
the age of 12 years, for which he ultimately needed colectomy. P1 developed a sepsis-like episode post-colectomy that 
may be related to discontinuation of tofacitinib before the procedure. P2 developed inflammatory bowel disease in the 
second decade of his life, and remains well on azathioprine monotherapy. P1 demonstrated normal serum 
immunoglobulins and lymphocyte immunophenotyping. Both P1 and P2 were heterozygous for an IFIH1 variant within 
an essential splice site, predicted to result in a frameshift, and loss of protein. 

Conclusions: Loss of function variants in IFIH1, leading to partial MDA5 deficiency, predispose patients to 
autoimmunity, albeit with incomplete penetrance. This diagnosis should be considered in cases of familial IBD and/or 
multisystem autoimmunity. 

Disclosure: No. 
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Background and Aims: Common variable immunodeficiency (CVID) is one of the most prevalent heterogeneous 
primary immunodeficiency syndromes in children and adults. 

Methods: A-18-year-old female second born to non-consanguineously married parents presented with a history of 
swelling in small joints of both hands and skin rash on the face for the past four months alongwith a significant history 
of recurrent sinopulmonary infections from five years of age. Empirically treated for tuberculosis on 2 occasions. Chest 
X-ray showed bronchiectasis in the right middle lobe. Bronchoalveolar lavage once revealed mixed growth of 
Streptococcus pneumoniae and alpha-hemolytic streptococci while found negative for tuberculosis. 

Results: Her symptoms frequency reduced after fourteen years of age.Hemoglobin- (13.5gm/dl,N:12.5-16.0) total 
leukocyte count- (8.65 x109/L,N:4.0-19.5 x109/L) platelet counts (187x 109/L, N:150-450 x 109/L), Differential counts- 
N64, L25, M8 and E2. Serum immunoglobulin profile revealed hypogammaglobulinemia (IgG- 1.85 g/L, N:6.39-13.49 g/L , 
IgA- 8.2, N: 7-31.2 g/L , IgM- 1.14, N: 5.6-3.52 g/L). Anti-nuclear antibodies and Rheumatoid factor were negative.A 
decreased proportion and absolute counts of CD19+ B lymphocytes (0.06%, N:6-23%; counts-1, N:110-570) and 
normal proportion and absolute counts of CD3+ T lymphocytes ( 83.57%,N:56-84%; counts- 1821, N:1000-2200), and 
CD 56+ natural killer cells (16.34%,N:3-22%;counts-356,N:70-480). While, low CD4/CD8 ratio (1.46, N:0.67), reduced 
proportion of memory CD4+ and CD8+ cells (11%, N:18-38%; 1.3%, N:4-23%) compared to naïve T cells. A whole-
exome sequencing revealed homozygous single base pair deletion in exon 5 of the CD 19 gene (c.904delT 
(p.phe302SerfsTer18)). 

Conclusions: Panhypogammaglobulinemia and markedly reduced B cells in a female child are the clues for CD19 
deficiency in our patient. 
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Background and Aims: JAK inhibitors (JAKi) are biological drugs targeting JAK/STAT signaling pathway that has 
been recently discovered as implicated in some inborn errors of immunity (IEI) characterized by immune dysregulation 
manifestations. Increased insulin sensitivity induced by these drugs has been hypothesized. Here we describe two 
patients affected by IEI with Diabetes Mellitus (DM) treated with JAKi and their potential impact on glycometabolic 
compensation. 

Methods: Patient 1 (P1) is a 19-year-old boy with STAT1 Gain of Function, treated with Ruxolitinib, and DM, on insulin 
pump therapy. Patient 2 (P2) is a 14-year-old boy with an undiagnosed complex syndrome characterized by 
dysmorphic features, short stature, immune dysregulation with DM on multi-injective insulin regimen and alopecia, 
treated with Tofacitinib. They both displayed poor metabolic control. In order to analyze the effects of JAKi treatment 
on the glucose metabolism we evaluated insulin requirement, glycated Hemoglobin (HbA1c) and C-peptide over a two-
year period, before and after the treatment. T-student test was used for Statistical analysis. 

Results: In P1, insulin requirement and HbA1c were significantly decreased on Ruxolitinib (p 0.015 and p 0.05, 
respectively) and so did C-peptide; he also showed a remarkable improvement of the infectious and immune 
dysregulation phenotype suggested by the reduction of aphtous ulcers. By contrast, no relevant change occurred in 
P2, despite partial effectiveness of JAKi on alopecia. 

Conclusions: JAKi may reduce insulin requirement and improve glycometabolic control in patients with IEI and DM as 
comorbidity. Further data are necessary to investigate this potentially beneficial effect. 
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Background and Aims: CVID is the most common symptomatic primary immunodeficiency disease characterized by 
recurrent infections and an increased risk of autoimmune diseases. Our study aims to determine the relationship 
between basal serum IgE levels and the risk of autoimmune disease development in CVID patients. 

Methods: CVID patients followed in Necmettin Erbakan University Meram Medical Faculty Clinical Immunology and 
Allergy Clinic were included in the study. Laboratory data, autoimmune diseases, serum immunoglobulin values, and 
demographic data of the patients were obtained from the patient files. 

Results: Twenty-three (37.1%) of 62 CVID patients had autoimmune diseases. Serum basal IgE and IgA values of 
CVID patients with autoimmune disease were significantly lower than those of other CVID patients (p=0.026 and 0.031, 
respectively). Lower than normal range serum baseline IgE levels in CVID patients have been shown to be an 
independent risk factor for the development of autoimmune diseases (odds ratio, OR = 3.081, 95% confidence interval, 
CI 1.222–7.771, p = 0.017). 

Conclusions: Lower IgE is often associated with lower IgA, IgG2 and IgG4 in CVID patients. At the same time, the loci 
of the heavy chains of these immunoglobulins are the most expressed group on the 14th chromosome and the 
coexistence of their deficiencies suggests an isotype switch defect as in TACI, ICOS, CD40L and BAFFR mutations. 
Considering serum IgE values in the clinical follow-up of CVID patients may be beneficial in terms of early diagnosis 
and treatment of autoimmune conditions with a high risk of development in this patient group. 
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Background and Aims: Primary Immunodeficiencies (PIDs) include a wide group of inherited defects of the innate 
and/or adaptive immune system characterized by recurrent/severe infections and/or immune dysregulation, which may 
represent the only clinical manifestation in 20% of cases. Sine qua non for PID diagnosis is the exclusion of Secondary 
Immunodeficiencies (SID), including iatrogenic SID. In the last decades standard immunosuppressant and 
biotechnological treatments have been increasingly used in clinical practice which might in turn unmasked an initial 
expression of a PID. Thus, dissection of a PID vs a SID is a real challenge. 

Methods: A 47-year-old female patient with a diagnosis of Rheumatoid Arthritis and recurrent respiratory and urinary 
tract infections since early infancy was treated with Rituximab after poor response to several biological Disease-
Modifying Anti-rheumatic Drugs (bDMARDs). At that time hypogammaglobulinemia was observed and she was sent for 
immunology referral. 

Results: The immunological work-up revealed impaired antibody response to Pneumococcus vaccine, low sFLC and 
low Switched and IgM Memory B Cells. Clinical and immunological criteria matched CVID diagnosis. NGS analysis 
identified a heterozygous variant of uncertain significance (VUS) in the IKBKB gene (OMIM:603258) and functional 
analysis is in progress. IVIG therapy and antibiotic prophylaxis were started with good infectious control. 

Conclusions: A SID might mask a PID. Pre-immune modifying treatment (IMT) screening and long-term post-IMT 
monitoring are essential to address the hurdles in differential diagnosis between PID and SID. PID patients need a 
different vigilance for infections, lymphoproliferative diseases and malignancy and genetic characterization is 
paramount for a targeted and/or semi-targeted therapeutic approach. 
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Background and Aims: Immunodeficiency, centromeric region instability, and facial anomalies syndrome (ICF) is a 
rear, autosomal recessive, inborn error of immunity. In this case report we present two pediatric patients with onset of 
severe infections around the age of six months. Both were diagnosed with ICF type 1 after whole exome sequencing 
positive for DNMT3B homozygous loss of function mutations. 

Methods: We present both patients outcomes after 2 years from diagnosis. 

Results: The first patient was treated with intravenous immunoglobulin (IVIG) from the initial presentation and suffered 
no further severe infections nor chronic diarrhea. He does suffer from global developmental delay at the age of two and 
a half years. The second patient was diagnosed only at the age of one year and three months, after the development 
of severe failure to thrive, chronic diarrhea, severe malnutrition, and severe developmental delay. Initiation of IVIG and 
prophylactic antibiotic and antifungal therapy did not improve here symptoms for 2 years. 

Conclusions: The difference in the two cases emphasize the importance of screening for humoral immunodeficiencies 
presenting as severe infections around the age of six months, due to the apperent potential of improved prognosis with 
appropriate therapy, including immunoglobulines substitiution therapy. 
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Background and Aims: Ataxia-telangiectasia(AT), caused by biallelic loss-of-function ATM gene mutations, is a 
condition characterized by cerebellar ataxia, telangiectasia, variable immunodeficiency, and high cancer susceptibility. 
This is explained by the impaired activity of the ATM kinase, involved in the DNA damage detection, and responsible 
for increased radiosensitivity and genome instability. The development of thyroid carcinoma is rare in patients with 
ataxia-telangiectasia. Since childhood, these patients developed leukemia and lymphoma, sometimes related to EBV 
infection. In older patients, various solid tumors, including carcinomas, melanomas, and sarcomas, are also reported. 

Methods: We report the case of two AT patients diagnosed with Thyroid Carcinoma with normal thyroid function, in 
which radioiodine was used post-thyroidectomy. Pt1 is a 20-years-old girl with a progressive but mild neurological 
involvement, hypogammaglobulinemia, hyper-IgM, and chronic EBV infection. She was diagnosed with an abdominal 
dermatofibrosarcoma(10 years-of-age), hepatic adenoma (17-years-of-age), and a papillary Thyroid 
Carcinoma(pT1N.1a) at 18-years-old. One year after the thyroidectomy, an ultrasound revealed an enlarged 
supraclavicular lymph-adenomegaly. MRI showed also multiple nodular lesions of the thorax and a hepatic lesion. The 
radioiodine scintigraphy excluded the presence of metastasis. Pt2 is a 22-year-old girl with a severe neurologic 
involvement and hypogammaglobulinemia. At 21-years-old, she was diagnosed with an invasive follicular papillary 
carcinoma(pT1b,pNx). Post-thyroidectomy staging with radioiodine scintigraphy showed residual thyroid tissue. She 
was treated with postoperative radioiodine therapy. 

Results: Radioiodine staging and therapy were well tolerated and effective in our patients. 

Conclusions: Periodic investigations as echography or MRI are mandatory in these patients with an high risk for 
malignancy to obtain an early diagnosis. 
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Background and Aims: Heterozygous mutations in CTLA4 lead to an inborn error of immunity characterized by 
immune dysregulation and immunodeficiency, known as CTLA-4 insufficiency. Cohort studies on CTLA4 mutation 
carriers showed a reduced penetrance (~70%) and variable disease expressivity, suggesting the presence of modifying 
factors. It is well studied that infections can trigger autoimmunity in humans, especially with the right genetic 
predisposition. 

Methods: To investigate whether specific infectious agents could be associated with disease onset or severity of 
CTLA-4 insufficiency, we have examined the humoral immune response in CTLA4 mutation carriers without 
immunoglobulin replacement against cytomegalovirus (CMV), Epstein-Barr virus (EBV), herpes simplex virus 1/2 (HSV 
1/2), parvovirus B19 and Toxopasma gondii – pathogens, for which the seroprevalence in the healthy population is 
close to 70%, the penetrance of CTLA-4 insufficiency. Additionally, we have measured FcγRIII-activation by EBV-
specific antibodies to examine the functional capabilities of immunoglobulins produced by CTLA4 mutation carriers. 

Results: We analyzed six affected and seven unaffected CTLA4 mutation carriers. The seroprevalence of affected or 
unaffected CTLA4 mutation carriers for each pathogen was: EBV (EBNA1) 83% and 86%; CMV-IgG 50% and 57%; 
parvovirus B19 83% and 83%; HSV-1/2 67% and 100%; Toxoplasma gondii 40% and 14%, respectively. The odds 
ratio for developing an overt disease did not reach significance for the examined pathogens. Additionally, we show that 
CTLA-4 patients produce normally functioning EBV-specific antibodies. 

Conclusions: Our results show that the investigated pathogens are very unlikely to trigger the disease onset in CTLA-
4 insufficient individuals on their own, and their prevalence is not correlated with disease severity. 

Disclosure: No. 

Keywords: Cytotoxic T-lymphocyte antigen 4 (CTLA4), immunodeficiency, Immune Dysregulation, disease modifier, 
inborn error of immunity



PD142 

COMBINED C1-ESTERASE INHIBITOR DEFICIENCY AND ALPHA-1 ANTITRYPSIN DEFICIENCY: A NEW 
PLAYER IN NEURO-IMMUNE DISEASE 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Isaac Melamed 
ImmunoE, Immunology, Centennial, United States of America 

Background and Aims: In recent years, a relationship has been established between a post-infectious immune 
response and neurologic changes, which we describe as Alzheimer’s of the Immune System.1 Previously, we identified 
immune partners that play a role in immune dysfunction, including mast cell (MC) activation, complement activation 
due to low levels of C1-esterase inhibitor (C1-INH) and function (C1-INHF), alpha-1 antitrypsin (AAT) deficiency, and 
decreased toll-like receptor (TLR) -3 signaling. Here we present 3 case reports describing autoimmunity in patients 
with this form of immune dysfunction. 

Methods: Our patients share 3 commonalities: low AAT levels, low C1 INH, and TLR signaling defects. All patients 
displayed evidence of IgM antibodies to infectious pathogens, including Mycoplasma pneumonia, Epstein Barr virus 
(EBV), and Borrelia burgdorfer. Neurological symptoms, including brain fog, memory loss, psychiatric symptoms, and 
gastrointestinal issues, were present. All 3 patients had the AAT phenotype, a genetic mutation linked to AAT 
deficiency. Treatment with alpha 1-proteinase inhibitor (human) was effective in reducing their neurologic symptoms. 

Results: Recent evidence on AAT deficiency, C1-INH deficiency, and TLR signaling indicate that they may play a role 
in abnormal signaling between infections such as EBV, Lyme disease,. and COVID-19 and neurological presentations. 
Thus, AAT and/or C1-INH therapy has the potential to advance from replacement therapy to a safe modality for post-
infectious inflammatory neuro-immune-related diseases.These therapeutic modalities may add to our treatment arsenal 
for post-infectious disorders. Further research is needed. 

Conclusions: 1Melamed I. Immunotherapy Open Access. 2016; 2:2. 
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Background and Aims: Good's syndrome (SG) is a phenocopy, immunodeficiency that affects B/T cells and can be 
associated with autoimmunity. Thymoma is a rare neoplasm accounting for 30% of mediastinal tumors in adults. 
Treatment with thymectomy or cytoreduction, although it is not the treatment for the elimination of immunodeficiency. 

Methods: A 62-year-old male with no history of inbreeding, consanguinity, or atopy. Uncomplicated childhood 
pneumonia. In 2019 chronic diarrhoea, weight loss, anorexia, cough, assessed by an immunologist, requested 
laboratory reports: IgA: 25mg/dl, IgG 439mg/dl, IgM 26mg/dl, IgG1: 374mg/dl, IgG2: 173mg/dl, IgG3: 40.3mg/dl, CD4: 
407/ml, CD8: 268ml, CD3: 713ml. Treatment with IgSC for 3 months. The patient who met IDCV criteria continued IVIg 
treatment. January 2022, with bronchial symptoms, HRCT data of interstitial lung disease, mediastinal tumor 
suggestive of Thymoma, and mediastinal lymphadenopathies were requested. 

Results: Biopsy confirms diagnosis, and thymectomy is scheduled for May 13, 2022. 

Conclusions: GS, characterized by the almost absence of B cells, cytopenias, and thymoma, is rare 
immunodeficiency that is not initially suspected until incidental finding. Thymomas are classified A, AB, B1, B2, B3, the 
former benign and the latter associated with cancer. Survival at 5 years is 74% in stage I and 24% in thymic IV cancer. 
Most in GS turn out to be benign. The prognosis after thymectomy is based on follow-up, use of antibiotics, and 
replacement of immunoglobulins to reduce infections and increase survival. In conclusion, it is a rare immunodeficiency 
that requires multidisciplinary management, and the study of each of the subgroups could guide new discoveries of 
specific therapies. 
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Background and Aims: The autoimmune regulator gene (AIRE) is the focal point of developing central 
immunotolerance. The AIRE gene is located on chromosome 21q22.3 and codes for a transcription regulator protein 
expressed in the thymus. Pathogenic mutations of AIRE typically present as a monogenetic disorder and cause the 
autoimmune polyendocrine syndrome type 1 (APS-1), further known as autoimmune polyendocrinopathy-candidiasis-
ectodermal dystrophy (APECED). 

Methods: Case report 

Results: The 38-year-old male patient was transferred to our clinic for immunoglobuline therapy, from his treating 
neurologist. His medical history included diabetes mellitus type 1, diagnosed in 1996, followed by Grave’s disease in 
2000, culminating in a thyroidectomy in 2017. In 2009 he underwent a thymectomy for a thymoma. He had been 
treated with a series of immunosuppressive therapies including prednisolone, rituximab and mycophenolate, as well as 
plasmapheresis and immunopheresis for his atypical, seronegative myasthenia gravis. Due to the limited effect of the 
previous therapeutic regimen a trial with intravenous immunoglobulin had been initiated inducing clinical stabilization. 

Conclusions: To our knowledge this is the first report of a patient with thymoma and genetic variant(s) in the AIRE 
gene displaying several autoimmune diseases. Although clinical similarities between thymoma patients and APS1 are 
known, a genetic link between these 2 diseases has not yet been described. As rheumatic autoimmunity can be 
induced by either, rheumatologists should be aware of these potentially underlying causes. An additional point of 
interest is the lack of autoimmunity in the mother with the same genetic variants, which suggests an additional 
environmental trigger (e.g. smoking, viral infection) in the patient. 
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Background and Aims: The aim of our study is to evaluate the clinical and laboratory findings of children with AD 
diagnosed with hypogammaglobulinemia. 

Methods: Electronic files of 1000 patients diagnosed with atopic dermatitis between January 2021 and April 2022 in 
Bursa Medical Faculty Pediatric Immunology and Allergy Clinic were retrospectively analyzed. Among them, 110 
patients whose immunoglobulin values below -2SD for age were included in the study. 

Results: The frequency of hypogammaglobulinemia in children with atopic dermatitis was 11%. of the 110 patients 
included in the study, 72 (65%) were male and 38 (35%) were female. The mean age at presentation was 9.5 months 
(3-52). According to the SCORing Atopic Dermatitis score of the patients, the severity of eczema was mild in 83 
(75,4%) patients and moderate-severe in 27 (24,6%) patients. Food allergy sensitivity was present in 41 (37,2%) of the 
patients. In laboratory findings; in complete blood count, neutropenia was detected in 25 (22,7%) patients. The mean 
total IgE level was 98,4 µg/mL (0.26-2102). Mean immunoglobulin levels were, for IgG 354,4 mg/dL (151-609), for IgA 
15,3 mg/dL (8-49), and for IgM 47,5 mg/dL (12-169) respectively. As a result of the evaluation of the lymphocyte 
subgroup of ninety nine patients, it was found to be within the normal range for their age. IgG levels were increased in 
all 53 patients whose consecutive serum immunoglobulin levels were measured. 

Conclusions: We think that the evaluation of immunoglobulin levels in children with atopic dermatitis is quite important 
in the distinguishment of primary immunodeficiencies and in the follow-up of patients. 
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Background and Aims: The composition of the human intestinal microbiome is involved in immune homeostasis. 
Alterations of the microbiome may be associated with inflammation and autoimmunity in otherwise healthy individuals 
or in patients with inborn errors of immunity (IEI) or secondary immunodeficiency. To date, the variability of the healthy 
gut microbiome of children and adolescents between 0-18 years of age has not yet been compared in detail with that of 
pediatric patients with severe immune cytopenia (SIC), an autoimmune disease of the blood, e.g. immune 
thrombocytopenia, autoimmune hemolytic anemia, or Evans syndrome. 

Methods: We collected and analyzed 197 stool samples from children and adolescents with elective surgery or 
conservative treatment of fractures without inflammatory disease or infections (n=100; age 0-20 years), from inpatients 
of a pediatric hematology-oncology and stem cell transplantation unit with IEI (n=12) or malignant disease, or with SIC 
(n=38) as part of the SIC-registry study (sic-reg.org) at multiple time points of their disease course. Microbial 
community profiling (16S rRNA gene sequencing) was performed and data were analyzed comparatively. 

Results: At the time point of abstract submission, analyses are ongoing. Preliminary findings show that the most 
pronounced deviation from a normal diversity of the intestinal microbiome was detected in patients with IEI and multiple 
immune modulating therapies. Whether a correlation of immune dysregulation activity with microbiome alteration can 
be detected remains to be defined. 

Conclusions: The intestinal microbiome of children with immune deficiencies shows a great variability which is driven 
by disease type and therapy related factors. 
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Background and Aims: Introduction: Common variable immunodeficiency (CVID) encompasses a heterogeneous 
group of disorders, characterized by hypogammaglobulinemia. 
As part of the complications liver disorders have been reported, presentation ranges between 10-33.8%. Liver damage 
has been attributed to immune dysregulation. 
Objective: To determine the frequency and type of liver abnormalities in adult patients with CVID. 

Methods: a cross-sectional, descriptive study was carried out, including patients from the Primary Immunodeficiency 
Clinic, with a definitive diagnosis of CVID, according to the ESID criteria. Liver function tests were performed: AST, 
ALT, FA, GGT, DHL. In addition to a liver ultrasound, performed and interpreted by an expert radiologist. 

Results: 36 patients with CVID were included, 27 women and 9 men. Median age 30 years, range 20-79 years. 
36.1% of the patients, with liver abnormalities, elevated liver enzymes one standard deviation above the normal value 
for age: AST, ALT and GGT; by ultrasound 3 with hepatic steatosis and 7 hepatomegaly, and nodular regenerative 
hyperplasia. 6 with portal hypertension, the presence of collateral venous network and esophageal varices were 
documented. 
100% with splenomegaly, immune thrombocytopenia. 80% corresponded to the Freiburg IA phenotype. One patient 
died of spontaneous bacterial peritonitis. 

Conclusions: the presentation of liver damage in CVID, ranges from elevated alkaline phosphatase to nodular 
regenerative hyperplasia, liver cirrhosis and portal hypertension. 
The most common form of presentation of liver damage is nodular regenerative hyperplasia (NRH). 
It has been established that it is produced by immune dysregulation. Its detection is important due to the morbidity and 
mortality implications of these patiente. 
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Background and Aims: Wiskott Aldrich Syndrome (WAS) is an X-linked recessive primary immunodeficiency disorder 
charcaterized by severe eczema, recurrent infections and micro-thrombocytopenia. Allogeneic hematopoietic stem cell 
transplantation (HSCT) is a potentially curative therapeutic option for patients with classic form. The risk of developing 
post-transplant tumors appears to be higher in patients with WAS than in other Inborn errors of immunity (IEIs), but the 
actual incidence is not well defined due to the scarcity of published data. 

Methods: Herein, we describe a 10-years-old patient diagnosed with WAS, treated with HSCT in the first year of life, 
who subsequently developed two rare solid tumors, hemangioendothelioma kaposiform and desmoid tumor. 

Results: The patient received diagnosis of classic WAS at the age of 2 month (Zhu score = 3), confirmed by WAS 
gene sequencing, which detected the c.37C>T mutation. At 9 months, the patient underwent HSCT from a matched 
unrelated donor with an adequate immune reconstitution, characterized by normal lymphocyte subpopulations and 
mitogen proliferation tests. Platelet count significantly increased, but they remained lower than the normal reference 
limits. A mixed chimerism was also highlighted, with a residual WASP- population (WASP- monocytes 27.3%). At 5 
years, he developed a kaposiform hemangioendothelioma. At 11 years, a second abdominal tumor was identified, 
histologically classified as a desmoid tumor. 

Conclusions: Here we describe the first case of a patient with WAS who developed two rare solid tumors after HSCT. 
The risk of cancer in patients with IEIs is not completely suppressed by the HSCT. 
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Background and Aims: We report the case of an 11-year-old girl with immunodeficiency in association with Noonan 
syndrome 13 caused by an activating mutation in MAPK1. 

Methods: The patient (P1) was noted to have failure to thrive, neurodevelopmental delay and facial features 
(hypertelorism, ptosis, low set posteriorly rotated ears, long philtrum) suggestive for Noonan syndrome. She later 
developed clinical and immunological features consistent with common variable immunodeficiency, and was 
commenced with good effect on immunoglobulin replacement therapy. The patient also demonstrated features of an 
autoimmune enteropathy and responded well to 5-ASA. 

Results: P1 was later found to be heterozygous for a de novo mutation (c.238C>T; p.His80Tyr) in MAPK1. Mutations 
in MAPK1 are morbid for Noonan syndrome 13. To investigate the impact of the MAPK1 mutation on P1’s immune 
cells, we undertook Western Blot on PBMCs isolated from whole blood collected from P1 in comparison to a healthy 
control and measured the relative expression of phosphorylated AKT (pAKT) and phosphorylated S6 (pS6) in both 
PBMCs and sorted B cells and T cell compartments. The results demonstrated increased pS6 relative to β-actin and 
increased pAKT relative to total AKT in PBMCs from P1 relative to a healthy control. 

Conclusions: We present a patient with an activating mutations in MAPK1 demonstrating many clinical and 
immunological features typical of patients with an “immune-TOR-opathy” along with convincing evidence of 
dysregulation of the mTOR-S6 pathway. Sequencing of MAPK1 should be considered in patients presenting with 
Noonan syndrome phenotype and features of immunodeficiency/ immunodysregulation. 
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Background and Aims: An 85-year-old man started in 2007 with blepharitis and uveitis, ocular toxoplasmosis was 
diagnosed. In 2015, he presented with chronic cough, chest CT scan found a thymoma requiring thymectomy and 
radiotherapy. Laboratory tests revealed the following 04/21/15: IgG, 412 mg/dL; IgA 14 mg/dL; and IgM 10 mg/dL. IgE 
less than 1.5 mUi/ml. AutoAb were negative. Two year later he presented ocular toxoplasmosis again, this time more 
severe presenting retinal detachment and posterior blindness. The following year he presented urinary infection by 
Klebsiella and inguinal herpes zoster with subsequent neuropathy. In 2019 he had a subarachnoid hemorrhage due to 
a fall and in 2020 in the context of suprapubic abscess he was referred for our evaluation. Other medical history 
included 2 pneumonias, bronchitis, bronchiectasis, lower extremity deep vein thrombosis, peripheral vascular disease, 
myocardial infarction, multiple skin infections and mucocutaneous candidiasis. Laboratory tests were requested and 
showed the following laboratory tests IgG 286 mg/dL; IgA 10 mg/dL; and IgM, less than 7mg/dL. Flow cytometry 
revealed virtually undetectable levels of peripheral B cells, normal levels of T cells and CD8 cells, but slightly reduced 
CD4 levels. Good syndrome was diagnosed, and he was given monthly IVIG at 400 mg/kg. 

Methods: Good syndrome.Case report. 

Results: Patient with IEI. 

Conclusions: The concomitant occurrence of immunodeficiency and thymoma is known as Good syndrome. In 
contrast to other humoral immune defects, patients with this can develop opportunistic infections, the prognosis 
appears less favorable. 
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Keyword: hypogammaglobulinemia, ocular toxoplasmosis, thymoma, Good Syndrome, immunodeficiency.



PD151 

A CD122 DEFICIENCY CASE PRESENTED WITH HEMOLYTIC ANEMIA AND LUPUS VULGARIS 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Hedieh Haji Khodaverdi Khani1, Hassan Abolhassani2, Zahra Chavoshzadeh3, Fahimeh Abdollahimajd4, Abdollah 
Karimi5, Nasrin Khakbazan Fard3, Maryam Asarehzadegan3 
1Faculty of Medical Science, Shahed university, Department of Immunology, Tehran, Iran, 2Karolinska Institute, 
Division of Clinical Immunology, Department of Biosciences And Nutrition, Stockholm, Sweden, 3Mofid children 
hospital, Shahid Beheshti university of Medical Science, Department of Allergy And Clinical Immunology, Tehran, 
Iran, 4Shahid Beheshti university, Skin Research Center, Tehran, Iran, 5Mofid children hospital, Pediatric Infections 
Research Center, Tehran, Iran 

Background and Aims: Primary immune deficiency (PID) disorders are a group of diseases associated with genetic 
mutations that can affect the immune system. This group of illnesses involved multiple manifestations such as 
recurrent infections, auto-immunity, immune dysregulation, malignancy, inflammation and allergy. Since the skin has 
an immunological role against external factors, it may be affected in PID patients. Consequently, we are prepared to 
introduce a PID patient with lupus vulgaris and a charectrized genetic mutation. 

Methods: The patient is a 21-year-old boy with a history of hemolytic anemia and severe ulcerative dermatitis who 
received broad-spectrum antibiotics several times and became partially remission. His physical exam shows 
hepatosplenomegaly and nasal cartilage deformity. Regarding that in the skin biopsy a large necrotizing 
granulomatous inflammation had been reported, the sample was stained by Ziehl Neelsen. 

Results: Skin's result showed scattered acid fast bacilli. He was therefore identified as a case of lupus vulgaris and 
treated with anti-TB drugs. After a while, his dermatitis become better. Based on its Whole Exome Sequencing (WES), 
a genetic mutation in IL-2Rβ (CD122) (c.1229C>G variant) was identified and confirmed by Sanger sequencing in the 
patient and his parents. We should mention that his parents are consanguine. 

Conclusions: According to our findings, we can conclude that in dermatitis with unusual pictures, we should notice 
immune deficiencies. 
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Background and Aims: Hypomorphic RAG mutations are associated with a variable phenotype ranging from SCID,to 
CVID with a broad spectrum of immunodysregulation manifestations. Failure to control infections,particularly chronic 
CMV or EBV viremias,may trigger/sustain autoimmunity. 

Methods: We describe the case of a 6-years-old girl affected by RAG-deficiency with a CID-G/AI and vitiligo, psoriasis, 
and premature graying of hair. 

Results: She was first admitted at 5-years-old for a CMV and Pseudomonas Alcaligenes pneumonia. She was born 
from non-consanguineous Romanian parents. She developed dermatitis,allergic rhinitis,iron deficiency anemia in the 
first year of life,and later severe recurring infections, particularly bronchitis,pneumonia, and chorioretinitis treated in 
another center. Despite specific treatments, the microbiological analysis of sputum and bronchial washing showed 
persistent positivity for Pseudomonas Aeruginosa. The chest-CT showed a diffuse bronchial thickening, bronchiectasis, 
and ground glass/micronodular lesions. Subclinical thyroiditis with increased anti-thyroglobulin antibodies was also 
found. The WES revealed a homozygous deletion in RAG1 c.256_257del(p.Lys86Valfs*33). This variant was already 
described as a Founder variant in a cohort of patients from Slavic countries with a variable 
phenotype(SCID,OS,AS/LS with a domination of B+ phenotype and CID-G/AI), autoimmune manifestations, BCGitis 
and CMV infection. No patients from Romania were included in this study. We also previously described another 
patient from Macedonia with this variant, AS, an increase of CD19+cells,CMV,BCGite and severe autoimmune 
manifestations. Moreover,in the past we treated a SCID-del22q11.2 who developed premature graying of hair after 
thymus transplantation. 

Conclusions: Immunodysregulation manifestations and autoimmunity are frequently associated with hypomorphic 
RAG mutations. Premature graying of hair and vitiligo,extend the number of immunodysregulation manifestations 
associated with RAG-deficiency. 
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Background and Aims: Autoimmune polyendocrinopathy candidiasis ectodermal dystrophy (APECED), is an 
autosomal recessive disorder caused by mutations in the autoimmune regulator (AIRE) gene. Mutations in AIRE lead 
to aberrant thymic self-tolerance mechanisms and loss of thymic deletion of autoreactive T cells. 
CASE REPORT 
Two siblings born from non-consanguineous parents. 
P1: ten year old male with history of chronic mucocutaneous candidiasis (CMC) involving oral mucosa and nails since 
two years of age. Admitted three times to hospital due to recurrent obstructive bronchitis, febrile seizures and 
pneumonia. At four years old he was referred to our Immunology Unit. Initial workup: Hyper IgG with normal IgA, IgM, 
IgE, C3, C4 and negatives autoantibodies. Normal T and B cell subsets with low NK cell count (normal cytotoxicity). 
Low Th17 (CD4+CCR6+) cells and citoplasmatic IL-17A. Normal STAT1 phosphorylation. 
P2: girl admitted at three years old due to a prolonged intermittent fever syndrome and difficulty in walking, arthralgias 
and lymphoproliferation. History of COVID-19 pneumonia. Autoimmune vs autoinflammatory disease was suspected. 
Infections were ruled out. Workup: elevated IgG, IgM, C3 and C4 with normal IgA. Positive autoantibodies with normal 
lymphocytes subsets. 

Methods: Whole Exome Sequencing, 

Results: Molecular study: a pathogenic variant NM_000383.4:c.967_979del and a novel variant of uncertain 
significance NM_000383.4:c.136A>T in AIRE gene in both siblings 

Conclusions: We report a novel variant in AIRE in two siblings with different phenotypes. Molecular diagnosis was a 
helpful tool for diagnose and follow up of the girl with autoinflammatory manifestations and his brother with prevailing 
CMC as features of APECED 
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Background and Aims: ALPK1 is an intracellular sensor of bacterial sugars, including ADP-Heptose. Dominant gain 
of function ALPK1 mutation was first described in 2019 as causing ROSAH autoinflammatory syndrome (retinal 
dystrophy, optic nerve oedema, splenomegaly, anhidrosis and headache). We aim to describe the major clinical 
symptom of a ROSAH patient, and functional evaluation of NFκB pathway. 

Methods: Genetic evaluation was performed using whole exome sequencing, followed by flow-cytometry evaluation of 
the NFKB pathway. 

Results: A 33 y/o female was referred to our immunology clinic at age 27, due to complex and prolonged medical 
history, most significant for the following: recurrent fevers since the first year of life, recurrent transient pancytopenia 
with normal bone-marrow biopsies, severe papilledema since the age of 6, anhidrosis, splenomegaly, and short dental 
roots and xerostomia. Over the years she was mostly followed for papilledema with treatments including steroids, intra-
ocular bevacizumab and acetazolamide, without improvement. Cataract surgery and vitrectomy at age 12 was 
complicated by retinal detachment and resulted in complete blindness in one eye and legal blindness in the second. 
Limited PIDD NGS panel in 2018 failed to identify genetic cause, but WES two years later identified a pathogenic 
p.T237M ALPK1 variant. Upon binding of bacterial metabolites, the bacterial sensor ALPK1 drives NFκB activation. 
Accordingly, stimulation of patients’ PBMCs showed tendency toward increased ADP-Heptose induced IκBα 
degradation, P65 phosphorylation in CD4+ T-cells.  

 

Conclusions: Complicated unsolved cases should be evaluated by repeated genetic testing / analysis, as newly 
described defects could change management. Based on recent report (Kozycki CT. et al), tocilizumab treatment is 
considered. 
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Background and Aims: Mutations in the WASP gene cause a broad spectrum of X-linked disorders spanning from 
Wiskott-Aldrich syndrome (WAS) to X-linked thrombocytopenia (XLT). While hematopoietic stem-cell transplantation 
(HSCT) is the elective treatment for patients with WAS, the use of this therapeutic option in XLT patients is under 
debate. 

Methods: We performed a retrospective analysis of clinical and laboratory features of 12 XLT patients from diagnosis 
onwards. 

Results: We examined a cohort of 12 XLT patients, born between 1987 and 2004, who were monitored for an average 
follow-up period of 18.3 years (range 6-23). They harbor eight different point mutations in the WASP gene, associated 
to WASP expression ranging from markedly reduced to normal. Thrombocytopenia was a common hallmark of these 
patients, six of whom underwent splenectomy that in no case brought to a permanent normalization of platelet counts. 
Analysis of immunological parameters at presentation showed a significant reduction at the level of CD8+ T-cell (6 
patients) and B-cell counts (3), while a progressive reduction of the T/NK ratio characterized two patients who received 
HSC transplantation and gene therapy, respectively. Among major disease complications two cases of autoimmune 
manifestation were diagnosed. One patient experienced chronic kidney failure, while no malignancies were reported. 

Conclusions: Analysis of disease outcome in our cohort indicates that, with careful management of conservative 
treatments, all the patients could reach adulthood without suffering life-threatening events. However, lifespan 
persistence and progressive worsening of disease-related manifestations during adulthood suggest that early HSC-
based curative treatments should be considered also for patients with XLT. 
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Background and Aims: Pathogenic variants in genes encoding components of the Signal Transducer and Activator of 
Transcription 3 (STAT3) signalling pathway cause diverse systemic and immunologic manifestations. In particular, 
recurrent infections and defects in both cellular and humoral memory have been described in individuals with Hyper 
IgE Syndrome (HIES) due to dominant negative mutations in STAT3 or IL6ST, or recessive mutations 
in DOCK8 or ZNF341. We examined the adaptive immune response to vaccination against SARS-CoV-2 in patients 
with HIES. 

Methods: Serial blood and serum samples were collected from 36 HIES patients and 24 healthy donors (HD) receiving 
SARS-CoV-2 mRNA vaccination. Spike- and Receptor-Binding-Domain (RBD)- specific B cells were measured by flow 
cytometry. T cell responses to Spike and Nucleocapsid antigens were evaluated by an activation-induced marker 
assay. SARS-CoV-2 specific antibodies and pseudovirus neutralizing titres were measured from serum. 

Results: Consistent with previous findings from our lab, CD27+ memory B cells (MBCs) were markedly reduced in 
HIES patients compared with HD. Most Spike- and RBD-binding B cells in HIES patients had a phenotype 
characteristic of atypical (CD27-IgG+) MBCs, in contrast to the typical (CD27+IgG+) MBCs observed in HD. Most HIES 
patients generated CD4 T cell responses to vaccination, whilst only a small proportion produced a comparable CD8 
response. 

Conclusions: HIES patients develop a humoral response to SARS-CoV-2 vaccination dominated by atypical MBCs. 
Memory CD4 T cell responses to SARS-CoV-2 were observed more frequently than CD8 responses. Further studies to 
characterise the functionality of SARS-CoV-2-specific memory subsets in these patients are ongoing. 

Disclosure: No. 
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Background and Aims: SYNTAXIN-11 (STX11) is a SNARE protein that mediates the fusion of cytotoxic granules 
with the plasma membrane at the immunological synapse of CD8 T and NK cells. Stx11-deficiency is associated with a 
degranulation defect and impaired lymphocyte cytotoxicity, which causes familial hemophagocytic lymphohistiocytosis 
type 4 (FHL-4), a hyperinflammatory and life-threatening syndrome. Oberservations in Stx11-deficient mice and 
humans demonstrated hypogammaglobulinemia. We characterized the CD4 T cells and B cells in mice and 
investigated the function of STX11. To date, a critical function of STX11 in B or CD4 T cells has not been described. 

Methods: Immunophenotypings were performed from splenocytes of Stx11-/- in comparison to WT or Perforin-deficent 
mice after LCMV infection. Role of STX11 in CD4 T cells were demonstrated by adoptive WT CD4 T cell transfer 
into Stx11-/- mice, by CD4 T cell depletion experiments,by bone marrow chimera experiments and the obtained in 
vivo results were confirned with a newly established in vitro T/B-cell interaction assay. 

Results: Our study identified impaired CD4 T helper function of STX11-deficient CD4 T cells, resulting in a secondary 
B cell defect presented by disturbed germinal center (GC) formation, reduced isotype-class switch and low antibody 
avidity. 

Conclusions: This unexpected function of STX11 in CD4 T cells demonstrates fundamental insights into T-B cell 
interaction. Additionally thes findings might have cobsequences for the clinical management of FHL-4 patients, since it 
identifies additional immunological vulnerability to bacterial and viral infections of this particular patient group. 
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Background and Aims: Granulomatous and lymphocytic interstitial lung disease (gl-ILD) is a major cause of morbidity 
and mortality among patients with common variable immunodeficiency. Corticosteroids are propagated as first-line 
treatment for gl-ILD, but evidence for its efficacy is lacking. Our aim was to analyze the effect of high dose 
corticosteroids (>0.5mg/kg) on gl-ILD, measured by high-resolution computed tomography (HRCT) scans and/or 
pulmonary function test (PFT) results. 

Methods: Patients who had received high dose corticosteroids and who underwent repeated HRCT scanning or PFTs 
during the retrospective and/or prospective phase of the STILPAD study (n=42) were included in the analysis. Patients 
who had not received immunosuppressive treatment were selected as controls (n=24). HRCT scans were blinded, 
randomized and scored using the Hartman score. Differences between the baseline and follow up HRCT scan and 
PFT results were analyzed. 

Results: Treatment with high dose corticosteroids significantly improved HRCT scan scores and forced vital capacity 
(p<0.01). Carbon monoxide diffusion capacity significantly improved in both groups. 16/25 patients, for whom further 
follow-up data was available, achieved a long-term, maintenance therapy independent remission. All patients with 
relapse were re-treated with corticosteroids, but only 2/9 responded. Corticosteroid treatment was not associated with 
more infections, however three opportunistic infections were observed among the corticosteroid group and none 
among the untreated group. 



Conclusions: Induction therapy with high dose corticosteroids improved the HRCT scans and PFT of patients with gl-
ILD and achieved long-term remission in the majority of patients. It was not associated with major side-effects. 

Disclosure: No. 

Keywords: gl-ILD, CVID, observational trial, corticosteroids, Hartmann Score, pulmonary function tests



PD161 

EARLY CHILDHOOD LYMPHOCYTE COUNTS IN THE PREDICTION of CLINICAL COURSE IN CARTILAGE-HAIR 
HYPOPLASIA – A LONGITUDINAL STUDY of 32 PATIENTS 

POSTER DISPLAY 04: IMMUNE DYSREGULATION & AUTOIMMUNE DISORDERS 

Eetu Pello1, Leena Kainulainen2, Paula Klemetti3, Mervi Taskinen4, Outi Mäkitie3, Svetlana Vakkilainen3 
1University of Helsinki, Research Program For Clinical And Molecular Metabolism, Helsinki, Finland, 2Turku University 
Hospital, Dept. of Peadiatrics And Adolescents, Turku, Finland, 3University of Helsinki and Helsinki University Hospital, 
Children's Hospital And Pediatric Research Center, Helsinki, Finland, 4Helsinki University Hospital and University of 
Helsinki, Pediatric Hematology-oncology, Children And Adolescents, Helsinki, Finland 

Background and Aims: Cartilage-hair hypoplasia (CHH) is a metaphyseal chondrodysplasia with variable 
immunodeficiency caused by biallelic variants in the untranslated RMRP gene. Laboratory immune parameters in CHH 
vary and their potential to predict disease outcome is uncertain. Our aim was to describe longitudinal changes in 
lymphocyte counts during childhood and explore potential correlations between clinical manifestations and 
immunologic laboratory values in early childhood and the clinical outcome of CHH. 

Methods: The study included 32 children (median follow-up time 6.1 years) with genetically verified CHH. Immunologic 
laboratory indices in early childhood, birth length, the presence of Hirschsprung disease and transfusion-dependent 
anemia were correlated to the primary endpoints of recurrent, opportunistic and severe infections. 

Results: Median values of lymphocyte subclass counts were subnormal and did not show age-related decline apart 
from NK cells. Lymphocyte subclass counts in early childhood or immunoglobulin levels did not correlate with the 
number of infections. In contrast, lymphocyte proliferation responses correlated with the incidence of severe or 
opportunistic infections; CD4+ cell counts correlated with severity of immunodeficiency. Birth length below -4.0 SDS 
correlated with lower lymphocyte counts, but not with incidence of infections. Many CHH patients with low lymphocyte 
subclass counts managed well without clinical interventions. 

Conclusions: Lymphocyte subclass counts alone do not predict clinical outcomes in CHH. We conclude that clinical 
management decisions in CHH, such as prophylactic antibiotics, immunoglobulin replacement therapy or 
hematopoietic stem cell transplantation, should not be based solely on laboratory immune parameters. 
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Background and Aims: CARMIL2 (Capping protein Regulator and Myosin 1 Linker 2) is a cytoplasmic protein that is 
involved in cytoskeletal organization which mediates cell migration, and it is indispensable for CD28 co-stimulation of T 
cells. It has been reported that mutations in CARMIL2 result in primary combined immunodeficiency represented by 
cytoskeletal dynamics distortion, impaired CD28- T cells co-signaling, and Epstein Barr Virus-induced smooth muscle 
tumors. Here, we report a 9-years old female patient with homozygous missense VUS in the helical dimerization 
domain of the CARMIL2 protein in exon 21. Patient was diagnosed with infantile hemorrhagic edema at age 22 
months. Starting at age 3.5 years, she presented with recurrent infections, mainly pneumonia complicated with pleural 
effusion and requiring PICU admission. She also had gastroenteritis, viral upper respiratory tract infections, skin 
abscesses, rashes, keratosis pilaris, and a family history of early infant deaths. 

Methods: CFSE was done to assess T cells proliferation. ELISA was conducted to quantify IL-2 cytokine. 

Results: Analysis of T cell subsets showed normal Treg distribution and an increase in naïve T cells compared to 
healthy donors. TCR-induced T-cell proliferation assays using anti-CD3 or anti-CD3/anti-CD28 soluble antibodies 
showed a partial decrease in the proliferation and CD25 expression that are both rescued by IL-2 addition. 
Quantification of IL-2 showed a reduction in IL-2 secretion compared to healthy controls and a heterozygous family 
member. 

Conclusions: Collectively these data confirm the hypomorphic effect of this CARMIL2 variant located at the helical 
dimerization domain of this protein, expanding the genotypic and phenotypic spectra of CARMIL2 mutations. 
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Background and Aims: Immunodeficiency, centromeric instability and facial anomalies syndrome 2 (ICF2) is a rare 
autosomal recessive primary immunodeficiency disorder. Immune deficiency in these patients ranged from late-onset 
combined immunodeficiency (CID) with severe respiratory tract infections and recurrent shingles to asymptomatic 
selective antibody deficiency. Here, we present three siblings with ICF2, including two dizygotic twin sisters. Evident 
clinical heterogeneity manifested despite the same deleterious mutation in ZBTB24 and common genetic background, 
suggesting the relevance of aberrant epigenetic modification in disease pathogenesis. 

Methods: DNA methylation was estimated in CD19+ B and CD4+ T cells of the patients and healthy controls utilising 
the Infinium Methylation 850k EPIC array. R statistical program was used for the data analysis. The results were 
validated using the standard gold method of pyrosequencing. 

Results: Individual CpG sites with significantly altered methylation, the so-called differentially methylated positions 
(DMPs) and differentially methylated regions (DMRs), were identified between affected and healthy individuals. The 
identified DMPs/DMRs were immune cell-specific and located in gene coding and non-gene coding regions. For some 
selected DMRs, the results in Pyrosequencing were confirmed. 

Conclusions: Our results indicate the role of aberrant DNA methylation as one of the epigenetic mechanisms involved 
in the pathogenesis of PIDs. Further investigations are required to examine the potential of DNA methylation as a 
diagnostic, prognostic or predictive marker. 
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Background and Aims: Combined immune deficiencies (CIDs) with associated or syndromic features are a highly 
heterogeneous subgroup of inherited immune disorders. These patients represent specific clinical manifestations with 
an increased risk of autoimmune conditions. 

Methods: We analyzed data of monogenic patients with syndromic CIDs obtained from the Iranian inborn errors of 
immunity registry. A comparison was provided between patients with and without autoimmunity and also among three 
mutation groups with the most registered cases including ataxia-telangiectasia (AT), hyper-IgE syndromes (HIES), and 
immunodeficiency with centromeric instability and facial anomalies (ICF). 

Results: A total of 137 patients with monogenic syndromic CIDs were included; mainly with mutations in the ATM [80 
(58.4%)] and STAT3 [19 (13.9%)] genes, followed by DNMT3B [11 (8%)], and WAS [11 (8%)]. More than 18% of all 
patients with syndromic CIDs, including most ICF patients, were clinically diagnosed with antibody deficiencies before 
genetic evaluation. Autoimmune disorders were diagnosed in 24 patients at a median age of 3.5 (2.6-6.0) years, 70.6% 
of which were diagnosed prior to the diagnosis of immunodeficiency. Lymphoproliferation was significantly higher in 
patients with autoimmunity (p=0.004). Syndromic CID patients with autoimmunity had significantly lower IgG levels. 
Hematologic autoimmunity mainly immune thrombocytopenic purpura was the most frequent autoimmunity among AT, 
HIES and ICF, however AT patients present more diversified involved organs including rheumatologic, gastrointestinal 
and dermatologic autoimmunity. 

Conclusions: About 18% of patients with monogenic syndromic CIDs developed autoimmunity, mainly in the form of 
hematological immune diseases. Autoimmunity could be an early-onset involvement with a potential diagnostic impact 
on suspicious cases of syndromic CIDs. 
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Background and Aims: Heterozygous NFKB1 mutations cause a wide clinical phenotype including common variable 
immunodeficiency (CVID), multi-organ immune dyregulation, lymphproliferation and susceptibility to infections. We aim 
to descibe the clinical phenotype af a novel NFKB1 variant. 

Methods: Genetic evaluation was performed using a custom NGS panel, followed by flow cytometry-based lymphocyte 
immunophenotyping. 

Results: A 36y/o male was evaluated for incidental finding of multiple bone lesions. The patient first presented 8 years 
prior with abdominal pain, elevated liver functions and elevated inflammatory markers. Full GI evaluation was 
unrevealing, and accompanying immune workup showed low IgG levels (~600mg/dL) and low anti-pneumococcal 
antibody titers. While CVID was suspected, given the absence of infections and spontaneous clinical resolution, no 
treatment was initiated. At age 35, he acutely presented with severe lower back pain. MRI showed multiple 
hyperintense bone lesions involving the spine and pelvis, and PET-CT demonstrated hypermetabolic retroperitoneal 
lymphadenopathy and hypermetabolic activity in the pelvic bones bilaterally. Biopsy of a bone lesion showed reactive 
lymphocytic infiltrates without evidence of clonality (NGS seq). of note, family history was significant for a sister with 
mild hypogammaglobulinemia and inguinal lymphadenopathy. This was followed by genetic evaluation which revealed 
a novel NFKB1 splice variant (c.2227+2T>G) located downstream to exon 19, and predicted to affect the ANK domain 
of the p105 precursor. Both the proband’s sister and their asymptomatic father were carriers of the same variant, and 
all showed significantly low class-switched (IgM-/IgD-, IgG+ or IgA+) memory B-cells on immunophenotyping. 

Conclusions: We describe non-malignant lymphocytic bone infiltration as a novel manifestation of NFKB1 haplo-
insufficiency. The patient is now awaiting sirolimus and bisphosphonate treatment. 
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Background and Aims: More than a third of patients with CVID develop non-infectious complications due to immune 
dysregulation including autoimmune cytopenia, granulomatous disease, and inflammatory bowel disease (IBD). CNS 
involvement is a rare but serious complication and appears to be a manifestation of systemic immune dysregulation. 

Methods: Case series. We present 2 such patients who were diagnosed with neuroinflammatory lesions in the brain 
which proved to be CNS vasculitis. 

Results: 2 patients with CNS manifestation and previous diagnosis of CVID were identified. Both had background of 
autoimmune cytopenia, one had granulomatous-lymphocytic interstitial lung disease (GLILD) and the other had IBD. 
Infection was excluded as a cause in both patients and brain biopsy showed vasculitis with predominant lymphoid 
infiltrate. Both patients had CD4, NK and B cell lymphopenia with class switched memory B cells < 2%. One patient 
had subsequent genetic diagnosis of CTLA4 deficiency. Both patients responded well to high-dose steroids, but one of 
them had a relapse after steroids were tapered and stopped. 

Conclusions: CNS disease in CVID is rare but may be severe. A high index of suspicion and extensive diagnostic 
workup may be required to reach a diagnosis. Underlying monogenic disorder should be looked for in such patients. 
CNS disease usually responds well to high dose steroids but may require maintenance therapy to prevent 
relapse. References: Structural Noninfectious Manifestations of the Central Nervous System in Common Variable 
Immunodeficiency Disorders - van de Ven, Annick et al. Journal of Allergy and Clinical Immunology. In Practice; Vol. 8, 
Iss. 3, (Mar 2020): 1047-1062.e6. 
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Background and Aims: Down Syndrome(DS) is a multi-systemic disease associated with congenital malformations. 
In these patients, infections are the most common cause of hospital admissions and mortality. Although structural 
defects in congenital anomalies relatively explain the susceptibility to infections, the chromosomal disorder, which 
constitutes the genetic basis of innate and acquired immunity, should not be ignored. Not only increased susceptibility 
to infection, but also immune dysregulation findings such as hematological malignancies, autoimmunity and 
autoinflammatory diseases are observed. In this study, the clinical and immunological data of our DS patients were 
reviewed. 

Methods: Clinical and laboratory findings of 40 DS patients who applied to pediatric immunology clinic between 2020-
2021 were evaluated retrospectively. 

Results: 75% of the patients admitted with the complaint of frequent respiratory tract infections whereas 50% had a 
history of intensive care hospitalization. Moreover, findings of chronic inflammations such as autoimmune thyroiditis, 
alopecia, autoimmune hepatitis, enteropathy, hidradenitis supirativa were present in 83% of the patients. IgM and IgE 
levels of 61% of the patients were low for their age. The CD4/CD8 ratio was reversed in 40% of patients. B cells and 
Memory B cells were found to be low in 61% of patients. 

Conclusions: A limited number of studies have shown that both innate and adaptive immunity are affected in DS. 
Although they are similar in some aspects to monogenic primary immunodeficiencies, they differ from these diseases 
in many aspects. DS patients should be considered as 'non-monogenic combined immunodeficiency' similar to the 
22q11.2 deletion syndrome.Necessary examination and follow-up should be performed by the immunology clinics. 
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PUNCTATE INNER CHOROIDOPATHY IN A PATIENT WITH COMMON VARIABLE IMMUNODEFECIENCY 
ASSOCIATED WITH POINT MUTATION IN THE TUMOUR NECROSIS FACTOR RECEPTOR SUPERFAMILY 13B 
(TNFRSF13B) GENE 
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Background and Aims: To report a case of punctuate inner choroidopathy(PIC) in a patient with common variable 
immunodeficiency(CVID). 

Methods: Clinical case, investigations results review; literature review. 

Results: A lady with CVID, autoimmune thrombocytopenia, treated with immunoglobulin and Eltrombopag experienced 
deteriorating vision. Fundal examination and optical coherence tomography revealed multifocal retinal choroidal lesions 
consistent with unilateral PIC, an idiopathic inflammatory condition, with secondary choroidal neovascularisation. 
Testing for toxoplasma gondii and mycobacterial infections were negative. Intraretinal anti-VEGF therapy stabilised 
fundal appearances. Molecular testing revealed a heterozygous pathogenic variant in TNFRSF13B, a gene associated 
with ~10% of CVID cases(1). Single allele mutations in TNRSF13B have been reported in patients with CVID and 
associated autoimmunity, and in a patient with CVID and submacular choroiditis(2). 

Conclusions: Autoimmunity (most commonly cytopenias) may be seen in up to 17% of CVID cases (3). We report a 
case of PIC in a patient with CVID and a heterozygous TNFRSF13B pathogenic mutation. PIC, to the best of our 
knowledge, has not been previously reported in CVID. Molecular pathogenesis and role of targeted therapy for PIC in 
CVID requires further research. References: 1. John et al.2008: Transmembrane activator calcium-modulator 
cyclophilin ligand interactor mutations in common variable immunodeficiency. Curr Allergy Clin Immunol 
2008Dec;8(6):520 2. Peng et al.2020: Submacular choroiditis in common variable immunodeficiency associated with a 
pathogenic mutation in tumor necrosis factors gene.Am J Opthalmol Case Rep.2020 Dec;20:100909. 3. Quinti et 
al.2007: Longterm Followup and outcome of large cohort of patient with Common Variable Immunodefeciency. J Clin 
Immunol. 2007;27:308-316.[PubMed] 
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IMMUNE DYSREGULATION IN KABUKI SYNDROME: A CASE REPORT 
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Background and Aims: A 23-year-old woman, clinically diagnosed with Kabuki Syndrome (KS) and Evans Syndrome 
(ES) was referred to our Pediatric Department for corticosteroid-induced diabetes onset. The patient underwent several 
courses of corticosteroids due to ES relapses and presented with recurrent respiratory infections. 

Methods: When admitted to our hospital, the patient presented with peculiar KS clinical feature and clinical side-
effects of systemic glucocorticoids therapy. Splenomegaly and signs of chronic lung inflammation and interstitial lung 
disease were also described at HRTC. An immunological study was performed highlighting severe 
hypogammaglobulinemia (IgG= 200 mg/dl, IgA= 2 mg/dl and IgM= 149 mg/dl). Nonsense variant in 
the KMT2D (NM_003482.3) gene: c.8974G>T, p.Glu2992Ter was detected. Supportive treatment with 
amoxicillin/clavulanate prophylaxis and facilitated subcutaneous immunoglobulin replacement was immediately started. 
Six months later, no infections were reported. Conversely, ITP had partially been responsive to high-dose prednisone 
treatment. Alternative therapies, including Rituximab have been considered. 

Results: KS is a rare multisystemic disease due to mutations in the KMT2D or KDM6A genes, which act as epigenetic 
modulators of different processes, including immune response. Failure of both B-cell development and autoreactive 
immune cells suppression leads to immunodeficiency and autoimmunity that, however, may be undiagnosed for long 
time. Our patient’s case is paradigmatic, since she presented, years after disease onset, with iatrogenic morbidity and 
severe lung disease. 

Conclusions: This case emphasizes the importance of suspecting immune-dysregulation in KS patients. It also 
highlights the need to perform immunologic evaluations at the time of both KS diagnosis and during disease follow up 
in order to allow proper treatment while avoiding preventable morbidity in these patients. 
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THE NEXT GREAT MASQUERADER: FOUR PATIENTS WITH ACTIVATING PIK3CD MUTATIONS AND DIVERSE 
PHENOTYPES 
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Background and Aims: BACKGROUND: 
PIK3CD-GOF is an inborn error of immunity (IEI) with variable phenotypic characteristics even with the same variant. 
Lymphoproliferation, autoimmunity, and dysgammaglobulinemia may lead to suspicion of the diagnosis. 

Methods: Here we present four unrelated Mexican patients from nonconsanguineous families with a diagnosis of 
PIK3CD-GOF with exome sequencing. 

Results: Case reports: 
-A 2-year-old female with a history of very early-onset inflammatory bowel disease (VEO-IBD) at 8 months, late 
omphalorrhexis, hyper-IgA, hyperleukocytosis, and low B and NK cells. 
 
-A 12-year-old male with a family history of lymphoma. Sepsis due to Listeria, periodontal abscess, systemic lupus 
erythematosus, Sjögren's syndrome, bronchiectasis, hepatosplenomegaly, lymphadenopathy, autoimmune hemolytic 
anemia, chronic EBV/CMV infection; leukocytosis and hyper-IgM. 
 
-A 2-year-old male with chronic rhinosinusitis, chronic suppurative otitis media, diarrhea; enlarged lymph nodes, 
splenomegaly, thrombocytopenia, low IgG and IgA and normal IgM with poor antibody response to pneumococcal 
vaccine. Hyper-IgM syndrome was suspected so he underwent successful stem cell transplantation. 
 
-An 11-year-old male child whose both parents were HIV+. Presented at 4-months with episodic fever and recurrent 
respiratory infections, bronchiectasis, mild mental retardation elevated IgM, low IgG, lymphopenia, and decreased 
lymphocyte proliferation. HIV were suspected in this patient. 
 
We identified heterozygous pathogenic variants related to PIK3CD: 3 of them in exon 24 (p.Glu1021Lys); and a novel 
variant in exon 7 (p.Ile262Val). 

Conclusions: PIK3CD-GOF is a combined immunodeficiency disorder (CID) with variable phenotype characteristics 
even with the same variant. Lymphoproliferation, autoimmunity, and dysgammaglobulinemia may raise suspicion. By 
behaving like a great simulator, genetic diagnosis is necessary to identify the specific pathogenic variant. 
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THE EXPANDING PHENOTYPE of MKL1 DEFICIENCY: FROM INFECTIOUS SUSCEPTIBILITY TO IMMUNE 
DYSREGULATION 
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Background and Aims: Megakaryoblastic leukemia 1 (MKL1) or myocardin-related transcription factor A (MRTF-A) is 
a coactivator of serum response factor (SRF), which regulates transcription of actin and actin cytoskeleton–related 
genes. MKL1 is predominantly expressed in neutrophils and monocytes (Bagger-2019) and is found in the cytoplasm in 
complex with globular actin. Upon actin polymerization MKL1 is released and translocated to the nucleus activating 
SRF-dependent transcription. Homozygous frameshift MKL1 mutations have been reported in patients with 
susceptibility to bacterial infections and neutrophil dysfunction (Record-2015; Sprenkeler-2020) 

Methods: Real-time-PCR (qPCR), Western blotting, platelets and mesenchymal stem cell (MSC) functional analysis. 

Results: We investigated a female patient presenting since birth with repeated ulcerative lesions, fever, neutrophilia, 
and high inflammation markers, but without microbiologic documentation. She presented mild CD4+ lymphopenia, 
increased IL-6, TNFα and IL-1 serum levels and responded to biotherapy (Anakinra, Canakinumab) as bridging therapy 
to HSCT. NGS panel revealed a novel homozygous mutation c.1384C>T p.R462X in MKL1. Analysis of relative gene 
expression by qPCR showed present, but significantly diminished MKL1 in patient’s whole blood cells and MSC as well 
as reduced β-actin and SRF. Patient’s platelets showed decreased cytoskeleton-associated protein expression and 
functional defects. MSC migration was normal. p50 and NF-Kb2 expression was increased in patient’s MSC as well as 
IL-1β-induced p65 activation. 

Conclusions: Our observations expand the phenotype of MKL1 mutations and their impact in dysregulation of 
cytoskeleton proteins, platelet function and NF-kB activation suggesting that biallelic MKL1 mutations should be 
considered as a novel cause of inborn errors of immunity associated with immune dysregulation and 
hyperinflammation. 
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SYSTEMS BIOLOGY AND MACHINE LEARNING APPROACHES IDENTIFY COMMON VARIABLE 
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Background and Aims: The lack of sensitive biomarkers to identify common variable immunodeficiency (CVID) 
patients with immune dysregulation/non-infectious manifestations remains a major challenge, given the excess 
mortality among this subgroup compared to the only-infections phenotype. Hence, we employed a bioinformatics 
pipeline to identify a gene expression signature associated with immune dysregulation in CVID, followed by 
implementing supervised machine learning (ML) models to evaluate the classification accuracy of the identified 
transcriptomic signature. 

Methods: From Gene Expression Omnibus, we retrieved the dataset GSE51405 containing 48,803 peripheral blood 
mRNA expression patterns from 59 CVID subjects (only-infections:30; immune dysregulation:29). Using R 
programming language, differential expression analysis was performed to identify differentially expressed genes 
(DEGs) between CVID patients with vs without immune dysregulation, followed by Reactome pathway analysis to 
investigate their biological significance. Using DEGs as features, we further employed a set of supervised ML 
algorithms [kNN (k=3,4,5), SVM (linear-, RBF-, cubic polynomial-kernel), Decision Tree, Random Forest] to predict 
immune dysregulation in CVID. 

Results: We identified 92 DEGs (adj.p-value<0.05; 73 upregulated in CVID with immune dysregulation vs only-
infections). Top enriched Reactome pathways included: interferon signalling, complement cascade, NOD-like receptor 
signalling, and ER-phagosome pathway. Excluding kNN(k=3), all examined classifiers demonstrated 100% sensitivity 
in predicting immune dysregulation in CVID patients, whereas kNN(k=4) and cubic kernel-SVM achieved the best 
global accuracy of 93.3%. 

Conclusions: CVID subjects with immune dysregulation were distinguished by pronounced upregulation of multiple 
innate immunity pathways. The high sensitivity of the employed classifiers indicates that the identified DEGs may 
represent potent biomarkers with diagnostic, prognostic and therapeutic target value for CVID. 
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RECOMBINANT ADA ENZYME REPLACEMENT THERAPY (ERT) IN PATIENTS AFTER LONG TERM 
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Background and Aims: Adenosine Deaminase (ADA) deficiency represents approximately 10-15% of all Severe 
Combined Immunodeficiency (SCID), the therapeutic options being enzyme replacement therapy (ERT), hematopoietic 
stem cell transplantation (HSCT) and gene therapy (GT). 

Methods: Here we report on 34 patients diagnosed with ADA-SCID with biochemical and molecular test: ADA activity 
in red blood cells (RBC) (nv 0.8-2.5 U/gHb) Dosage of ADA toxic metabolites: AXP (nv 0.8-1.6 μmol/ml RBC), dAXP 
(nv <0.005 μmol/ml RBC); %dAXP (nv <0.5%) ADA gene sequencing 

Results: We diagnosed a total amount of 34 patients with ADA-SCID. ADA activity was available at diagnosis, before 
beginning of ERT, for 18/34 patients; median values was 0.655 U/gHb 0.13-1.18. ADA toxic metabolites dosage was 
available at diagnosis for 25/34 patients (AXP median value 1.4215 μmol/ml RBC 0,187-2.656), (dAXP 0.9455 μmol/ml 
RBC 0.005- 1.886), (%dAXP 35.31% 0.6-70.02). All patients were diagnosed with bi-allelic variants in ADA gene. 15 
patients are currently followed by other centers while 16 underwent allogenic hemopoietic cell transplant (8 MFD, 6 
MUD, 2 haplo). The patients receiving long term ERT displayed normalized metabolic tests after introduction of ERT up 
to 10-15 years, then a decline in lymphocyte numbers, in enzyme activity and increased in toxic metabolites was 
observed. The new recombinant ERT reverted the immunological decline in all our long term treated patients. 

Conclusions: Dosage of ADA toxic metabolites in mandatory for the diagnosis and follow-up of ADA-SCID patients. 
New recombinant ERT can be used as a first-line therapy before HSCT or GT, but also safely as a long term therapy. 
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Background and Aims: Primary immunodeficiencies (PIDs) are associated with an increased susceptibility to 
autoimmune diseases such as autoimmune hemolytic anemia (AIHA) and Evans syndrome (ES). We aimed to 
describe the prevalence of PIDs in childhood AIHA and ES. 

Methods: It was a descriptive and retrospective study conducted in immune-hematology pediatric service of Tunisia 
over 20 years (1998 and 2017), including patients with isolated AIHA or ES. 

Results: Fifty tow patients were enrolled (20 with AIHA and 32 with ES), We identified 32 children with PID (19 boys 
and 13 girls) whose age ranged from 2 months to 17 years with a median age of 3.3 years. Family history of 
hematologic diseases including immune dysregulation, malignancies or autoimmune diseases was found in 23 cases. 
The most frequent revealing clinical sign was pallor. Most frequent identified PID were ALPS: (n=9), ALPS like 
disorders (n=4), combined immunodeficiency (n=3), Wiscott-Aldrich syndrome (n=2), Hyper IgM syndrome (n=2), 
common variable immune deficiency (n=2) and LRBA deficiency (n=2). Other PIDs were less frequent. Treatment 
consisted of steroids in all cases, the infusion of immune globulin intravenous in 15 cases and immunosuppressive 
drugs in 14 cases. Finally, nine of our patients died and 16 of them experienced relapse during the follow up. In 
multivariate analysis, abnormal IgG level was predictive of PID (RR=21.16, 95% CI [2.5–177], p=0.005). 

Conclusions: First presentation of PIDs may include autoimmune manifestations such as autoimmune cytopenias. 
Managing the underlying PID can helps controlling the autoimmune process. 
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CHARACTERISATION of A MUTANT SAMHD1 ZEBRAFISH MODEL IMPLICATES DYSREGULATION of 
CHOLESTEROL BIOSYNTHESIS IN AICARDI-GOUTIÈRES SYNDROME 
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Background and Aims: Aicardi-Goutières syndrome (AGS1-9) is a rare inflammatory mediated encephalopathy, 
which occurs due to mutations in genes involved in nucleic acid sensing, regulation and metabolism. As well as 
significant physical disability, this condition is characterised by excessive type I interferon (IFN) activity, coupled with 
upregulation of IFN-stimulated genes (ISGs), which can be explained by the vital role these proteins play in self-non-
self-discrimination. To date, few mouse models fully replicate the vast clinical phenotypes observed in AGS patients. 
Therefore, we aimed to investigate the use of zebrafish as an alternative species for generating a clinically relevant 
model of AGS. 

Methods: Using CRISPR-cas9 technology we produced a stable mutant zebrafish line recapitulating AGS5, which 
arises from mutations in SAMHD1. 

Results: The resulting homozygous mutant zebrafish larvae possess a number of neurological phenotypes: 
exemplified by upregulation of several ISGs in the head region, a significant increase in brain cell death, microcephaly, 
and also significant locomotion deficit. A link between type I IFN signalling and cholesterol biosynthesis has been 
highlighted by others, but not previously implicated in the type I interferonopathies. Through qPCR analysis we 
identified a significant dysregulation of cholesterol biosynthesis in the zebrafish model, which we then confirmed 
through RNA sequencing of AGS patient whole blood. 

Conclusions: From this novel finding, we hypothesise that cholesterol dysregulation may play a part in AGS disease 
progression, and could contribute to some hallmarks of the condition, such as intracranial calcifications. Further 
experimentation will lend critical insight into the molecular pathophysiology of AGS and the potential links with 
cholesterol metabolism. 
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Background and Aims: Deficiency in adenosine deaminase type 2 (DADA2) is a rare autoinflammatory disease 
characterized by a broad clinical spectrum including livido reticularis, polyarteritis nodosa, early-onset recurrent 
strokes, mild immunodeficiency and recurrent fevers (1). A diagnosis of DADA2 is based on clinical evaluation, 
genetics and measuring ADA2 enzyme activity. A link between DADA2 and interferon signature has been reported in 
literature. Skral-Baumgartner et al. (2) reported a type I interferon signature in 2 DADA2 patients. We sought to 
investigate the potential diagnostic utility of IFN scoring in DADA2 patients. 

Methods: Quantitative real-time PCR (qPCR) was performed measuring 6 interferon stimulated genes (ISGs). 
Interferon score was calculated based on the median fold change from qPCR. 

Results: A longitudinal follow up of type I interferon score (IS) was performed in four confirmed DADA2 patients in 
combination with clinical assessment of disease status. The IS score was decreased in 2 of the 4 patients after starting 
and/or adjusting the dose of treatment. Follow-up of disease status revealed disease stability in these 2 patients. of 
these 2 patients one patient reached a normal IS (below cut-off of 2,7). The other 2 patients showed a constitutively 
elevated IS under treatment. Assessment of disease status showed active disease in these 2 patients. 

Conclusions: Longitudinal follow up of IS reflects disease status of DADA2 patients and could be used as an 
additional diagnostic tool for ADA2 deficiency. References (1) Meyts. I and Aksentijevich. I et al. 2018 (2) Skrabl-
Baumgartner. A et al. 2017 
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HYPER-INFLAMMATION AND JUVENILE MYELOMONOCYTIC LEUKEMIA LIKE MANIFESTATIONS ARE 
ATTRIBUTABLE TO GM-CSF AND IL-3 HYPERSENSITIVITY IN A PATIENT WITH NEMO DEFICIENCY BY DEEP 
INTRONIC BASE SUBSTITUTION 
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Background and Aims: Juvenile myelomonocytic leukemia (JMML) is a pediatric malignant disease attributable to the 
hypersensitivity to GM-CSF and IL-3, leading to aberrant RAS signaling activation. There have been several causes for 
JMML or JMML-like manifestations including germline or somatic pathogenic gene variants associated with RAS 
signaling, Wiskott-Aldrich syndrome (WAS), or infection such as cytomegalovirus. Herein, we present a patient with 
NEMO deficiency caused by deep intronic base substitution in IKBKG, complicated with anhidrotic ectodermal 
dysplasia, bacterial septicemia, severe inflammation, pneumocystis pneumonia, hepatosplenomegaly, monocytosis, 
and appearance of immature granulocytes, monocytes with dysplastic forms and erythroid precursors in peripheral 
blood. We examined the pathophysiology of hyper-inflammation and JMML-like manifestations focusing on RAS 
signaling. 

Methods: We performed genetic analysis of anhidrotic ectodermal dysplasia with immunodeficiency (EDA-ID) or 
JMML. To analyze the pathophysiology, we evaluated the activation of RAS signaling after stimulations of LPS, GM-
CSF, IL-3, or phorbol 12-myristate 13-acetate (PMA) with Western blot analysis or quantitative-PCR. 

Results: Gene sequence analysis of coding exons and exon-intron boundaries associated with EDA-ID or JMML 
demonstrated no significant genetic variant. Sequence analysis of full length IKBKG cDNA demonstrated characteristic 
insertion indicating deep intronic base substitution previously reported. Hemizygous IVS4+866 C>T substitution in 
IKBKG was identified. Peripheral mononuclear cells and bone marrow derived mesenchymal stem cells from the 
patient demonstrated aberrant activation of RAS signaling with stimulations of GM-CSF, PMA or IL-3. 

Conclusions: This report indicates that RAS signaling hyper-activation in NEMO deficiency may be responsible for 
hyper-inflammation and JMML-like manifestations of the disease. 
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Background and Aims: Deficiency of adenosine deaminase 2 (DADA2) is an autosomal recessive disease associated 
with a variable clinical presentation, including vasculitis, immunodeficiency and hematologic manifestations, potentially 
progressing over time. We describe the long-term evolution of the immuno-hematological features and therapeutic 
challenge of two DADA2 identical adult twin sisters. 

Methods: The absence of plasmatic adenosine deaminase 2 (ADA2) activity in both twins suggested the diagnosis of 
DADA2, then confirmed by genetic analysis. Exon sequencing revealed a missense (p.Leu188Pro) mutation on the 
paternal ADA2 allele, while whole genome sequencing identified a deletion in intron 6 (IVS6_IVS7del*) on the maternal 
allele. 

Results: The patients experienced strokes during childhood, subsequently followed by other shared DADA2-
associated features, including neutropenia, hypogammaglobulinemia, reduced switched memory B cells, inverted 
CD4:CD8 ratio, increased naïve T cells, reduced follicular regulatory T cells, almost complete absence of NK cells, T-
large granular cell leukemia, and osteoporosis. Disease evolution differed: clinical manifestations appeared earlier and 
more severe in Patient-1 than in Patient-2. Due to G-CSF refractory neutropenia, Patient-1 underwent urgent 
hematopoietic stem cell transplantation (HSCT). Patient-2 experienced a similar, although delayed, evolution of the 
disease and is currently on anti-TNF therapy. 

Conclusions: Heterozygous patients with null ADA2 activity deserve deep investigation for possible structural variants 
on a single allele. Timely diagnosis of DADA2 is crucial to allow appropriate follow-up and identification of disease 
progression. Therapeutic management raises concerns as these twins share a similar phenotype, with a delayed but 
almost predictable evolution in one of them, who could benefit from an early definitive treatment, as allogeneic HSCT. 
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SIMULTANEOUS KIDNEY TRANSPLANTATION AND HEMATOPOIETIC STEM CELL TRANSPLANTATION 
(HSCT) WITH TCR ALPHA/BETA DEPLETION IN A PATIENT WITH DNASE2 DEFICIENCY 
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Background and Aims: DNaseII deficiency is a rare primary interferonopathy, presenting with a severe phenotype 
and lack of generally accepted treatment protocols. 

Methods: case report 

Results: We report a patient from a consanguineous marriage, with disease onset during infancy, presenting with 
recurrent fevers, rash, subcutaneous nodules, arthritis, thrombocytopenia, anemia. Via whole-exome sequencing, she 
was found to be homozygous for the two likely pathogenic variants: one in DNASE2: c.511+5G>A and one in USP43: 
с.2509 G>A. DNase2 activity was decreased in fibroblasts and EBV-B cells of the patient, as demonstrated by in vitro 
DNA degradation assay. Cytokine profiling identified a strong type I interferon signature in her blood samples. 
Treatment with JAK inhibitor ruxolitinib controlled the symptoms for six years, however at the age of nine years, the 
patient developed hyporegenerative anemia and kidney damage, presumably due to the interferonopathy and BK 
viruriaviremia, with subsequent renal failure. The patient received a kidney transplant from her mother. 
Immunosuppression before/after kidney transplantation included induction with alemtuzumab and eculizumab, 
maintenance with tacrolimus and mycophenolate mofetil. Haploidentical HSCT also from the mother was performed 15 
days after the kidney transplantation (conditioning included treosulfan, fludarabin, ATG, rituximab). Currently, the 
patient is 17 months post-HSCT: both transplants have normal function, hematological chimerism is 99% donor, and 
the patient has no symptoms of systemic inflammation 

Conclusions: HSCT may be a curative option for patients with DNaseII deficiency. Sequential solid organ 
transplantation and HSCT from the same donor can be the treatment option for patients with inborn immune disorders 
who have hematological and visceral problems 
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Background and Aims: Deficiency of adenosine deaminase 2 (DADA2) is a multifaceted autosomal recessive 
autoinflammatory disorder due to defect in ADA2 gene. Phenotypic descriptions of DADA2 have been expanded 
considerably. We report a family with an expanded phenotype of DADA2 and a novel genetic variant. 

Methods: A 10-year-boy (Pt.1), presented with fever, pallor, generalized lymphadenopathy, and massive firm 
hepatosplenomegaly. First younger brother (Pt.2; 5 years) revealed asymptomatic firm splenomegaly. Another younger 
brother (Pt.3; 18 months) was diagnosed with pure red cell aplasia (PRCA) and transfusion-dependent. 

Results: Patient.1 revealed pancytopenia and HLH. Lymph-node biopsy was suggestive of Hodgkin lymphoma 
(Nodular sclerosis-syncytial variant). Bone marrow biopsy showed CD20+ and CD45+ positive large cells with 
prominent nucleoli. Immunological investigations showed pan-hypogammaglobulinemia and markedly reduced CD19+ 
B cells. The Btk, CTLA-4, and DNT cells were normal. EBV viral load was 1.7 million copies/ml. Next-generation 
sequencing revealed compound heterozygous mutations in exon 5 of ADA2 gene [nonsense mutation: 
c.806dup,(p.Tyr269Ter)]; and a frameshift mutation with premature truncation: c.777_780dup, (p.Asp261ProfsTer2)]. 
Bone marrow examination in Pt.3 was consistent with PRCA. Serum ADA2 levels were deficient. Pt.2 and Pt.3 
confirmed same compound heterozygous mutation as the index child. Father was heterozygous carrier of frameshift 
mutation in exon 5 of ADA2 gene [c.777_780dup, (p.Asp261ProfsTer2)]. Hence, mother is expected to be a carrier of 
c.806dup (p.Tyr269Ter). Variants found in index family were novel and not reported before. 

Conclusions: We report novel variants in the ADA2 gene in three brothers showing an extended phenotype of DADA2 
- Pt.1 hypogammaglobulinemia, EBV, Hodgkin lymphoma, and HLH; Pt.2 asymptomatic splenomegaly; Pt.3 PRCA 
phenotype. 
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EARLY-ONSET AUTOINFLAMMATORY DISEASE RESEMBLING CRYOPYRINOPATHY DUE TO SOMATIC 
NLRC4 MOSAICISM 
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Background and Aims: Inflammasomopathies are caused by overactivation of different inflammasomes, which are 
defined by their respective sensing proteins (NLRP3, NLRC4, pyrin). Gain-of-function mutations in these sensing 
proteins lead to caspase-1-mediated overproduction of IL-1b and IL-18, and increased pyroptosis. The aim of this 
study was to identify the cause of the disease in an infant with suspected cryopyrinopathy. 

Methods: DNA was extracted from whole blood and molecular analysis was performed by next generation sequencing 
(NGS) methods. 

Results: The patient is a 4-year-old Egyptian girl born from a non-consanguineous healthy couple, who also has two 
older healthy brothers. At the age of 6-months, she started with recurrent episodes (7-10 days) of fever, irritability and 
increase acute-phase reactants. Urticarial rash and bilateral knee arthritis were present in some episodes. Between 6-
12 months of age she was hospitalized up to 6 times for aseptic meningitis. Physical examination revealed frontal 
bossing and marked growth retardation (below 3rd centile). Treatment with the anti-IL-1 drug anakinra showed rapid 
and marked improvement of clinical manifestations. NGS studies detected the pathogenic p.His443Gln NLRC4 variant 
with an allele frequency of 12.0%, which supported for the presence of somatic mosaicism. Patients with both germline 
and postzygotic NLRC4 variants have been associated with i) cryopyrinopathy-like manifestations including late-onset 
disease, ii) painful erythematous nodules and iii) early-onset enterocolitis with recurrent macrophage activation 
syndrome. 

Conclusions: Herein, we describe a young patient afflicted by an early-onset cryopyrinopathy-like disease that is 
consequence of a postzygotic NLRC4 variant. These results expand the phenotypic spectrum of NLRC4-associated 
autoinflammatory disease. 

Disclosure: No. 

Keywords: NLRC4, Interleukin-18, somatic mosaicism, cryopyrinopathy, Autoinflammatory diseases, inflammasome



PD182 

NOVEL INSIGHTS INTO IMMUNE DYSREGULATION- AND HYPER-INFLAMMATION-RELATED NEUROLOGICAL 
DISORDERS AS SIGNS SUSPICIOUS FOR INBORN ERRORS of IMMUNITY 
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Background and Aims: Immune-dysregulation with hyper-inflammation represents one of the potential expressions of 
inborn errors of immunity (IEIs), congenital disorders once thought to be dominated by infectious susceptibility, actually 
constituting only a facet of a large spectrum of IEI-related phenomena. High-throughput genomic technologies critically 
contributed to the identification of molecular pathways involved in IEI-related neuroinflammatory disorders, such as 
febrile infection-related epilepsy syndrome (FIRES), a condition characterized by cryptogenic new-onset super-
refractory status epilepticus (NORSE) following a febrile illness, recently linked to molecular-defined IL-1beta-mediated 
autoinflammatory disorders (Lindahl H, Bryceson YT. Neuroinflammation Associated With Inborn Errors of Immunity. 
Front Immunol. 2022) 

Methods: We report two cases of IEI-related FIRES. 

Results: The first patient is a 42-year-old woman with infancy-onset mild psoriasis and chromosomally-integrated 
HHV6, otherwise healthy until the age of 40 years, when she developed FIRES requiring a prolonged hospitalization to 
manage status epilepticus. This was complicated by cryptosporidiosis, multi-focal pneumonia, liver and intra-abdominal 
abscesses on sclerosing cholangitis with hepato-splenomegaly and recurrent bloodstream infections by carbapenem-
resistant Enterobacteriaceae (CRE). Her immunophenotype showed marked B-lymphopenia with IgG/IgM 
hypogammaglobulinemia. A Next Generation Sequencing 56-gene-panel for primary immune regulatory disorders 
detected no potentially causative variants. The second patient is a 21-year-old man presenting with FIRES, requiring a 
prolonged ICU hospitalization to manage a status epilepticus complicated by CRE-related bloodstream infections. His 
immunophenotype showed marked B-lymphopenia with normal gammaglobulins. Whole exome sequencing revealed a 
variant of unknown significance in XIAP, inherited by the mother. 

Conclusions: We provide elements concerning the emerging field of IEI-related neuroinflammation, addressing FIRES 
as an onset sign for IEI. 
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PATHOPHYSIOLOGICAL ANALYSIS AND THERAPEUTIC EXPLORATION USING PSTPIP1-ASSOCIATED 
MYELOID-RELATED PROTEINEMIA INFLAMMATION (PAMI) SYNDROME DISEASE-SPECIFIC INDUCED 
PLURIPOTENT STEM CELL MODEL 
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Background and Aims: PAMI syndrome is a rare autoinflammatory disease characterized by high serum levels of 
calprotectin and zinc. Mutations in PSTPIP1 are known to cause the disease, but the detailed pathogenesis of this 
disorder has not been clarified. PAMI syndrome is distinguished from PAPA syndrome, which is caused by different 
mutations of the same gene. These disease clusters are classified as a group of diseases linking PSTPIP1 and 
disease with abnormal IL-1β production and abnormal neutrophil responses (PSTPIP1-associated autoinflammatory 
diseases (PAIDs)). Various autoinflammatory pathologies are thought to exist in neutrophilic pyogenic skin diseases in 
these disorders. Recently, anti-IL-1β antibody therapy was introduced as a treatment for this disease. Since responses 
to these therapies vary widely, with some cases responding well and others not, there is a need to develop more 
effective therapies for each conditions. 

Methods: In this study, we focused on PAMI syndrome and performed phenotypic analysis using monocytes as well 
as neutrophils induced from disease-specific iPSCs to establish a disease model for the development of more effective 
therapies. 

Results: PAMI-iPSC neutrophils showed high ROS production, were prone to cell death, and had high extracellular 
calprotectin levels compared to healthy-iPSC neutrophils. Our study also showed that PAMI-iPSC monocytes had 
higher intracellular calprotectin production and enhanced inflammatory signals such as IL-18 and IL-1β. 

Conclusions: Since these phenotypes were consistent with those of patient-derived peripheral neutrophils, we 
successfully reproduced the patient's condition in vitro using PAMI-iPSC. Furthermore, we explored the causes of 
induced inflammation and chronicity in PAMI syndrome by comprehensive RNA-Seq gene expression profiling. 
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AN UNUSUAL CASE of HEPATOMEGALY, PANCYTOPENIA AND AUTOINFLAMMATORY SYNDROME IN A 
COLOMBIAN GIRL: ABOUT A CASE of PSTPIP1-ASSOCIATED MYELOID-RELATED PROTEINEMIA 
INFLAMMATORY (PAMI) SYNDROME 
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Background and Aims: To describe an unusual case of a patient with an autoinflammatory syndrome 

Methods: Case report 

Results: 17-year-old female with a 2-month history of periodic fevers, fatigue, odynophagia and cervical lymph node 
swelling. Previous medical records showed long standing pancytopenia diagnosed as myelodysplastic syndrome since 
the age of 10, pyogenic aseptic arthritis of the knee and aseptic anorectal fistula. She exhibited pallor, cervical lymph 
node enlargement measuring 3x2 cm, dry mucous membranes, non-exudative pharyngeal erythema and 
hepatosplenomegaly. Laboratories displayed severe neutropenia and mild anemia, procalcitonin was negative, 
pharyngeal, urine and blood cultures including fungal cultures were negative and chronic infections were ruled out. A 
cervical lymph node biops exhibited reactive hyperplasia with parafollicular expansion and unrevealing microbiologic 
studies. Bone marrow evaluation only showed megakaryocytic hyperplasia. Auto-antibodies panel were negative, 
complement fraction C4 was slightly low, with T-cell and NK cell lymphopenia given her borderline absolute 
lymphopenia and serum immunoglobulin levels showed IgG/IgA hypergammaglobulinemia Finally, having ruled out 
hematologic malignant transformation and autoimmunity a whole exome sequence (WES) was done to study for bone 
marrow failure syndromes, autoinflammatory syndromes or other inborn errors of immunity. WES showed a pathogenic 
heterozygous germline mutation c.748G>A (p.E250K) in PSTPIP1 gene confirmed by sanger sequencing identified as 
the cause of PAMI syndrome. Zinc and calprotectin serum levels were performed, zinc was five-fold the upper normal 
limit of zinc with borderline high normal calprotectin levels. 

Conclusions: PAMI must be included in the differential diagnosis as a rare disorder in patients exhibiting 
hepatomegaly with unexplained cytopenia, immunodeficiency or uncontrolled systemic inflammation. 
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REGRESSION of SEVERE CARDIAC AA-AMYLOIDOSIS UNDER 5-YEAR TREATMENT WITH ANAKINRA IN A 
PATIENT WITH DOUBLE-HOMOCYGOTE FMF-MUTATIONS(C.2080A>G; C.605G>A). 
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Background and Aims: Here we report about a patient with severe Familiar Mediterranean Fever carrying double 
homozygote mutations in the FMF-Gene (c.2080A>G; c.605G>A). The patient is of consanguineous Armenian 
ancestry and has been treated with colchicine. The patient came to our institution already with end stage renal disease 
due to generalized amyloidosis. 

Methods: On initial presentation the patient – although on adequate dialysis treatment - was in heart failure NYHA 3-4 
with a reduced walking distance. Echocardiography showed a slightly reduced EF with septal hypertrophy and 
inhomogeneous septal density (granular sparkling). Especially the basal longitudinal strain was highly reduced. AA-
amyloidosis was confirmed by myocardial biopsy. 

Results: The patient was consequently treated with Anakinra (4 doses per week ). Under treatment with Anakinra, the 
fever attacks stopped and Serum-Amyloid A levels fell from 40.5mg/dl to <0,64mg/dl (NV). The patient´s clinical 
condition improved steadily over the treatment period of now 5 years. In current cardiac assessment clinical signs of 
heart failure decreased to NYHA 1-2. NT-proBNP fell from 57066nl/l to 6031nl/l. Echocardiography shows an 
improvement of LV-function and basal longitudinal strain. The patient is currently listed for renal transplantation. 

Conclusions: Since cardiac involvement of AA-amyloidosis is rare, this is to our knowledge the first report of a 
reduction of cardiac AA-amyloidosis in severe FMF under treatment and underscores the importance of a consequent 
long-term therapy even in advanced disease. 
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A FAMILY WITH A DE NOVO LOF-VARIANT IN TNFAIP3 SHOWING DISTINCT PHENOTYPES 
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Background and Aims: Heterozygous loss-of-function variants in the TNFAIP3 gene encoding for A20 protein is 
leading to haploinsufficiency of A20 (HA20), an autoinflammatory disease. In HA20 the NF-κB regulatory protein A20 is 
decreased, which results in amplified action of NF-κB, a central mediator of innate immunity and inflammatory 
pathways. The pathogenic significance of an unreported variant of the TNFAIP3 gene in three related cases of HA20 
showing distinct phenotypes was investigated. 

Methods: Clinical and immunological data of three family members with a de novo variant in TNFAIP3 
(c.176_177delAG, p.Gln59fs) is reported. The functional analyses included induction of A20 expression after 
stimulating with proinflammatory mediators, e.g. tumor necrosis factor α (TNF-α) as well as detection of cytokine-
induced p65 phosphorylation. 

Results: The clinical features within this family vary from autoimmune phenomena to gastrointestinal symptoms such 
as hepatitis and pancreatic insufficiency, as well as to autoinflammatory symptoms such as recurrent fever, ulcers, 
gingivitis and lymphadenopathy. The p.Gln59fs variant leads to a frameshift and premature STOP codon at the 
beginning of exon 2 and thereby most probably to nonsense mediated decay. 

Conclusions: TNFAIP3-LOF variants cause an autoinflammatory syndrome and/or autoimmune symptoms with 
heterozygous phenotypes, even among the same genetic variant within one family. Further investigations are needed 
in order to clarify pathophysiological mechanisms and to identify potential therapeutic approaches. 
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Background and Aims: AIDs are a growing group of disorders caused by dysregulation of innate immunity, leading to 
systemic inflammation and a range of clinical phenotypes. 

Methods: We analyzed a group of 123 patients with monogenic AIDs treated at our center in 2012-2022. 

Results: 31/123 (25%) patients had persistent hematological symptoms: pancytopenia - in 9/31 patients, including 
5/14 with autoimmune hemolytic anemia (AIHA); isolated aplastic anemia - in 2/31; neutropenia – in 2/31; 
thrombocytopenia – in 1/31; aplastic anemia+neutropenia – in 4/31, AIHA+neutropenia – in 1/31, neutropenia + 
thrombocytopenia – in 3/31, aplastic anemia + thrombocytopenia – in 4/31, myelodysplastic syndrome - 1/31, 
hemophagocytic lymphohistiocytosis – in 4/31. The forms of AIDs included: PSTPIP1-associated syndrome (PAID)-8, 
adenosine deaminase 2 deficiency (DADA2)-8, type I Interferonopathies -8, mevalonate kinase deficiency (MKD)-4, 
A20 haploinsufficiency (HA20)-1, POMP-related autoinflammation and immune dysregulation (PRAID)–1, NLRC4-
associated autoinflammatory disorder-1. Median age of onset of any disease symptoms was 2 months (range 0–16 
years). Median age of onset of hematologic manifestations was 2.5 years (range 0–33 years). Hematological 
manifestations as the first symptom of AID were seen in 23/31 patients. Median age at diagnosis was 8 years (range 
0.5-33), with the mean diagnostic delay of 4 years (range 0.5-32). 

Conclusions: Patients with AIDs frequently manifest with hematological symptoms. Yet, our study indicates significant 
diagnostic delay. High awareness of hematologists of this group of disease is required for timely diagnosis and 
targeted therapy initiation. 
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Background and Aims: ADA2 deficiency is a monogenic autoinflammatory disease characterized by heterogeneous 
presentation. The large phenotypic variability, makes the diagnosis challenging. 

Methods: We report an unusual case of ADA2 deficiency presenting with myositis, owing to a new compound 
heterozygosity in ADA2. 

Results: A 7-year old boy came to our attention for intermittent bilateral leg pain. Lab exams revealed elevated 
inflammatory markers and normal LDH and CPK. Moderate lymphopenia and low levels of IgM were observed. Signs 
of myositis at lower limbs were detected with the MRI and EMG (active denervation). MRI presented bilateral signs of 
myositis of the lower limbs. He subsequently developed nocturnal fever, lymphadenopathy, splenomegaly and 
infiltrative burning nodular skin lesions. Infectious, haematological (PET, bone marrow aspiration and lymph node 
biopsy) and autoimmune workup were performed with no evidence of infection or malignancies. Muscle biopsy did not 
reveal clear sign of vasculitis. Genetic sequencing of ADA2 revealed compound heterozygosity for a novel frameshift 
deletion in the catalytic domain, c.1100_1113del:p.I367Tfs*41, inherited from the father, and a maternally inherited 
missense variant, c.1148G>A:p.G383D. ADA2 functional enzyme analysis confirmed pathological low activity. 
Etanercept was started with prompt normalization of symptoms, inflammatory markers and regression of 
lymphoproliferation. 

Conclusions: We report a new compound mutation with a novel ADA2 deletion leading to premature protein 
truncation in heterozygosity with the recently described c.1148G>A mutation. DADA2 phenotype spectrum is ever-
expanding and description of peculiar cases and new mutations could improve genotype/phenotype correlation leading 
to significant progresses in diagnosis, management and prognosis of these patients. 
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Background and Aims: The role of type I interferon (IFN) in autoimmune and autoinflammatory diseases has been 
widely demonstrated. 

Methods: Between 2015 and 2021, we evaluated 217 consecutive patients with defined or undefined pediatric 
inflammatory conditions for type I IFN activation using quantitative Real-Time PCR. The IFN Score was calculated as 
the median of the relative quantification of six IFN inducible genes compared to the healthy control. 

Results: Eleven patients had a diagnosis of type I interferonopathy (COPA,SAVI,Aicardi Goutières 
syndrome,DNASE1L3 and DNASE2 deficiency, RALD) with 8 presenting a positive IFN score. Three patients had a 
diagnosis of immunodeficiency (STAT1 GOF, ARPC1B) and elevated IFN levels. A monogenic autoinflammatory 
disease was found in 21 patients, 10 had positive IFN signatures. In 65 cases an autoimmune condition was known 
with a rate of IFN positivity of 61,5 %. 117 patients presented with presumed undefined autoinflammatory diseases 
without a genetic diagnosis. For these patients, onset symptoms included fever (31%), lymphoproliferation signs 
(28%), musculoskeletal (60%), cardiac (15%), gastrointestinal (14%), ocular (6%), neurologic (56%), mucocutaneous 
symptoms (71%). 39% of these patients had positivity for IFN signature. An increase in median IFN values was found 
for all the patients of our cohort presenting with signs of lymphoproliferation at the first clinical evaluation: 1.7 (IQR-0.4-
11.6) vs 0.6 (IQR-0.3-3.6)(p<0.01). 

Conclusions: Due to a lack of response to standard treatment, six patients have started a therapy targeting IFN 
pathway (JAK inhibitor) with overall good response and limited toxicity. Our data confirm the activation of type I IFN 
pathway in pediatric patients with defined/undefined inflammatory/autoimmune conditions. 
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Background and Aims: Familial Mediterranean Fever (FMF) is the most common, inherited autoinflammatory 
disease. This study aims to assess the possible presence of subclinical vascular inflammation in children with FMF and 
the possibility of an increased risk of endothelium dysfunction, subclinical atherosclerosis, and cardiovascular disease 
from a young age. 

Methods: The clinical and laboratory data (inflammation markers, lipid profile) from all participants were recorded. 
Detailed medical history was obtained, physical examination including Blood Pressure (BP) Measurement was 
conducted andAtherogenic Index of Plasma (AIP) was estimated. Additionally vascular function indices including Pulse 
wave velocity (PWV), Central Augmentation Index (Aix), Subendocardial viability ration (SEVR) and Carotid-intima 
thickness (cIMT) were evaluated. FMF patients were examined during attack-free periods. 

Results: Τhe arterial stiffness parameters (PWV, Aix, SEVR, c-IMT)did not display any significant differences between 
patients andhealthy individuals. However, a positive correlation between Aix and C-reactive protein (CRP) and a 
negative correlation between SEVR and erythrocyte sedimentation rate (ESR) were detected in the pediatric subgroup. 
Moreover, significantly higher ESR,CRP and fibrinogen levels were found in the total population of FMF patients. 
Higher amyloid levels and AIPvalues in FMF children, compared to controls, were also measured which indicates the 
presence ofsubclinical inflammation even during asymptomatic periods of the disease. 

Conclusions: Patients with FMF need to be close monitored for the inflammatory markers and vascular function 
indices and adhere to the colchicine therapy which may have a cardioprotective role against vascular damage. 
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Background and Aims: Familial Mediterranean fever (FMF) and Behçet's disease describe distinct disorders that are 
prevalent in the Mediterranean and Middle Eastern populations and are characterized by unprovoked inflammatory 
episodes caused by overexpression of proinflammatory cytokines. Although reported previously, the overlapping 
presentation of FMF and Behçet's disease remains uncommon. Here, we describe a case of a patient with FMF 
presenting with features of Behçet's disease, and review the existing case reports on the coexistence of these two 
diseases. 

Methods: A search of existing case reports was conducted with the words “Familial Mediterranean fever and Behçet's 
disease; FMF; Familial Mediterranean fever syndrome; Behçet's disease” on the PubMed database. 

Results: Several common FMF related MEFV gene mutations have been associated with Behçet's disease. 
Additionally, Behçet's disease has been reported to have occurred more frequently in patients with FMF compared to 
the general population. Nine case reports were found on literature review on the coexistence of the two diseases. 
Common symptoms among reviewed cases included recurrent oral aphthous and urogenital ulcers, episodic fevers, 
and arthralgias. Our case differs from previous cases in the timeline of his symptoms and minimal responsiveness to 
anti-inflammatory therapies. 

Conclusions: Our case contributes to the growing literature demonstrating the presentation of predominantly Behçet's 
disease-like features in the setting of genetic diagnosis of FMF. These findings emphasize that clinicians should be 
aware that patients with FMF may present with Behçet's disease-like clinical manifestations. 
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Background and Aims: Although is familiar Mediterranean fever (FMF) the most common monogenic 
autoinflammatory diseases in the world, its prevalence in the central Europe was expected to be very low (1:465.500). 
The true prevalence data from CEE region and clinical experience are usually scarce. 

Methods: We analyzed the whole Slovakian cohort of FMF patients followed-by the National Centre for Periodic Fever 
Syndromes in University Hospital in Martin, Slovakia. The patients were collected from the whole are of Slovakia 
through the collaboration with the rheumatologists and clinical immunologists. 

Results: Altogether, we identified 115 patients (estimated prevalence of 1:47 385; 25.2% children; 46.1% males; aged 
36.42±18.91 years) with the clear clinical FMF phenotype and genetic confirmation. 5.2%were homozygous for 
pathogenic mutation in MEFV gene, 14.8% compound heterozygotes, 67.8% heterozygotes and 12.2%with the genetic 
finding of unknown significance. The mean age of first symptoms was 14.86±14.9 years, age of diagnosis confirmation 
32.65±19.22 ys. With the diagnostic delay of 17.41±15.63 ys. The most prevalent clinical symptoms were abdominal 
pain (88.7%), recurrent fever (86.9%), accelerated fatigue (72.2%), arthralgia (70.4%), chest pain (45.2%), cervical 
lymphadenopathy (36.5%) and tonsillitis (33.0%). 86.1% were treated with colchicine, 17.4% with anakinra on demand 
and 15.7% with canakinumab. Elevation of serum amyloid A outside the flares was detected in 41.7% patients before 
the therapy initiation and elevated IgD in 5 patients. 

Conclusions: Our experience strongly encourages the need for FMF awareness even in the countries with the 
expected low prevalence. Early diagnosis could lead to appropriate therapy with improved prognosis and quality of life. 

Disclosure: Milos Jesenak has received honoraria, consultancy and speaker fees from ALK, CSL Behring, 
Ewopharma, GSK, Novartis, Sanofi-Genzyme, AstraZeneca, SOBI, Stallergenes Greer and Takeda, and served as a 
principal investigator for trials sponsored by BioCryst, 
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Background and Aims: SAPHO syndrome is an autoinflammatory disorder characterized by osteo-articular 
manifestations and pustolar dermatosis. Increased cytokine production and involvement of T helper-17 pathway have 
been suggested as possible pathogenetic mechanisms, paving the way to the current therapeutics. 

Methods: we describe the case of a 14-year-old boy presenting with fever, arthralgia, tender, diffuse maculo-papular 
pustular lesions of face and trunk, unresponsive to an oral antibiotics. On physical examination, a right sterno-
clavicular joint swelling was noted. Biochemical and cultural tests were undertaken and an intravenous antibiotic 
regimen associated with corticosteroid therapy was established; imaging was requested to define the nature of the 
hyperostosis. 

Results: screening for infectious diseases resulted negative; immunological work-up only showed increase in 
interleukin 6. CT-scan revealed erosion of cortico-medullary component with periosteal thickening. No significant 
improvement of dermatosis was obtained after 14 days of antibiotic treatment whereas, upon steroid weaning, 
worsening of skin lesions was observed, deemed severe through Global Acne Grading System Score (GAGS). A 
diagnosis of SAPHO syndrome was made based on acne fulminans and chondro-sternal involvement, as of Kahn 
criteria. Weekly therapy with 4 mg/kg anti-interleukin 17 monoclonal antibody, secukinumab, was started. After 4 
weeks, no adverse event was observed, resulting in a significant improvement of skin lesions and GAGS reduction . 

Conclusions: SAPHO syndrome is a rare autoinflammatory disorder in which a role of dysregulated interleukin 
production, in particular of IL-17, has been described. Targeted treatment with a monoclonal antibody against this 
cytokine determined the remission on cutaneous manifestation in the absence of adverse reactions in our patient. 
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Background and Aims: Behçet's disease (BD) is within the spectrum of autoinflammatory disorders as severe BD can 
be caused by monogenic mutations in TNFAIP3 leading to A20 haploinsufficiency. Trisomy 8 (T8) is associated with 
hematologic malignancies, and BD has been reported in patients with T8 and myelodysplastic syndrome (MDS). We 
present two cases of BD in patients with T8. 

Methods: Literature on BD and T8 was reviewed 

Results: The first case is a 16-year-old female previously diagnosed with T8 who presented at age 1 with recurrent 
fever, recurrent oral and genital ulcers. At 11 years she was hospitalized due to a genital and multiple ileum ulcers that 
evolved with ileal perforation. In that opportunity she was diagnosed with BD and started on colchicine with a good 
response. The second patient is a 15-year-old female, with neurodevelopmental delay and dysmorphic features who 
presented at 1 month with recurrent fevers. At 9 yrs. she developed recurrent ulcers and was diagnosed with BD. She 
was started on colchicine, azathioprine and later mycophenolate. Due to poor response,infliximab was recently 
indicated. In this context a karyogram was requested confirming T8. Both children have had normal CBC since 
diagnosis. 

Conclusions: Chromosome 8 harbors a critical region with 31 genes possibly associated with these manifestations, 
these include IKBKB, SHARPIN, OTUD6B which could all be contributing to NF-κB activation, a key player in BD 
pathogenesis. Other genes including GSDMD and USP17L1 could also play a role in BD susceptibility. Further studies 
in patients with T8 could lead to further understanding of BD pathogenesis 
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Background and Aims: PFAPA is the commonest autoinflammatory syndrome in pediatric population. Associated risk 
factors with PFAPA are being increasingly evaluated; however, etiology is still unknown. Diagnosis of PFAPA is purely 
clinical and is diagnosed based on Eurofever/PRINTO criteria. There is a significant paucity of relevant data from 
Indian subcontinent. Herein, we present our experience regarding the diagnosis and management of PFAPA. 

Methods: We included 15 children with PFAPA syndrome who fulfilled the recent Eurofever/PRINTO criteria. 

Results: Data regarding clinico laboratory features, treatment and outcomes were analyzed. Among clinical features 
periodicity of disease episodes was noted in all patients, 3-6 day duration of episodes in 14, cervical adenitis in 11 
patients, pharyngitis in 12 and tonsillitis in 6 patients. Before the diagnosis of PFAPA, all patients received multiple 
courses of antimicrobials and even ATT. Most patients were managed conservatively with oral paracetamol and non 
steroidal anti inflammatory drugs. Intermittent steroid therapy was used in 10 patients. Trial with oral colchicine was 
given in 3 patients. Median duration of follow-up was 4.06 years with a total follow-up duration of 64.66 patient-years. 
Improvement in fever spikes was noted with increasing age in 3/4th of our patients. of the remaining, 3 continued to be 
febrile and patients had not followed up for the past 2 years. 

Conclusions: A considerable diagnostic delay of upto 7.3 years was noted in our study. Use of antimicrobials prior to 
diagnosis was common. Few patients also received many months of ATT. Increased awareness is imperative to 
ensure timely diagnosis of PFAPA and prevent significant morbidity. 
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Background and Aims: Due to their effectivity, biologics and Janus-Kinase (JAK) inhibitors are a cornerstone in 
rheumatoid arthritis (RA) treatment. However, suppressing the immune system causes increased infection risk in some 
patients. We performed a systematic review and meta-analysis to identify previously established risk factors that 
predict infection risk in RA patients using biologics and JAK-inhibitors. 

Methods: We searched Pubmed and Cochrane for studies reporting infectious adverse events (IAEs) in RA patients 
using biologics or JAK-inhibitors. Descriptive statistics were used to summarize serious infections in case reports. A 
random-effects meta-regression was used to identify potential predictors for contracting an infection in trials, open label 
studies and registries. 

Results: The final selection yielded 377 case reports (509 cases), and 254 other studies (524 study arms). 66% of 
cases were bacterial infections (of which 48% mycobacterial), 20% fungal, 8% parasitic and 6% viral. Meta-analysis of 
the other studies revealed a pooled proportion of any infection of 30.9%, and 3.2% for serious infection. To account for 
significant heterogeneity (I2>91%), subgroups were identified based on study design, in- and exclusion criteria and 
follow-up duration. No variable was identified as a potential predictor across all groups. 

Conclusions: Due to inconsistent IAE reporting and high between-study heterogeneity, it was challenging to identify 
potential predictors. Significant heterogeneity was mainly found in nonserious infections as opposed to serious 
infections, even though the corresponding incidence ratio was approximately 10:1. Prospective research using a 
standardized reporting system and a particular focus on nonserious infections and patient-experienced burden are 
urgently needed to shed light on this matter. 
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Background and Aims: COPA syndrome is an inherited autoimmune disease caused by mutations in the COPA 
gene. The COPA gene encodes the α subunit of the COP1 protein. The pattern of COPA syndrome is acquired with an 
autosomal dominant inheritance, and patients with interstitial lung disease usually present with pulmonary hemorrhage 
and then develop arthritis. 

Methods: We report the observation of two twin sisters with COPA deficiency. Aged 8 years old and from a first-
degree consanguineous marriage with a similar clinical picture. The onset of symptomatology dates back to the age of 
2 years, by repeated respiratory infections, thoracic and abdominal tuberculosis with hepato-splenomegaly treated with 
antibacillaries. The diagnosis of sarcoidosis was then posed with prolonged fever, hepato-splenomegaly, pulmonary 
involvement, non-necrotizing tuberculoid granulomatous involvement in liver biopsy with an increase in the Angiotensin 
Conversion Enzyme.The standard immune assessment performed (HIV serology, Ig: Ig A, Ig G, Ig M and Ig E, SPL 
and DHR test) was normal. 

Results: Both binoculars were treated with corticosteroids for sarcoidosis and immunoglobulin infusion. The course 
was marked by the onset of cytopenia, repeated infections and the death of one of the twins at 9 years and 11 months 
of age. A genetic study was carried out in a single patient at the age of 10 years and diagnosed with COPA deficiency 
(Genetic result in the process of publication) 

Conclusions: COPA deficiency is a rare autoinflammatory disease. The genetic study is essential to make the 
diagnosis, the normal classic immune assessment does not make it possible to make the diagnosis. 
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Background and Aims: VEXAS syndrome (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) is an adult-
onset inflammatory syndrome caused by a mutation affecting methionine codon 41 of the UBA1 gene which encodes 
ubiquitin activating enzyme (E1). We describe a case of VEXAS syndrome in a patient with a autoinflammatory 
features. 

Methods: Review of clinical history after family authorization. 

Results: A 73-year-old man presented episodes of fever, erythematous subcutaneous nodules (panniculitis-like) in 
lower limbs, ankle arthritis and syncopal episodes. Laboratory tests showed persistent inflammatory anemia and 
severe systemic inflammation (increased CRP-ESR), interpreted as active infection. Antibiotic treatments were not 
effective suggesting autoinflammatory etiology. Several lines of immunomodulation were tried including corticosteroids, 
azathioprine, colchicine without improvement. Diagnostic workup included skin biopsy that revealed neutrophilic 
infiltration and leukocytoclastic vasculitis. Bone marrow aspiration informed abundant cytoplasmatic vacuoles. As 
clinical features and refractoriness to treatment suggested VEXAS syndrome, we performed a UBA1 Sanger 
sequencing which showed a pathogenic variant p.Met41Val in the form of genetic mosaicism. In the subsequent 
evolution he developed a progressive neurological worsening with non-convulsive status epilepticus that required 
intensive care admission. Following the diagnostic of VEXAS syndrome a final therapeutic trial with ruxolitinib was 
attempted with poor response and fatal outcome. A postmortem examination revealed vasculitis affecting esophagus, 
lungs, kidneys, and mild diffuse involvement in several encephalic structures and spinal cord. 

Conclusions: VEXAS syndrome is a recently described entity that should be considered as a differential diagnosis, in 
male with severe late onset autoinflammatory disease and refractoriness to treatment, even though it continues to be 
fatal. 
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Background and Aims: Hyper-IgD and periodic fever syndrome (HIDS) is a rare autosomal recessive inflammatory 
disorder caused by pathogenic variants in the mevalonate kinase (MVK) gene, resulting in depressed enzyme activity. 
Clinical features of HIDS include recurrent fever and inflammation. This is a 26-year-old female patient who presents a 
febrile syndrome since the first year of life lasted from 3 to 4 days with a bimonthly periodicity. She suffered repeatedly 
from acute otitis and bacterial pneumonias during her first year or life. At the age of 7, IgG4 deficiency was detected 
and treated with polyclonal immunoglobulins. At the age of 23 the febrile episodes worsened and she also presented 
diarrhea. 

Methods: Laboratory tests including blood cell count, lymphocyte subpopulations, immunoglobulin levels and 
complement assays were performed. Next-generation sequencing (NGS) study of autoinflammatory diseases and 
familial segregation studies were also performed. 

Results: Laboratory findings showed no relevant alterations except for elevated IgD levels. Acute phase reactants 
between febrile episodes were normal. NGS panel for autoinflammatory diseases detected two heterozygous variants 
in MVK gene: c.1129G>A/p.Val377Ile (Common – pathogenic) and c.1006G>A/p.Gly336Ser (Rare - probably 
pathogenic). The family segregation study confirmed that each parent is a carrier of one of the mutations, confirming 
the patient presents those variants in trans. 

Conclusions: This result could explain the patient's clinical presentation, as these both pathogenic and probably 
pathogenic biallelic variants in the MVK gene are associated with mild forms of HIDS. This case illustrates a long delay 
in diagnosis due to insufficient knowledge of the underlying disease. 
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Background and Aims: We report two cases of a novel infantile-onset immunodysregulation disorder due to IKBKG 
(NEMO) variants that are predicted to disrupt a highly conserved donor splice site and skip exon 5 named as NEMO 
deleted exon 5-autoinflammatory syndrome phenotype (NEMO-NDAS). 

Methods: A retrospective review of the patients’ medical records, radiological and laboratory results was undertaken, 
along with evaluation of the immunological phenotype by functional testing. The molecular basis of disease was 
established by Sanger sequencing of the IKBKG gene. 

Results: Both patients presented with early onset arthritis, recurrent fevers, panniculitis, uveitis and intracranial 
calcification. P1 has features of neurodevelopmental delay, P2 has features of hepatopathy with portal hypertension. 
Both patients have hypogammaglobulinemia and require immunoglobulin replacement therapy. Management of both 
cases remains challenging, P1 requiring a combination of tocilizumab, ruxolitinib and prednisolone to control 
symptoms. P2 remains stable on weekly adalimumab and low dose prednisolone. 

Conclusions: Diagnosis of NEMO-NDAS can be challenging, and can be missed on whole exome sequencing due to 
the presence of IKBKG pseudogenes. Consideration should be given to this diagnosis, particularly with an 
interferonopathy/Blau syndrome phenotype and hypogammaglobulinemia. 

Disclosure: No. 
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Background and Aims: Autoinflammatory syndromes are rare diseases with diverse clinical presentation and 
recurrent systemic inflammation. 

Methods: To present a child with clinical features associated hyperimmunoglobulin D syndrome. 

Results: Clinical symptoms have started just after birth. In the first days of life out patient was examined at 
gastroenterology department due to elevated parameters of inflammation, anemia, direct hyperbilirubinaemia, 
abdominal bloating and hepatosplenomegalia. Detailed hematological, virusological and gastroenterological diagnostic 
testing was performed. Liver biopsy has showed portal and lobular hepatitis with cholestasis without fibrosis. At five 
months she started with recurrent episodes of fever every month for few days with no associated infection, but always 
with digestive symptomatology and elevated inflammatory parameters. Despite antibiotics, episodes of fever continued 
to repeat twice monthly with occurrence of hypersalivation, small ulcers in the mouth, skin rash, cervical 
lymphadenopathy, hepatosplenomegaly, abdominal pain and abdominal bloating with elevated inflammatory markers. 
Clinical spectrum of presenting symptoms with hypertelorisms and frontal bossing were enough to suspect on hyper 
IgD syndrome. Genetic testing revealed presence of two heterozygous mutations in the mevalonate kinase deficiency 
gene confirming hyperimmunoglobulin D syndrome. Nonsteroidal anti-inflammatory drugs and corticosteroids have led 
to partial remission during a fever episodes. As fever episodes continued on every two weeks we are about to start 
with donated fully-humanized protein, highly efficacious in fever episodes resolution by blocking interleukin-1 beta 
cytokine. 

Conclusions: Genetic testing is important to confirm the final diagnosis and start accurate treatment in order to 
prevent potential serious complications of untreated patients. 
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Keyword: Autoinflammatory diseases, Genetic testing, Treatment options



PD202 

NEONATAL ONSET MULTISYSTEM INFLAMMATORY DISEASE (NOMID)- A SERIES of TWO PATIENTS FROM A 
TERTIARY CARE CENTER IN NORTH INDIA. 

POSTER DISPLAY 05: AUTOINFLAMMATORY DISORDERS 

Harikrishnan Gangadharan1, Sandeep Kansurkar2, Amita Aggarwal2 
1GOVERNMENT MEDICAL COLLEGE KOTTAYAM, General Medicine, Kottayam, India, 2SANJAY GANDHI 
POSTGRADUATE INSTITUTE of MEDICAL SCIENCES, Clinical Immunology And Rheumatology, Lucknow, India 

Background and Aims: Neonatal onset multisystem inflammatory disease (NOMID) is the most severe form of 
NLRP3 associated autoinflammatory disease characterized by recurrent fever, urticarial rash, arthropathy and 
neurological symptoms. We report 2 cases of NOMID which were diagnosed elsewhere as juvenile idiopathic arthritis 
and referred to our centre. 

Methods: This is a hospital records based study of two patients with NOMID who attended the department of Clinical 
Immunology at a tertiary care centre in North India during the one- year period from April 2018 to April 2019. 

Results: 

 CASE 1 

Age (years) 5 

Gender M 

Clinical features 
urticarial lesions since birth, episodic fever and bilateral knee joint painful swelling 
from 18 months of age 

Examination findings 
stunting, frontal bossing, generalized urticarial lesions, lymphadenopathy, 
hepatosplenomegaly and bilateral swollen and tender knee joints 

Investigation neutrophilic leukocytosis, raised ESR and CRP 

X ray Knee grossly enlarged epiphysis and patella 

Gene sequencing could not be done 

Treatment colchicine 

Outcome Lost to follow up 

 

Conclusions: Though rare, NOMID should be thought of in any child with neonatal onset urticaria, deforming 
arthropathy and typical radiological changes. Gene sequencing is not mandatory to make a diagnosis. 

Disclosure: No. 
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Background and Aims: Genetic study is fundamental for diagnosis of Autoinflammatory syndromes which allows an 
early age diagnosis and treatment, avoiding associated complications. 

Methods: Case report 

Results: 28-year-old man from Venezuela with no family history of interest. Since on month of life begins episodes of 
recurrent fever accompanied by abdominal pain, nausea, adenopathies at the cervical level and monoarthritis. The 
duration of these episodes were 1 week and occurred monthly, which severely limited his school development. At 13 
years old, he had admission to the ICU due to pneumonitis with mechanical ventilation without evidence of pathogens, 
with a favorable response to the intravenous corticosteroid. Since then has been in chronic treatment with prednisone 
10mg/daily and colchicine. 14 years old, first episode of pericarditis with pericardial effusion. Up to now the patient has 
suffered 7 episodes of pericarditis. In 2019, he moved to Spain where he received the administration of anti-
COVIDmRNA vaccine in Summer 2021 after with he presented an episode of fever and generalized arthrolamyalgia. 
March 2022 after the 3rd dose CovidmRNA vaccine he presents fever and chest pain diagnosis of pericarditis and 
referral to the Immunology Unit where we observed elevation of c-reactive-protein and IgD. Genomic DNA was isolated 
and Next Generation Sequencing was performed using a screening panel of 200 genes in relation with the 
Immunedeficiencies showed two heterozygous patogenic variants in MVK gen supporting the diagnosis of HIDS. 

Conclusions: Currently, there are still countries where the genetic study of patients with suspected Autoinflammatory 
syndromes can`t be performed, which implies delay in diagnosis and treatment deteriorating the patient's quality of life. 
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Background and Aims: Patients with hereditary alpha tryptasemia have varied presentations. We present siblings 
with HATS with different disease manifestations. We aim to increase awareness in order to aid in earlier diagnosis of 
patients with mast cell disease. 

Methods: Evaluation of total and fractionated tryptase is needed. 

Results: A 10 year old male with history of food allergy, eczema, Food Protein-Induced Enterocolitis Syndrome, and 
failure to thrive. He had reactions of varying severity to multiple foods, including urticaria or prolonged vomiting, 
diarrhea, and abdominal pain. Specific IgE and skin prick testing were positive to several foods. He developed an oral 
aversion and extremely restricted diet. Symptoms of abdominal pain, hematochezia, rashes, arthralgias, headaches, 
fatigue, dyspnea, and palpitations increased. Laboratory markers demonstrated elevated inflammatory markers, 
anemia, iron deficiency, vitamin B12 deficiency, and vitamin C deficiency (scurvy). Gastroenterology workup did not 
identify pathology. He has had recurrent pseudotumor cerebri and recent diagnosis of seizures. Fractionated Tryptase 
revealed normal mature (beta) tryptase with elevated total tryptase with negative genetics for c-KIT mutation. His 13 
year old sister has a history of oral allergy to apples and bananas, asthma and occasional abdominal pain. Total 
Tryptase was elevated with diagnosis of HATS. 

Conclusions: Hereditary alpha tryptasemia syndrome is defined by elevated blood tryptase levels and involves 
multiple organ systems, including skin, gastrointestinal, connective tissue, cardiac, and neuropsychiatric. Increased 
levels of tryptase are caused by extra copies of the alpha tryptase gene (TPSAB1). Treatment is usually directed at 
symptom control. A need exists for early identification of patients with mast cell disorders. 

Disclosure: I am a consultant and advisory board attendee for Takeda, CSL, Enzyvant, kaleo and Renegeron/Sanofi. 
None of the conflicts relate to this abstract. 
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Background and Aims: PAP and recurrent MAS have been reported in rare patients (pts) with systemic juvenile 
idiopathic arthritis (SJIA) like disease. The pathomechanisms of lung disease remain elusive. We aimed to characterize 
genetic and immunological biomarkers of IL-18PAP-MAS pts. 

Methods: Eight pts with IL-18PAP-MAS were enrolled. Serum, whole blood RNA, bronchoalveolar lavage (BAL) 
samples and lung biopsies from IL-18PAP-MAS pts were compared to samples from pts with autoinflammatory 
diseases and healthy controls. Cytokines were measured by Luminex assay in serum and 
BAL, CXCL9 and CXCL10 transcript levels were measure by Nanostring. Lung biopsies scored for inflammatory and 
damage features. 

Results: IL-18PAP-MAS pts had elevation of serum IL-18 levels similar to patients with NLRC4-
MAS. CXCL9 and CXCL9/CXCL10 ratio were higher in IL-18PAP-MAS compared to controls. BAL fluid from IL-18PAP-
MAS pts had high expression of IL-18 and free IL-18 solely detected in IL18 PAP-MAS in contrast to controls. 
Histologic features showed innate immune cells including high expression of neutrophils and alveolar macrophages 
with B cell infiltrates compared to controls. Cholesterol clefts and mucous plugging were cardinal features in IL18 PAP-
MAS. Distinctive radiological features suggestive of active inflammation included consolidation, intralobular septal 
thickening, and pulmonary nodules, with higher inflammatory vs damage score in contrast to controls. 

Conclusions: IL-18PAP-MAS is a recently characterized, not yet genetically defined syndrome. Histological pulmonary 
features of IL18 PAP-MAS differ from lung manifestations of control. BAL fluid shows high expression of total and free 
IL-18 in IL-18 PAP MAS pts versus controls; suggesting a role of free IL-18 in the distinct pathogenesis of PAP in IL-
18PAP-MAS. 

Disclosure: No. 
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Background and Aims: Autoinflammatory periodic fever, Immunodeficiency, and thrombocytopenia (PFIT) is an 
autosomal recessive disease caused by a loss of function mutation in WDR1 gene. This resulted in pyrin activation and 
release of IL-18. We describe here the genotypic and phenotypic characteristics of a patient combining immune 
dysregulation and autoinflammatory features. 

Methods: We retrospectively reviewed clinical data of a 10-year-old boy presenting with recurrent fever, skin rash, 
respiratory and gastrointestinal manifestations. Genomic analysis through whole exome sequencing (WES) was 
conducted. 

Results: The patient initially presented in the neonatal period with dysmorphic features (frontal bossing, 
dolichocephaly, and depressed nasal bridge) and recurrent respiratory distress. Subsequently, he had recurrent fever 
and skin abscess. He required multiple ICU admissions with respiratory failure and one occasion with bowel 
obstruction. Laboratory evaluation revealed pancytopenia, elevated inflammatory markers, and 
hypogammaglobinemia. IL-1 inhibitor (Anakinra) was initiated with partial improvement. We elected to initiate long-
acting IL-1 inhibitor (Canakinumab), this resulted in dramatic improvement in clinical parameters, attacks frequency 
and discontinuation of steroid use. Genetic material was submitted for WES, which identified a homozygous missense 
variant (p.H437D) in the WD Repeat Domain 1 (WDR1) gene. PBMC immunophenotyping revealed severely 
depressed T cell (< 10%) and NK cell (< 1%) populations, while CD19+ memory cells were strongly downregulated. 

Conclusions: We describe a likely pathogenic candidate variant in WDR1 known to activate and release IL-18. 
Although many aspects of our patient’s phenotype correspond to PFITS syndrome, other described phenotypes are 
novel. The patient’s dramatic response to Canakinumab illustrates that a non-IL-18 therapy can be effective in this 
regard. 
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Background and Aims: Melkersson-Rosenthal Syndrome (MRS) is a rare disease .Many factors such as infections, 
genetic predisposition, immunodeficiency are blamed in the etiopathogenesis. MRS is characterized by recurrent, long-
lasting swelling of the face (edema), particularly of one or both lips (granulomatous cheilitis), facial muscle palsy and 
deep grooves on the tongue 'lingua plicata' (fissured tongue). In this article, we present a case of MRS with a very 
unusual clinical presentation. 

 

Methods: . A 23-year-old female patient stated that she had unilateral (left) facial paralysis 8 times in the last 8 years. 
She also stated that 2 of these facial paralysis occurred after doxycycline treatment , and 1 of them after isotretinoin 
treatment and 1 time after local anesthesia was given . Ultimately she was referred to an allergy and immunology clinic 
in terms of drug allergy. In the photographs, it was seen unilateral facial paralysis and angioedema of the lip and deep 
fissure grooves were observed on the tongue. (Figure.1) MRS was considered. Food and inhalant panel skin test were 
negative. β2-microglobulin, thyroid stimulating hormone and complement (C3, C4, C1q) Iga,ıgm,Igg levels were normal 



limits.The patient did not accept lip biopsy. Tests are planned for the determination of safe alternative antibiotics and 
local anesthesia. . 

Results: Labial biopsy and histopathological findings of Langhans cell noncaseating granulomatous inflammation can 
be seen in MRS. Its absence should not exclude the clinical diagnosis. 

Conclusions: .Treatment of this syndrome remains empirical corticosteroids.It has recently reported successful results 
with antitumor necrosis factor alpha (anti-TNFα) agents such as adalimumab and infliximab. 

Disclosure: No. 
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Background and Aims: Cystic fibrosis (CF) is one of the most common autosomal recessive disorders. Lung 
pathology of CF is similar to the state seen in some cases primary immunodeficiency (PID), the heterogeneity of which 
can make precise diagnosis difficult. The potential for heterozygous hypomorphic variants in CFTR impacting the 
severity of structural lung disease for PID patients has been suggested by never systemically tested. 

Methods: We performed within-cohort and population level statistical genomic analysis for all patients with PID from a 
large European cohort using genome sequence data. As part of the NIHR BioResource – Rare Disease study, 1046 
PID patients and relatives had their genomes sequenced. PID cohorts were assessed for the regions of GRCh37 
CFTR; 7:117118017-117310718, as well as related genes SCNN1A; 12:6454009-6488523, SCNN1B; 16:23311591-
23394620, and SCNN1G; 16:23192040-23230200, which encode subunits of an epithelial sodium channel complex 
(ENaC). Damging variants in ENaC can cause CF-like phenotype. 

Results: p.Phe508del carriage was specifically enriched in PID patients who had structural lung disease and carriage 
of several pathogenic variants was enriched compared to the general population. This was not the case for ENaC 
coding variants. 5 patients were found to have compund heterozygous variants in CFTR, but further analysis showed 
that these variant pairs were not assoiated with typical cystic fibrosis phenotype. 

Conclusions: The use of genome sequencing can identify cases of CFTR dysfunction in PID driving an increased 
susceptibility to structural lung damage. Large national genomics services provide an opportunity for precision 
medicine by interpreting subtle features of genomic diversity when treating traditional Mendelian disorders. 
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Background and Aims: Common variable immunodeficiency (CVID) is highly variable in terms of clinical presentation, 
age and severity. Although the polygenic and epigenetic contribution is evident, monogenic causes can explain 15-
30% of cases. The aim of this study is to clinically, immunologically, genetically and molecularly characterize CVID 
patients to offer personalized treatment and preconception counselling. 

Methods: Patients who meet the ICON2015 criteria were studied with a custom genetic panel including 323 IEI genes. 
Previously unreported mutations were functionally validated. All the variables collected were statistically studied to 
create a predictive model for CVID monogenic forms. 

Results: From a cohort of 148 CVID patients (gender ratio (M:F) is 1.16:1, mean age of 43 (18 SD)), 136 were 
genetically studied. Thirty-six pathogenic mutations were identified (26%): 61% were considered causative (BTK, 
CTLA4, DKC1, IKBKG, IKZF1, LRBA, NFKB1, PIK3R1, RNU4ATAC and TNFRSF13B [homozygous and compound 
heterozygote] genes) and 39% risk factors (heterozygous TNFRSF13B variants). Segregation studies allowed us to 
identify 11 affected individuals and 14 carriers. Functional studies were performed for some specific variants to confirm 
its pathogenicity. Seven (5%) patients in the cohort could benefit from a targeted treatment after genetic diagnosis. 
Younger age, early age of symptom onset, an “infection plus” phenotype and high transitional B lymphocytes were 
significantly associated with a positive genetic result (AUC = 0.87). 

Conclusions: A causative monogenic defect was identified in 16% of the CVID cohort. NGS seems mandatory in 
young CVID patients, those with early onset of symptoms, a clinical phenotype with infections plus non-infectious 
features and elevated transitional B cells. 

Disclosure: This project was made possible thanks to funding from GRIFOLS, through an investigator led study 
agreement, in February 2018. 
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Background and Aims: Heterozygous deletions in TNFAIP3 cause childhood-onset inflammatory disease, which was 
thought to be completely penetrant before adulthood. The p.I207L polymorphism is globally rare, but has been 
adaptively introgressed from ancestral Denisovan Hominins to high prevalence in Oceanian populations. 

Methods: Patients with TNFAIP3 deletions were identified from a cohort with paediatric autoimmune disease. IkB-
dependent phosphorylation and activation of A20 was assessed in patient cells and cell lines containing p.I207L and 
other polymorphic TNFAIP3 variants. CRISPR/Cas9 gene-edited mice possessed either a TNFAIP3 deletion, the I207L 
variant, or both, and were exposed to pro-inflammatory conditions. 

Results: Two unrelated patients with heterozygous deletions of TNFAIP3 manifested complex inflammatory disease. 
Both inherited the deletion from a healthy parent and expressed the hypomorphic p.I207L allele in trans, inherited from 
another healthy parent of Oceanian origin. Patient cells demonstrated increased degradation of IkB associated with the 
compound heterozygote state compared to the deletion alone or p.I207L carrier. Compound heterozygous mice were 
also more prone to gut and eye inflammation than heterozygous deletion or I207L carriers, in particular when removed 
from SPF conditions. Polymorphic variants in TNFAIP3 altered A20 phosphorylation and inflammatory response, 
altering clearance of viruses. 

Conclusions: Haploinsufficiency of TNFAIP3 may not always manifest as inflammatory disease, which may require 
cofactors such as an in trans hypomorphic allele resulting in compound heterozygous inheritance, or a conducive 
microbial environment. Denisovan I207L appears to have facilitated adaptation to the evolutionary environment of 
Oceania, but may potentiate the risk of inflammatory disease. This unique genetic variant therefore has Mendelian, 
population, and species level relevance. 
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Background and Aims: EBV causes considerable morbidity and mortality because of the lymphoproliferative 
disorders, hemophagocytic lymphohistiocytosis (HLH), malignancy, and chronic active EBV infection in patients with 
immunodeficiencies This report presents the clinical course and outcome of a cohort of 50 patients with EBV-related 
disease with the aim of detecting the presence of any remarkable clinical findings to guide the genetic diagnosis of an 
underlying inborn errors of immunity (IEI). 

Methods: This research was conducted in a tertiary reference center for IEI in Turkey and we retrospectively evaluated 
50 patients who suffered from various clinical manifestations of EBV and were evaluated with NGS-PID panel analysis 
or WES. 

Results: Patients had a median age of 14.6 (IQR: 8.9-20.7) years. The male/female ratio was 46/54. 68% of the 
patients were less than 18 years old.The most common EBV-related clinical manifestations were malignancy (48%) 
and lymphoproliferation (42%), HLH (16%), infectious mononucleosis (12%). 12% of the patients were asymptomatic. 
The characteristics of the patients are shown in Table 1. Six patients had persistant EBV viremia despite treatment. 
Genetic diagnosis was present in 27 (54 %) patients, most commonly STK4 (4), CD27 (3), PIK3CD (3). The distribution 
of genetic defects detected are shown in Figure 1.  

 

 



 

Conclusions: Clinicians should investigate monogenic IEI in patients with various clinical presentations including 
malignancy,lymphoproliferation or HLH with EBV. Early genetic diagnosis seems to have utmost importance since 
there are options of targeted therapy and HSCT related with the specific genetic defect. 
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Background and Aims: More than 450 genes’ defects are responsible for IEI. Their distribution in particular cohorts 
depends on national characteristics and other factors. 

Methods: We report results of genetic analysis in 1871 Russian children with IEI. Test methods included Sanger 
sequencing, NGS custom panel, WES, WGS. Large deletions/chromosomal anomalies were identified by MLPA, CMA 
and FISH. 

Results: Genetic defects confirmatory of an IEI were found in 1180/1871 (63%) of patients, including defects in 116 
single genes (88% of patients), and aberrations in 6 chromosomes (12%). Three patients had pathogenic variants in 
more than one IEI gene. of the 864 original variants 330 (38%) were newly described, and 5% of all variants were large 
deletions. Rare genetic defects (10 or less patients per gene) were described in 20% of the patients. In 1025 patients 
with germline mutations, 28% of the patients had AD inherited defects, 35% – X-linked, and 37% - AR. Four females 
with non-random X-inactivation had symptoms of X-linked diseases (BTK, WAS, CYBB, IKBKG gene defects). Though 
Russia has a relatively low rate of consanguineous marriages, about 50% of AR gene defects were in homozygous 
state, yet, 34% of them were patients with “Slavic” mutation of the NBN gene, or with hot-spot mutations in other 
genes. 5% of the families (60) underwent prenatal genetic testing. 

Conclusions: Diversity of IEI genetic forms and high frequency of the newly described variants reflects genetic 
heterogeneity of Russian IEI group. The majority of defects were represented by SNV, yet presence of large deletions 
requires additional genetic testing methods. 
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Background and Aims: The Wiskott-Aldrich Syndrome protein (WASp) encoded by WAS is a fundamental regulator 
of actin polymerization in hematopoietic cells. Mutations in WAS cause Wiskott-Aldrich syndrome (loss-of-function) 
whereas its gain-of-function causes X-linked Neutropenia (XLN), caused by mutations in the GTPase binding domain. 
We report a patient with a novel mutation in the verprolin cofilin acidic (VCA) domain of WAS linked to severe 
neutropenia, eczema and lymphocyte alterations causing an intermediate phenotype between WAS and XLN. 

Methods: Next generation sequencing; flow cytometry analysis and cell culture. 

Results: We describe a 1-year old patient that presented a chronic severe neutropenia, moderate eczema, repeated 
bacterial and viral infections and elevated levels of IgE and IgA. Bone marrow examination showed normal tri-lineage 
hematopoiesis and anti-neutrophil antibodies were negative. The variant c.1291C>T (p.Arg431Trp) located in the WAS 
VCA domain and predicted to be deleterious. Functional analysis of patient’s CD4 lymphocytes showed increased rate 
of phosphorylation of WASp initially but overall reduced final phosphorylation compared to control cells. Survival of 
CD8 T lymphocytes and naïve B lymphocytes was impaired; however, a persistently elevated IgA was documented. 
Globally, lymphocyte proliferation against antigens (but not mitogens) was decreased. The patient showed an excellent 
response to G-CSF treatment that lasted 48 hours. 

Conclusions: We present a patient with neutropenia linked to WAS that affects a domain not yet described for XLN 
and that presents with clinical features resulting in an intermediate phenotype between WAS and XLN. This underlines 
the importance of functional testing to define the vast spectrum of WAS related disorders. 
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Background and Aims: Patients with STAT3-deficient autosomal-dominant Hyper-IgE syndrome (HIES) show 
increased susceptibility to S. aureus infections which frequently lead to defective tissue healing. Macrophage activation 
and the associated inflammatory response is relevant for both the initial pathogen defense but also for subsequent 
tissue healing. Within this work we aimed to elucidate how deficient STAT3 signaling in murine myeloid cells affects 
pathogen clearance and inflammatory response during S. aureus infection. 

Methods: Bone marrow derived macrophages (BMDM) from STAT3LysMCre+ (KO) and Cre- (WT) mice were 
stimulated with S. aureus in vitro. Activation pattern was compared to vehicle, IL-4 and LPS by several methods 
(Cytokines, NO, Surface markers, RNA expression). In vivo staphylococcal killing and inflammatory scores were 
assessed within a murine pulmonary infection model. 

Results: STAT3-deficient BMDM showed enhanced and prolonged cytokine response and upregulation of co-
stimulatory molecules. Although bacterial clearance was unaffected by the lack of myeloid STAT3 an enhanced 
inflammatory phenotype was observed in our infection model. 

Conclusions: Myeloid STAT3 deficiency leads to a hyper-inflammatory response in BMDM upon stimulation with S. 
aureus without any additional beneficial effect on pathogen clearance. Our observation might be one potential 
explanation for the defective lung tissue healing which is frequently observed in HIES patients with pulmonary 
staphylococcal infection. 
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Background and Aims: Hemophagocytic lymphohistiocytosis (HLH) is a severe and life-threatening syndrome 
characterized by a strong hyperactivation of the immune system. Familial HLH (FHL) is caused by biallelic variants in 
the genes PRF1, UNC13D, STX11 and STXBP2. Non-familial HLH (nFHL) may be caused by other genetic entities or 
may be sporadic or secondary to other conditions. 

Methods: To elucidate other genetic mechanisms driving nFHL we studied a cohort of 31 nFHL patients (25 European, 
5 North-African and 2 Asian). All cases had an immunological diagnosis of HLH but remained unsolved at a genetic 
level after excluding pathogenic variants in FHL genes. 

Results: Using WES data, we first evaluated the possibility of the disease being originated by a monogenic defect. We 
found the genetic diagnosis for three of the patients i) one patient who carried a compound heterozygous variant at 
HAVCR2, ii) one with a homozygous nonsense variant at TNFRSF9, and iii) one with a homozygous deletion at MADD. 
Next, we looked for pathogenic variants over-represented in our cohort in comparison to healthy populations. We also 
identified monoallelic variants that could be acting as risk factors, and explored the digenic model in genes of the 
cytotoxic pathway. 

Conclusions: Altogether, we showed that WES is a valuable diagnostic tool in nFHL patients, provided new insights 
into the physiopathology of the disease, and highlighted the importance of a genetic diagnosis on the clinical 
management and genetic counseling of the patients and their families. 
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Background and Aims: IKBKB encodes for the IKK2 protein which can activate NF-kB signaling. We identified six 
family members with a heterozygous variant of unknown significance (VUS) (c.194T>C) in the IKBKB gene. They all 
had a combined immunodeficiency, but the clinical phenotype was highly variable. The proband (48y) developed lethal 
CMV disease and her daughter (26y) suffered from colitis and warts. The brother (55y) of the proband and his son 
(15y) had recurrent upper respiratory tract infections. Two other family members (18y, 21y) had no clinical features. 
The proband and her daughter, who were clinically most severely affected, harbored an additional heterozygous VUS 
in the SP110 gene (c.1447G>A). SP110 protein has been described to modulate NF-kB signaling. Therefore we 
hypothesized that SP110 may function as a modifier gene of NF-kB activity. 

Methods: Western blot analysis, phophoflow, and stimulation assays on fibroblasts and EBV immortalized 
lymphoblastoid cell lines (LCLs) were conducted to explore NF-kB activity. Luciferase assays were performed to 
measure IKBKB and SP110 function. 

Results: Fibroblasts and LCLs from the family members with the IKBKB variant had constitutive phosphorylation of 
P65, increased degradation of IkBa, and increased secretion of IL-6 and IL-8 after stimulation. Luciferase assays 
showed that the SP110 variant enhanced the effect of IKBKB variant on the expression of the TNF promotor, 
suggesting that SP110 indeed might function as a modifier gene. 

Conclusions: The c.194T>C variant in IKBKB results in increased NF-kB activity, suggesting a gain-of-function of the 
IKK2 protein. The SP110 variant likely functions as a modifier gene, increasing the clinical heterogeneity. 
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Background and Aims: Inborn errors of immunity affecting the T-cell receptor signaling pathway cause combined 
immunodeficiency (CID) with varying degrees of severity. A homozygous LCP2 variant was recently reported in a 
young boy with severe (S)CID due to T- and B-cell defects, accompanied by impaired neutrophil and platelet function. 
Our aim is to identify and functionally validate the genetic cause of disease in a young man who presented since early 
childhood with antibody deficiency, autoimmunity and inflammatory bowel disease. 

Methods: Genetic analysis by whole-exome sequencing of genomic DNA was performed. Patient whole blood was 
examined to determine impacts on neutrophils, platelets, T- and B-cells, and SH2 domain-containing leukocyte protein 
76kD (SLP76) expression levels. Tonic and ligand-induced PI3K signaling was examined by flowcytometric detection 
of phosphorylated S6 in B- and T-cells. 

Results: Biallelic missense variants were identified in LCP2, affecting the proline rich repeat domain of SLP76 
(p.P190R and p.R204W). Both variants are highly conserved in vertebrates. The patient’s B- and T-cell numbers were 
within the normal range, as were neutrophil and platelet function. However, numbers of unswitched and class-switched 
memory B-cells, and serum IgA were dramatically decreased. Intracellular SLP76 protein levels were reduced in 
patient CD4+ T-, CD8+ T-, B-, and NK cells. Tonic and ligand-induced levels of phosphorylated S6 were decreased in 
patient CD4+ T-, CD8+ T- and B-cells. 

Conclusions: Biallelic mutations in LCP2 impair T-cell and B-cell receptor signaling and can cause CID with early 
onset immune dysregulation, even in the absence of neutrophil and platelet defects. 
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Background and Aims: Gain-of-function (GOF) variants in STAT1 gene lead to monogenic susceptibility to Chronic 
Mucocutaneous Candidiasis (CMC), characterized by impaired immunity against Candida species. Functional assays 
are required to functionally validate variants of unknown significance (VUS) and their contribution to disease 
development. Here, we identified and performed functional validation for five novel variants of unknown significance in 
the STAT-1 gene. 

Methods: IFN-α-induced phosphorylation of STAT-1, total STAT-1 expression, CXCL-10 upregulation and TH17 cells 
were evaluated by flow cytometry in T-cells or monocytes from six patients carrying five different variants of unknown 
significance in the STAT-1 gene. Data was normalized to a healthy control assessed in parallel and compared to 
patients carrying previously described mutations causing CMC and a CVID disease control group. 

Results: We analysed 5 VUS, 4 known STAT1 GOF and 2 STAT1 loss-of-function (LOF) mutations. Compared to 
healthy controls and CVID patients, levels of STAT1 phosphorylation were significantly increased in T-lymphocytes 
from patients with VUS that we re-designated novel STAT1-GOF mutations. LOF mutations resulted in reduced STAT1 
phosphorylation. All patients with STAT1-GOF had low TH17+ cells and fungal infections while patients with STAT-1 
LOF mutations had no fungal infections and a similar frequency of TH17+ cells as healthy controls. Levels of induction 
of CXCL10 expression was variable between all variants, whether they were STAT1-VUS, STAT1-LOF or STAT1-
GOF. 

Conclusions: A combined analysis of IFNα-induced STAT1 phosphorylation and quantification of TH17 cells represent 
a useful approach to functionally define STAT1 VUS as GOF. 
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Background and Aims: Hypomorphic mutations in IKBKG (NEMO) impair NF-κB activation and are typically 
associated with anhidrotic ectodermal dysplasia with immunodeficiency (EDA-ID), but also with immunodeficiency 
without EDA. The p.Glu57Lys (E57K) mutation has been described in only two patients with normal IκBα degradation 
and low IL-6 production. We describe the clinical manifestations and pathogenicity of this mutation in 4 patients. 

Methods: The NF-κB pathway was evaluated with the expression of p105 (non-phosphorylated and phosphorylated), 
p50 and IκBα by western blotting after stimulation for 0, 15, 30 and 60 minutes with PMA and ionomycin. Production of 
IFNγ, IL-1β, IL-10, IL-6 and TNFα was analysed in supernatants of cultured PBMCs after 72 hours of in vitro 
stimulation. 

Results: None of the 4 patients studied presented EDA. P1 started the clinical course with severe neutropenia and 
parotitis due to Staphylococcus aureus, P2 was diagnosed with Crohn's disease, P3 presented CVID with chronic 
diarrhoea and P4 is totally asymptomatic and is P1’s grandfather. All of them showed a normal expression of p105, P-
p105, p50, and a normal degradation of IκBα. P1 showed a generalized impairment in the production of the cytokines. 
P2 and P4 showed a slight decrease in IL-10 and IL-6 production and P3 showed normal values. 

Conclusions: Alterations in the IKBKG gene should not be discarded even in absence of EDA. The E57K variant does 
not affect the NF-κB pathway in general, but it does affect the production of cytokines. We consider this variant as 
hypomorphic with incomplete penetrance and variable expressivity. 
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Background and Aims: Background: High susceptibility to develop severe forms of Epstein Barr Virus (EBV) infection 
in early age is a significant hallmark of an underlying primary immunodeficiency (PID). SLP76 protein, a TCR signaling 
molecule, was recently linked by us to human disease of the immune system. Encountering EBV by patients with of 
SLP76 deficiency was hypothesized also to lead to a severe EBV infection phenotype, similar to other copartners in the 
TCR signaling. 

Methods: Immunologic and genetic evaluations were performed on a 3-year old child with severe EBV infection who 
succumbed to EBV related lymphoma. 

Results: The patient born to first cousin had recurrent infections, failure to thrive and severe EBV related infection and 
proliferation. A diagnosis of diffuse large B-cell lymphoma was made. Immunological work up was suggestive of T cell 
immunodeficiency. Whole exome sequencing revealed homozygous c.991del.C; p.Q331fs*6 mutation in the SLP76 
gene. In order to examine the effect of the specific mutation on T cell signaling, SLP76-deficient cells were transduced 
with wild-type (WT) or the specific mutant SLP76, or with mock vector. Downstream events including ERK 
phosphorylation, CD69 expression and Ca2+ mobilization were significantly reduced in cells harboring the reported 
mutation, linking the specific mutation to the expected immunological outcome. 

Conclusions: Conclusion: SLP76 deficiency should be added to the growing list of monogenetic diseases that 
predisposed affected individuals to acquire severe and uncontrolled EBV infections and to develop significant 
complications. This case further links mutations in the SLP76 gene to significant human immunodeficiency and extends 
its clinical phenotype. 
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Background and Aims: Genomics England (Gel) 100,000 Genomes Project sequenced whole genomes of 70 
thousand individuals from UK families with rare diseases. We have reviewed clinical information and genetic variants 
from a heterogeneous set of 913 families with an inborn error of immunity (IEI) to identify pathogenic mutations. 

Methods: Within the Gel research environment, we developed an analysis pipeline to integrate per family phenotype 
data and genetic variants to perform a detailed interrogation of rare variants predicted to alter protein sequence in a 
virtual panel of 509 genes where mutations are known to cause an IEI. We used a case/control method to identify 
novel genetic causes of immune disorders where damaging variants cluster in specific genes in patients at a higher 
frequency compared to individuals without an IEI. 

Results: Genomic Medicine Centre Exit Questionnaires reported 42 families with a confirmed or likely genetic 
diagnosis and 68 families with a variant of unknown significance (VUS), requiring functional testing to establish 
pathogenicity. Our detailed gene centric and, to a lesser extent, case/control analyses revealed an additional 11 
families with a likely genetic diagnosis and 66 families with a VUS in a gene compatible with the patient’s phenotype, 
but where the variant had not previously been reported. of genes outside the virtual IEI panel, identified as bearing an 
excess variant burden through the case/control analysis, 2 have since been confirmed and reported as novel disease 
genes. 

Conclusions: Detailed study of genomes from patients with IEI will ultimately help to improve clinical interpretation 
pipelines, providing faster and precise diagnoses. 
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Background and Aims: Varicella Zoster Virus (VZV) is a common pathogen; its invasion into the central nervous 
system (CNS) however constitutes a rare, yet severe complication of VZV infection. We hypothesize, that the 
susceptibility to viral CNS infections is, at least partly, explained by host genetics. Autophagy is a highly conserved, 
cellular degradation pathway which has previously been described to play a role in viral infections (1). We aim to 
identify novel single gene mutations predisposing to severe disease with VZV in the autophagy pathway, followed by 
functional characterization of the affected gene products in patient cells and neuronal cell lines. References (1) Heinz, 
J., P.G.E. Kennedy, and T. H. Mogensen. "The Role of Autophagy in Varicella Zoster Virus Infection." Viruses 13.6 
(2021): 1053. 

Methods: DNA of patients with VZV CNS infection was subjected to Whole Exome Sequencing (WES). Variants were 
filtered in VarSeq according to frequency, technical quality, biological relevance and deleteriousness as estimated by 
different bioinformatical tools. 

Results: To date we have identified 17 potentially disease causing variants in genes involved in the autophagy 
pathway in patients suffering from severe VZV CNS infection. 

Conclusions: We observed an accumulation of genetic defects in genes involved in the autophagy pathway in a 
cohort of patients suffering from VZV CNS infection. These gene candidates are currently being validated. This serves 
as an indicator for the importance of functional autophagy induction as a defence mechanism against VZV CNS 
infection. 
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Background and Aims: Loeys-Dietz syndrome 3 (LDS3) is a congenital, multisystemic connective tissue disorder. 
Thoracic aortic aneurysms and dissections reflect life-threatening features. In association skeletal abnormalities and 
large joint cartilage degeneration characterise the clinical phenotype. LDS3 is caused by mutations in SMAD3, 
encoding a transcription factor of the TGF-β pathway, pivotal for immune regulation. Immune-dysregulation in patients 
with LDS3 is largely underreported. 

Methods: Clinical characterisation of a patient presenting with features of LDS3. Immunephenotyping was performed 
in the context of an opportunistic atypical mycobacterial infection. Whole exome sequencing and locus specific Sanger 
sequencing detected a novel mutation in SMAD3. SMAD3 related gene expression in TGF-β stimulated immune cells 
was analyzed by real-time PCR. 

Results: We detected a novel frameshift mutation in SMAD3 (c.1074delG; p.Q358QfsX8) in a patient consistent with 
LDS3. Failure of dental exfoliation - a frequent characteristic of autosomal dominant Hyper IgE syndrome - and 
opportunistic infection prompted us to perform extensive immunephenotyping: The patient had mild 
hypogammaglobulinemia including low serum IgE, low terminally differentiated memory T cells and CD21low B cells 
were almost undetectable. SMAD3 related gene expression in TGF-β stimulated peripheral blood derived mononuclear 
cells is currently being performed. 

Conclusions: We present a rare case of LDS3 due to a novel frameshift mutation in SMAD3 extending the spectrum 
of mutations of LDS3 with opportunistic infections. To our knowledge we describe the first extensive 
immunephenotypic evaluation in a patient with LDS3. LSD3 has to be considered in the differential diagnosis in 
patients with opportunistic infections. 
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Background and Aims: Truncating homozygous CCDC88A variants cause progressive encephalopathy with edema, 
hypsarrhythmia, and optic atrophy (PEHO)-like syndrome. CCDC88A encodes girdin which is essential for various cell 
functions, such as actin remodeling, cell proliferation, migration, and autophagy. We aimed to determine the genetic 
etiology of brain malformations, microcephaly, epilepsy, and cognitive impairment in two siblings, and further, 
characterize the disease mechanisms associated with the gene defect. 

Methods: Genome sequencing, copy number variant analysis, segregation study, RT-PCR, western blotting, 
proliferation assay, wound-healing assay, high-content image-based cell phenotyping (immunofluorescence staining), 
and flow-based immune cell phenotyping. 

Results: Both siblings were compound heterozygous for CCDC88A variants: a missense variant 
(NM_018084:c.929A>C,p.Asp310Ala) and a deletion (exons 14–16). Full-length girdin containing the missense variant 
was not degraded more than control wild-type protein, whereas only a small amount of truncated protein was 
expressed from the deletion allele. Proliferation and wound-healing assays revealed that patient fibroblasts preferred 
proliferation over migration when compared to the age-matched healthy fibroblasts. Image-based cell phenotyping 
showed that the patient fibroblasts were smaller in size, and cell organelles involved in autophagy-lysosomal pathways 
were accumulated in the perinuclear region of a cell compared to controls. Immune cell phenotyping revealed a 
reduced number of monocytoid and plasmacytoid dendritic cells in both patients. 

Conclusions: We describe here the first CCDC88A missense variant and intragenic deletion underlying cortical 
malformations and characterize defects in the immunity of these patients. We show that girdin dysfunction in patient 
fibroblasts causes alterations in morphology and in the migration-proliferation dichotomy. 

Disclosure: No. 

Keywords: CCDC88A, Migration, girdin, brain malformation, dendritic cell, proliferation



PD225 

NEWS FROM THE CVID-SPECTRUM: NOVEL MUTATION AND EXPANDING PHENOTYPE IN IRF2BP2 
DEFICIENCY 

POSTER DISPLAY 06: GENETICS IN IEI 

Julia Körholz1, Anastasia Gabrielyan1, Henrike Sczakiel2, Livia Schulze3, Manuela Rejzek3, Martin Laass4, Nicolai 
Leuchten5, Oliver Tiebel6, Dianiela Aust7, Nadja Röber3, Karsten Conrad3, Eva Jacobsen8, Nadja Ehmke9, Joachim 
Roesler1, Axel Roers10, Timm Amendt11, Catharina Schuetz1 
1University Hospital Carl Gustav Carus, Technische Universität Dresden, Department of Pediatric Immunology, 
Dresden, Germany, 2Charité - Universitätsmedizin Berlin, corporate member of Freie Universität Berlin, Humboldt-
Universität zu Berlin, and Berlin Institute of Health, Institute of Medical Genetics And Human Genetics, Berlin, 
Germany, 3Institute of Immunology, Medical Faculty Carl Gustav Carus, Dresden, Germany, 4University Hospital Carl 
Gustav Carus, Technische Universität Dresden, Department of Pediatrics, Dresden, Germany, 5Medizinische Fakultät 
Carl Gustav Carus, Technische Universität Dresden, Division of Rheumatology, Department of Medicine Iii, Dresden, 
Germany, 6University Hospital Carl Gustav Carus, Technische Universität Dresden, Department of Laboratory 
Medicine And Clinical Chemistry, Dresden, Germany, 7University Hospital Carl Gustav Carus, Technische Universität 
Dresden, Institute of Pathology, Dresden, Germany, 8University Medical Center Ulm, Germany, Department of 
Pediatrics And Adolescent Medicine, Ulm, Germany, 9Charité - Universitätsmedizin Berlin, corporate member of Freie 
Universität Berlin, Humboldt-Universität zu Berlin, Institute of Medical Genetics And Human Genetics, Berlin, 
Germany, 10University Hospital Heidelberg, Institute For Immunology, Heidelberg, Germany, 11University Hospital Ulm, 
Institute of Immunology, Ulm, Germany 

Background and Aims: Inborn errors of immunity (IEI) may initially present with autoinflammatory or autoimmune 
symptoms. IRF2BP2 is one of about 20 genes associated with a CVID- like phenotype and has been reported in two 
families so far. It is a nuclear protein which interacts with interferon regulatory factor 2 (IRF2) to form a transcriptional 
repressor and has recently been described as positive and negative regulator of gene expression. We add another 
IRF2BP2 deficient patient with a novel pathogenic variant and phenotype. 

Methods: We performed trio exome and sanger sequencing, immunophenotyping, intracellular calcium mobilization 
upon B-cell receptor (BCR) crosslinking as well as T-cell-proliferation. 

Results: The 33-year-old male patient presented with recurrent respiratory infections since childhood, colitis, and 
aggressively progressive rheumatoid arthritis beginning at age 25. We identified the de novo nonsense IRF2BP2 
variant c.1618C>T;p.(Q540*), resulting in expression of a truncated IRF2BP2 protein lacking some highly conserved 
amino acids and leading to the inability to properly form the RING domain. IgG deficiency was detected as 
consequence of severe B-cell differentiation defect. Plasmablast formation upon stimulation with CpG was severely 
impaired and intracellular Ca2+-mobilization upon BCR-stimulation was reduced. No serum autoantibodies were 
detected. T-cell phenotyping and functional analyses were normal, whereas intracellular cytokine production was 
impaired. 

Conclusions: The identified loss-of-function variant in IRF2BP2 severely impairs B-cell development and T-cell 
homeostasis, and was associated with colitis and rheumatoid arthritis. Our results expand the phenotype of IRF2BP2 
deficiency and contribute to understand the underlying pathomechanism. 
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Background and Aims: Heterogeneity in the clinical phenotype of primary immunodeficiencies (PID) presents major 
diagnostic and therapeutic challenges. To cluster patients by clinical phenotype to enable gene discovery following 
whole genome sequencing, we aimed to collect detailed HPO-coded phenotype for a large cohort of CVID patients. We 
also aimed to test whether different groups of HPO terms associate with subsets of CVID as defined by EUROclass 
classification, as an approach for clustering patients for genetic analysis. 

Methods: Medical records of patients with CVID followed up at the Royal Free Hospital London were reviewed and 
HPO terms were annotated in a web-based tool specifically developed for the data collection. Data was analysed using 
ontologyX R packages. Patients were assigned into groups as per EUROclass and sets of HPO terms were used to 
determine the presence of specific phenotypic abnormalities. 

Results: HPO-coded phenotypic profile was annotated for 156 CVID patients. B cell phenotyping was available for 
110. 438 different HPO terms were listed for our CVID cohort. 27 terms missing from the HPO database were identified 
- mainly related to granulomas in different organs, recurrent/chronic infection, and infections by specific pathogens. 
Specific combinations of terms were associated with patients with different EUROclass groups. 

Conclusions: Defining a more comprehensive set of HPO terms to depict PID patients is important to allow the use of 
advanced methods of statistic association to find similarities between phenotypic profiles to support gene discovery 
and diagnosis. Further work is required to determine whether different monogenic causes of CVID associate with 
specific HPO phenotypes. 
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Background and Aims: Abnormally high γδ T cell numbers are common among atypical SCID patients, yet detailed 
immunophenotyping and functional characterization of these expanded γδ T cells remains limited. We have previously 
reported atypical SCID phenotype caused by hypomorphic IL2RG c.172C>T;p.(Pro58Ser) mutation causing failure in 
IL2RG plasma membrane targeting and impaired IL-2 responses. Our aim was to investigate the phenotype and 
function of index patient’s γδ T cells. 

Methods: IL2RG cell surface expression, STAT tyrosine phosphorylation, blast formation in response to interleukin 
stimulation and immunophenotyping was studied by flow cytometry. TCRvγ repertoire was studied by next generation 
sequencing and in vitro target cell killing by LDH release assay. 

Results: In contrast to his ⍺β T cells, the patient’s γδ T cells showed normal IL2RG cell surface expression and normal 
or enhanced IL2RG-mediated signaling. Vδ2+ population was proportionally increased with a preponderance of 
memory phenotypes and high overall tendency towards perforin expression. The patient’s γδ T cells showed enhanced 
cytotoxicity towards A549 cancer cells. TCRvγ repertoire was versatile but sequencing of IL2RG revealed a novel 
c.534C>A; p.(Phe178Leu) somatic missense variant restricted to γδ T cells. Over time this variant became 
predominant in γδ T cells. 

Conclusions: Our results suggest that expansion of γδ T cells associated with atypical SCID warrants more 
investigation and cannot exclusively be deemed as a homeostatic response to low numbers of conventional T cells. 
More detailed understanding on γδ T cell function in immune-mediated diseases may help in the development of future 
therapies. 
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Background and Aims: Mutations in recombinase activating genes 1 and 2 (RAG1/2) are associated with different 
clinical manifestations from asymptomatic to severe combined immunodeficiency (SCID). This study aims to present 
our series of patients who had immunodeficiency with RAG mutations. 

Methods: This retrospective cross-sectional study was conducted in two centers. The patients who were followed for 
immunodeficiency with RAG mutations were included. Demographic data were obtained from the clinical records. The 
clinical status of the patients, treatment modalities, mutation types, laboratory findings, and survival rates were 
analyzed. 

Results: A total of 26 patients were included in the study with a mean age of 11.05 ± 13.9. There were 11 male and 16 
female patients. The mean age at the time of diagnosis was 6.15± 11.12 years. The time between the onset of 
symptoms and diagnosis was 5.07 ± 10.63 years. RAG 1 mutation was observed in 18 (69.2%) patients and RAG 2 
mutation was observed in 8 (30.8%). Six patients (23% ) had a concomitant autoimmune disease and 25 patients 
(96.1%) received IVIG treatment. Sixteen patients (61.5%) whom 2 with Omenn syndrome, 4 with atypical severe 
combined immunodeficiency and 7 with severe combined immunodeficiency received bone marrow transplantation. 
During the follow-up period, 7 (26.9%) patients died. 

Conclusions: The clinical course of RAG mutation shows great variation. The present study is one of the largest 
series about the RAG mutations in the literature. Multicenter studies are needed to improve the knowledge for the 
diagnosis and treatment of RAG-related immunodeficiencies. 
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Background and Aims: 22q11.2 Deletion Syndrome (22q11.2DS) is the most common microdeletion syndrome 
characterized by high phenotypic variability. The origin of this variability has not been elucidated yet and most of the 
molecular pathways involved in the pathogenesis of the different clinical features are still unknown. 

Methods: The present study was conducted on a cohort of 54 patients. In all of them 22q11.2 deletion was 
documented using FISH. We performed a global clinical evaluation of the patients, characterizing the phenotypes both 
in de novo and familial cases of 22q11.2DS, and in 18 patients we performed CGH-array to define the precise size of 
the deletion, additional CNVs elsewhere in the genome, additional mutations responsible for dual diagnosis. 

Results: 180 different clinical features were described in the cohort. Clinical phenotypes ranged from barely 
symptomatic to severe multiple organ impairment, both in patients with de novo deletions and in those belonging to the 
same family. 67% of patients evaluated carried the typical ~3 Mb deletion between LCR22-A and D, whereas 33% of 
patients had a smaller deletion. A higher prevalence of congenital heart disease was observed in patients carrying the 
typical deletion (92%) than in those with smaller deletions (25%). In 44% of patients additional CNVs located outside 
22q11.2 region were identified through CGH-array and one patient received a dual diagnosis of 22q11.2 DS and 
Klinefelter Syndrome. 

Conclusions: Further investigations on small deletions and epigenetic regulatory mechanisms need to be conducted, 
to better define the mechanisms underlying the clinical variability observed in patients. 
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Background and Aims: Microduplications of 19p13.3 are associated with Facial dysmorphia, Urogenital malformation, 
growth, and neurodevelopmental Retardation and Immunodeficiency (FURID19). Reported duplications span over 3Mb 
and the cause of their immunologic phenotype has not been identified. The CD70 and TNFSF9 (4-1BBL) genes are 
found in the 19p13.3 locus. Mice constitutively over-expressing CD70 or 4-1BBL develop immunodeficiency, immune 
system exhaustion, and IFN-γ induced B cell depletion. We report a novel 19p13.3dup presenting with 
immunodeficiency and identify the putative molecular mechanism of the immunologic defect. 

Methods: Genetic data was acquired through WES, CNVs were confirmed with CGH-array and long-read sequencing. 
Flowcytometry was used to identify leukocytes subpopulations and the expression of CD70 and 4-1BBL at baseline 
and after stimulation. 

Results: We report an adult male presenting as CVID with IBD-like enteropathy, without non-immunologic features, 
harboring a de novo 830Kb structural variant in the 19p13.3 locus, causing a duplication of the CD70 and TNFSF9 
genes. The patient showed reduced B cells with an absent memory compartment; an inverted CD4/CD8 ratio due to 
CD4+ lymphopenia. CD8+ lymphocytes showed senescence and increased IFN-γ production. Surface expression of 
CD70 and 4-1BBL was comparable to controls in resting cells, but it was significantly increased after stimulation. 

Conclusions: We narrowed down the region responsible for the immunologic defect of 19p13.3 duplications and 
expanded the phenotype to CVID-like disease. Remarkably, the phenotype closely recapitulates the mice models of 
CD70 and 4-1BBL overexpression. Therefore, we propose the over-expression of CD70 and 4-1BBL as a novel 
immunodysregulation mechanism in humans. 

Disclosure: No. 

Keywords: Copy number variants, Whole Exome Sequencing, 19p13.3, CVID, CD70, 4-1BBL



PD231 

UNEXPECTED PHENOTYPE of A KNOWN PATHOGENIC IL2RG VARIANT IN A 38-YEAR-OLD MALE PATIENT 

POSTER DISPLAY 06: GENETICS IN IEI 

Catherine Freeman1, Scott Ennis2, Crescent Isham2, Ann Moyer2, Attila Kumanovics2, Yul Yang3, Harry Teaford1, Amir 
Sadighi Akha2 
1Mayo Clinic, Allergy, Asthma And Clinical Immunology, Scottsdale, United States of America, 2Mayo Clinic, Laboratory 
Medicine And Pathology, Rochester, United States of America, 3Mayo Clinic, Dermatology, Scottsdale, United States 
of America 

Background and Aims: Pathogenic variants in IL2RG typically result in T-B+NK- X-linked severe combined 
immunodeficiency (X-SCID). Partial loss of function may result in a less severe phenotype, potentially delaying 
diagnosis. We present a 38-year-old gentleman with epidermodysplasia verruciformis, a history of recurrent 
sinopulmonary infection, bronchiectasis, chronic rhinosinusitis with nasal polyposis, nonmelanoma skin cancer and 
dependence on immunoglobulin replacement since childhood, who was referred for further evaluation. 

Methods: Gene panel sequencing, flow-cytometric analysis, TREC and TCR Vb spectratyping were used for 
assessment. 

Results: Gene sequencing identified a hemizygous pathogenic variant in IL2RG (VAF:100%). No abnormality was 
reported in TMC6 or TMC8. Immunophenotyping showed normal T and B cell numbers, but decreased memory B cells 
and plasmablasts; inordinately decreased NK cells; and marginally decreased pDCs. TREC was undetectable, 
CD4RTEs were inordinately decreased and TCR Vb repertoire was abnormal. T cell proliferation to mitogens and anti-
CD3 were normal. CD107 expression and IFN-γ production in CD8+ T cells, and IFN-α production in pDCs were 
normal. The patient’s T and B cells expressed IL-2γc. STAT5 phosphorylation in response to IL-2, IL-7, IL-15, and GM-
CSF, were comparable to the control. 

Conclusions: The pathogenic variant identified in our patient has been reported once previously, in a patient with a 
typical SCID phenotype who died in early childhood. Our patient highlights the distinct manifestations and outcomes of 
an identical pathogenic variant in different individuals. Further studies are under way to determine the mechanisms 
underlying the unexpected expression of IL-2γc in this case and its consequent downstream effects. 
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Background and Aims: In 2017, the National PID Register became operational as a database containing clinical and 
genetic information for Bulgarian individuals with inborn errors of immunity. Overall, 191 patients were included, 
representing a rate of 2.7 per 100,000. The aim is to present the results of the genetic testing performed and their 
significance for good clinical practice. 

Methods: Ninety-six patients (50.26%) were genetically evaluated. Sanger-based and targeted panel sequencing 
(GRID program, INVITAE, TruSight-One Sequencing Panels, Illumina) have been done. 

Results: Disease-causative variants were found in 66.7% of all samples tested, with the majority having autosomal 
recessive defects (50%). Autosomal dominant pathogenic variants were established in 33.9% and X-linked in 16.1%. 
Three of the pathogenic variants have not been reported. Most genetically tested were from the group of CIDs with 
syndromic features (87.8%), followed by SCID (80%), antibody (34%) and complement deficiency (18%). A total of 265 
variants were of uncertain significance. Thirty-nine of them have not been described yet. Fifty-six of the uncertain 
variants were in genes with autosomal dominant or X-linked mode of inheritance. The Slavic NBN c.657_661del was 
estimated with high carrier status of 4,166.6 per 100,000. Following genetic testing, confirmation of the phenotypic 
diagnosis was achieved in 82.8% of cases, and in 17.2% there was diagnostic re-evaluation. 

Conclusions: Genetic analysis is an integral part of PID diagnosis and contributes to better clinical management in a 
number of cases. Patients with negative results are likely to be suitable for whole exome/genome studies, and those 
with uncertain variants require close follow-up and timely re-evaluation. 
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Background and Aims: Inborn errors of immunity (IEI) are a heterogeneous group of disorders, with over 450 IEI 
related genes identified. This makes the early application of next-generation sequencing (NGS) as a diagnostic method 
a promising development. We aimed to provide an overview of the diagnostic yield and time to diagnosis in a cohort of 
patients suspected of IEI and evaluated by an NGS based IEI panel. 

Methods: We performed a prospective observational cohort study. We collected data of 165 patients with a clinical 
suspicion of IEI without prior NGS based panel evaluation that were referred for early NGS. The diagnostic yield, time 
to diagnosis and clinical implications was assessed. 

Results: For children, the median time from first consultation to diagnosis was 119 days versus 124 days for adult 
patients. The median turn-around time (TAT) was 56 days in pediatric patients and 60 days in adult patients. A 
definitive molecular diagnosis was made in 25/65 (24.6%) of pediatric patients and 9/100 (9%) of adults. Most 
diagnosed disorders were identified in the categories of immune dysregulation (n=10/25; 40%), antibody deficiencies 
(n=5/25; 20%), and phagocyte diseases (n=5/25; 20%). Inconclusive outcomes were found in 76/165 (46.1%) patients. 

Conclusions: In this cohort, the highest yields of NGS based evaluation for IEI early in the diagnostic trajectory were 
found in pediatric patients, and in the disease categories immune dysregulation and phagocyte diseases. In cases 
where a definitive diagnosis was made, this led to important disease management implications in a large majority of 
patients. 
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Background and Aims: CD70 deficiency is a rare AR IEI predisposing to EBV. CD70, expressed on B cell, interacts 
with its ligand CD27 on T cells surface and this interaction is important for T cell survival. Here, we present two adult 
brothers with CD70 deficiency with variable expressivity. A 19 year old male patient was admitted to hospital with fever, 
vomiting, tonic-clonic seizures, loss of consciousness. There was first-degree cousin marriage between parents. His 
cranial MRI revealed cerebral,cerebellar atrophy; signal changes in tha basal ganglai and cortex. The CSF cytology 
was positive for large granular lymphoid cells. Liver biopsy revealed EBV hepatitis. EBV DNA was 16507 copies/mL. 
The immunological work-up of the patient is shown in Table 1. The patient was treated with rituximab and IVIG . 
Acyclovir prophylaxis was started. 
Methods: The WES analysis revealed a pathogenic variant in CD70 gene (c.437G>T p.S146I),confirmed with Sanger 
sequencing. HLA analysis revealed that his brother was fully-matched. However Sanger sequencing of brother before 
HSCT showed the same CD70 mutation. 
Results: The brother had no clinical findings, negative for EBV and his immunological investigation was normal. The 
flow cytometric CD70 expressions are shown in Figure 1. Since his brother has the same mutation, unrelated donor 
screening for the patient is still pending. Figure1. 

 

Conclusions: Here, we saw that the environmental effects and epigenetics have high importance. It is important to 
check the family donor for the presence of the mutation before HSCT since sometimes the expressivity is variable, 
clinical findings may not be seen despite the mutation. 
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Background and Aims: Recent advances in the genetic field have allowed the expansion of phenotypes and the 
description of new diseases. However, the analysis of copy number variantions (CNVs) already represents a diagnosis 
limitation since the usual sequencing methodologies are not sensitive enough for their detection. The aims of this work 
were the development of a filtering strategy for the evaluation of CNVs through NGS using VarSeq and the comparison 
of its sensitivity to the routine analysis. 

Methods: Twenty-five samples with known deletions were processed by NGS and analysed using VarSeq. The 
deletions had been previously detected by MLPA, array CGH and/or breakpoint PCR. All of them were also evaluated 
using our routine strategy based on XHMM and LACONv softwares. 

Results: For the analysis of CNVs with Varseq, four filter groups were defined according to the number of deleted 
exons and the zygosity of the deletion. Each filter group included the following parameters: CNV-State, #Samples, 
#Target, Avg-Ratio and Avg-Z-Score. This analysis allowed the detection of 23/25 deletions and showed a higher 
sensitivity than the routine strategy (95.5% vs 63.6%). Two of the undetected deletions were located in non-captured 
regions. There was a good correlation between VarSeq and the gold standard methodologies, MLPA and array-CGH. 

Conclusions: VarSeq showed better sensitivity in the detection of CNVs when compared to our routine strategy. Its 
main limitation was that non-captured regions could not be evaluated. NGS could be a powerful screening tool for the 
detection of CNVs in a near future. 
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Background and Aims: Immunodeficiency-centromeric instability-facial anomalies (ICF) syndrome is an autosomal 
recessive disorder. Mutations in cell division cycle-associated protein 7 (CDCA7) cause ICF3 subtype. CDCA7 is a 
protein related to dynamics and rearrangement of the actin cytoskeleton in immune cells. Here we report a patient with 
a de novo Thr325Arg mutation in CDCA7 with severe immunodeficiency disease. The patient presented pseudomonas 
septicemia, low T cell proliferation upon PHA and ConA stimulation, and reduced levels of IgA and IgG after stimulation 
using EBV and PWM. The patient had detectable levels of peripheral naïve B and T cells, but no detectable levels of 
memory B cells and a low number of effector T cells. 

Methods: Flow Cytometry analysis, cell culture, gene editing. 

Results: We generated activated CD4 T cells and lymphoblastoid B cell lines of the patient, sister, mother, father, and 
unrelated control samples. Compared to the other samples, the CDCA7T325R patient cells showed poor proliferation. 
Peripheral B cells presented high levels of transitional and naïve B cells compared to control samples. Anti-CD3/CD28 
activation of patient CD4 T cells showed reduced proliferation and increased apoptosis. We generated CDCA7 
knockout cell lines using CRISPR/Cas9 gene editing. CDCA7 knockout Raji B cells grew abnormally and formed giant 
cells over time in culture. Cell cycle analysis revealed a significant increase in the population with more than double 
DNA content (>4n), indicative of genomic instability. 

Conclusions: This study identifies how the CDCA7T325R mutation in rare primary immunodeficiency patients affects 
cell cycle leading to reduced B and T cell differentiation into effector cells. 
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Background and Aims: Inborn errors of immunity (IEIs) are increasingly being diagnosed in various regions of the 
world. With increasing awareness and diagnostics, IEIs are diagnosed with increasing frequency and accuracy in 
Nepal. IEIs are also being evaluated in children presenting with autoimmune manifestations. We describe the profile of 
patients diagnosed with IEIs in Nepal during 2020-2021. 

Methods: Records of all patients with IEIs who were diagnosed and treated at our tertiary care center in Nepal from 
August 2020 to October 2021 were analyzed. Lead author (DB) has examined and diagnosed all cases. IEIs were 
diagnosed based on the European Society for Immunodeficiencies (ESID) diagnostic criteria and genetic analysis. 

Results: Twenty-eight patients with IEI (16 boys; 12 girls) and 201 children with autoimmune disorders were 
diagnosed during the study period. Genetic analysis was done on 15 patients. The diagnostic profile of the patients 
includes patients with the chronic granulomatous disease, X-linked agammaglobulinemia, severe combined 
immunodeficiency, Job syndrome, selective IgA deficiency, specific antibody deficiency, Wiskott-Aldrich Syndrome, 
CTLA4 deficiency, IPEX syndrome, IFN-IL12 axis defect, hereditary angioedema, MonoMac syndrome, ARPC1B 
deficiency, leukocyte adhesion defect, PAPA syndrome, autoimmune lymphoproliferative syndrome, ADA2 deficiency, 
early-complement deficiency lupus, familial cold auto-inflammatory syndrome, and Blau syndrome. Some patients 
succumbed before the scope of diagnosis. HSCT is planned for 3 patients. 

Conclusions: We present our experience of IEIs in resource-limited settings. Low socio-economic status coupled with 
a lack of awareness among laity and pediatrician accounted for a missed or late diagnoses, and poor outcomes. 
Antimicrobial prophylaxis reduced the incidence of breakthrough infections. 
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Background and Aims: Homozygous loss of function mutations in DIAPH1 lead to seizures, cortical blindness, and 
microcephaly syndrome (SCBMS). Herein we report two unrelated families with 3 individuals having the same novel 
mutation, presenting with postnatal microcephaly, vision impairment, early-onset seizures, respiratory complications, 
and combined immunodeficiency. 

Methods: The clinical and immunological features of the patients were evaluated. Next-generation sequencing was 
performed for definitive diagnosis. Flow cytometry was used to determine T-, B- and NK-cell subpopulations, and T-cell 
proliferation. 

Results: Both unrelated families had the same novel homozygous mutation in DIAPH1 (c.1051C>T; p. Arg351*). 
Clinical features of patients were failure to thrive (n:3, 100%), microcephaly (n:3, 100%), intellectual disability (n:3, 
100%), epilepsy (n:2, 67%), cortical blindness (n:1, 33%). Recurrent sinopulmonary infections were observed in all 
patients. One patient showed splenomegaly, immune thrombocytopenia, and mycobacterium tuberculosis infection. 
The other one had autoimmune hemolytic anemia. Low serum immunoglobulins and impaired antibody responses 
were detected in two patients. Flow cytometric analysis revealed low levels of T cells with severely decreased naive 
compartment and recent thymic emigrants, accompanied by defective lymphocyte activation and proliferation. 
Decreased memory B-cell formation was observed in one patient. 

Conclusions: Syndromic combined immunodeficiency caused by DIAPH1 deficiency should be envisaged in patients 
with microcephaly and failure to thrive. Supported by TUBITAK (318S202). 
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Background and Aims: Transcobalamin transports vitamin B12 from blood into the cells. Transcobalamin II deficiency 
is a rare autosomal recessive disorder, that is characterized by failure to thrive, diarrhea, anaemia, pancytopenia or 
agammaglobulinemia. 

Methods: We describe 22-months-old boy who presented to use at the age of 6-months with fever, diarrhea and 
pancytopenia, that was required weekly platelet and PRBC transfusions. Both parents are first degree 
consanguineous. His complete blood counts showed WBC count of 7.6×109/L, neutrophils count of 0.7×109/L, 
lymphocyte count of 6.5×109/L, Hb level of 5.3 g/dL (normal: 12.5-15), platelet count of 20 ×109/L (normal; 150-450), 
mean corpuscular volume (MCV) of 106 fL (normal: 75-95), mean corpuscular Hb (MCH) of 33.5 pg/cell. 

Results: Bone Marrow aspiration and biosy rules out malagnacies. Whole exome sequencing showed Novel 
homozygous mutation in transcobalamin-II gene (TCN2) and both parents are heterozygous. He was started on 
cyanocobalamin 100 mcg intramuscular injection weekly that resolved his pancytopenia within few weeks. He has 
normal immunoglulin levels; IgG 3.29, IgA 0.90 and IgM 0.38 (g/L). Lymphocye markers (cells/µL) showed CD3+= 
7,686, CD4+= 4,131, CD8+= 3,576, CD19+= 1279, CD3-CD16+CD56+= 1809, CD19+CD27+= 3% (reference %:6.3-
52.8), CD27+/IgM+/IgD+CD19+B-cells =0.0% (reference %:1.7-29.3), CD27+/IgM-/IgD-/CD19+B-cells= 1% (reference 
%:2.3-26.5). He received all vaccination and tow extra doses of tetanus, MMR and varicella vaccines, but he 
countinoued to have poor antibody response; Measles IgG 7.71 (normal >13.5), VZV-IgG 104.90 (normal >135), 
AntiHbs 6.75 (normal >10), TetanusIgG 0.34 IU. 

Conclusions: We describe the first novel homozygous transcobalamin-II gene mutation with defective B-cells and 
poor response to vaccines after resolution of cytopenia with cyanocobalamin therapy. 
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Background and Aims: Combined immunodeficiencies (CID) form a group of phenotypically heterogeneous genetic 
disorders characterised by low T and B-cell counts and functionality, resulting in impaired cellular and humoral 
immunity, with infectious and autoimmune manifestations (Roifman et al., 2012). Next-generation sequencing 
techniques allow new genetic aetiologies to be found and characterised. The aim is to find the common clinical and 
immunological features of these patients, allowing early diagnosis and personalised treatment. 

Methods: Through massive sequencing, a BCL10 genetic defect is found and validated by Sanger sequencing in three 
patients. Protein expression levels are studied by western blot and innate immunity by ELISA assays. Immunological 
characterisation is performed by flow cytometry and mass cytometry together with unsupervised clustering and 
machine learning computational methods. 

Results: Autosomal recessive BCL10 deficiency is found in three non-related patients. All are consanguineous and 
have homozygous mutations. One of them generates a splice codon mutation and two other patients stop codons 
(g.85741978C>T; IVS1+1G>A, g.85270702G > A; R88X, g. 85270779A>T; K63X). Clinically, all patients share severe 
respiratory infections since first months of life. At immunological level it is showed that fibroblast immunity is BCL10-
dependent in TLR4, TLR2/6 and Dectin-1 signalling. Finally, these patients show a reduction of memory B and T cells, 
NK cells, γδT, Tregs and TFH. 

Conclusions: These studies show the importance of early genetic diagnosis for the management of patients with 
BCL10 deficiency and how haematopoietic progenitor transplantation (HSCT) is the recommended treatment. 
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Background and Aims: Mendelian susceptibility to mycobacterial disease(MSMD) is a rare congenital disorder 
characterized by a selective predisposition to infection by weakly virulent mycobacteria and other types of intracellular 
pathogens. The 19 genes associated with MSMD represent 34 distinct disorders with different clinical presentations 
and prognoses. 

Methods: We have described here a series of 11 Turkish MSMD cases in which four different types of molecular 
defects were identified. 

Results: STAT1 monoallelic loss-of-function mutation was detected in 4 patients(P1,P2,P3,P4) from the same family, 
only one had BCG-osis and three others were asymptomatic. These patients have a partial dominant STAT1 
deficiency. 
Homozygous IFN-γR1 deficiency was detected in one patient(P5) who was from consanguineous parents. He had 
BCG-osis associated to splenomegaly, abdominal lymphadenopathies and multifocal osteomyelitis. He developed 
pneumonia with ARDS. The patient died of acute fulminant hepatitis after HSCT. 
The NEMO deficiency was discovered in two brothers(P6,P7). They developed infection by Mycobacterium bovis. 
Finally, IL-12Rß1 deficiency was detected in 4 patients(P8,P9,P10,P11). Only P9 was asymptomatic and the otherS 
had abnormal local reactions to BCG vaccine. P8 and P10 had also mucocutaneous candidiasis. Symptomatic patients 
with ILRB1 deficiency received IFN-γ. 

Conclusions: MSMD can present as atypical mycobacterial infections and lymphadenitis post-BCG vaccine, which are 
often not investigated by clinicians. The presence of clinical presentations in varying forms and severity complicates 
diagnosis. Consideration of family history, evaluation of immunologic markers, and genetic testing in patients with BCG 
disease or environmental mycobacterial infections may contribute to early diagnosis of affected individuals, improved 
prognosis, and prevention of similar birth defects in a family. 
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Background and Aims: KBG syndrome is an autosomal dominant disorder caused by loss-of-function mutations in 
ANKRD11 and 200 cases have been reported to date. Clinical presentation include typical cranio-facial and skeletal 
features with neurodevelopmental delay. Recurrent respiratory infections (RTI) have been reported but immune defects 
have not been studied. We here describe the immune phenotype of 4 patients with KBG syndrome. 

Methods: We screened the databases from two tertiary care centres specialized in primary immune deficiencies and 
found 4 patients with confirmed KBG syndrome and immunological abnormalities. 

Results: We identified 4 KBG patients with signs of immune deficiency (three children, one adult) : three had recurrent 
upper and/or lower RTI, two had low immunoglobulin levels and altered polysaccharide responses and one had 
profound and chronic global lymphopenia. The adult patient later developed nodular regenerative hyperplasia (NRH) 
and enlarged secondary lymphoid organs caused by follicular hyperplasia, which mimicked CVID combining 
hypogammaglobulinemia and a decreased memory B-cell compartment. We found no evidence of cellular defects in 
these patients. 

Conclusions: To our knowledge it is the first description of the immune defects observed in KBG. Clinicians should be 
aware of potentially severe infectious and non-infectious complications related to the immune phenotype of the 
disease. This should lead to prompt treatment of infections and regular screening of non-infectious complications such 
as NRH. ANKRD11 is closely related to KMT2D which has been found mutated in type 1 Kabuki syndrome, a 
craniofacial disorder associated with variable immune defects. Together these observations underline the role of 
histone acetylation/methylation in immune system homeostasis. 
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Background and Aims: The NF-κB signalling pathway plays a key role in lymphocytes activation. Autosomal 
dominant NFKB2 mutations are associated with common variable immunodeficiency (CVID), and act either by 
haploinsufficiency or dominant-negative mechanisms. Due to the incomplete clinical penetrance and the variable 
clinical expressivity described for several of these mutations, dissecting their impact on the immunological landscape is 
challenging. 

Methods: We report a 15-years old boy displaying recurrent upper and lower respiratory infections with multiple benign 
abdominal lymphadenopathies. Immunologic workup showed borderline/low levels of IgG3 and IgG4, decreased T 
follicular helper and B transitional cells and apoptosis resistance. Whole exome sequencing analysis was performed, 
and functional validation was set-up by western blotting on patient- and controls-derived PBMCs, upon anti-
CD3/CD28+IL-2 activation. 

Results: Genetic analysis identified a heterozygous de novo c.2249C>T (p.A750V) variant in NFKB2, localized in the 
protein C-terminal domain. Western blot analysis showed a specific NF-kB2 signal in response to T cell activation in 
healthy controls (N=4), while the patient displayed a comparable expression, in both unstimulated and stimulated 
PBMCs, of NF-kB2 unprocessed isoform (p100). 

Conclusions: We observed NF-kB2 A750V protein aberrant activation, and we hypothesize that p100 accumulation in 
the cytoplasm may be causative of NF-kB2 non-canonical pathway haploinsufficiency, as reported for CVID. Strikingly, 
we did not observe the B cell alterations typically associated with CVID; thus, further investigations on both the non-
canonical and canonical NF-kB pathway will be required to assess the variant's biological impact. 
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Background and Aims: 22q11.2 deletion syndrome (22q11DS) is one of the autosomal dominant human genetic 
syndromes, usually caused by microdeletion at chromosome 22 and rarely at chromosome 10. It is characterized by a 
wide phenotypic spectrum. Our retrospective study which took place in the department of Pediatrics 1 (P1) of the 
Children's Hospital Abderrahim Harouchi, CHU Ibn Rochd of Casablanca, aims to report 14 cases confirmed Digeorge 
by the FISH technique, in order to establish a probable clinico-genetic correlation. 

Methods: For this, we used data from an American study by Burnside et al, in order to compare it to our series. We 
were able to establish a relationship between the phenotype and the deletion that the patient could probably carry. 

Results: All children have a 22q11 microdeletion which has been confirmed by FISH technique. At the end of the 
clinical and paraclinical analysis of our patients, and based on the literature, we were able to establish a relationship 
between the phenotype and the deletion that the patient could probably carry. 

Conclusions: We concluded that not all symptoms are always present in a given type of deletion. The overlap of the 
different clinical signs does not allow for accurate prediction of the genotype-phenotype correlation. The use of 
molecular cytogenetic techniques remains necessary and fundamental. 
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Background and Aims: XMEN disease is a rare inborn error of immunity caused by loss-of-function mutation in 
MAGT1. Patients usually present persistent EBV viral load with subsequently EBV-driven lymphoid neoplasia, and a 
variable B and T cells involvement. Up to date, only missense or null mutations have been reported in affected 
patients. 

Methods: we report on clinical, immunological, and genetic findings in a pediatric patient affected by X-MEN 
syndrome. 

Results: The index patient is a 12-year-old male born from non-consanguineous Italian parents. Since early in 
childhood, he presented recurrent respiratory tract infections requiring multiple antibiotic treatments. Immunological 
work-up showed reduced IgG and IgA serum levels with normal IgM. Targeted NGS analysis performed with a panel of 
IEI genes revealed a novel hemizygous variant in the MAGT1 gene (NM_032121:c.627+2T>C). RT-PCR analysis 
showed skipping of exon 4, demonstrating a causal effect of the variant. Peripheral lymphocyte evaluation showed 
increased total B cells with a reduction of the switched memory, IgM memory and terminal differentiated subsets, as 
well as modestly expanded double negative T cells, in line with previously published data. Lymphocyte proliferation 
tests upon stimulation with aCD3, aCD3+IL-2 and PHA were normal. EBV serostatus revealed a previous infection and 
EBV-viral load was undetectable; cervical and abdominal ultrasound excluded lymphoproliferative diseases. Our 
patient did not present any autoimmune manifestation, in contrast with previously reported patients. 

Conclusions: we report on the first Italian patient affected by X-MEN syndrome due to a novel pathogenic MAGT1 
mutation. 
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Background and Aims: We aim to present diagnostic and therapeutic dilemma in two patients with ornithine 
transcarbamylase deficiency (OTCD) and chronic granulomatous disease (CGD) resulting from contiguous gene 
deletions on X chromosome. 

Methods: Analysis of patient’s clinical data, neutrophil oxidative burst test and array comparative genomic 
hybridization (aCGH). 

Results: Patient 1, with family history of older brother death, was treated for hyperammonemia with hemodialysis, diet 
and pharmacology. During first 2 months he presented lymphadenitis and skin abscess. Neutrophil oxidative burst test 
showed no activated neutrophils. aCGH analysis revealed 7,47 Mb deletion at Xp21.1-p11.4 encompassing OTC, 
CYBB, DMD, TMEM47, MAGEB16, PRRG1, XK, DYNLT3, SRPX, RPGR, TSPAN7, MID1P1 genes. Due to 
neurological complications, the patient was disqualified from further treatment: liver transplantation (LTx) and 
hematopoietic stem cell transplantation (HSCT), died at the age of 12 weeks. In Patient 2 OTCD was diagnosed after 
birth due to positive family history. At the age of 7 months he underwent a liver transplant from his mother, complicated 
by post-transplant lymphoproliferative disorder (12 m.o.). Three months later he presented pneumonia and focal 
lesions in the lungs and spleen. aCGH analysis showed 838,1 kb deletion at Xp11.4 spanning OTC, CYBB and 
DYNLT3, SRPX, RPGR, TSPAN7 genes. At the age of 2,5 years in transplanted liver four abscesses were found. 

Conclusions: The genetic analysis in OTCD individuals needs detailed evaluation including large deletion 
investigation. In a patient with OTCD and CGD after maternal LTx: haploidentical HSCT from CGD carrier, matched 
unrelated donor HSCT or gene therapy may be considered. 
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Background and Aims: Inborn Errors of Immunity (IEI) are inherited diseases characterized by highly different clinical, 
immunological, and genetic features. The variety of IEI necessitates genetic testing for accurate diagnosis and 
treatment planning. We aimed to evaluate the genotypic characteristics in a cohort of IEI patients who were diagnosed 
and treated in our center. 

Methods: The data obtained by the hospital / department files of 1407 patients who were diagnosed and followed up 
between January 2010 to January 2020 evaluated retrospectively. Chromosomal Microarray Analysis (CMA), Targeted 
Gene Panels (TGP), and Whole Exome Sequencing (WES) were the main methods performed in the study. 

Results: The disease-causing genetic defect was identified in 325 (77.9%) of the 417 patients who underwent genetic 
analyses. The success of diagnosis was prominent and found as 88.5% (116/131) in combined immuno deficiencies 
(CID), 94.7% (89/94) in CID with syndromic features, 72% (41/57) in phagocytic defects. The meanage at genetic 
diagnosis was 6.2 years, with a 2.8 years gap between clinical and genetic diagnosis. TGP and WES were the most 
common methods performed in 66.8% (101/151) and 68.4% (76/111) among all patients respectively. 

Conclusions: Clinical and immunological evaluation continue in guiding the precise genotypic characterization of 
patients with IEI. In order to provide quick and exact diagnosis, genetic analysess hould be performed as early as 
possible and in close collaboration between geneticists and the clinical team responsible from each individual patient. 
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Background and Aims: Mendelian susceptibility to mycobacterial disease (MSMD) is caused by inborn errors of IFN-γ 
immunity. The most frequent genetic defects are found in IL12 or a subunit of its receptor. IL23R deficiency in MSMD 
has only been reported once, in two pediatric patients from the same kindred with isolated disseminated Bacille 
Calmette-Guérin disease. We evaluated the impact of a homozygous stop mutation in IL23R (R381X), identified by 
whole exome sequencing, in an adult patient with disseminated non-tuberculous mycobacterial disease. 

Methods: We performed functional validation of the R381X mutation by evaluating IL23R expression and IL-23 
signaling (STAT3 phosphorylation, IFN-γ production) in primary cells (PBMCs, EBV-B cells) and cell lines (HeLa) with 
or without back-complementation of wild type IL23R. 

Results: We report on a 48-year old male with disseminated non-tuberculous mycobacterial disease. We identified 
and characterized a homozygous loss-of-function stop mutation underlying IL23R deficiency, resulting in near absent 
expression of membrane bound IL23R. IL23R deficiency was characterized by impaired IL-23-mediated IFN-γ 
secretion in CD4+, CD8+ T and mucosal-associated invariant T (MAIT) cells and low frequencies of circulating Th17 
(CD3+CD45RA-CCR4+CXCR3-RORγT+), Th1* (CD45RA-CCR4-CXCR3+RORγT+), and MAIT 
(CD3+CD8+Vα7.2+CD161+) cells. Although the patient did not have a history of recurrent fungal infections, impaired 
Th17 differentiation and blunted IL-23-mediated IL-17 secretion in PBMCs was observed. 

Conclusions: We demonstrate that impaired IL-23 immunity caused by a homozygous R381X mutation in IL23R 
underlies MSMD, corroborating earlier findings with a homozygous p.C115Y IL23R mutation. Our report further 
supports a model of redundant contribution of IL-23 to IL-17-mediated anti-fungal immunity. 

Disclosure: FS (11B5520N) and JN (11C3521N) are fellows of the Fonds Wetenschappelijk Onderzoek - Vlaanderen 
National Fund for Scientific Research (FWO). RS is FWO senior clinical investigator fellows (1805518N, respectively) 
and received funding from KU Leuven C1 (C 
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Background and Aims: WHIM syndrome is characterized by phenotypic variability, particularly in the frequency of 
infections, the development of Human Papilloma Virus-related malignancies, and the occurrence of neurological or 
autoimmune manifestations. Description of novel cases may contribute to define a genotype-phenotype correlation. 

Methods: We characterized a novel CXCR4 frameshift mutation. 

Results: We identified the Leu317fsX3 mutation in the CXCR4 gene by Sanger sequencing in a Portuguese pedigree. 
The 22-year-old man onset at 2 years of age with neutropenia but remained free of major infection except a cellulitis of 
his hallux at the age of 11 years, while his 15-year-old brother was found to be neutropenic when he experienced a 
pneumonia at the age of 1 year. Their mother presented neutropenia, had periodontal disease and sinusitis in her 
adolescence. They all had a single wart that resolved without recurrence. All the three patients maintained a normal 
total lymphocyte count and normal serum immunoglobulins. The novel variant truncates most of the intracellular portion 
of the protein. We observed that the L317fsX3 mutation impairs the ligand-induced CXCR4 internalization and the β-
arrestin recruitment, while, in contrast with the most common R334X mutation, does not affect calcium flux, chemotaxis 
in response to CXCL12, and ERK1/2 phosphorylation. 

Conclusions: The novel CXCR4 Leu317fsX3 mutation may associate to a milder phenotype characterized by 
neutropenia that normalizes during acute infection, but normal total lymphocyte count and immunoglobulin levels, and 
minor infections. Different signaling properties may lead to a further genotype-phenotype correlation and may influence 
prognosis. 
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Background and Aims: Chronic granulomatous disease (CGD) is an inborn error of immunity caused by defects in 
the NADPH oxidase, characterized by increased susceptibility to infections and inflammatory manifestations, including 
inflammatory bowel-like disease (IBD). We report a 12 years old boy with severe IBD without infection susceptibility, in 
which we have detected a novel CYBB variant. The aim of the study is to characterize this new variant to better explain 
its potential association with the patient’s pathology. 

Methods: Genetic analysis was performed by targeted next-generation sequencing (NGS) and variant confirmation 
was accomplished by Sanger sequencing. O2·− production was quantified by the Ferricytochrome c reduction assay. 
H2O2 production was assessed using the flow cytometry DHR assay. Quantification of gp91phox expression was made 
by flow cytometry. 

Results: NGS identified the missense variant in CYBB c.1537C>T(p.Arg513Trp). Reduced O2
·− and H2O2 production 

with normal gp91phox protein expression was found. The family segregation study confirmed the presence of the 
variant in several members of the maternal family including his healthy 45 years old uncle, with quite similar enzymatic 
results, and his mother, who had double peak DHR assay consistent with her carrier status. 

Conclusions: Sometimes it is not so simple to stablish the causality relationship between a genetic variant and clinical 
manifestations. This case proves the importance of trying to correlate functional assays and segregation studies. 
Residual enzymatic activity suggested an hypomorphic CYBB variant, but the absolute absence of clinical 
manifestation in his uncle doesn’t allow us to clearly attribute the IBD to the CYBB variant found. 
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Background and Aims: Hereditary angioedema (HAE) is an autosomal dominant disorder characterized by non-
pruritic episodic swellings. The genetic profile of HAE varies across ethnicities. However, a founder mutation has not 
been previously reported. We, herein, report the clinical and genetic profile of one such cluster of HAE patients from a 
district in India. 

Methods: A field survey was conducted on March 13, 2022 in Reasi district of Jammu and Kashmir. Cases were 
traced from 4 families with clinical suspicion of HAE. Detailed clinical profile of each patient was noted and samples 
were collected for analysis. 

Results: In 18/24 patients of HAE (4 families), clinical data and laboratory investigations were carried out. Median age 
at onset of symptoms and diagnosis were 15.5 (range: 5-25) and 33.5 years (range: 6-70) respectively. Median delay 
in diagnosis was 20.5 years (range: 3-50) (male:female=2:7). While history suggestive of laryngeal edema was elicited 
from 15/18 (83.3%) patients, abdominal symptoms were present in 14/18 (77.8%) patients. Swelling episodes were 
characterized by average frequency and duration of 2 episodes/ month and 3 days respectively. C4 level was reduced 
in all patients (Mean:0.058 g/L). C1-esterase-inhibitor level was normal in 7/18 (38.8%) patients indicative of type-II 
HAE. A pathogenic variant in exon 8 of SERPING1 gene (c.1396 C>T, p.Arg466Cys) was identified in 3 families while 
no variant was found in 4th family. No link could be established between these 4 families. 

Conclusions: We report a founder mutation in SERPING1 gene from a small district in India leading to clustering of 
several cases in a small geographical area. The epidemiological link remains unclear. 
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Background and Aims: FOXN1 deficient severe combined immunodeficiency (SCID) [Nude SCID] is characterised by 
athymia and resultant immunodeficiency, alopecia universalis and nail dystrophy. A spectrum of clinical manifestations 
may be associated with different mutations and zygosity. Herein, we report 2 nude SCID children: one of whom 
(compound heterozygous) had a rapidly-progressing fatal pneumonia whilst the other (heterozygous) had a stable 
course with prophylactic antimicrobials and replacement intravenous immunoglobulin (IVIg). 

Methods: Data of 2 patients with FOXN1 defect from Primary Immunodeficiency clinic (PGIMER, Chandigarh), were 
retrieved and analysed. 

Results: Case 1: A 13-month-old girl presented with recurrent sinopulmonary infections since early infancy. At 
presentation, she had severe pneumonia and Bacillus Calmette-Guerin vaccine (BCG) adenitis. She also had an 
ulcerated BCG vaccination site, alopecia universalis, with dystrophic nails (koilonychia and canaliform dystrophy) of 
hands and feet. Genetic analysis revealed pathogenic compound heterozygous variants in FOXN1 gene in exon 
6[c.1026del] and exon 5[c.880G>A]. Inspite of broad spectrum anti-microbials and supportive measures, she 
succumbed to respiratory failure and sepsis. Case 2: A 22-month-old-girl presented with persistent pneumonia and 
features of alopecia universalis and dystrophic nails (koilonychia) of feet. Genetic analysis revealed a heterozygous 
variant in FOXN1 gene in exon 4[c.689C>G]. She responded to a short-course of antimicrobials, and is currently doing 
well. 

Conclusions: This case series highlights that phenotypic-genotypic correlation may be seen in children with nude 
SCID. Homozygous or compound heterozygous mutations usually have a fulminant course without thymic 
transplantation whilst heterozygous variants may have a relatively benign course, and may respond to prophylactic 
antimicrobials and replacement IVIg. 
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Background and Aims: Human Inborn Errors of Immunity (IEIs) are clinically and genetically heterogeneous groups 
of diseases, with relatively mild clinical course or severe types that can be life-threatening. Severe combined 
immunodeficiency (SCID) is the most severe form of IEIs, which is caused by monogenic defects that impair the 
proliferation and function of T, B, and NK cells. According to the most recent report by the International Union of 
Immunological Societies (IUIS), mutations in IL2RG, JAK3, FOXN1, CORO1A, PTPRC, CD3D, CD3E, CD247, ADA, 
AK2, NHEJ1, LIG4, PRKDC, DCLRE1C, RAG1, and RAG2 genes may cause SCID. 

Methods: The targeted next-generation sequencing (TNGS) workflow based on Ion AmpliSeq™ Primary Immune 
Deficiency Research Panel was designed for sequencing 264 IEI-related genes on Ion S5™ Sequencer. 

Results: Eight disease-causing variants (4 novel) were identified in 9 patients in 4 different SCID genes, namely 
IL2RG (n=4), RAG2 (n=3), NHEJ1 (n=1), and DCLRE1C (n=1) genes between 2019-2021. 

Conclusions: Next generation sequencing allowed a rapid and accurate diagnosis in SCID patients. 
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Background and Aims: Chronic granulomatous disease (CGD) is an inborn error of immunity caused by deficiencies 
in any of the six NADPH oxidase subunits (CYBA, CYBB, CYBC1, NCF1, NCF2, NCF4). It is characterized by 
increased susceptibility to infectious diseases caused by an abnormal phagocytic oxidative burst. PKCδ has been 
shown to be important for the activation of the NADPH oxidase complex and thus the host defense against pathogens. 
However, patients with autosomal recessive PKCδ deficiency have mostly been recognized for their autoimmune 
phenotype, often presenting with child-hood onset autoimmunity. 

Methods: We studied a five-year-old girl who presented clinical infectious manifestations resembling those observed in 
CGD. She had no history of autoimmunity, including no detectable auto-antibodies, and a normal B cell phenotyping. 
We performed targeted genetic panel sequencing and studied her underlying genetic defect in vitro. 

Results: Targeted panel analysis revealed no potentially pathogenic variants in known CGD-causing genes, but two 
heterozygous candidate variants in PRKCD, encoding for PKCδ. Both variants were shown to result in non-sense 
mediated mRNA decay and abolish protein expression in the patient’s phagocytes. Consistent with an initial suspected 
diagnosis of CGD, the patient presented with an impaired oxidative burst in her neutrophils and monocytes. The 
patient’s monocyte-derived macrophages displayed and impaired oxidative burst and a reduced phosphorylation of the 
cytosolic NADPH oxidase subunit p40phox. 

Conclusions: PKCδ deficiency should be considered in the differential diagnosis of young patients that present with 
an impaired oxidative burst and CGD-like clinical manifestations, even in the absence of clinical manifestations of 
autoimmunity. 
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Background and Aims: An 8-year-old patient without family consanguinity, with recurrent infections (cellulitis, skin 
abscesses, pneumonia and otitis media) and severe intermittent neutropenia since the age of 3 months, with counts 
below 500 neutrophils/µL in different blood tests. Antibodies against neutrophil-specific antigens were not found. Bone 
marrow smear showed myeloid maturation arrest. Molecular analysis by next generation sequencing (NGS) for 17 
genes related to congenital neutropenia was negative, including ELANE, GFI1, HAX1, G6PC3, VPS45, G6PT1 
(SLC37A4), TAZ, C16ORF57 (USB1), WAS, JAGN1, ROBLD3 (LAMTOR2), GATA2 and CSF3R. At 8 years of age, 
when clinical suspicion persisted, a whole-exome sequencing (WES) was performed, finding the c.337G>C (p.G113R) 
variant, de novo, in heterozygosis of the SRP54 gene, already described as pathogenic and associated with 
Shwachman–Diamond-like phenotype with autosomal dominant inheritance1. Given the persistent clinical 
manifestations and the genetic confirmation of the disease, the patient has been proposed as a candidate for 
hematopoietic stem cell transplantation. 

Methods: NGS was performed using AmpliSeq strategy (Ion Torrent PGM platform). WES was performed from 
genomic DNA extracted from peripheral blood sample, using NexSeq 500 sequencing system platform (Illumina) and 
raw data were analyzed by SOPHiA DDM Platform. 

Results: Diagnosis of SRP54 deficiency due to the presence of the pathogenic genetic c.337G>C (p.G113R) variant in 
heterozygosis. 

Conclusions: Description of pathogenic variants of new genes associated with Inborn errors of immunity (IEI), as well 
as the review of cases with suggestive clinical features, may be crucial for their definitive diagnosis and therapeutic 
decisions. 1. Carapito et al, J Clin Invest. 2017;127(11):4090–4103. 
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Background and Aims: Common Variable Immunodeficiency (CVID) is characterized by being heterogeneously clinic, 
immunologic and genetic, however, B cells are distinctive in the disease. The 90% of the cases are sporadic, SNVs in 
TNF superfamily highlights, TNFSF13B encodes BAFF, a cytokine with functions in survival and ontogeny of B cells. 
For that, we aimed to associate the variants rs9514828(C/T), rs201543678(G/A), rs1224141(T/G) and 
rs10508198(G/C) of TNFSF13B with CVID in a Western Mexican population. 

Methods: We genotyped by allelic discrimination (TaqMan) four SNVs in TNFSF13B gene in 25 CVID patients and 99 
individuals as a reference group (RG) from Western Mexico. The Hardy-Weinberg Equilibrium (HWE), genetic 
association, linkage disequilibrium and haplotypes were determined in SNPstats. P-values <0.05(CI95%) were 
statistically significant. 

Results: All variants were in according to HWE. The TG (OR=0.18, CI95%=0.06-0.56, p=0.003) and TG+GG 
(OR=0.16, CI95%=0.05-0.48, p=0.001) genotypes (rs1224141) suggests being a protector factor. On the other hand, 
the variants rs201543678-rs10508198 are in strong LD (D’=0.99, p=0.005) while contrary to expectation rs9514828-
rs1224141 (D’=0.40, p=0.000) and rs9514828-rs10508198 (D’=0.17, p=0.011) are in weak LD; CGTG was the most 
frequent haplotype (51 %=CVID and 69%=RG), moreover, CGGG haplotype could be a protector factor for CVID 
(OR=0.07, CI95%=0.01-0.80, p=0.03). 

Conclusions: Variants and haplotypes in TNFSF13B gene are associated to CVID in a Western Mexican population. 
This is the first report about genetic susceptibility in sporadic CVID in Mexico. 
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Background and Aims: RCC is the most common myelodysplastic syndrome in pediatric age, though its genetic 
background is still largely unknown. We report two cases of RCC eventually diagnosed with an inborn error of immunity 
(IEI) with bone marrow failure. 

Methods: Patient A (PtA) is a 12 years-old female displaying persistent moderate thrombocytopenia, noticed after an 
episode of severe epistaxis. She had unremarkable past clinical and family history, normal infectious and 
immunological workups and regular platelet function and coagulation assays. Patient B (PtB) came to our attention at 
18 years-old for a progressively worsening pancytopenia associated with dysphagia due to an upper esophageal 
stricture. Immunological workup showed low B and NK cells and high titer (1:640) anti-nuclear antibodies. Both patients 
underwent bone marrow aspiration and biopsies, which were consistent with RCC due to marrow hypocellularity and 
dysmyelopoiesis. No cytogenetic abnormalities were detected. 

Results: WES was performed in order to exclude inherited bone marrow failure syndromes and revealed compound 
heterozygous mutations in ERCC6L2 (PtA: p.I486fs; p.T922fs) and RTEL1 (PtB: p.P671L; p.V222G), that defined 
Hebo deficiency (PtA) and Dyskeratosis Congenita (PtB). PtA is regularly followed-up at our clinic and in good clinical 
conditions, while PtB underwent hematopoietic stem cell transplantation (HSCT) but eventually deceased due to a 
severe transplant-associated thrombotic microangiopathy. 

Conclusions: These cases demonstrate that IEI may hide behind unusual clinical presentations such as RCC. 
Symmetrically, RCC should be regularly investigated with WES at disease onset: an early genetic diagnosis may help 
defining the best HSCT strategy and potentially unveil other cases in the same family. 
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Background and Aims: X-linked agammaglobulinemia (XLA) is caused by Bruton Tyrosine kinase (BTK) gene 
mutation. We report a novel pathogenic variant of BTK gene in two male maternal cousins. 

Methods: Intracellular flow cytometry for BTK protein was performed using three different antibodies. Diagnostic 
exome sequencing (DES), whole-genome sequencing (WGS), and RNA sequencing were performed. 

Results: The proband is a 12-year-old boy, who presented with hypogammaglobulinemia and low B cell count (32-71 
cells/microliter, 1-2% of total lymphocyte (TLC)), and started regular intravenous immunoglobulin (IVIG) therapy at the 
age of 2. There was no family history of immunodeficiency at that time. Five years later, the second patient, a maternal 
cousin of the proband was referred to our hospital at the age of 5. He had a history of recurrent pneumonia and was 
also diagnosed with hypogammaglobulinemia and low B cell count (6 cells/mL, 0.2% of TLC) at the age of 4 and 
started monthly IVIG therapy at outside hospital. BTK flow cytometry using three different antibodies showed results 
with discrepancies (normal BTK expression and deficient BTK expression). DES was non-diagnostic. WGS and RNA 
sequencing were performed under strong suspicion for XLA. Finally, a novel structural variant resulting from inversion 
of two breakpoints in intron 14 of BTK and intergenic region between ARL13A and TRMT2B was found. The proband's 
mother harbored the same inversion variant, therefore confirming X-linked inheritance. 

Conclusions: A novel mutation disrupting BTK gene was identified in two male Korean cousins. WGS and RNA 
sequencing are useful for detecting genomic large rearrangement. 

Disclosure: Lee Kun-Hee Pediatric Cancer and Rare Disease Grant 
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“Dr. Juan I. Menchaca”, Jalisco, México., Servicio De Inmunología Clínica Y Alergias, Guadalajara, Mexico 

Background and Aims: B cells are the hallmark in Common Variable Immunodeficiency (CVID), TACI is a key 
receptor for B cell: activated, marginal zone, memory and plasmatic. The function of these depends on SNVs in its 
gene TNFRSF13B in 17p11.2, and recently had been related with CVID. For that, we aimed to associate the variants 
rs8079130(T/C), rs121908379(GG/CC), rs4792800(A/G) and rs34557412(A/G) of TNFRSF13B with CVID in a Western 
Mexican population. 

Methods: We genotyped by allelic discrimination (TaqMan) four SNVs in TNFRSF13B gene in 25 patients with CVID 
and 99 individuals as a reference group (RG) from Western Mexico. The Hardy-Weinberg Equilibrium (HWE), genetic 
association, linkage disequilibrium were determined in SNPstats. P-values <0.05(CI95%) were statistically significant. 

Results: All variants were in according to HWE, except for rs121908379 where only GGGG was identified. Global 
allelic and genotypic frequencies in every SNV were the following for: rs8079130 (C=89%, CC=78%, TC=21%, 
TT=1%) rs4792800 (A=89%, AA=77%, AG=22%, GG=1%) and rs34557412 (A=97%, AA=96%, AG=2%, GG=2%). In 
the dominant model AG+GG (OR=0.08, CI95%=0.01-0.83, p=0.02) (rs4792800) suggests being a protector factor for 
CVID. On the other hand, the study variants segregates independently (p>0.05). 

Conclusions: Rs4792800 in TNFRSF13B gene is associated to CVID as protector factor in a Western Mexican 
population. This is the first report about genetic susceptibility in sporadic CVID in Mexico. 
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Background and Aims: Common variable immunodeficiency (CVID) is the most prevalent Inborn Error of Immunity, 
characterized by an inadequate response against pathogens resulting in recurrent infections, in this sense, the Human 
Leukocyte Antigen G (encoded by HLA-G gene and located at 6p21.3) which acts as an immunosuppressant for 
humoral and cellular response could lead to an immunodeficient state that predispose to infections and it’s associated 
to poor prognosis. SNVs in their 3’UTR have been associated with susceptibility to infections. So far, we aimed to 
elucidate the association of HLA-G rs66554220 in this gene region with CVID. 

Methods: 21 CVID patients and 196 individuals as reference group (RG) from Western Mexico were recruited. The 
rs66554220 variant was amplified by SSP-PCR and the fragments were visualized in PAGE. Hardy-Weinberg 
equilibrium and study association were performed in SNPstats and SPSS. 

Results: Both study groups were in agreement with Hardy-Weinberg equilibrium. Allelic and genotypic frequencies are 
the following for CVID and RG, respectively, Del=50%, Ins=50%, Del/Del=19%, Del/Ins=62%, Ins/Ins=19% and 
Del=51%, Ins=49%, Del/Del=24%, Del/Ins=53% and Ins/Ins=23%. 

Conclusions: This is an approach for the possible role of rs66554220 variant, which is not associated with CVID or 
any clinic features of it in our population. In Mexico, this is the first study of genetic association of CVID and HLA-G. 
We suggest functional studies to elucidate the role of HLA-G in CVID. 
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Background and Aims: Helsmoortel-Van Der Aa Syndrome (HVDAS) is a rare neurodevelopmental disorder caused 
by heterozygous mutation of ADNP gene, characterized by dysmorphisms, intellectual disability, visual impairment, 
short stature, obesity among a handful of other features. We describe a patient with relevant immune system 
alterations in whom we identified a heterozygous variant in ADNP gene. 

Methods: a 15-year-old male was assessed due to peculiar facial features including beak-shaped nose, hypotelorism, 
small, sunken and hypermetropic eyes, mild intellectual disability, obesity, recurrent respiratory tract infections and 
bilateral diffuse bronchiectasis on HRCT scan. An immunological and genetic work up was performed to rule out an 
inborn error of immunity with syndromic features. 

Results: CD4+ naive cells and CD19+ lymphopenia was detected; mitogen proliferative response, TRECS, anti-
pneumococcal response assays were decreased while total immunoglobulin levels were normal. The Array CGH 
resulted negative and Fragile-X and Cohen syndrome were excluded by Sanger sequencing. A preliminary diagnosis 
of combined immune deficiency (CID) was made and a whole exome sequencing was performed, resulting negative. 
Later in his follow-up, a genetic diagnosis was re-evaluated through a next generation sequencing analysis targeting 
5200 mendelian diseases associated genes: a de novo heterozygous c.817C>T variant was eventually identified in 
ADNP gene causing HVDAS. Due to its mode of inheritance and overlapping clinical phenotype, a pathogenic role was 
deemed likely. 

Conclusions: we described the first patient with CID associated with HVDAS, expanding the spectrum of this rare 
condition. Our experience also underpins the importance of the re-evaluation of undiagnosed yet highly suspicious 
cases with an updated genetic analysis. 

Disclosure: No. 
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Background and Aims: 8-month-old female patient with a personal history of intrauterine growth restriction and 
hypoglycemia at birth. At approximately one month of age, she was admitted to the pediatric intensive care unit for a 
period of 6 months for respiratory symptoms due to initial infection by SARS-CoV-2 and later bacterial superinfection 
with poor evolution. The immunological study resulted in severe hypogammaglobulinemia and lymphopenia (mainly at 
the expense of B cells). 

Methods: Exome sequencing with targeted analysis of 461 genes associated with Inborn Errors of the Immune 
System was performed using the Twist HCExome_v2 Kit with the NextSeq 500 sequencing system platform (Illumina). 
The SOPHiA DDM platform was used for bioinformatics analysis. 

Results: In this study, two mutations in compound heterozygosis in the HELLS gene not previously described were 
identified: a deletion of 7 nucleotides (c.2089-5_2090del), and a nucleotide change (c.2185G>A). The first mutation is 
considered pathogenic as it results in a truncated, non-functional protein. The variant that results in an amino acid 
change, D729N, is also considered pathogenic according to bioinformatics algorithms. 

Conclusions: Based on the clinical and immunological data, we reached the conclusion of a diagnosis of 
Immunodeficiency-Centromeric Instability-Facial Anomalies syndrome type 4 (ICF4)1. This is an autosomal recessive 
disorder that falls into the category of Combined Immunodeficiencies due to errors in DNA repair. 1. Thijssen, P., Ito, 
Y., Grillo, G. et al. Mutations in CDCA7 and HELLS cause immunodeficiency– centromeric instability–facial anomalies 
syndrome. Nat Commun 6, 7870 (2015). 
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Background and Aims: Roifman syndrome (RS) is a rare autosomal recessive condition characterized by skeletal- 
and ophthalmological abnormalities, developmental delay, dysmorphic features and immunodeficiency. The 
immunodeficiency in these patients has been linked to hypogammaglobulinemia and low levels of circulating B-cells, 
rendering patients dependent on immunoglobulin substitution therapy. Despite several reports of skin conditions such 
as eczema and recurrent viral infections, suggesting compromised cellular immunity, normal levels of circulating T-cells 
have generally been reported. We present two sisters with B- and T-cell deficiency and genetically verified RS (one 
sister being diagnosed post mortem). 

Methods: Comprehensive immunological screening was done in order to characterize the sisters` immunological 
phenotype. Medical history focusing on diseases of infectious, autoimmune, skeletal, and dermatological origin were 
retrieved from medical records. Whole Genome Sequencing (WGS) was used to genetically verify the diagnosis of RS. 

Results: Both sisters presented with a history of infectious, autoimmune, skeletal, and dermatological symptoms 
congruent with the RS diagnosis. WGS found both sisters compound heterozygous for two variants, n.18G>A and 
n.46G>A, in RNU4ATAC. The variant n.18G>A has to our knowledge not previously been reported. Both sisters 
showed markedly decreased levels of circulating T-cells (both CD4+ and CD8+ subsets) measured by flow cytometry. 

Conclusions: The n.18G>A novel variant has been found in two sisters with the RS phenotype. The low levels of 
circulating T-cell found in both sisters is expanding the immunological phenotype seen in patients with RS. 
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Background and Aims: Few mutations have been described affecting different proteins of the CD19 complex which 
cause hypogammaglobulinemia and different clinical manifestations. We aimed to describe the specific clinical 
phenotype of the PID patient with a novel mutation in the CD19 gene. 

Methods: An 18-year-old male patient was diagnosed with CVID at the age of 8. When he was referred to our clinic, 
his renal function tests were elevated. He had a recurrent infection history since he was 1 year old. Third-degree 
consanguinity was found between his parents. A renal biopsy was performed due to hypocomplementemia and 
nephrotic syndrome. The Next-Generation (NGS) and Sanger Sequencing (SS) were analyzed. 

Results: Urine analysis revealed nephrotic (8.5 gr/day) proteinuria. Renal biopsy revealed immune-complex mediated 
glomerulonephritis with proliferative segmental sclerosis. The targeted next-generation sequencing panel showed a 
novel homozygous frameshift c.650_651delTG (p.Val217AlafsTer6) variant of the exon 4 of the CD19 gene. This 
variant was not found in the gnomAD exomes and genomes. Using the in-silico tools Mutation Taster, PROVEAN, and 
PolyPhen, the pathogenic effect of this novel mutation were tested; it was predicted to be “disease-causing,” with high 
pathogenicity scores and as likely pathogenic according to American College of Medical Genetics guideline. The 
parents were heterozygous for the same mutation.  

 

Conclusions: Unlike the cases defined in the literature, this case was considered unique on the grounds of 
remarkably low B cell numbers and p-ANCA positive immune-complex glomerulonephritis. 

Disclosure: No. 
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Background and Aims: INPP5D (SHIP1) gene variant was reported to be pathogenic for PIDs in the limited literature. 
SHIP1 functions as a negative regulator of cell proliferation and survival. Until now, hereditary hemorrhagic 
telangiectasia (HHT) has not been reported with CVID yet. We aimed to define the characteristics of our unique case 
presenting both EPHB4 and INPP5D gene mutations. 

Methods:  The 29-year-old male patient had Evans Syndrome (ES) at 7 years old. Because of steroid resistance, he 
had a splenectomy. 8 months after, rituximab was administered due to recurrent autoimmune hemolytic anemia (AHA). 
Before rituximab, his immunoglobulin G (IgG) and IgM were normal; however, IgA was lower than normal (Table 1). 10 
months after rituximab, he was hospitalized due to purulent meningitis. Hypogammaglobulinemia and B cell 
lymphopenia was detected; IVIG was started. He developed recurrent epistaxis at the age of 15. At 17 years, massive 
cervical and axillary lympadenomegalies with high FDG uptake in PET-CT (atypical lymphoid hyperplasia in serial 
biopsies); fascial, conjunctival, and oral mucosal telangiectasias, portal hypertension together with hepatic cavernous 
hemangioma and esophageal varices were developed gradually. He was considered as HHT overlapped with PID 
(Table 2). 

 



Results:  He
terozygous p.G516R mutation in the EPHB4 gene, as well as heterozygous p.T974M mutation in the INPP5D gene, 
was detected in the analysis. 

Conclusions: We have described clinically significant mutations in the overlap of HHT and CVID for the first time in 
the literature. HHT cases with no variant detected in an HHT gene (ENG, ACVRL1, or SMAD4) should also be 
analyzed for the EPHB4 variant. 

Disclosure: No. 

Keywords: Primary Immune deficiency, hereditary hemorrhagic telangiectasia, EPHB4, INPP5D



PD266 

ADA2 DEFICIENCY MIMICKING ACUTE DISSEMINATED ENCEPHALOMYELITIS 

POSTER DISPLAY 06: GENETICS IN IEI 

Lisa Ehlers1, Giorgia Bucciol1, Selket Delafontaine1, Diane Beysen2, Matthias De Wachter2, Leen Moens1, Benson 
Ogunjimi2, Isabelle Meyts1 
1KU Leuven, Laboratory Inborn Errors of Immunity, Department of Microbiology, Immunology And Transplantation, 
Leuven, Belgium, 2Antwerp University Hospital, Department of Paediatrics, Edegem, Belgium 

Background and Aims: Deficiency of adenosine deaminase 2 (DADA2) is caused by biallelic mutations in the ADA2 
gene. Neurological manifestations are present in 51% of patients. Here, we present a case of DADA2 mimicking acute 
disseminated encephalomyelitis (ADEM) caused by a novel splice variant in the ADA2 gene. 

Methods: A case of ADEM is described. We validate the pathogenicity of a novel ADA2 splice variant: Sanger 
sequencing was performed on gDNA and cDNA samples. ADA2 enzyme activity was measured in patient serum and 
supernatant of HEK293 cells overexpressing the ADA2 variant. 

Results: A boy born to Turkish consanguineous parents presented at seven months of age with encephalopathy and 
left-sided hemiparesis. CSF analysis revealed monocytosis and cMRI showed basal ganglia edema. The patient was 
treated for suspected ADEM with high-dose glucocorticoids leading to resolution of the clinical phenotype. At 3.5 years 
of age, left ocular paresis and gait disturbances appeared and another glucocorticoid pulse for suspected ADEM was 
given. He also developed recurrent fever episodes and a livedoid rash. Sanger sequencing revealed a homozygous 
novel splice variant in ADA2 (c.881+1 G>A; CADD score 22.90; MSC 6.827) causing a predicted deletion of amino 
acids 276-294. ADA2 enzyme activity was reduced in serum and upon overexpression in HEK293 cells, confirming 
DADA2. 

Conclusions: This case of DADA2 mimicking ADEM in a patient with a novel ADA2 splice variant underlines the 
multifaceted manifestations of the disease and the need for a high index of clinical suspicion in children with complex 
neurological manifestations. 
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Background and Aims: Inborn errors of immunity (IEIs) are heterogeneous group of genetic conditions characterized 
by recurrent and unusual susceptibility to infection. There is a lack of studies reporting new phenotypes, genetic 
variants, or novel genes from India, one of the most populous countries. With the high consanguinity rate, diverse 
ethnicity, and huge population, we hypothesize, the application of next generation sequencing techniques will help in 
identifying novel genetic defects in Indian population. 

Methods: Families with one or more individuals with a phenotype suggestive of inborn errors of immunities are 
evaluated using targeted gene testing, exome sequencing, and genome sequencing. 

Results: We evaluated a total of 38 unrelated patients. Among these 38 affected individuals, a disease-causing variant 
is identified in 16 patients (PEPD, ADA2, CD40LG, DOCK8, SPINK5, IL12RB1, PSTPIP1, WAS, ELANE, MVK, ATM, 
G6PC3, SLC29A3, DKC1, WDR1, and RAG1). Thus, the diagnostic yield of our study is 42%. The median age of onset 
of symptoms is six months ranging from birth to 12 years. The median age of diagnosis is nine years ranging from 
seven months to 21 years. According to the IUIS classification, four patients were observed with autoinflammatory 
diseases. Combined immunodeficiencies, combined immunodeficiencies with syndromic features, and congenital 
defects of phagocytes were seen in three patients each. Diseases of immune dysregulation, defects in intrinsic and 
innate immunity, and bone marrow failure groups were noted in one patient each. 

Conclusions: These are the preliminary results of our study. We identified 11 novel variants in nine known IEI genes 
thus expanding the mutation spectrum of IEIs. 
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Background and Aims: ALPS is an inborn error of immunity caused by defective FAS-mediated apoptosis, usually a 
heterozygous germline mutation in TNFRSF6 is found. Analysis of families bearing the same TNFRSF6 mutation 
suggests a variable clinical and laboratory phenotype with some ALPS features that tend to decrease over time. 

Methods: we report on clinical and immunological findings in a large kindred affected by ALPS. 

Results: the index patient is a 6-year-old Italian male born to non-consanguineous parents. He was referred to our 
Clinic with a clinical history characterized by recurrent lymphoproliferative episodes with splenomegaly, autoimmune 
thrombocytopenia, and autoimmune neutropenia. Family history was positive for lymphoproliferative episodes and 
autoimmune cytopenia in pediatric age, which resolved during adulthood. Laboratory work-up showed increased 
vitamin B12 levels and expanded CD4-CD8-αβ+ double negative T (DNT) cells. NGS analysis of ALPS-associated 
genes revealed a novel germline heterozygous variant in the TNFRSF6 gene (c.731A>G;p.Q244R). Familial genetic 
analysis identified the same heterozygous TNFRSF6 mutation in the patient’s father, brother, paternal grandfather, 
paternal great-aunt, and paternal second cousin. DNT cells were modestly expanded in the younger subjects of the 
kindred and tended to show a reduction towards the generations. Flowcytometry analysis of FAS/CD95 expression 
revealed reduced FAS/CD95 expression on all patients’ lymphocytes compared to healthy controls. 

Conclusions: we report on a large kindred affected by ALPS due to a novel pathogenic TNFRSF6 mutation. In this 
family, disease activity and specific biomarkers seem to present an inversely age-related trend. More data on 
intrafamilial variability in ALPS mutated patients are warranted to confirm our findings. 
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Background and Aims: The Ikaros (IKZF) family of transcription factors regulate lymphocyte development. 
Heterozygous variants of IKZF 1, 2 and 3 have been described leading to a large array of immune disorders including 
auto-immune cytopenias (AIC). Here we report on 6 unrelated pediatric patients identified amongst the 
OBS’CEREVANCE cohort, presenting with heterozygous variants of IKZF. 

Methods: The OBS'CEREVANCE registry is a prospective national cohort of children with early-onset AIC collecting 
clinical information on a prolonged follow-up. Genetic variants are explored using targeted NGS. 

Results: Three patients, aged 2 to 5 years old at initial diagnosis of AIC, had heterozygous IKZF1 variants. Two 
patients, aged 2 and 11 at initial diagnosis of AIC, had heterozygous IKZF2 variants. One patient, aged 13 at initial 
diagnosis of AIC, had IKZF3 variant. All patients presented with associated immunopathological manifestations ranging 
from subclinical hypogammaglobinemia to multiple auto immune manifestations. In all patients, chronic 
thrombocytopenia required several lines of treatment. With a median follow-up of 8 years (4-18), 4 patients were still 
under therapy. 

Conclusions: Ongoing clinical and biological investigations aim to better describe this small subgroup of AIC pediatric 
patients, to understand whether it is a specific entity of childhood AIC. 

Disclosure: No. 
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Background and Aims: Hereditary angioedema (HAE) is a life-threatening immunodeficiency characterized by 
recurrent attacks of swelling. Defective SERPING1 gene leads to decreased level and/or function of C1 inhibitor, which 
results in local bradykinin overproduction and subsequent angioedema development. An immune response can 
modulate disease course as it involves molecules potentially participating in edema development. 

Methods: We analyzed expression patterns of selected genes in monocyte-macrophage cell lineage using targeted 
RNA-seq to reveal differences between HAE patients with mild and severe disease courses compared to controls. 

Results: Although the differences between patients with different disease courses were subtle, we identified several 
individual genes, which were up- or down-regulated in at least one analyzed cell type. Not surprisingly, SERPING1 
mRNA was decreased in both macrophages and monocytes of HAE patients, more markedly in patients with severe 
HAE. Downregulation of gene expression was further confirmed for CXCL10 in monocytes or CXCL8 in macrophages. 
Conversely, FCGR1A in monocytes or NEAT1 in both macrophages and macrophages treated with interferon-gamma 
were up-regulated. And additionally, specific groups of co-expressed genes were formed in HAE patients differently 
from controls and in dependence on cell type and HAE severity. 

Conclusions: While we were not able to find any sequence variants contributing significantly to different HAE 
phenotypes at the genomic level, transcriptomic analysis of monocytes and macrophages revealed significant shifts in 
the expression of some genes. Our findings indicated a different pattern of immune system activation in HAE patients 
compared to controls and also between HAE patients with different disease severity. 

Disclosure: This project was supported by MZd grant NV18-05-00330 and specific research MSMT grant 
(MUNI/A/1244/2021). 
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Background and Aims: Background: Human Inborn Errors of Immunity (IEIs) are clinically and genetically 
heterogeneous group of diseases, with relatively mild clinical course or severe types that can be life-threatening. 
Primary immune regulatory disorders (PIRDs) are a subgroup of IEIs characterized by heterogeneous clinical 
phenotypes, predominated by severe atopy, autoimmunity, lymphoproliferation, hyperinflammation, autoinflammation, 
and malignancy. According to the most recent report by the International Union of Immunological Societies (IUIS), 
PIRDs caused by mutations in LYST, RAB27A, AP3B1, AP3D1, PRF1, UNC13D, STX11, STXBP2, FAAP24, SLC7A7, 
RASGRP1, CD70, CTPS1, RLTPR, ITK, MAGT1, PRKCD, TNFRSF9, SH2DIA, XIAP, CD27 (TNFRSF7), FAS 
(TNFRSF6), FASLG (TNFSF6), CASP10, CASP8, FADD, LRBA, STAT3, AIRE, ITCH, ZAP70, TPP2, JAK1, PEPD, 
FOXP3, IL2RA, CTLA4, BACH2, IL2RB, DEF6, FERMT1, IL10, IL10RA, IL10RB, NFAT5, TGFB1 and RIPK1 genes. 

Methods: The targeted next-generation sequencing (TNGS) workflow based on Ion AmpliSeq™ Primary Immune 
Deficiency Research Panel was designed for sequencing 264 IEI related genes on Ion S5™ Sequencer. 

Results: We present 19 disease-causing variants (7 novel) which were identified in 20 patients in 12 different PIRD 
genes (LYST, RAB27A, PI3KCD, SH2D1A, XIAP, LRBA, CTLA4, STAT3, AIRE, FOXP3, ZAP70, IL10RB). 

Conclusions: Conclusion: Next generation sequencing allowed a rapid and an accurate diagnosis PIRD patient. 

Disclosure: No. 
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Background and Aims: Chromosomal breakage syndromes are rare conditions among Primary immunodeficiency 
syndromes (PID) that result in chromosomal instability and DNA damage. We described a novel NSMCE3 gene 
mutation in a patient with failure to thrive and progressive lung injury. 

Methods: A 2-year-old boy was admitted to our hospital with failure to thrive, respiratory distress, skin rash, and 
hydrocephaly. His parents were first cousins and had no history of previous medical complications in relatives. Despite 
aggressive treatment with wide-spectrum antimicrobial agents, he died from progressive pneumonia. 

Results: Chest radiography showed bilateral patchy alveolar opacities and diffused haziness. CBC showed mild 
lymphopenia (2500 cells/mcL). He tested positive for Cytomegalovirus in plasma. CD flow cytometry demonstrated a 
decreased level in CD4+ (10%), CD8+ (26%), and CD4+/CD8+ ratio (0.38). Immunoglobulins levels were within normal 
limits except for IgE, which was significantly elevated (1830 mg/dl). Based on ESID diagnostic criteria for PID, 
combined immunodeficiency was suggested for our patient. Whole-exome sequencing revealed a homozygote 
mutation in the NSMCE3 gene (Variant c.790C>G p.L264V, Chromosomal position Chr15: 29,561,120) which was 
segregated in both parents with the Sanger sequencing technique. 

Conclusions: Other mutant variants of the NSMCE3 gene were reported lately in four Dutch children with severe lung 
disease, combined immunodeficiency, and chromosomal breakage syndrome. This novel variant is compatible with the 
clinical features of previous cases and can be considered as a pathogenic mutation. 

Disclosure: No. 

Keywords: Chromosomal breakage, combined immunodeficiency, Pneumonia, Whole-exome sequencing, NSMCE3



PD273 
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Background and Aims: Severe combined immunodeficiency with IL-7Rα-chain deficiency has immunologic 
phenotype T-B+NK+, frequency∼10% of SCID cases. 

Methods: We conducted a multicenter retrospective study, enrolling patients’ DNA with clinically suspected-SCID 
without genetic confirmation from Belarus(n=22) and Ukraine(n=24); children were selected from the mortality lists who 
died before the age of 1 year due to complications from generalized infections in infants (21–DNA was obtained from 
newborn cards, 16–FFPE, 2–FFT,1–FT,6–PB). We investigated a NGS PID panel of 102-SCID/CID genes. 

Results: We studied DNA from 20 females and 26 males. In 19/46 patients’ DNA TREC/KRECs were determined, 
TRECs–mediana-4.2х103(0-2.0х104)/106leukocytes) and KREC–mediana-4.6х103(0-3.9х104)/106leukocytes). In three 
patients with T-B+SCID, TREC were undetectable and KREC-normal were (8.2х103(2.7х103-2.1х104)/106leukocytes). 
In 2/4 patients, the genetic variant of p.S44R in the IL7Ra gene was detected in the homozygous state, in 2 of patients-
in the heterozygous state, one patient had heterozygous compound with other mutations in the IL7Ra gene. p.C57R, p. 
R206Q, which is described by Clivar database as Uncertain significance. Variant p.S44R is not annotated in ClinVar 
database. According to Mutation Taster, SIFT, and PolyPhen-2 programs predicting the functional consequences of 
non-synonymous substitutions, this variant is classified as probably pathogenic by Pathogenicity Scores (9/10). The 
patients with homozygous p.Ser44Arg were born in Western part of Ukraine (n=1) and Belarus (n=1) from unrelated 
families, heterozygous state in 2 patients from Belarus. 

Conclusions: Based on our data, a repeated substitution in the IL7Ra gene may be classified as mutation and may 
have the “founder effect” in East Slavic countries. 
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Background and Aims: DOCK8 deficiency is a combined immune deficiency that was initially classified as an 
autosomal recessive form of Hyper IgE syndrome (HIES). Clinical symptoms may overlap with those found in the 
autosomal dominant form caused by STAT3 mutations, and include eczema, recurrent pneumonias, high IgE levels, 
and mucocutaneous candidiasis. DOCK8 deficient individuals are characterized by allergies, and cutaneous viral 
infections with associated cancers. 

Methods: Herein we describe the case of a 12-year-old child born from a consanguineous family, with a history of a 
sister died at 6-year-old from severe infections. He was diagnosed with eczema, recurrent infections, bronchiectasis, 
staphylococcal skin abscesses, otitis, oral candidiasis, elevated IgE, and eosinophilia. He had a score of 46 points 
according to NIH-HIES scoring norms, thus STAT3 deficiency was suspected. Sclerosing cholangitis (SC) was 
detected later. Unfortunately, he died one year later from respiratory infections. 

Results: Flow cytometry revealed that STAT3 phosphorylation was entirely defective, and the percentage of TH17 
cells was decreased. Targeted Sanger sequencing revealed no STAT3 mutations in coding exons. Whole exome 
sequencing, revealed a novel deletion of 3420pb in the DOCK8 gene, resulting in a premature codon stop 
(G1988fsX1990). 

Conclusions: DOCK8 deficiency is plausible in suspected HIES patients who have allergies and severe viral 
infections. SC was found in only 5% of a large cohort of DOCK8-deficient patients. Next Generation Sequencing could 
help with quicker and more efficient diagnosis, especially in altered disease’s phenotype expression, and help to 
distinguish between HIES patients with a DOCK8 mutations from those with a STAT3 mutations. 
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Background and Aims: Netherton syndrome is a rare autosomal recessive genodermatosis characterized by 
congenital ichthyosiform erythroderma, trichorrhexis invaginata and immune dysregulation caused by SPINK5 mutation 
leading to reduction of LEKTI inhibition of proteolytic enzymes in the skin. Most complications of the disease occur in 
the first months of life with dehydration, failure to thrive and recurrent infections. We present clinical and genetic data of 
Slovenian Netherton patients treated in the University Medical Center Ljubljana, Slovenia in the last 30 years. 

Methods: We have analyzed clinical documentation of Netherton patients treated in the University Children's Hospital 
and the Dermatology and Venereology Clinic. We have compared their clinical picture, time to clinical and genetic 
diagnosis and their mutations. 

Results: In this study, we report on 7 unrelated patients with Netherton Syndrome aged 4 months to 30 years. All of 
our patients had more severe clinical course in the first five years of life. We have three patients with a homozygous 
mutation in our cohort with different clinical course. The most severe disease course has our youngest patient with 
c.1431-12G>A . 

Conclusions: A Slovenian cohort of patients with Netherton syndrome has similar course of disease and 
complications as previously described Netherton syndrome. In our experience patients with different SPINK5 
homozygous mutations can have different clinical course. The patient with the most severe course has an intronic 
homozygous mutation that leads to the absence of the LEKTIexpression. Some, if not all Netherthon patients could 
probably benefit from active antimicrobial prophylaxis and immunoglobulin prophylactic treatment in the first months of 
life. 

Disclosure: No.
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Background and Aims: BACKGROUND. Mendelian susceptibility to mycobacterial disease (MSMD) is a rare genetic 
disorder with impaired immunity against intracellular pathogens, such as mycobacteria, attenuated Mycobacterium 
bovis -Bacillus Calmette-Guérin (BCG) vaccine strains, and environmental mycobacteria, in otherwise healthy 
individuals. In Mexico, the estimated incidence of tuberculosis in 2019 was 23 cases/100,000 people. BCG vaccination 
is mandatory in Mexico. PURPOSE. To review the clinical, immunological, and genetic characteristics of MSMD 
patients followed in ten hospitals across Mexico. 

Methods: METHODS. This retrospective study describes the clinical, immunological, and genetic characteristics of 
patients in Mexico diagnosed with MSMD from 2006 to 2021. 

Results: RESULTS. Twenty-two patients from 17 kindreds were diagnosed with MSMD. Fourteen were male (64%) 
and eight were female. After BCG vaccination, 12 patients (70%) developed BCG infections. Six (22%) developed 
infections caused by Salmonella , and 11 (50%) developed infections caused by fungi, particularly Histoplasma . 
Thirteen different pathogenic variants were identified in IL12RB1 ( n =13), IFNGR1 ( n =3), and IFNGR2 ( n =1). Seven 
of the 22 patients died; the main cause was disseminated BCG infection. 

Conclusions: CONCLUSION. Interleukin-12Rβ1 deficiency was the main cause of MSMD in the Mexican cohort. The 
main etiologic agent responsible for morbidity and mortality was BCG. 
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Background and Aims: GATA binding protein 2 is a transcription factor vital for hematopoiesis and the maintenance 
and survival of HSCs. Germline mutations in GATA2 lead to an autosomal dominant disease which is characterized by 
a wide range of symptoms, including Emberger syndrome, familial MDS/AML, mycobacterial and viral infections, 
immunodeficiency, and malignancy. Affected immune cells are mainly monocytes, B cells, NK, and DC. This case 
report demonstrates the importance of genetic tests for patients with PIDDs for early diagnosis. The availability of 
molecular genetic analyses helps clinicians to diagnose and cure the patients at an early convenience. 

Methods: NGS was performed for the patient and defect is confirmed on the patient and his father with Sanger 
sequencing. An 11 year-old male presented with recurrent lung infection, asthma, cockroach allergy, pneumonia, 
recurrent aptha, otitis, and warts in feet. He has decreased lymphocyte number, CD4+ T cell, and switch memory B cell 
percentages, in addition to high number of CD8+ T cells and naïve B cell percentage. 

Results: Missense heterozygote c.1081C>T (p.R361C) mutation reported in the literature as a likely pathogenic was 
found in the patient. After family evaluation, we found that patient`s father with mild symptoms of cellular 
immunodeficiency had the same GATA2 mutation with lymphopenia. 

Conclusions: Since there was a familial background, genetic analysis is planned in a relatively early age in the 
patient, and we saw that the clinical manifestations of GATA 2 gene deficiency are in a wide range in a same family. 
This is possibly due to the environmental and epigenetic factors. 
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Background and Aims: Patients with Common Variable Immunodeficiency (CVID) have recurrent pulmonary 
infections due the declivity of antibodies, characteristic of this Inborn Error of Immunity. Molecules as PAI-1 (encoded 
by SERPINE1), have been associated with tissue injury, inflammation and sepsis, especially in lungs as in the case of 
pneumonia, an initial clinical feature in patients with CVID. The SNV rs1799889 in -675 (4G/5G) of the SERPINE1 
gene is related with the increase of soluble levels of PAI-1 and with higher incidence of acquired pneumonia. 
Therefore, the relationship between the rs1799889 variant in patients with CVID and their clinical characteristics was 
determined. 

Methods: A total of 24 Mexican patients with a diagnosis of CVID and 176 individuals as reference group (RG) were 
included in the study and genotyping of the rs1799889 variant (4G/5G) was performed by AS-PCR followed by PAGE. 
Hardy-Weinberg Equilibrium (HWE) and association study were performed in SNPstats and SPSS. P values <0.05 (CI 
95%) were statistically significant. 

Results: Both study groups were in HWE. The allelic and genotypic frequencies were: 5G=67%, 4G=33%; 
5G/5G=42%, 5G/4G=50%, 4G/4G=8% for CVID, and 5G=65%, 4G=35%, 5G/5G=42%, 5G/4G=46%, 4G/4G=12% for 
RG. There is a marginal association between rs1799889 and the clinical presentation of recurrent pulmonary infections 
(p=0.04). 

Conclusions: We suggest the rs1799889 variant as a possible biomarker in clinical prognosis of CVID patients, also 
analyze the association with protein and genic expression could contribute to improve the understanding of the 
heterogeneous clinical picture of CVID and PAI-1 as a outcome biomarker. 
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Background and Aims: Inflammatory bowel disease (IBD) comprises an heterogeneous and complex group of 
disorders which has a multifactor etiology with contributions from genetics, environment and microbiota. Genetic 
factors affecting barrier function and intestinal immune homeostasis are increasingly demonstrated to be involved. 
Here we present two pediatric patients with very early onset IBD (VEO-IBD) and challenging molecular diagnosis. 

Methods: Genomic DNA from peripheral blood of the patients was isolated and Next Generation Sequencing (Gene 
Systems) was performed using a screening panel of 200 genes associated with immunodeficiency. 

Results: Case 1: 9-years-old boy in follow-up for severe VEO-IBD carrying end ileostomy and in treatment with 
ustekinumab. Genetic analysis revealed three heterozygous mutations: frameshift variants in TTC7A gene 
(p.Gly8AlafsTer4) and in TNFRSF6B gene (p.Asn173GlnfsTer18); and a missense variant in NFKB2 gene 
(p.Pro883Thr). It was also identified polimorphisms in NLRP3, CYBA and NCF2 genes, associated with increased risk 
and severity in inflammatory related-conditions. Case 2: 5-years-old with VEO-IBD, refractory to several treatments and 
currently with infliximab. He also presents developmental and language delay. Genetic analysis revealed a nonsense 
heterozygous mutation in TRAF3 gene (p.Glu363Ter), leading to a truncated protein without the TRAF C-terminal 
domain, and a well-known monoallelic deleterious variant in PRF1 gene (p.Lys285del). 

Conclusions: A spectrum of single genetic defects is thought to underlie the pathogenesis of patients with VEO-IBD. 
However in many of them it is often found a complex polygenic background, rendering difficult the task of molecular 
interpretation to achieve a precise diagnosis and treatment of the patient. 
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Background and Aims: Biallelic CD3E gene mutation causes a SCID leading to early death unless HSCT is 
performed. We describe a large Maroccan family with history of multiple infant deaths and carrying a novel CD3E 
mutation. 

Methods: Data were obtained during the regular clinical workup of the patients. 

Results: The proband displayed at one month of age a respiratory insufficiency caused by CMV and Haemophilus 
Influenzae pneumonia, requiring mechanical ventilation. Laboratory analysis showed absence of peripheral T cells and 
low serum immunoglobulin levels. Treatment included foscarnet, fluconazole, steroid, IVIG and teofillin. Family history 
revealed multiple consanguinity and five infant deaths. NGS analysis demonstrated a novel homozygous CD3E 
c.G60A, p.W20*. HSCT from the HLA-identical father was performed without conditioning. The patient required ECMO 
immediately after the procedure for respiratory deterioration, and passed away despite evidence of engraftment. One 
year later, a two months old cousin presented with a oxygen-dependent respiratory infection. Laboratory tests showed 
normal amount of WBC and 2200/ul total lymphocytes, but absent CD3+/CD45+ T cells and elevated copies of CMV-
DNA. Brain MRI showed diffuse white matter abnormalities compatible with silent CMV infection. Foscarnet and IVIG 
were administered. CD3E gene Sanger sequencing confirmed the same homozygous mutation of the deceased 
cousin. HSCT was performed from an HLA-matched sibling donor with treosulfan/fludarabine conditioning regimen and 
post-transplant cyclophosphamide without complications. The patient is alive and well at 4 years post-transplant. 

Conclusions: SCID may present with mildly decreased total lymphocytes count and should be suspected in patients 
with family history of infant deaths, consanguinity, and early onset severe infections. 
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Background and Aims: Wiskott-Aldrich syndrome (WAS) is a rare X-linked inborn error of immunity caused by loss-
of-function (LOF) mutations in WAS gene. The clinical presentation ranges from moderate X-linked thrombocytopenia 
(XLT) to classical WAS characterized by microthrombocytopenia, eczema and infections associated with a high 
incidence of autoimmunity and an increased risk of malignancies. 

Methods: Herein, we report clinical and immunogenetic features of five Tunisian patients harboring Loss-of-function 
WAS mutations. 

Results: They presented at an early age with thrombocytopenia associated to eczema (P2 and P4) and autoimmune 
hemolytic anemia (P2, P3, P4 and P5). P4 had also Kaposi-Juliusberg's syndrome and P2 developped severe 
candidiasis, hypotrophy and coeliac disease. High level of IgA and inverted CD4/CD8 ratio were found in P2 and P5. 
Lymphoproliferative response to anti-CD3 was reduced in both P2 and P3. Intracellular WAS protein expression 
assessed by flow cytometry was absent in P1, P2, P4 and P5 and strongly reduced (10 %) in P3. Genomic DNA 
amplification of WAS gene showed the presence of a missense (A56V) mutation in P1, a novel frameshift (Q80*) in P4 
and three splice site variations (g.7392T>G, c.360+1delG and c.789+1G>C in P5, P2 and P3, respectively). P1 
showing an XLT phenotype is now 7 year-old with a good clinical course. Hematopoietic stem cell transplantation has 
been successfully performed in P3. P'4 and P5 died. 

Conclusions: Our results highlight the lack of correlation between clinical, immunological and genetic phenotypes. 
Further investigations are needed to assess the effective consequences of these splice site mutations on mRNA 
expression. 

Disclosure: No. 

Keyword: Wiskott-Aldrich Syndrome, Molecular analysis, WAS



PD282 

NEW CASE of CDC42 DEFICIENCY WITH ADDITIONAL PATHOGENIC VARIANTS IN UNC13D AND DNAH8 
GENES 

POSTER DISPLAY 06: GENETICS IN IEI 

Inga Sakovich1, Aleksandra Kupchinskaya2, Yulia Zharankova3, Svetlana Aleshkevich3, Tatsiana Shman1, Ekaterina 
Polyakova1, Alina Tarasova1, Tatyana Ermilova1, Mikhail Belevtsev1, Svetlana Sharapova1 
1Belarusian Research Center for Pediatric Oncology, Hematology and Immunology, Research Department, 
Borovlyany, Belarus, 2Belarussian Centre for Pediatric Oncology, Hematology and Immunology, Research Department, 
Минск, Belarus, 3Belarusian Research Center for Pediatric Oncology, Hematology and Immunology, Outpatient 
Department, Borovlyany, Belarus 

Background and Aims: CDC42-deficiency (or Takenouchi-Kosaki syndrome) is autosomal-dominant disorder 
associated with congenital malformations, bone marrow failure (BMF), HLH and autoinflammation. 

Methods: We reported a case of 12-y.o girl with cytopenia since birth, congenital malformations and B-cell 
immunodeficiency. 

Results: Patient manifested with thrombocytopenia firstly diagnosed in 3m. Congenital malformations includes 
perineal anus ectopia, sensorineural deafness and facial dysmorphism. Hepatosplenomegaly (+1.5-+6.5sm) was firstly 
noted at 8m and is preserved until now. Leucopenia (1-3.5×109/L) and thrombocytopenia (7-140×109/L) have been 
observed throughout patient’s life. Infectious episodes have occurred infrequently: pneumonia at 3 and 10yrs, second 
episode was complicated with bronchiolitis, hydrothorax, hydropericardium. Chromosomal aberrations and instability 
were not revealed. DNA double-strand break repair was slightly impaired. Immunological tests revealed decreased B-
cells (2.8%,26 cells/μl), slightly reduced IgG (4.5-6.5g/L) with normal B-mem, elevated CD21low B-cells (24%); 
naïve/memory T-cells and RTE were in normal ranges. Panel sequencing (Invitae immunodeficiency panel, 452 genes) 
revealed pathogenic variants in CDC42 (p.Arg68Gln), DNAH8 (p.Arg2123*) and UNC13D (p.Cys136Trpfs*7). Although 
patient has two HLH-associated pathogenic variants, phagocytizing macrophages was detected in bone marrow 
aspirate only at 7yrs, without any additional biochemical HLH sings (HLH score-160points). 

Conclusions: We describe new case of CDC42-deficiency with additional genetic events. 

Disclosure: No. 

Keywords: Takenouchi-Kosaki syndrome, CDC42, Bone marrow failure, B-cell immunodeficiency



PD283 

COEXISTENCE of TNFRSF13B AND IL2RG MUTATIONS IN A PATIENT WITH CVID 

POSTER DISPLAY 06: GENETICS IN IEI 

Ana García-Soidán1, Ignacio Iturrieta Zuazo1, Elena Manterola Navarro1, Patricia Fernández San José2, Ana De 
Andrés Martín1 
1Hospital Universitario Ramón y Cajal, Clinical Immunology, Madrid, Spain, 2Hospital Universitario Ramón y Cajal, 
Genetics, Madrid, Spain 

Background and Aims: Background and aims: Common variable immunodeficiency (CVID) is a heterogeneous 
disorder characterized by low immunoglobulin serum levels and impaired vaccine responses with a wide variety of 
infectious and noninfectious complications. While the majority of cases occur sporadically, approximately 10-20% have 
a familial background hinting towards a genetic origin of disease. A genetic diagnosis has been shown to affect patient 
management. 

Methods: Method: A case report 

Results: We report the case of a 49 years-old man whose follow-up started after reporting severe 
panhypogammaglobulinemia while being treated for Hodgkin’s disease at 29 years old. Reporting a clinical history of 
chronic sinusitis, thrombocytopenia and nodular regenerative hyperplasia and low levels of IgG, IgM and IgA and 
memory B-cells. He was diagnosed of CVID according to the ESID criteria. He also present a second hematologic 
neoplasms (Diffuse large B cell lymphoma) at age 47. He haven’t present any impairment of the T or NK-cells. Recent 
NGS genetic analysis revealed two mutations: Heterozigous TNFRSF13B mutation (c.542C>A), classified as a likely 
pathogenic variant in CVID patients. Hemizigous IL2RG mutation (c.918C>A ), classified as likely pathogenic and 
found in patients with severe and moderate X-linked severe combined immunodeficiency. 

Conclusions: We report a case of a CVID patients with a TNFRSF13B mutation coexisting with a IL2RG mutation, 
presented in X-linked combined immunodeficiency patients. Despite the genetic results, our patient only meet criteria 
to CVID. Our next step is a deeper study of the mutations trying to elucidate its role. 
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Background and Aims: The first molecular evidence of a monogenic predisposition to mycobacteria came from the 
study of MSMD, which confers a selective susceptibility to infections with low virulent mycobacteria. We aimed to study 
this mendelian susceptibility to mycobacterial diseases in Moroccan kindreds through clinical, immunological and 
genetic analysis. 

Methods: Patients presented with clinical features of MSMD, were recruited into this study. Diagnosis of BCG was 
done according to ESID diagnostic criteria. We used whole blood samples from 17 patients and 16 age-matched 
healthy controls. To measure IL-12 and IFN-γ production, samples were activated by BCG plus recombinant human 
IFN-γ or recombinant human IL-12. Immunological assessments and genetic analysis were also done for patients and 
their families. 

Results: Our study involved 17 index cases from 13 unrelated Moroccan families. Their median age at onset was 6 
months, while that at diagnosis was 4 years. Ten index cases (64%) were born to consanguineous parents. All patients 
were vaccinated with BCG vaccine with the development of complications in 12 patients. Most of patients have normal 
serum immunoglobulin levels and numbers of subpopulations. Genetic mutations were identified on the following 
genes: IL12RB1 in 8 patients, STAT1 in 4 patients, SPPL2A in two patients, IFNGR1, TYK2 and TBX21 in one patient 
each, with different modes of inheritance. 

Conclusions: These results confirm that the integrity of IFNγ-mediated immunity is required for host defense against 
mycobacterial infection. The study of these monogenic defects contributes to understanding the molecular mechanism 
of mycobacterial infections and to the development of new diagnostic and therapeutic approaches. 
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Background and Aims: LRBA deficiency associates immune deficiency, lymphoproliferation, and various organ-
specific autoimmunity. it is thought to regulate the CTLA4 protein, an inhibitory immunoreceptor. It was considered as a 
common variable immunodeficiency (CVID)-like disease, now it is recognized as a well-individualized entity with 
specific treatment. 

Methods: Here we present the first moroccan case of LRBA deficiency, retained after 24 years of diagnosis delay. 

Results: A 25-year-old patient, with first-degree consanguinity, has began around the age of one year, to have a 
chronic diarrhea. Later, she presented with repeated lung infections, associated with a failure to thrive. At the age of 
10, Crohn's disease was suspected and unsuccessfully treated with immunosuppressors. Warts, lymph nodes and 
autoimmune symptoms such as arthritis and a posterior uveitis, have began to occur. She developed bronchiectasis, at 
the age of 13. She had lymphopenia with negative HIV serology, thrombocytopenia. Protein electrophoresis and 
immunoglobulin assay showed severe hypogammaglobulinemia: IgG: 0.9 g/l (N: 6.6-12.8 ), IgM < 0.04 g/l (N: 0.4-2.3), 
Ig A < 0.01 g/l (N: 0.6-2.5)). Lymphocyte subpopulations study showed the absence of B cell anda decreased CD4+. 
CVID was diagnosed,within the spectrum of late onset combined immunodeficiency (LOCID). Intravenous 
immunoglobulins improved mildly, with no real digestive remission. Finally, genetic analysis revealed a homozygous 
mutation in the LRBA gene. Our patient is a candidate for abatacept. 

Conclusions: This is the first report of LRBA deficiency in Morocco, where using biologics may significantly improve 
prognosis, after 24 years of diagnosis delay. WES is a promisisng tool to uncover diseases hidden under the CVID 
umbrella. 
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Background and Aims: Hereditary angioedema (HAE) is an uncommon genetic disorder with autosomal dominant 
mode of inheritance. Most cases of HAE are caused by pathogenic variants in SERPING1 gene. There is paucity of 
literature on genetics of HAE from India. We aim to study genetic landscape of patients with HAE from North India. 

Methods: Genetic studies of patients suspected to have HAE were carried out either using SERPING1 gene 
sequencing or targeted next generation sequencing or whole exome sequencing. MLPA for SERPING1 gene was 
carried out in a few patients. 

Results: We included 145 patients from 53 families. Exonic variants in SERPING1 gene in 25 families were reported. 
Eight families had variants in exon 7. Five families had variants in exon 8. Four families had variants in exon 3 and 
exon 6 each. Two families had variants in exon 5. Variant in exon 4 and exon 2 was found in 1 family each. Most 
common type of variant was missense followed by frameshift, nonsense and small deletion. Seven exonic variants 
detected were novel. Four families had variants in intron 6. Variant in intron 1, intron 2 was found in one family each. 
Eight families had no pathogenic variant. Llarge deletion in exon 8 of 1 family was confirmed through MLPA. Variants 
in XPNEP2 and CPN1 gene were found in one family each. 

Conclusions: Genetic profile of patients with HAE in India may be different from that reported from other countries. 
Most variants are seen in the later part of the gene (i.e. exon 7 and 8). 
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Background and Aims: Scientific advances and greater accessibility to genetic studies allow diagnoses of different 
pathologies that present the same phenotype. We present the case of a patient with granulomas, recurrent infections 
and enteropathy whose clinical picture could be explained by the variants found in two different genes. 

Methods: Review of clinical history. 

Results: Clinical Case: Male patient, 5 years old, recurrent infections (suppurative otitis, pneumonias) and 
granulomatous lesions on both elbows. He has skin biopsies reporting granulomatous dermohypodermitis with 
necrobiosis No germ was found. No relevant family history. Normal immunoglobulins, inadequate antibody response to 
protein antigens. Normal number of B cells with decreased memory B cells and elevated transitional B cells. Normal 
CD4+ T cells and NK cells but CD8 lymphopenia. Normal DHR test. The patient consult 4 years later due to 
persistence of granulomatous lesions and newly recurrent perianal fistulas. Intestinal biopsy reported lymphoid 
follicular hyperplasia. A panel of genes is requested that reports a likely pathogenic variant, in homozygous state, in 
NOD2 and two pathogenic variants in TAP2. MHC class 1 expression by cytometry is pending. 

Conclusions: The variants in TAP2 would explain a large part of the patient's clinical picture, but the variants in NOD2 
could be responsible for his gastrointestinal manifestations. It is important to be able to carry out functional studies that 
help us elucidate the causation of each variant in the different clinical manifestations of the patient in order to define an 
adequate treatment. 
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Background and Aims: Newborn screening can identify neonatal T cell lymphopenia (TCL) through the detection of 
low copies of T cell receptor excision circles (TRECs) in dried blood spots collected at birth. Identifying the underlying 
genetic etiology is necessary to guide subsequent clinical management and family planning. We sought to elucidate 
the molecular basis of patients with TCL without an apparent genetic diagnosis. 

Methods: We used genomic testing, functional and immunological assays to identify and elucidate the genetic and 
mechanistic basis of TCL. 

Results: We identified two unrelated males with abnormal TREC level at birth and non severe T-cell lymphopenia, with 
heterozygous truncating variants [c.280C>T (p.Gln94Ter) and c.74_75dup (p.Ala26Profs*116), respectively] in 
forkhead box I3 transcription factor, FOXI3. We performed a dual luciferase assay using the FOXI3-responsive AE4 
promoter in which both variants showed the same low level of transcriptional activation as the control mock vector, 
consistent with nonsense mediated mRNA decay of FOXI3 transcript. Utilizing the artificial thymic organoid (ATO) 
system, we determined that CD34+ cells isolated from the individual with p.Gln94Ter variant retained the ability to 
differentiate into CD4+CD8b+ double positive and TCRab+CD3+ cells, with absolute count/ATO similar to controls, 
suggesting that FOXI3 haploinsufficiency is not affecting the T cell differentiation ability of hematopoietic stem and 
progenitor cells, but rather, the lymphopenia is likely caused by defects in thymic tissue functionality and/or 
development caused by the lack of FOXI3. 

Conclusions: Our findings support the notion that haploinsufficiency of FOXI3 results in TCL and that FOXI3 may be a 
key modulator of thymus development. 
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Background and Aims: The nuclear IRF2BP2 protein (IFN regulatory factor 2 binding protein 2 was initially identified 
as a transcriptional corepressor dependent on Interferon regulatory factor-2 (IRF-2). Variants in IRF2BP2 have recently 
been reported in familial CVID, immune dysregulation, and inflammatory conditions. This study investigated three rare 
novel variants identified in patients with primary antibody deficiency and autoimmunity by whole exome-sequencing 
(WES). 

Methods: Following transient overexpression of EGFP-fused mutants in HEK293 cells and transfection in Jurkat cell 
lines, we used fluorescence microscopy, real-time PCR and Western blotting to analyze their effects on IRF2BP2 
expression, subcellular localization, nuclear translocation of IRF2, and the transcriptional activation of NFkB1(p50) 
following stimulation. 

Results: We found altered IRF2BP2 mRNA and protein expression levels in the mutants compared to the wildtype 
after IRF2BP2 overexpression. In confocal fluorescence microscopy, variants located in the C-terminal RING finger 
domain showed an irregular aggregate formation and distribution instead of the expected nuclear localization 
compared to the variants in the N-terminal zinc finger domain and their wildtype counterpart. Immunoblotting revealed 
an impaired IRF2 and NFκB1 (p50) nuclear localization in the mutants compared to the IRF2BP2 wildtype counterpart. 
LPS stimulation reduced both the expression and localization of IRF2BP2 to the nucleus. 

Conclusions: Our data provide additional evidence for the clinical significance of IRF2BP2 mutations in the 
pathogenesis of immunodeficiency and immune dysregulation. It suggests an impairment of the nuclear translocation 
of IRF2 and NFκB1 (p50) due to the upregulation of IRF2BP2, which may affect specific gene expression, involved 
in immune regulation. 
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Background and Aims: There is currently no single database - whether OMIM, ClinVar, INFEVERS, or other – that 
has been able to capture in depth the vast realm of Inborn Errors of Immunity (IEI)-specific data. Many IEIs are multi-
system disorders that may present at the doorstep of any clinician. However, the number of specialists comfortable 
with these conditions remains limited. Therefore, we aimed to develop a comprehensive public database (GenIA) that 
could collect this vast and complex information and that could become a reference for clinicians, geneticists and 
researchers. 

Methods: GenIA is written in SQL and is accessible through a PHP-based web-application (geniadb.net). The stored 
demographic, genetic, clinical, functional and laboratory data has been extracted from the manual curation of published 
research articles. No sensitive or identifiable information is collected. 

Results: Unlike other databases, which lack dimensions or are populated with largely computational and non-curated 
information, GenIA can store the specific considerations, pitfalls and diagnostic paradigms for each gene, its 
associated genetic conditions with their pathomechanism(s), and all reported variants and subjects with all their clinical 
manifestations and lab data. Our results show that some IEIs are not recognized in other public databases, such as 
OMIM, and that critical clinical information associated with a gene or genetic condition can be absent in widely used 
resources, such as HPO. 

Conclusions: GenIA can be a practical tool for scientists and physicians to help inform their diagnostic strategies, 
interpretation of results, and/or patient counseling. GenIA could improve the current diagnostic odyssey that patients 
go through before getting the most appropriate treatment. 
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Background and Aims: X-linked agammaglobulinemia is caused by Bruton Tyrosine Kinase gene mutation, resulting 
in low B cell and immunoglobulin levels. We present two children with a leaky phenotype of XLA who have a novel 
c.1361A>C mutation. 

Methods: We searched PubMed for case reports published in the past 10 years using keyword “BTK mutation XLA". 

Results: We found 97 articles on PubMed pertaining to BTK mutation and XLA, of which 23 reported novel mutations. 
To our best knowledge, missense mutation c.1361A>C [p.His454Pro] has not yet been reported. Our proband is a 3-
year-old Mexican male presented with Haemophilus influenzae meningitis, bacteremia, and septic arthritis. Immune 
workup showed severely low IgG, IgA, and IgE levels. Unexpectedly, patient was making IgM. The lymphocyte subset 
revealed absent CD19+ B lymphocytes. Patient was diagnosed with XLA and responded well to IVIG. History revealed 
his male sibling and maternal uncle died of infection in childhood. His five-year-old sibling has the same mutation with 
nearly normal IgG and low levels of IgA and IgM. 

Conclusions: These two patients demonstrate an unusual phenotype of XLA caused by a novel mutation. Until his 
severe illness at 3 years of age, the proband had normal growth and no neutropenia. It is also worth noting his normal 
IgM level, albeit a bit low. His deceased brother and uncle may have had XLA. Another older sibling with the same 
mutation but a milder phenotype speaks to the heterogeneity of this mutation. Lastly, the data on BTK mutation in XLA 
patients with LatinX ethnicity is limited, and further study is needed. 

Disclosure: No. 

Keywords: XLA, novel mutation, BTK, leaky presentation, atypical



PD292 

GENETIC DIAGNOSIS of INBORN ERRORS of IMMUNITY: A SINGLE TERTIARY CENTER EXPERIENCE IN 
TURKEY 

POSTER DISPLAY 06: GENETICS IN IEI 

Figen Çelebi Çelik, Özgen Soyöz, Idil Akay Haci, Mehmet Kaya, Ayça Demir, Nesrin Gülez, Ferah Genel 
DR. BEHCET UZ PEDIATRIC DISEASES AND SURGERY TRAINING AND RESEARCH HOSPITAL, Pediatric Allergy 
And Immunology, Izmir, Turkey 

Background and Aims: Human inborn errors of immunity (IEI) are rare diseases with a wide range of clinical 
phenotypes ranging from mild to life-threatening. In this study, it was aimed to examine the genetic diagnoses of 
patients with IEI, to reveal the change in the interval between clinical and genetic diagnosis according to years, and to 
reveal the effect of genetic diagnosis on patient management and treatment. 

Methods: We retrospectively reviewed the medical records of patients in our clinic between 2005-2021. Patients’ 
demographic,clinical and genetic data, time to reach genetic diagnosis, and effects of genetic diagnosis on treatment 
process were examined. 

Results: Five hundred one patients who reached the genetic diagnosis were included in the study. There was a 
genetic diagnosis of IEI compatible with the clinical phenotype in 289 patients (57.7%). Although the rates of reaching 
genetic diagnosis were higher in autoinflammatory diseases (94.7%), syndromic CID (88.3%), complement diseases 
(76.2%), CID and SCID (72.1%), they were lowest for primary antibody deficiencies (36.4%) (p<0.001). The interval 
between clinical diagnosis and genetic diagnosis was median 12 months. While the interval between clinical and 
genetic diagnosis according to the birth years of the patients was 52.8±70.8 months on average in those born before 
2000, it was found to be shorter with 9.2±10.6 months for those born after 2015 (p<0.001). 

Conclusions: As a result of the increase in the diagnostic success of IEI with the routine use of genetic analysis; it has 
been made possible for patients to access reliable and effective treatments and to provide more effective genetic 
counseling to families. 

Disclosure: No. 
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Background and Aims: The most common cause of neutropenia are mutations in ELANE (Elastase, Neutrophil 
Expressed) gene (19p13.3), mostly in exon 5 and distal portion of exon 4. In this sense, missense mutations mediate 
mRNA declivity, resulting in different clinical phenotypes of neutropenia. 

Methods: We reported the pathogenic mutation c.607G>C (p.Gly203Arg) and the identification of the novel mutation 
c.416C>G (p. Pro139Arg) resulting of the screening of ELANE gene in saliva of 3 cases with neutropenia and their 
parents in two families from Jalisco, México. 

Results: We identified the pathogenic mutation c.607G>C (p.Gly203Arg) in two sisters diagnosed with congenital 
severe neutropenia having different father. Their mother is not apparently carrier of the mutation, also, her laboratorial 
studies are normal. Both sisters debuts at 12-14 days of birth with infections and sever neutropenia without 
improvement, making an early diagnosis. As well, for the first time report the mutation c.416C>G (p. Pro139Arg) 
classified as pathogenic by in silico predictions in a 6-year-old boy diagnosed with clinical phenotype of cyclic 
neutropenia, derived from parents not carriers and non-consanguineous. At 2y5m old was hospitalized secondary to 
respiratory tract infeccion, presenting clinical and laboratorial evidence of neutropenia, which behaves cyclically with 
periods of normalization, presenting recurrent infections in the upper respiratory tract, canker sores associated with 
fever and difficulty swallowing. 

Conclusions: Identifying variants in patients with inborn errors of immunity is useful for early clinical management. 
Likewise, it is interesting to rule out possible mosaicism in apparently non-carrier parents with more than one case in 
the family. 
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Background and Aims: Background and Aims: IgG subclass genes are assessed serologically by GM allotypes, 
genetic markers of the Fc part of immunoglobulin constant heavy G chains, IGHG(Fcg)(GM) genes, from chromosome 
14q32.3, expressing antibodies, with different structures and functions, inherited the Mendelian way, with allelic 
exclusion and IgG3-IgG1 linkage disequilibrium. A variation of IgG subclass genes was reported in immunological 
diseases. 6 IGHG(Fcg)(GM) gene variants are assessed in health and disease with focus is on 
excluded IGHG(Fcg)(GM) genes. 

Methods: Methods: A competitive ELISA is introduced, using purified GM allotype specific myeloma proteins and GM 
specific monoclonal antibodies, assessing two alternative GM allotypes of IgG3, IgG1 and IgG2, respectively, by 
quality and quantity: IgG3*b & IgG3*g, IgG1*f & IgG1*a, IgG2*n & IgG2*-n, precise entities. 4 IgG3-IgG1-IgG2 
haplotypes are genetic markers of B-cells.10 individual diplotypes are registered in healthy Caucasians (587). 

Results: Results: Excluded IGHG(Fcγ)(GM) genes are found both in health and disease. In healthy: 11% loss of 
IgG3*b & IgG1*f, 45% loss of IgG3*g &IgG1*a, 34% loss of IgG2*n and 22% loss of IgG2*-n. Significantly increased 
numbers of excluded IGHG2*n genes and loss of IgG2*n antibodies are found in severe viral RSV (55%), Kawasaki 
(55%) and in PIDs, CVID (75%) Wiscott-Aldrich syndrome (67%)., compared to healthy (34%).Virus act as FcgR and 
discriminate IgG subclass molecules. Severe virus infections have the same IGHG(Fcγ)(GM) gene pattern as PIDs, 
Early IVIG treatment is successful in Kawasaki syndrome. 

Conclusions: Conclusions: IGHG(Fcγ)(GM) genes control human immunity and disease severity. Excluded IgG 
genes are treated with IVIG. IGHG(Fcγ)(GM) genes have impact on immunotherapy. 
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Background and Aims: We present three cases of MIRAGE syndrome (a complex multisystem disorder which can 
include features of Myelodysplasia, recurrent Infections, Restriction of growth, Adrenal insufficiency, Genitourinary 
abnormalities, and Enteropathy) diagnosed due to concern regarding an underlying pathology when they were 
admitted for intensive care unit (ICU) support with life threatening SARS-CoV-2 pneumonitis. 

Methods: These patients were receiving intensive care support for their SARS-CoV-2 pneumonitis. Although all three 
were born prematurely only one of the three had a supplemental oxygen requirement prior to the SARS-CoV-2 
infection, and it was felt unusual that they had become so unwell with the infection. Immunology and Clinical Genetics 
Teams were consulted. MIRAGE syndrome is due to gain of function mutations is the sterile a motif domain-containing 
protein 9 (SAMD9) on the long arm of chromosome 7. 

Results: On rapid trio sequencing (R14 panel) for acutely unwell children with a likely monogenic disorder all three 
patients were found to have SAMD9 variants consistent with MIRAGE syndrome. Their immunophenotyping with 
normal IgG in 2/3, lymphopenia with normal naïve T lymphocytes in 2/3, and normal responses to mitogen stimulation 
but alongside susceptibility to infections (including other respiratory viral infections, Pneumocystis 
jirovecii, and Aspergillus fumigatus) was consistent with previous descriptions. 

Conclusions: Identifying their diagnosis has given all three patients the benefits of multi-disciplinary care (with 
increased experience of the teams caring for them and national/international collaborative working), individualised 
management, the opportunity of support from other MIRAGE families, monosomy 7 surveillance, and early 
interventions such as immunoglobulin replacement therapy and antimicrobial prophylaxis. 
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Background and Aims: Non-infectious manifestations unmasking dysregulated immune responses are the 
new "red flags" of inborn errors of immunity (IEI). We retrospectively describe clinical and laboratory features 
of paediatric vasculitis cases, with a focus on those proven as IEI. 

Methods: We reviewed medical records of paediatric vasculitis cases from 2004 to 2021. Patients with atypical 
clinical features, early onset, or familial aggregation underwent genetic testing through NGS panel testing. 

Results: We included 160 children with a sex ratio of 1.02 (M/F) and a median age at diagnosis of 6.2 years 
(range 0.2 - 17.8). IgA vasculitis was the most common (52 patients, 32%), followed by Kawasaki disease (KD) 
(36 patients, 22%) and limited cutaneous vasculitis (27 patients, 16%). Median age in years was 2.3 in KD (95% 
CI 1.5-3.2), 7.1 in IgA vasculitis (95% CI 6-8.3) and 10 in cutaneous vasculitis (95% CI 8.1-11.90, p<0.01. We 
found ADA2 disease-causing mutations in 3/7 patients initially diagnosed as Behcet's disease (time from 
onset 1-14 years; one fatal outcome) and in two others with early systemic vasculitis (fever, strokes) and 
immunodeficiency. 

Conclusions: Our recent increased access to genetic testing allowed the right diagnosis – ADA2 deficiency – 
in five paediatric vasculitis cases. Childhood vasculitis, particularly Behcet's disease, represents a rare entity 
that can prove to be an IEI. Early complete diagnosis and treatment of monogenic vasculitis are needed to 
prevent possible life losses. 
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Background and Aims: Inborn errors of Immunity (IEIs) are characterized by an increased susceptibility to life-
threatening infectious diseases, severe autoimmunity/autoinflammation and high mortality rate in infancy. Early 
diagnosis through newborn screening (NBS) allow pre-emptive treatment and tailored follow-up. We aim to share our 
10-years-experience (2011-2021) of a triple NBS strategy for IEIs started in Tuscany (Italy) as a pilot project in 2011 
and become mandatory since October 2018. 

Methods: T-cell receptor excision circles (TREC) and Kappa-deleting recombination excision circles (KREC) were 
quantified simultaneously by quantitative RT-PCR on dried blood spots; adenosine deaminase (ADA)/purine 
nucleoside phosphorylase (PNP) metabolites were detected by tandem mass spectrometry (TMS). Patients with 
abnormal values underwent clinical evaluation, lymphocyte subset and/or genetic analysis. 

Results: ADA/PNP metabolites were tested in 349,788 newborns with a retest rate of 0.004% and a referral rate to 
clinician of 0.0006%. TREC/KREC were evaluated in 108,158 newborns with a retest rate of 0.41 % and 0.37% and a 
referral rate of 0.03% and 0.06% respectively. During the 10-year screening period, 10 IEIs were diagnosed (2 by TMS 
only, 6 by TREC only and 2 by KREC only): 2 ADA-SCID (1 late onset; 1 delayed onset), 1 JAK3-deficient severe 
combined immunodeficiency, 1 cartilage-hair hypoplasia with combined immunodeficiency, 4 severe lymphopenia (1 
with Blackfan-Diamond syndrome; 3 DiGeorge syndrome), 2 agammaglobulinemia (1 NBAS deficiency; 1 Zellweger 
syndrome). 

Conclusions: A triple strategy significantly enhances NBS sensitivity, driving up the incidence of IEIs to 1:12,018 in 
Tuscany. 
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Background and Aims: Heterozygous mutations in the human Cytotoxic T lymphocyte antigen 4 (CTLA4) result in an 
immune dysregulation syndrome known as CTLA4 insufficiency. CTLA4 is a negative immune regulator expressed on 
regulatory and activated T-cells. CTLA4 outcompetes CD28 for their shared ligands CD80 and CD86 to engulf them in 
a process called transendocytosis. Variants in CTLA4 are frequently identified in antibody deficiency and immune 
dysregulation cohorts. However, the functional relevance of each variant needs to be determined before a diagnosis 
can be made. 

Methods: Here, we share our experience at the Center for Chronic Immunodeficiency in Freiburg, Germany, at 
assessing the impact of CTLA4 variants in CTLA4-mediated transendocytosis. Isolated CD4+ T-cells from CTLA4 
carriers were co-cocultured with CD80-mScarlet or CD80-GFP expressing CHO (Chinese Hamster Ovarian) cells. The 
ability of T-cells to engulf CD80-fluorescent ligands was analyzed by flow cytometry. 

Results: We have analyzed 42 healthy donors and 31 patients with heterozygous mutations in CTLA4. These 
mutations included 21 missense, four frameshift and two splice site variants. Nineteen were located in the ligand-
binding domain, five in the transmembrane domain, one in the intracellular domain, and two at the splice site in intron 
1. Transendocytosis was reduced for 22 CTLA4 variants, four tested normal, and for one results were inconclusive. 
The latter mutation (p.G109E) found in four different patients was measured reduced in one patients and normal in the 
other three patients. 

Conclusions: Most but not all heterozygous mutations in CTLA4 reduced CD80-transendocytosis in our patient 
cohort, demonstrating the relevance of functional testing. 
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Background and Aims: Newborn screening (NBS) for X-linked agammaglobulinemia (XLA) and other B-cell 
deficiencies is based on quantification of kappa-deleting recombination excision circles (KRECs). Early detection of 
these disorders might prevent severe infections by timely intervention with immunoglobulin substitution. Screening 
based on KREC-detection would result in a high number of false-positive referrals associated with high impact for 
parents and health care systems, indicating the need for a second-tier test. 

Methods: KRECs were measured in 110.000 newborns with a multiplex TREC/KREC qPCR assay. qPCR with 
different primers was performed on NBS cards of newborns with low KRECs. Epigenetic immune cell counting was 
used for relative quantification of B-cells in these samples. Additionally, Sanger sequencing of the BTK gene and rapid 
next-generation sequencing (NGS) with a B-cell deficiency panel were explored as second-tier test options as well. 

Results: In total, 136/110,000 newborns had KRECs below cut-off, leading to a referral rate of 0.12%. With the 
alternative KREC-qPCR, 15% of these newborns (16/110) had KRECs above cut-off and would not have been 
referred. With epigenetic qPCR, 17% (18/103) had relative B-cell counts in the range of healthy controls. Sanger 
sequencing had a relatively low overall success-rate while rapid NGS with targeted panels showed promising results. 

Conclusions: Several second-tier tests can potentially reduce the number of false-positive referrals in NBS for XLA. 
Genetic analyses seem to have an important role in the future of NBS for inborn errors of immunity. Our results show 
promising first steps towards the implementation of NBS for XLA with potential health gain for XLA patients worldwide. 
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Background and Aims: Primary antibody deficiencies (PAD) are characterized by a heterogeneous clinical 
presentation and low prevalence, contributing to a median diagnostic delay of 3-10 years. This increases the risk of 
morbidity and mortality from undiagnosed PAD, which could be prevented with adequate therapy. To reduce diagnostic 
delay in PAD, we developed a screening algorithm that identifies high-risk patients in a primary care setting. 

Methods: Primary care electronic health record (EHR) data on presenting signs and symptoms of PAD were extracted 
and compared between PAD patients and control groups. Inclusion of items in the algorithm was based on their 
discriminatory value and clinical rationale. 

Results: We analyzed the primary care EHRs of 30 PAD patients, 26 non-specified immunodeficiency patients and 
58,223 control patients. The median diagnostic delay of PAD patients was 9.5 years. Several candidate items showed 
a clear difference in prevalence between PAD patients and controls, most notably the mean number of antibiotic 
prescriptions in the 4 years prior to diagnosis (5.14 vs. 0.48). The final algorithm included antibiotic prescriptions, 
diagnostic codes for respiratory tract- and other infections, gastro-intestinal complaints, auto-immune symptoms, 
malignancies and lymphoproliferative symptoms, as well as laboratory values and visits to the general practitioner. 

Conclusions: The primary care screening algorithm presented in this abstract has the potential to reduce diagnostic 
delay in PAD. In addition to the results above, we will present the preliminary results of a prospective validation study, 
in which the screening algorithm is applied to 60,000 EHRs and high-risk individuals undergo laboratory evaluation. 

Disclosure: This study was funded by Takeda Pharmaceuticals. HL and JM received consulting fees for Advisory 
Boards with Takeda Pharmaceuticals. RB received personal fees from Takeda Pharmaceuticals.
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Background and Aims: Babies born with SCID or IEI are seemingly healthy at birth, but may become fatally ill in early 
life and can presumably go on unrecognized until death. We aimed to unravel the role of SCID and IEI as the cause of 
unexpected infant deaths. 

Methods: We identified all children in Norway <2 years old who died during 2012-17 through the Norwegian Cause of 
Death Registry (NCoDR). Next, we reviewed the medical records of the deceased children registered with an ICD-10 
code in the NCoDR of infections, sepsis, or sudden infant death syndrome (SIDS). Finally, blood samples collected for 
newborn screening were analysed to determine T-cell receptor excision circle (TREC) levels, and sequenced for SCID 
and IEI (∼370) genes (NGS panel). 

Results: of 352,915 live births during 2012-17, 907 children <2 years died. 11% (n=101) fulfilled our inclusion criteria. 
of these, 36 died due to a recognized infection. In this period, two of total 14 children with established SCID, died. 
These were not included. Samples from 75% (n=76) of the eligible children were available for genetic analyses. NGS 
screening did not reveal pathogenic genetic variants. Lowest TREC detected was 21.9/µl (cut-off <25/µl). We did not 
identify any IEI among the children who died with a recognized infection, nor in the group of children with SIDS (n=52). 

Conclusions: This nationwide study covering six years and >350,000 live births, did not reveal any missed cases of 
SCID or IEI. In the SIDS group, no cases of IEI were identified. 
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Background and Aims: Primary immunodeficiencies, or inborn errors of immunity (IEIs), are a group of inherited 
disorders affecting the immune system. Historically, diagnosis was based on clinical and laboratory assessment. IEIs' 
clinical presentations are diverse and they also overlap. Given the challenges of clinical diagnosis and the value of a 
molecular diagnosis, genetic testing is essential for these patients. Here, we report results from over 4,800 patients 
who underwent testing with 1 of 11 immunology-related panels including high-resolution copy number variant detection 
(CNV) and clinically relevant noncoding variants for the indication of IEI. 

Methods: We retrospectively examined deidentified genetic test results from consecutive patients tested for IEI. Panel 
target regions generally included all coding exons, 20 base pairs at intron-exon boundaries, and select clinically 
relevant non-coding variants. CNV analysis was performed bioinformatically with 2 pipelines, including a proprietary 
pipeline designed for the detection of small (4 or less), exon-level CNVs. Variant interpretation was performed using a 
point-based modification of the ACMG guidelines. 

Results: A diagnosis was achieved in 547 patients (11.2%); however, the diagnostic rate varied by panel and age at 
testing. Diagnostic variants in 158 genes were reported. CNVs contributed to the diagnosis in 56 patients (10%), with 
18 (32%) being 4 exons or smaller. Non-coding variants contributed to the diagnosis in 21 patients (4%). 

Conclusions: The use of comprehensive panels including detection of small CNVs and non-coding variants are key in 
the IEI population. They account for over 10% of the diagnostic yield in this large, unselected IEI cohort. 
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Background and Aims: Approximately 70% of CVID present non-infectious complications. A recent meta-analysis 
reported a prevalence of malignancies of 8.6%. The aim of this study was to investigate the prevalence of cancer and 
associated clinical, immunological and genetic factors in a cohort of CVID. 

Methods: In this retrospective monocenter cohort study, we investigated the relation between different forms of 
cancer, immune-mediated co-morbidities and B-cell subsets. 

Results: 45/130 (34%) CVID patients were diagnosed with at least one cancer, including 25 subjects with malignant 
tumors, 10 with T-cell large granular lymphocytic leukemia and 16 with benign cancers. Focusing on malignant 
cancers, we found: 11 lymphomas, 5 gastric, 2 intestinal tumors, 5 non-melanoma skin cancer, 2 breast, 1 endometrial, 
1 pancreatic, 1 melanoma. 9/44 patients developed more than one malignancy. The median time from CVID to cancer 
diagnosis was 13 years; 15 patients had 7 years delay in CVID diagnosis after the malignancy. Granulomatous disease 
(p<0.001), autoimmune cytopenia (p=0.039) and bronchiectasis (p=0.007) were significantly prevalent in the overall 
cancer group. We found a significant reduction of naive (p=0.007) and IgM/IgD+CD27+ (MZ) B cells (p=0.011) in such 
group. Results of genetic screening were available for 13 of 45 cancer patients; two presented pathogenic monoallelic 
variants in TNFRSF13B, one in NFKB2 and one in C8b. 

Conclusions: Lymphoma and gastric cancer are the most frequent CVID-associated cancers. Granulomatous 
disease, reduction of MZ may be associated with the increase risk of malignancies. Further studies are needed to 
better define the role of immunologic phenotype and monogenic variant in the risk of cancer development. 
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Background and Aims: Understanding of genotype-phenotype relationships is important for genetic counselling and 
treatment decisions. To summarize modern knowledge on genetic variability in primary immunodeficiencies (PID) 
genes, we performed an analysis of genetic variants in 403 PID genes presented in the 2019 Update International 
Union of Immunological Societies (IUIS)1. 

Methods: In silico analysis of ClinVar and HGMD® databases. 

Results: ClinVar and HGMD® included, respectively, 97004 (19.2% pathogenic/likely pathogenic) and 34743 (77.2% 
disease-causing) variants in PID genes (Fig. 1a). The assessment of GnomAD2 population allele frequencies as a 
predictor of variant pathogenicity showed that ClinVar used more stringent classification criteria than HGMD® (Fig.1b). 
In the joint ClinVar/HGMD database, 94.7% and 83.7% of classifications were concordant for pathogenic and benign 
variants (Fig. 1c). The largest number of variants (33.5%) was reported for a new group of genes ‘Bone marrow 
failure’, which was included in the last IUIS version. These genes were mainly associated with cancer phenotypes. The 
proportion of pathogenic variants in different IUIS categories varied from 19.8% (‘Immunodeficiencies affecting cellular 
and humoral immunity’) to 52.6% (‘Complement deficiencies’) (Fig 1d). In ClinVar/HGMD, non-synonymous, mainly 
missense variants accounted for 64% of all variants. Missense variants mapped within protein domains were more 
often classified as pathogenic than those occurring outside of protein domains (Fig. 1e). 

Conclusions: Our report described data on variability in PID genes and might be useful for the interpretation of future 
genetic findings in the field. References. 1.Tangye et al. J Clin Immunol. 2020; 40(1):24-64. 2. 
https://gnomad.broadinstitute.org/  
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Background and Aims: We report the second ATRIP-deficient patient clinically diagnosed with Seckel Syndrome 
(SS). The ATRIP protein is implemented in the DNA damage response pathway as the partner in crime of key player 
ATR. Besides the typical clinical SS characteristics (primary dwarfism, facial dysmorphia, skeletal abnormalities, 
microcephaly and mental retardation), our patient suffers from a combined immunodeficiency disorder. However a role 
for the ATR-ATRIP complex during the development or functioning of the immune system has not been thoroughly 
investigated and remains largely unclear. 

Methods: Whole exome sequencing, transcriptomics, western blot, micronucleus assays, flow cytometry and single 
cell RNA-Sequencing. 

Results: The patient was found to be homozygous for a splice variant (c.829+5G>T) in ATRIP leading to out-of-frame 
exon 5 skipping. RT-PCR showed no expression of the wild type allele, confirmed by Western blot that showed 
absence of the ATRIP protein. A micronucleus assay revealed defective DNA repair. The effect on downstream 
substrates of the ATR-ATRIP complex are currently being investigated. No other pathogenic variant was identified in 
460 PID genes by WES, while peripheral blood analysis and immunophenotyping revealed CD4/CD8 inversion, 
decreased B and T cell maturation, IgG subclass deficiencies, T cell oligoclonality. First results of single cell RNA-Seq 
point towards a recombination deficiency during B and T cell development, as was published for ATR-deficient SS 
patients (doi:10.1084/jem.20050595), and allows to further elaborate the immune phenotype in great detail. 

Conclusions: We expanded the molecular and clinical spectrum of Seckel syndrome and further validations will 
provide insights into the possible link between the ATR-ATRIP pathway and the immune system. 
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Background and Aims: Interferon-γ release assays (IGRAs) for M. tuberculosis (Mtb) are functional assays of antigen 
specific T cell immunity, based on T-cell stimulation with PMA or Mtb antigens. Indeterminate results due to failure of 
IFN-γ production post PMA stimulation may reflect underlying immune defects. However, this is often disregarded, as 
results are usually evaluated by non-immunologists. We aim to report a series of PID cases initially suspected by or 
related to non-interpretable IGRA results. 

Methods: Among 821 in-tube IGRAs performed, 42 were indeterminate. In the absence of any known 
immunosuppression, repetition of the test was requested, when possible. 5 patients with persistently non interpretable 
results were investigated for PID. IL-12/IFN-γ axis was evaluated in 3 patients. Lymphocyte proliferation test (LPT) was 
performed in 2. 

Results: of the total 42 cases with indeterminate in-tube IGRA, and the 5 highly suspicious cases, there were 4 PID 
diagnoses. 2 patients with abnormal IL-12/IFN-γ axis assay had heterozygous STING1:c.841C>T and 
STAT3:c.454C>T mutations respectively. 1 patient had homozygous TREX1:c.137dupC discovered independently by 
WES. 1 additional patient had abnormal LPT results and a final leaky SCID diagnosis. 

Conclusions: There is an elevated frequency of PID underlying indeterminate IGRAs. Raising awareness of the above 
among non-immunologists may enhance early referral to specialists and timely PID diagnosis. Surprisingly, most 
detected defects were not directly related to IL-12/IFN-γ axis, but rather to other signaling pathways, possibly down-
regulating IFN-γ production. 
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Background and Aims: Serum free light chains (sFLC) are a proposed biomarker for Common Variable 
Immunodeficiency (CVID) diagnosis and may be associated with different clinical phenotypes. We aimed to explore 
this hypothesis in our CVID population. 

Methods: Retrospective study with CVID patients (ESID criteria) evaluated at our Unit between January 2020 and 
March 2022. Demographic, clinical and laboratory data were collected from CVID patients and a control group. STATA 
16.1 was used for statistical analysis. 

Results: 36 CVID patients were included. The median age of disease onset was 36 years (IQR 27-41), 44.4% (n=16) 
were males. sFLC levels were measured in 30 patients (83.3%). Compared to the control group (n=190), CVID patients 
had lower levels of kappa (1.35 vs 17.80 mg/dL, p<0,001) and lambda sFLC (2.00 vs 16.15 mg/dL, p<0,001). Groups 
were similar in age, gender and sFLC ratio. Among CVID patients, low kappa (Rho 0.60, p<0.001) and lambda FLC 
(Rho 0.47, p=0.010) and their ratio (Rho 0.49, p=0.006) correlated with baseline IgG levels. FLC levels correlated with 
number of B Lymphocytes (k – Rho 0.53, p=0.005; l – Rho 0.49, p=0.009), but not with T Lymphocytes. Patients with a 
history of recurrent lower respiratory tract infections had lower levels of kappa (1.00 vs 3.45, p=0.029) and lambda 
sFLC (0.90 vs 2.20, p=0.023). No significant associations were observed with gender, age, microbial colonization, 
bronchiectasis, hepatosplenomegaly, rhinosinusitis, diarrhea, gastritis, colitis, arthritis, asthma/COPD, autoimmunity or 
neoplasia. 

Conclusions: Our data suggests that sFLC may be promising markers to identify CVID subgroups at higher risk of 
lower respiratory tract infections. 
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Background and Aims: It has been suggested that a subset of common variable immunodeficiency (CVID) patients 
actually suffers from a more severe disease called late-onset combined immunodeficiency (LOCID). Several criteria 
based on naïve CD4+ T-cell counts have been proposed for LOCID but without considering normal age-related ranges. 

Methods: Ninety-seven CVID patients from eleven hospitals were studied by flow cytometry. Absolute naïve CD4+ T-
cell counts were normalized against the lower limit of normality (LLN) obtained from a cohort of 262 healthy donors (4-
9y:359; 10-17y:249; 18-39y:127; 40-59y:112 and >60y:31 cells/µL). The new criteria, based on age-matched reference 
values, was compared to the DEFI (<20 naïve CD4+ T-cells/µL) and Freiburg (<10% naïve CD4+ T-cells) 
classifications. 

Results: Overall, a greater percentage of patients was identified as LOCID with the new criteria (29%), compared to 
the DEFI (18%) and Freiburg (23%) criteria (p<0.001). This was due to the identification of significantly higher 
percentages of LOCID patients among the 18-39 (34% vs. 16% and 25%; p<0.01) and 40-59 age-groups (42% vs. 
25% and 28%; p<0.001). A better discrimination of patients presenting with any of the three clinical complications 
typically associated with LOCID (autoimmune cytopenias, enteropathy and granulomas), when the new criteria was 
used (82% vs. 45%; p=0.001), as compared to the DEFI (73% vs. 49%; p>0.05) and Freiburg (77% vs. 49%; p=0.02) 
classifications. 

Conclusions: Age-matched criteria for the identification of decreased naïve CD4+ T-cell counts, among both children 
and adult CVID patients, results in a more sensitive diagnosis of LOCID, associated with worst clinical phenotypes, 
particularly for patients under 60 years. 
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Background and Aims: Flow cytometry (FC) is a technique of quantitative single-cell analyses serving as a diagnostic 
approach to inborn errors of immunity (IEI); mostly via phenotypic and functional assays or the evaluation of specific 
molecule expressions. In this study, we aimed to assess the usefulness of FC as an early and accurate diagnostic tool 
for IEIs. 

Methods: The clinical and flow cytometric data of 1407 patients with IEI who were followed-up between 2010-2020, 
were evaluated retrospectively. 

Results: Antibody deficiencies (67.8%), combined immunodeficiencies (CIDs) (12.2%), and combined 
immunodeficiencies with syndromic features (7.5%) were the most common PID subgroups among 1407 patients 
included in the study. FC analysis was performed in 996 (70.8%) of the patients. A definitive diagnosis achieved in 229 
(23.0%) patients; mostly in severe combined immunodeficiencies (100%), phagocyte dysfunctions (95.6%) and CIDs 
(82.8%); via phenotypic cytometry in 16.2% (162/996), specific protein expression analysis in 50.9% (79/155), and 
functional analysis in 12% (101/836) of the patients. The median time between patient admission and flow cytometric 
diagnosis was found to be 4 days, ranging from 0 to 169.6 months whereas the median time between flow cytometric 
and genetic analysis was 12.4 (0.3-152.8) months. 

Conclusions: The data revealed that FC is an invaluable diagnostic tool in IEI whereas early diagnosis is the most 
important factor for the curative treatment and prognosis. The abnormality detected by FC narrows the possible 
etiology and allows for a much quicker intervention in the disease process before the actual genetic abnormality can be 
specifically ascertained. 
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Background and Aims: VEO-IBD is a rare presentation defined as the onset of inflammatory bowel disease (IBD) 
under 6 years of age, which may have an underlying monogenic etiology as well as inborn error of immunity 
associated. The study aimed to develop a clinical and laboratory investigation pilot Protocol (IPP) to guide the 
diagnosis of VEO-IBD. 

Methods: The PPI was applied to 75 patients with IBD referred for evaluation at the reference Immunology center. The 
PPI had a clinical record standardized in a routine of exams such as blood count, lymphocyte subclasses, complement, 
vaccine response, DHR, and immunoglobulins, in addition to the investigation of the IL12/IFG-gamma axis and 
evaluation of the exome, when relevant because of the initial exams. 

Results: of the 75 patients analyzed, 37 (49%) patients had symptoms before the age of six years. Within this group, 
56% had changes in the blood count, predominantly anemia (95%), followed by lymphopenia (11%) and 
thrombocytopenia (5%). More than one class of immunoglobulins below the 3rd percentile was found in 13.5% of 
patients, only IgA or IgM appeared reduced in another 13.5%, and IgG alone was reduced in 11%. The protein 
response was not adequate in 13.5% of the patients. Two patients had altered DHR. In 46% of patients, the monogenic 
disease was confirmed with diagnoses such as SCID, IL-10 deficiency, XLP2, APDS, WAS, and CGD. 

Conclusions: The protocol was a valuable tool. We agree that having a routine of exams helped us to clarify the 
diagnosis of most of our patients. 
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Background and Aims: Artemis is an exonuclease essential for repair of DNA double strands breaks. Pathogenic 
variants in DCLRE1C encoding Artemis cause T-B-NK+ SCID, and Artemis deficiency (ART-SCID) is an indication for 
early allogeneic hematopoietic cell transplantation (HCT). Here we describe clinical and genetic characterization of 
Japanese patients with ART-SCID. 

Methods: We collected the clinical data of the patients who was diagnosed from 2010-2022. Genetic analysis was 
performed using the target gene panel sequencing, and the large deletions were validated using MLPA method. 

Results: Eight patients from seven families were diagnosed with ART-SCID due to severe infection within 6 months of 
life. They underwent HCT within 60 days after the diagnosis. Unfortunately, 2 patients with poor performance status 
(PS) died of complications within 2 years after HCT. The remaining 6 patients were well after HCT; however, 3 patients 
had growth retardation. Two patients had the missense variant, and 4 families had genomic large deletion. One patient 
had the combination of missense variant and large deletion. MLPA analysis revealed the deletions of exons 3-4 (n = 2) 
and exons 1-3 (n =3) of DCLRE1C including MEIG1 and DCLRE1CP (pseudogene). 

Conclusions: In Japan, most patients with ART-SCID were caused by large deletion of DCLRE1C, MLPA analysis 
may be useful for detecting large deletion. To improve the outcome of HCT, we need the more reduced conditioning 
and early diagnosis with newborn screening for SCID. 
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Background and Aims: Ataxia telangiectasia (A-T), Nijmegen breakage syndrome (NBS) and Bloom syndrome (BS) 
are a group of recessively inherited conditions associated with defects in DNA repair mechanisms that lead to 
chromosomal instability, chromosomal breakage and an array of phenotypic consequences, including an increased risk 
of developing malignancies. 

Methods: We report the incidence of malignancy among 47 patients with chromosome instability syndromes (CIS), 
diagnosed from 1990 until 2022 in Belarus. 

Results: 15/47 (31.9%) patients developed a malignancy in the age of 1-21 years with median of 8 years. Underlying 
diagnosis in 15 affected patients was NBS (n=4), A-T (n=4), BS (n=1). Ten patients with NBS developed T-cell 
lymphoblastic lymphoma (T-LBL) (n=2), peripheral T-cell lymphoma, unspecified (PTCL-US) (n=1), anaplastic large cell 
lymphoma (ALCL) (n=1), diffuse large B-cell lymphoma (DLBCL) (n=2), T-cell acute lymphoblastic leukemia (T-ALL) 
(n=2), mixed-phenotype acute leukemia (MPAL) (n=1), acute undifferentiated leukemia (AUL) (n=1). Four patients with 
A-T developed T-ALL (n=2), non-determined subtype of lymphoma (n=1), optic nerve glioma (n=1). A patient with BS 
was diagnosed with ALCL. In total two patients survived (13%) and malignancy was the main cause of death (7 – NBS, 
1 – A-T, 1 – BS). Three patients with NBS underwent HSCT once the disease was in remission. One patient with A-T 
lost to follow-up. 

Conclusions: Our results show that 31.9% of patients with CIS developed a malignancy. Hematological malignancies 
were prevalent (14/15, 93%). The study group is characterized by the predominance of T-cell neoplasms. 
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Background and Aims: DNA repair deficiency disorders are rare inherited diseases arising from variants in genes 
involved in DNA repair. The DNA repair proteins involved in the repair of double-strand breaks (DSBs) are also 
involved in V(D)J recombination and immunological development. Consequently, defects in these pathways leads to 
varying levels of immunodeficiency as well as cellular hypersensitivity to DSB inducing agents such as radiation. There 
are no clinical assays for the investigation of pathological significance of unknown variants in DNA repair genes. We 
aimed to develop clinical assays for measuring patient cell hypersensitivity to DNA damaging agents used to establish 
the pathological significance of unknown variants in DNA repair genes. 

Methods: We used the cell division assay (CDA) and γ-H2AX assay that were developed by us, to measure patient 
white blood cell hypersensitivity in response to ionizing radiation, and other DNA damaging agents. Five patients with 
variants in DNA repair genes PRKDC (two siblings), DCLRE1C (two siblings), and NBN were included. The patients 
presented with varying levels of immunodeficiency. 

Results: Radiation hypersensitivity was detected in the two patients with variants in PRKDC and the two patients with 
DCLRE1C. The cells from the patients with PRKDC variant were also deficient in removing γ-H2AX. The cells from the 
patient with variants in the NBN gene were hypersensitive to mitomycin C and deficient in both induction and removal 
of γ-H2AX in response to radiation. 

Conclusions: The CDA and the γ-H2AX assay are useful in investigating the significance of unknown variants in some 
DNA-repair genes in patients with immunodeficiency. 
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Background and Aims: Data demonstrating the initial presenting manifestations of paediatric-onset Common Variable 
Immunodeficiency (CVID) are limited. Hence, we sought to determine the phenotypic spectrum of CVID in Greek 
patients with disease onset before adulthood. 

Methods: We retrospectively reviewed a group of children and young adults with established diagnosis of CVID, who 
had disease onset before adulthood and minimum 5-year follow-up after diagnosis. X-linked agammaglobulinaemia 
and CD40L deficiency had been excluded. A statistical analysis was conducted to identify differences between early-
onset (<10 years) and adolescent-onset (11-18 years) CVID. 

Results: Among the 51 CVID subjects (M:F=2:1) included in our analysis, 19 patients (37.3%) had early-onset 
disease. According to clinical manifestations at and before diagnosis, 28 patients (54.9%) presented with 
predominantly recurrent infections [infections-only:15 (29.4%)], 11 (21.6%) with infections and chronic lung disease 
(including 4 with concurrent non-infectious manifestations), 3 (5.9%) with infections combined with autoimmunity and/or 
lymphoproliferation, and 9 (17.6%) with non-infectious manifestations only (autoimmune cytopenias:5, lymphoma:2, 
enteropathy:2). We observed a tendency of male predominance (84.2% vs 56.2%;p=0.065) and higher frequency of 
autoimmune cytopenias during follow-up (47.4% vs 21.9%;p=0.058) in the early-onset group. Patients with 
lymphoproliferation during follow-up had lower IgG values at diagnosis (p=0.003), whereas patients with cytopenias 
during follow-up had higher IgM values at diagnosis (p=0.034). 

Conclusions: Non-infectious manifestations are frequently the only or predominant clinical feature of paediatric-onset 
CVID, requiring high awareness and periodic evaluation of immunoglobulin levels. The observed male predominance 
and immune dysregulation in early-onset disease may suggest distinct genetic and pathophysiologic mechanisms in 
CVID. 
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Background and Aims: FACS-based testing of T-cell proliferation with specific antigens is rarely offered as routine 
diagnostics. Where the traditional radioactive lymphocyte transformation (LTT) assay is not available, clinical 
laboratories generally offer T-cell function to mitogens only. We here discuss a T-cell proliferation assay using a variety 
of specific antigens providing a more in-depth insight into T-cell functionality. This has the potential to detect more 
subtle T-cell defects. 

Methods: The proliferation assay was performed on cryopreserved peripheral blood mononuclear cells (PBMCs) in 
healthy donors between 6 months to 18 years and in a broad spectrum of patients. PBMCs were labeled with the 
fluorescent dye CellTrace Violet (CTV) to visualize cell division. Antigens used are tetanus toxoid (TT), CMV, candida, 
and adenovirus. Data generated from cryopreserved PBMCs were compared with those of fresh PBMCs from the 
same healthy donors. 

Results: Proliferation upon stimulation with CMV and adenovirus antigens was regularly observed in older age groups 
of healthy donors. In contrast, there was a robust proliferation upon candida in healthy donors of all ages including 
infants. Results using cryopreserved PBMCs compared to fresh PBMCs from the same donor did not show a reduced 
proliferation, suggesting that cryopreserved PBMCs can be used for diagnostic purposes. 

Conclusions: This study highlights the potential of FACS-based evaluation using specific antigens for T-cell 
proliferation assays for routine diagnostics. Performing this laborious assay for multiple parallel samples is feasible and 
reliable due to use of cryopreserved PBMCs. This assay may perspectively replace the 3H Thymidine LTT. 
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Background and Aims: Individuals with primary immunodeficiencies are at higher risk to develop not only infections 
but also neoplastic diseases. 

Methods: We report an unclear presentation of malignancy in a patient with severe combined immunodeficiency 
(SCID). 

Results: Case report: A 4 month-old male patient was hospitalized with acute respiratory failure requiring mechanical 
ventilation for Pneumocystis jirovecii pneumonia, after presenting with vomiting, diarrhea and prostration, following 
rotavirus vaccine. Due to a significant left unilateral swelling of the malar region, a CT-guided bone biopsy was 
performed, revealing destruction of the left zygomatic bone, initially attributed to a fungal osteomyelitis, but with poor 
response to amphotericin. A sustained low lymphocyte count, including near absence of T cells and NK and low B cell 
count, and an absent thymic shadow led to genetic testing which confirmed SCID with a c.562C>T variant p.(Gln188*), 
in hemizygosity in the IL2RG gene encoding the common Υ chain. The zygomatic lesions were later diagnosed as 
bone involvement of diffuse large B cell lymphoma, which was treated with rituximab. The patient was submitted to an 
allogeneic bone marrow transplant showing clinical improvement. 

Conclusions: This case illustrates the association between inborn errors of immunity and malignancy serving as an 
example of an atypical lymphoma presentation. 
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Background and Aims: Common variable immunodeficiency (CVID) is heterogeneous group of disorders that belongs 
to Predominantly antibody deficiencies with various clinical and immunological features. There are four classification 
systems based on B cell phenotypic profiling. The genetics supplies clinical diagnostic criteria and often changes the 
definite diagnosis. 

Methods: This is the retrospective clinical study of clinical manifestation, laboratory findings, autoimmune, 
granulomatous, lymphoproliferative complications of patients followed up with the diagnosis of CVID. It also compares 
the clinical manifestation of patients in different groups according to EuroCLASS classification and tries to find some 
correlations and perspective diagnostic markers. We also study the genotype-phenotype correlations in patients with 
confirmed causal pathogenic variant in genes associated with Primary immunodeficiencies. 

Results: We follow up 59 patients (27 males, 32 females) with CVID diagnosis. The mean age of patients is 41 years. 
Infectious complications are present in 91,1 % (n=51) of patients. Autoimmune complications are present in 39 % 
(n=23) of patients. Lymphoproliferative disease is found in 8,5 % (n=5), splenomegaly in 17 % (n=10) and 
granulomatous complications in 17 % (n=10) of patients of our cohort. We perform molecular-genetic testing in 17 % 
(n=10) of patients and find causal pathogenic variant in 30 % (n=3) of this group. 

Conclusions: Clinical diagnostic criteria for CVID and classification systems are still not sufficient to predict clinical 
manifestation and complications. Genetic testing can be helpful in this issue. 
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Background and Aims: The evaluation of a child with suspected primary immunodeficiency should include the 
measurement of polysaccharide vaccination responses to evaluate T-cell-independent Type II antigen-specific 
antibody production. However, due to successful infant vaccination programmes with Prevenar 13 (Pfizer, Inc.) and 
endemic exposure to pneumococci, antibodies to pneumococcal serotypes are often present in protective quantity. To 
overcome this difficulty, our clinic has established a Salmonella typhi Vi polysaccharide vaccine (Typhim Vi™) 
diagnostic challenge. We conducted a retrospective observational study of patients in our paediatric immunology clinic 
to assess the diagnostic capability of Typhim Vi test vaccination in children with suspected PID. 

Methods: Clinical history and laboratory investigations such as Typhim Vi responsiveness, IgG and baseline 
pneumococcal serotype specific antibodies at presentation and post-vaccination were analysed. 

Results: 11 out of 56 patients (19.6%) were categorised as having not responded to Typhim Vi vaccination. Typhim Vi 
non-responders were more likely to be diagnosed with a PID at 1 year follow-up (p-value =0.0006). 4 of 11 patients 
(36.3%) with low Typhim Vi responsiveness in our study had protective baseline pneumococcal serotypes. 

Conclusions: Our study demonstrates Typhim Vi vaccination as a feasible and useful tool in diagnosis of PID in 
children. The use of Typhim Vi circumvents the challenge of interpreting pneumococcal-specific IgG responses in early 
life. Indeed, baseline pneumococcal responses did not predict Typhim Vi responsiveness in our study, and further 
vaccination with the polysaccharide Pneumovax 23 did not elicit a sufficient fold-increase to distinguish between 
responsiveness and unresponsiveness to pneumococcal vaccine challenge. 
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Background and Aims: Multiparameter flow cytometry (FCM) is an important tool in the diagnostic screening of 
primary immunodeficiency (PID). The EuroFlow consortium developed the PID Orientation Tube (PIDOT) as a 
universal screening tool to identify lymphoid-PID in suspicious patients. Although PIDOT can identify different 
lymphoid-PIDs with high sensitivity, clinical validation in a broad spectrum of patients is missing. We investigated the 
PIDOT diagnostic performance in a daily routine practice. 

Methods: PIDOT was tested in 887 consecutive patients suspicious of PID at the Ghent University Hospital, Belgium. 
Patients were classified into lymphoid-PID subgroups vs. non-PID disease controls (DCs). Comprehensive 
characterization of lymphoid defects and identification of the most discriminative features to distinguish lymphoid-PID 
from non-PID DCs, was performed. Next, a decision tree was designed to guide subsequent FCM analyses. 

Results: The mean number of lymphoid defects detected by PIDOT was 2.82 times higher in lymphoid-PID patients 
compared to non-PID DCs (p<0.001), resulting in an overall sensitivity and specificity of 83% and 68% to detect Severe 
Combined Immunodeficiency, Combined immunodeficiency with associated/syndromic features, Immune dysregulation 
disorder and Common Variable ImmunodeficiencY. The most discriminative populations were total memory and 
switched memory B-cells, total T-cells, (naive) TCD4+-cells, together with serum Ig levels. The decision tree resulted in 
an increased overall sensitivity and specificity for lymphoid-PID of 91% and 73%, respectively. 

Conclusions: Altogether, our findings document that PIDOT is a powerful tool for diagnostic screening of lymphoid-
PID. The combination of PIDOT and serum Ig levels provides an efficient guide for further diagnostic work-up. 
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Background and Aims: Type 2 Griscelli syndrome (GS) is an autosomal recessive disorder characterized by silver-
grey hair, skin hypomelanosis and immunodeficiency including hemophagocytic lymphohistiocytosis (HLH). 
Neurological involvement of HLH is of particular concern and severity in patients with GS and is associated with high 
early mortality without hematopoietic stem cell transplantation (HSCT). Easy access to Next Generation Sequencing 
have allowed the diagnosis of atypical and late forms of primary immune deficiencies. We here describe 3 adults 
diagnosed with GS and prominent neurological involvement. 

Methods: Three patients with an adult diagnosis of GS were reported. 

Results: Patients were diagnosed with type 2 GS at 19, 30 and 22, respectively. WES identified previously reported 
biallelic RAB27A mutations. P1 and P3 carried the same homozygous mutation without pigmentation disorder, 
explaining the normal hair phenotype. P2 harbored compound heterozygous mutations and only had focal hair 
abnormalities. Only P3 met HLH criteria. The three patients presented with various forms of neuroinflammatory 
syndromes, including neuromyelitis optica (NMO), CNS vasculitis, and Chronic Inflammatory Demyelinating 
Polyneuropathy (CIDP). These disorders were incompletely controlled after immunosuppressive treatments and WES 
allowed proper diagnosis and treatment. P1 and P2 are alive and well after HSCT. P3 died from refractory HLH 
following COVID-19. 

Conclusions: We report 3 cases of type 2 GS diagnosed in adult patients with prominent life-threatening neurological 
disease. Type 2 GS should be emphasized as a cause of adult inflammatory demyelinating disease, even in the 
absence of hypopigmentation and/or HLH. Adult clinicians should be aware of the possibility of such a diagnosis in this 
clinico-radiological setting. 
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Background and Aims: Severe combined immunodeficiency (SCID) comprises a heterogeneous group of inborn 
conditions with low values (T cells < 300/ml) and/ or low T-cell function at birth. Most patients seem healthy, yet are at 
risk to die in infancy due to severe infections and/ or immune dysregulation. Outcome improves vastly, if early 
recognition leads to treatment, before the age of 3.5 months. T cell receptor excision circles (TRECs) can be measured 
in dried blood spots of newborn screening for the detection of severe T lymphopenia. The sensitivity of TREC 
screening for the detection of bona fide SCID is supposed to be almost 100%. In addition, TREC newborn screening 
also allows the identification of combined immunodeficiency (T cells > 300, yet < 1500/ml) due to further inborn errors 
of immunity (IEI). Yet, despite sensitivity of TREC-screening for SCID being high, it becomes increasingly obvious that 
a relevant number of patients with (S)CID may pass undetected. 

Methods: We therefore retrospectively analyzed the amount of TRECs in archived dried blood spots of Guthrie cards 
in children with diagnosed IEI who were born in the Berlin-Brandenburg area before 2018. 

Results: Among the patients with diagnosed (S)CID one patient with Immunodeficiency centromeric instability and 
facial anomalies type 2 (ICF2) and one with ICF3 had TREC levels above cut-off at birth, results from a third patient 
were inconclusive. 

Conclusions: In conclusion, ICF2 and ICF3 are presumably not detected by TREC newborn screening although these 
patients would also benefit from early stem cell transplantation. 
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Background and Aims: XLA is a primary immunodeficiency, manifesting mainly by bacterial infections and less 
frequently by autoimmune/autoinflammatory complications, which are usually controlled by regular IVIG therapy. 

Methods: We report two unrelated patients, who were diagnosed with XLA at the age of 3 years via BTK gene 
mutations identification (P1 - deletion of exons 2-3, P2 - с.1700А>С р.Glu567Ala), and developed IBD after 4 years of 
regular IVIG therapy. 

Results: While on the regular IVIG therapy P1 at the age of 7 years developed recurrent fever, diarrhea with weight 
loss of 5 kg, high inflammatory activity. Low trough IgG was noted (2.25 g/l). Antibacterial therapy was ineffective. 
Abdomen CT shown severe intestinal wall thickening, yet no macroscopic changes were found via colonoscopy. 2 
weeks of steroids therapy (budesonide) led to resolution of all symptoms. However, after 2 months of steroids, 
videocapsule enteroscopy showed signs of ulcerative erosive duodenitis, jeunitis, ileitis with multiple 
lymphangiectasias. Fecal calprotectin was elevated (707 mcg/kg). P2 was asymptomatic (including normal pre-infusion 
IgG level), but at the age of 7 years fecal calprotectin was measured as part of the screening and found to be elevated 
(1012 mcg/kg). Despite the absence of macroscopic changes on colonoscopy, the histological changes included active 
ileitis, active total colitis with structural changes and Paneth cell metaplasia. Both patients were started on anti-TNF 
treatment (adalimumab). 

Conclusions: Development of IBD in XLA despite regular IVIG treatment demonstrates the need of regular screening 
to detect IBD even without obvious clinical symptoms, which should include at least assessment of a fecal calprotectin. 
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Background and Aims: The implementation of newborn screening (NBS) started in early 2021 and will take place in 
five stages, with SCID screening in phase 4. As of March 2021, the city of São Paulo expanded the NBS with the 
quantification of TRECs and KRECs. Our study aimed to analyze the first year of screening. 

Methods: A retrospective analysis of the charts was conducted. All exams with a cutoff value of fewer than 25 
copies/uL were considered abnormal and thus referred to a single Immunology Center until March 2022. 

Results: We received 75 infants (one baby with abnormal tests for every 1700 live births). 13 babies had TREC<25. of 
these three SCIDs were diagnosed, and four DGS were suspected. Regarding the KREC below the cutoff, we had 62 
infants, which reflects a wider range of possible diagnoses and tests with false positives. Only ten infants showed 
CD19<1%. After 3 months, B lymphocytes recovered (two are children of a mother with SLE, three are children of 
kidney transplant mothers, and five, mothers had gestational hypertension). There was one result that showed an 
elevated KREC which culminated in the diagnosis of juvenile myelomonocytic leukemia. 

Conclusions: NBS is still a revolutionary test providing a rapid diagnosis of treatable diseases. This year, after the 
implementation of NBS in Sao Paulo we were able to make 3 SCIDs diagnoses (1 for every 43,000 live births). 
Furthermore, it was possible to make a diagnosis of leukemia from the NBS, which infers new possibilities of 
knowledge in the development of lymphocytes. 
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Background and Aims: ZAP-70 is an important protein involved in T-cell receptor-signaling. Autosomal recessive 
ZAP-70-deficiency results in combined immunodeficiency characterized by a specific absence of CD8 T-cells. The 
clinical presentation is variable, but often includes recurrent respiratory infections and dermatitis. Here, we present a 
case of a 17-year-old ZAP-70-deficient female who received a matched unrelated donor hematopoietic stem-cell 
transplantation (HSCT) 11 years ago. She was diagnosed at age 6, after suffering from recurrent pulmonary and 
chronic EBV infections, resulting in broncho-obstruction and interstitial lung disease. After reduced-intensity 
conditioning, the HSCT resulted in the resolution of EBV and lung disease, but with poor donor-cell chimerism (12% of 
blood mononuclear cells). At 7 years post-HSCT, she developed recurrent idiopathic uveitis requiring treatment with 
diverse biologicals. Considering this suboptimal HSCT-outcome, our aim was to study in-depth the quality, 
sustainability and chimerism of her current T-cell system. 

Methods: We developed a 27-color Spectral flowcytometry panel, including a ZAP-70-specific antibody. 

Results: The absolute T-cell subset counts were normal-low. Based on ZAP-70 expression, high donor chimerism was 
observed 11 years post-HSCT in the early naïve (89.9%), stem-cell-memory (95.3%) and central-memory (78%) CD8 
T-cell subsets. However, within the effector-memory CD8 T-cells (39.9% donor), a patient-derived population with an 
ambiguous phenotype (CD27+CD28+CD56+) was identified, that was absent pre-SCT. Moreover, her current CD4 T-
cell subsets were 50-70% of patient origin. 

Conclusions: This ZAP-70 expression based in-depth subset chimerism approach allowed us to discriminate donor- 
from patient-derived T-cells. The persistent ZAP-70-deficient T-cells could be responsible for the refractory uveitis, 
which is important in consideration of re-transplantation. 
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Background and Aims: The diagnostic of patients with Griscelli syndrome might be challenging in daily clinical 
practice. 

Methods: We present the case of a young man diagnosed with Griscelli syndrome in our clinic, highlighting the role of 
genetic testing. 

Results: A 26 years old man was referred to our clinic with the suspicion of primary immunodeficiency. The history 
began 10 years ago with an episode of Epstein-Barr virus infection. Low levels of IgG, IgA and IgM were noted at this 
time. During the follow-up the patients developed skin (cutaneous lupus at biopsy) and nasal (epistaxis, nasal septum 
perforation) manifestations. The new nasal and skin biopsies showed granulomatous lesions. CVID was suspected and 
the supplementation with IVIg was initiated. The clinical aspect (partial albinism) and microscopical examinations of the 
hair were suggestive for Griscelli syndrome. The genetic testing revealed two heterozygous mutations for RAB27A 
[pathogenic c.460A>T (p.Lys154*) mutation and c.227C>T (p.Ala76Val), considered initially as being of uncertain 
significance and reclassified as pathogenic; the genetic testing of the parents showed that these mutations are in 
opposite chromosomes]. During the follow up the patient presents with fever, cytopenia, high ferritin, low fibrinogen, 
high levels of soluble interleukin 2 receptor and the hemophagocytic lymphohistiocytosis (HLH) was confirmed at bone 
marrow examination. The 2004 HLH protocol was initiated and bone marrow transplant is considered. 

Conclusions: This case of double heterozygous Griscelli syndrome emphasize the role of genetic testing and early 
recognition of HLH, the most severe complication of this clinical condition. 
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Background and Aims: The predisposition to bacterial infections is the hallmark of CVID. Patients with CVID also 
have a high risk of gastric cancer and Helicobacter pylori (Hp) infection is a well-known risk factor in gastric 
carcinogenesis. This study focuses on the correlation between gastric pathology, Hp infection, B-cell subsets and T-
cell large granular lymphocyte (TLGL). 

Methods: We retrospectively analysed a cohort of 77 CVID patients with at least 5yrs of follow-up and full data 
availability. Each patient was screened for Hp infection and underwent upper GI endoscopy with biopsies. B-cell typing 
was made according to the EUROclass study and TLGL by CD3, CD16, CD56, CD57 expression. 

Results: 43/77 patients (56%) complained of GI symptoms: mostly abdominal pain/diarrhoea (36/43, 84%), and 
dyspepsia/heartburn (49%). The most frequent histopathological findings were gastritis (64/77, 84%) – chronic (44/64), 
atrophic (11/64), and erosive (9/64) – intestinal metaplasia (20/77, 26%) and dysplasia (3/77, 4%). Hp infection was 
observed in 20/77 (26%) patients. Five developed gastric cancer, of which 3 Hp+. In the Hp positive group we 
observed higher prevalence of chronic active (p=0.038) and atrophic gastritis (p=0.009), intestinal metaplasia 
(p=0.003). No correlation was found with B-cells subsets, but a significant increase of TLGL was detected in the Hp 
positive group (26.5 vs 15%, p=0.037). 

Conclusions: Regular upper endoscopy and Hp treatment are fundamental during the follow-up of CVID. Further 
studies are needed to understand the role of TLGL in Hp positive group, particularly in terms of cancer risk. 

Disclosure: No. 
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Background and Aims: Chronic granulomatous disease (CGD) is a heterogeneous primary immunodeficiency 
characterized by severe bacterial and fungal infections early in life and tissue granuloma formation. XL-CGD caused by 
gene defects of CYBB is the most prevalent type of CGD. We aim to understand the clinical and molecule features of 
XL-CGD secondary to skewed XCI in female. 

Methods: We retrospectively reviewed the medical records of a female patient diagnosed with XL-CGD in Beijing 
Children's Hospital and summarized the previously published female XL-CGD cases secondary to skewed XCI in the 
literature. 

Results: Clinical data were available for 15 female subjects. The median age of onset was 10 years and the median 
diagnosis age was 16 years. Consist with XL-CGD in males, infection was the most frequent manifestation in the 
female patients, especially in lung, mucocutaneous, urogenital system and liver. Catalase-positive pathogens including 
Serratia marcescens and Staphylococcus aureus infections were the most common pathogens. 
Autoimmune/autoinflammation manifestations were observed in 5 patients. DHR assay showed that median 
%DHR+ values were 7% and the values varying with age were observed in two patients. All patients had a skewing XCI 
and there was no consistency between the daughter and carrier mother. No data about the mortality was reported in 
XL-CGD female patients, and most of them were responsive to anti-infections treatment. 

Conclusions: XL-CGD should not be neglected in female patients presenting with CGD phenotype. It is necessary to 
make periodic clinical evaluation of XL-CGD female carriers as the neutrophil oxidative function may decline with aging 
and increase the risk for infection. 
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Background and Aims: Cytokines are substances that regulate the body's response to infection, inflammation and 
injury. The levels of cytokines in the blood serum reflect the current state of the immune system, provide information on 
the functional activity of immunocompetent cells; the ratio of T-helper types-1 and 2. Pro-inflammatory cytokines are 
intensively synthesized during illness and provoke local reactions, anti-inflammatory cytokines are able to reduce 
inflammation. A decrease in cytokine production may be a sign of a lack of cellular immunity. 

Methods: Under observation there were 56 newborns aged from 1 to 30 days, born from mothers with intrauterine 
infection. Intrauterine infection was detected by the specific IgM, IgG in serum of mothers and newborns. Cytokines IL-
1, IL-6 and TNFα were measured in 14 children with intrauterine infections by ELISA. 

Results: 44% of mothers treated intrauterine infection during pregnancy. The largest number of sick children born from 
mothers infected with an associated intrauterine infection: herpes + cytomegalovirus was detected in 11.6% of cases, 
toxoplasmosis + cytomegalovirus in 38.3% of cases. Only one type of maternal infection was rare: CMV-16 - 6%, 
toxoplasmosis - 20%, herpes - 6.6%, rubella - 3.3%, chlamydia - 3.3%. Our results revealed significantly high of TNFα 
(34.5±0.2 pg/ml) and IL-6 had some tendency to increase (19.3 ±2.8 pg/ml). The levels of serum cytokines IL-6 and 
TNFα compared with the severity of intrauterine infection in newborns and Th1/Th2 reaction. 

Conclusions: An advantage of measuring serum cytokines in neonates is the ability to analyze the cytokine profile 
when the immune response is more specific. 
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Background and Aims: Severe combined immunodeficiency (SCID) can be screened at birth through T cell receptor 
excision circles (TRECs) in dried blood spot. We describe the results of the first 5 years of the SCID newborn 
screening (NBS) program in Catalonia, Spain 

Methods: All samples between January 2017- December 2021 were analyzed. TRECs quantification was carried out 
with Enlite-Neonatal TREC kit from PerkinElmer® (cutoff 20 copies/µL). T, B and NK cell flow cytometry (CD45RO/RA, 
T CD4+ and CD8+ HLA-DR, TCR repertoire αβ/γδ TCR, recent thymic emigrants) and lymphocyte mitogen proliferation 
were performed. Genetic testing was performed by a custom NGS targeted gene panel containing 323 genes 
(including all SCID-causing genes). Case definitions were those proposed by Blom et al 

Results: of 314.509 newborns screened, 77 tested positive (0.02%). Five SCID patients were detected; with an 
incidence of 1:62.901 (median TRECs value=1 copy/µL): RAG-2 (n=2), PNP (n=1), IL2RG (n=1) deficiencies, and one 
with no mutation found. Four underwent early stem cell transplantation (median age of 78 days, IQR=35.5) with good 
outcome. The IL2RG deficiency patient is ready for a gene therapy trial. Other case definitions: 25 non-SCID T-cell 
lymphopenia (11/25 22q11.2 deletion syndrome, 2/25 Down syndrome, 2/25 ataxia telangiectasia, 5/25 reversible 
conditions, 5/25 idiopathic T-cell lymphopenia), 6 preterm, 32 false positive and 9 inconclusive 

Conclusions: SCID patients incidence in Catalonia is 1:62.901 births. NBS program for SCID led to 100% OS and 
75% EFS reinforcing the usefulness of this approach. Other encountered diagnoses were similar to those described in 
larger SCID NBS programs 
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Background and Aims: Combined immunodeficiency associated with a defect in the expression of major 
histocompatibility complex (HLA) class II molecules is an autosomal recessive inherited disease leading to increased 
susceptibility to infections. 

Methods: A case with HLA DR deficiency revealed by a chronic meningoencephalitis has been reported 

Results: A 3-month-old infant hospitalized for severe sepsis and generalized hypertonic convulsive seizure disorder 
preceded by a 20-day history of watery diarrhea. The post-critical examination revealed consciousness disorders, 
horizontal nystagmus and opistotonos attitude. Laboratory tests revealed neutrophil hyperleukocytosis, positive CRP 
and DIC. The lumbar puncture returned a turbid fluid with altered elements and a positive culture for salmonella spp. 
He was put on triple antibiotic therapy and anticonvulsant treatment. On the 4th day, the neurological examination was 
disturbed with several generalized hypertonic seizures. Brain MRI: active tetra ventricular hydrocephalus. He was 
discharged after 45 days of treatment with sterilization of the CSF. 48 hours later, he was readmitted for recurrent 
meningitis with the same germ, put on ciprofloxacin and cefotaxime. The immunological assessment revealed a 
combined immune deficiency due to a lack of expression of HLA DR molecules. In spite of antibiotic prophylaxis and 
monthly infusion of immunoglobulins, the evolution was unfavorable with 3 other episodes of meningitis with salmonella 
spp, to die at the age of 1 year. 

Conclusions: The case of our patient illustrates the seriousness of this disease. Bone marrow transplantation remains 
the only curative treatment. 
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Background and Aims: Phosphoglucomutase 3 (PGM3) deficiency (Immunodeficiency 23, OMIM: 615816) is a rare 
congenital disorder of glycosylation that can lead patients to a hyper-IgE syndrome (HIES). PGM3 is an enzyme 
responsible for the conversion of N-acetyl-glucosamine (GlcNAc)-6-phosphate involved in GlcNAc-1-phosphate, which 
is converted to uridine diphosphate (UDP)-GlcNAc, that is a common substrate of multiple glycosylation pathways and 
is an essential glycosylation precursor. We aimed to characterize clinical phenotype, immunological profile, and genetic 
outcome of a 37-years-old monozygotic twins with PGM3 deficiency. 

Methods: We selected the twin with more severe clinical presentation as the index case, performing a whole-exome 
sequencing. Sanger sequencing of PGM 3 was performed on the other twin and both parents. Patients were studied 
with a panel of immunological tests that included the detection of TH17 populations, lectin-based by flow cytometry (L-
PHA) and other tests oriented to HIES. 

Results: Both twins showed dysmorphic facial features, micrognathia, severe atopic disease, recurrent skin 
abscesses, and severe respiratory infections (viral and bacterial) and cognitive impairment different grade of severity. 
Exome sequencing identified a PGM3 compound heterozygous variants c.1438_1442del and c.1475C>T. Sanger 
sequencing of PGM3 performed to the other twin, identified the same genetic variant. Each parent carried one of the 
variants confirming the inheritance pattern. L-PHA analysis of peripheral Blood Mononuclear Cell showed a reduced 
binding of lectin when compared to healthy controls. Both patients showed increased expression of Th17 population. 

Conclusions: Our patients present a Job-like syndrome, we considered that the PGM3 gene mutation should be 
considered among the possible diagnoses in individuals with HIES. 
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Background and Aims: Early detection and monitoring of patients with primary and secondary immune defects 
requires quantitative determination of their cellular immune system. The current standard of care requires patients to 
provide a fresh blood sample followed by flow cytometry analysis on the same day. By contrast, epigenetic immune cell 
quantification allows broad immune cell profiling from a drop (40µl) of fresh, frozen, or dried blood. Here, we 
demonstrate the utility of epigenetic immune cell quantification for patients with a wide variety of primary and 
secondary immune defects. 

Methods: We determined epigenetic immune cell profiles in frozen blood samples of 265 patients with different primary 
and secondary immune defects using a 13- immune cell marker panel (CD3+, CD4+, CD8+ T-, B, NK, TFH, PD-1, 
memory B, Th17, CCR6, Treg, monocytes, granulocytes). We grouped the patients according to their immune defect 
as well as their respective genetic diagnosis. 

Results: While differences in immune profiles between groups can be observed, the inter-individual immune cell 
profiles - even within the same diagnosis group - vary substantially. Analysis is ongoing linking strong individual 
immune cell dysregulation to genetic diagnosis and/or therapy. Selected cases will be presented. 

Conclusions: Epigenetic immune cell quantification is suitable for broad immune cell profiling in patients. Since the 
approach allows self-collection of a dried blood spot (DBS) sample, this enables patient management over long 
distances and in cases where a visit to a doctor’s office is not possible or very far away. 

Disclosure: JS, SW and CS are full-time employees of Epimune GmbH 

Keywords: Real-time PCR, Self-sampling, Epigenetics, Immune Cell Quantification, Dried Blood Spots (DBS), 
Screening



PD333 

A PECULIAR DIAGNOSTIC PATTERN IN AN ADA SCID CHILD 

POSTER DISPLAY 07: GENETICS DIAGNOSTICS 

Alessandra Beghin1, Marta Comini1, Federica Bolda1, Stefano Rossi2, Elena Soncini2, Giulia Baresi2, Fulvio 
Porta2, Arnalda Lanfranchi1 
1ASST Spedali Civili di Brescia, Stem Cell Laboratory, Section of Hematology And Blood Coagulation, Clinical 
Chemistry Laboratory, Diagnostic Department, Brescia, Italy, 2Children’s Hospital, Spedali Civili, Brescia, Italy, 
Oncohematology And Bone Marrow Transplant (bmt) Unit, Brescia, Italy 

Background and Aims: Adenosine Deaminase (ADA) deficiency is a common form of Severe Combined 
Immunodeficiency (SCID). The diagnosis is established by demonstrating an absent or very low ADA activity and by 
high levels of toxic metabolites (dATP, dAdo, dAXP) in red blood cells (RBC). 

Methods: We report on a patient with ADA deficiency and surprisingly nearly normal level of ADA activity. 

Results: The patient is an Italian female infant referred to our Clinic at the age of 6 months because of recurrent 
respiratory infections, failure to thrive, profound lymphopenia and positivity for infection by Covid Omicron variant. 
Additional laboratory tests revealed high levels of toxic metabolites (AXP: 1.08 μmol/ml RBC (range 0.8-1.6 μmol/ml 
RBC; dAXP: 0.37 μmol/ml RBC (range<0.005 μmol/ml RBC), %dAXP: 25.9 (range<0.5%), that lead to a diagnosis of 
ADA SCID. On the other hand, surprisingly, ADA activity in RBC lysates was abnormally high for ADA SCID (0.85 U/g 
Hb, range: 0.8-2.5 U/g Hb), whilst the patient had never received RBC transfusions. To confirm the diagnosis by 
molecular analysis, the sequencing of exon 2 revealed the mutation: NM_000022.2:c.43C>G(p.His15Asp), while the 
sequencing of exon 5 showed the mutation NM_000022.2:c.367delG(p.Asp123Thrfs*10). Both mutations were 
previously reported. After 4 months of enzyme replacement therapy (PEG-ADA, 0.2 mg/kg/twice weekly), the patient 
showed a decrease of toxic metabolites: AXP: 0.882 μmol/ml RBC; dAXP: 0.003 μmol/ml RBC; %dAXP: 0.36, Covid 
virus cleared and CD4+ lymphocyte started to normalize their count. 

Conclusions: Dosage of ADA toxic metabolites is a reliable method and is more sensitive to pose diagnosis of ADA 
then enzyme activity. 
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Background and Aims: Early diagnosis of Wiskott-Aldrich syndrome (WAS), within the first months of life, in the 
absence of family history, is rare. However, timely diagnosis is crucial for Hematopoietic Stem Cell Transplantation 
(HSCT) success and overall survival. 

Methods: A one-month old infant with severe thrombocytopenia since birth was admitted to our pediatric clinic. It was 
the first sibling of a non-consanguineous couple with unremarkable family history for inherited disorders. Clinical 
evaluation of the infant showed severe facial eczema, oral ulcers causing severe dysphagia and bloody stools. 
Laboratory evaluation displayed thrombocytopenia (PLTs: 23.000 mm3 with MPV 5 fL), eosinophilia, low serum IgM (31 
mg/dl) and marginal CD8+ lymphopenia. A strong suspicion of WAS led to assessment of WAS-protein expression by 
flow cytometry, in which WAS-P was undetectable. Immediate treatment with intravenous gamma-globulin and 
antibiotics was initiated, avoiding platelet transfusions. Subsequent HLA analysis was performed, while waiting for 
genetic confirmation. 

Results: Sequence analysis and deletion/duplication testing of the WAS gene revealed the mutation c.631C>T 
(pArg211⃰) at exon 7, hemizygous, which results in a disrupted protein product or in an absent protein. This genetic 
result matches with the WAS protein absence detected in flow cytometry analysis. The patient has been transferred to 
a HSCT clinic. 

Conclusions: Early WAS diagnosis due to enhanced awareness of primary immunodeficiencies (PID) in general 
pediatric clinic, led to patient’s successful evaluation of clinical and laboratory findings. Therefore, training pediatricians 
in PID reference centers and continuous education on PID is of utmost importance. 
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Background and Aims: Common variable immunodeficiency (CVID) is characterized by hypogammaglobulinemia and 
impaired specific antibody production which is usually determined after vaccination with protein and polysaccharide 
bacterial antigens. Nevertheless, the benefit of measuring antiviral antibody levels at the time of diagnosis is unclear. 

Methods: The serum concentration of IgG antibodies against cytomegalovirus (anti-CMV), Epstein-Barr virus viral 
capsid antigen (anti-EBV VCA), Epstein-Barr virus nuclear antigen (anti-EBV EBNA), herpes simplex virus (anti-HSV), 
varicella-zoster virus (anti-VZV), rubella virus (anti-RuV), mumps virus (anti-MuV) and measles virus (anti-MoV) was 
measured in 50 adult patients with CVID at the time of diagnosis and 20 patients (hypoIg) with IgG levels < 6 g/l not 
meeting the diagnostic criteria for CVID. Patients with secondary hypogammaglobulinemia were excluded. 

Results: Presence of antiviral antibodies was in CVID group: IgG anti-CMV in 11/50 (22%), anti-EBV VCA in 12/50 
(24%), anti-EBV EBNA 18/50 (36%), anti-HSV 25/49 (51%), anti-VZV 14/50 (28%), anti-RuV 12/50 (24%), anti-MuV 
6/50 (12%) and anti-MoV 4/42 (10%); and in hypoIg group: IgG anti-CMV in 13/20 (65%), anti-EBV VCA in 14/20 
(70%), anti-EBV EBNA 14/20 (70%), anti-HSV 15/20 (75%), anti-VZV 14/19 (74%), anti-RuV 12/20 (60%), anti-MuV 
7/20 (35%) and anti-MoV 5/14 (36%). Decreased frequency of antiviral antibodies in CVID compared to hypoIg group 
was statistically significant in all measured types of antiviral antibodies (p < 0,05; Fischer exact test) except for IgG 
anti-HSV antibodies. 

Conclusions: Antiviral antibodies were present in a significant proportion of CVID patients. Presence of antiviral 
antibodies in hypogammaglobulinemic patients has only limited value in determination of specific antibody production 
defect. 
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Background and Aims: Lymphoproliferation and increased risk of malignancy are key features of activated 
phosphoinositide 3‐kinase-δ syndrome 2 (APDS2). We report the use of FDG-PET/CT as a helpful diagnostic tool for 
accurate identification of inborn errors of immunity (IEI), especially among lymphoproliferative disorders. 

Methods: Activating mutation of PIK3R1 was found in a 30-year-old woman with refractory systemic lupus 
erythematosus, autoimmune cytopenia, and diffuse lymphoproliferation. 

Results: Ten years before, our patient was diagnosed with Hodgkin’s lymphoma, although atypical aspects emerged: 
FDG-PET/CT at baseline showed several hot supra and subdiaphragmatic lymph nodes with a very symmetrical 
distribution, associated to inhomogeneous increased tracer uptake in axial and appendicular bone marrow and slight 
and diffuse increase of the spleen metabolism. Several scans repeated after chemotherapy and autologous stem cell 
transplantation revealed incomplete resolution, with persistent diffuse increased FDG uptake at multiple 
supradiaphragmatic nodes and axial and appendicular bone marrow. One year after APDS2 diagnosis and rapamycin 
treatment, FDG-PET/CT confirmed remission of lymphoproliferation, showing a complete metabolic normalization of all 
sites. 

Conclusions: FDG-PET/CT has a crucial role in differentiating malignant proliferation from immune dysregulation 
phenotypes. In our case, inadequate response to lymphoma treatment was due to diffuse lymphoproliferation, and 
numerous imaging studies could be avoided. Therefore, the presence of atypical patterns and unusual metabolic 
uptake at FDG-PET/TC should be interpreted as a red flag for the need of an early immunological evaluation, 
especially in patients with other features of immune dysregulation. 

Disclosure: No. 

Keywords: APDS2, PI3K-AKT-mTOR, FDG-PET/CT, LYMPHOPROLIFERATION, Lymphoma



PD337 

CHRONIC GRANULOMATOSIS DISEASE WITH AN UNUSUAL DHR PATTERN AND NBT RESULT 

POSTER DISPLAY 07: GENETICS DIAGNOSTICS 

Kasra Jahankhani1, Abdollah Karimi2, Samin Sharafian3, Zahra Chavoshzadeh3, Mehrnaz Mesdaghi1,3 
1Shahid Beheshti University of Medical Sciences, Department of Immunology, School of Medicine, Tehran, 
Iran, 2Shahid Beheshti University of Medical Sciences, Pediatric Infections Research Center, Mofid Children Hospital, 
Tehran, Iran, 3Shahid Beheshti University of Medical Sciences, Department of Allergy And Clinical Immunology, Mofid 
Children’s Hospital, Tehran, Iran 

Background and Aims: Chronic granulomatosis disease (CGD) is a heterogeneous defect leading to insufficient 
phagocytic function. Several mutations have been reported to be responsible for this disorder, among which NADPH 
oxidase complex subunits of neutrophils and monocytes are the most common. 

Methods: In a 3-month old boy with disseminated BCG infection, NBT and DHR tests were performed to diagnose or 
rule out CGD. Whole exome sequencing (WES) was done to confirm the diagnosis. 

Results: The diagnosis of disseminated BCG infection was confirmed by PCR. The first NBT was reported 0 and the 
second NBT was reported 100. DHR mean fluorescence intensity was reported 10 (in the range of CGD), but 60% of 
the granulocytes were in positive region and DHR pattern was consistent with CGD carrier. WES confirmed CGD 
diagnosis and a deletion in exon 2 of CYBC1 gene (a pathogenic mutation) was reported. Both parents were carriers 
for this mutation. 

Conclusions: NBT and DHR results might be misleading in some cases, in whom genetic studies can be helpful. The 
reported mutation in this patient is a novel mutation. This DHR pattern maybe relevant to this novel mutation and 
studying further cases is needed to conclude. 
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Background and Aims: Laboratory markers are needed to predict the clinical course of Primary Antibody 
Deficiencies. IgG and IgA subclass expression on B cells has been recently used for further classification of this 
heterogeneous group. We aimed to evaluate its applicability in clinical practice. 

Methods: B cell subsets of 5 CVID patients (4-42y), 4 with selective IgA deficiency (IgAdef, 14-43y), 2 with CID/SCID 
(1.5 – 13y), and 4 with normal serum immunoglobulins (4-42y), were studied by multicolor Flow Cytometry, using 
CD19, CD20, CD27, CD38, IgD, IgM, IgG1, IgG2, IgG3, IgG4, IgA1 and IgA2. Results were expressed as % on 
switched memory B cells (smB: CD27+IgD-CD38med) and compared to clinical data. 

Results: In 3 CVID patients with autoimmunity IgA1/2+ smB were undetectable, whereas the 2 CVID patients with 
favorable clinical course had IgA1+ 0.2-0.6% on smB (compared to median 1.1% in controls). IgA2 was detectable in 2 
asymptomatic IgAdef patients. All symptomatic patients had undetectable IgA2+ smB. IgG subclass expressing smB 
were low in all CVID patients (median 1% for IgG1+). Remarkably, elevated % of IgG1+ smB was noticed in IgAdef 
(median 16.9%) compared to controls (median 5.8%). As expected, IgG+ and IgA+ smB were extremely low (max 
0.5% for IgG1+) in PID/SCID and IgG2+ and IgG4+ smB were undetectable in the respective selective deficiency. 

Conclusions: IgG and IgA subclass expression is easily implemented in the clinical lab. Results are consistent with 
diagnosis. Lack of mucosa associated IgA2+ smB seems to correlate with autoimmunity, needing further studies for 
confirmation. 
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Background and Aims: Mutations in the gene encoding CD55, the decay-accelerating factor, leads to CHAPLE 
syndrome (hyperactivation of complement, angiopathic thrombosis, and protein-losing enteropathy (PLE)). We 
describe a patient with a long history of gastrointestinal complications, mesenteric thrombosis and antibody immunity 
compromise with final diagnosis of CHAPLE syndrome. 

Methods: The patient, a 14 year-old- Bolivian male was the 3rd child of non-consanguineous parents. The diagnosis 
was based in protein detection by Flow cytometry and genetic identification by Next Generation Sequencing. 

Results: Our patient presented with chronic diarrhea, severe abdominal pain and intermittent subocclusive episodes 
since he was 8 months old. He also had failure to thrive, pubertal delay and digital hypocratism, without a respiratory 
cause. Besides he had hypoalbuminemia (1.6g/dl), hypogammaglobulinemia (0.24 g/dl) and elevated α1-anti-trypsin 
clearance (1060 ml/24h). Enterotomography evidenced thrombosis of the superior mesenteric vein. Small Intestine 
Transit showed distension and thickness of yeyunal and ileon handles, whereas exploring laparotomy showed 
thickened and strapped areas of stenosis. Biopsy revealed severe ulcerated enteritis with lymphangiectasia. These 
findings led to discard PNH which detected an exclusively lack of CD55. Molecular analysis detected a homozygous 
deletion in CD55: c.1039_1042 del AAAG (p.Lys347GlufsTer74). A specific therapy protocol with human monoclonal 
antibody against complement factor C5 was implemented that improved all the symptoms. 

Conclusions: A monogenic defect should be considered in a patient with an early starting PLE and thrombosis. The 
lack of CD55 expression by flow cytometry, with the following molecular diagnosis, guided the therapeutic approach. 
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Background and Aims: IEI are progresive field of research specially in diagnosis and treatment; genetics test are an 
important tools to provide molecular confirmation of disease in a patient with a suspected; In El Salvador the diagnosis 
throug the last 20 years had been limited for: blood leukocyte count, flow cytometry and Ig leves, recently we had the 
chance to send samples to laboratories in other countries. 

Methods: The study included 57 patients who were suspected to have IEI. The clinical suspicion of IEI was based on 
clinical and laboratory parameters table 1. 

Table 1 Suspicius previus to molecular test 
SCID 2 
CID with associated or syndromic features 4 
Antibody deficiencies 15 
Diseases of immune dysregulation 3 
Congenital defects of phagocyte 8 
Defects in intrinsic and Innate immunity 7 
AI disorders 4 
Complement deficiencies 8 
Bone marrow failure 6 

 57 

 

Results: 56 patients were tested by NGS and in 1 patient WES. NGS: XLA: 4 patients 2 genes mutations for BTK , 1 in 
WAS gene, 1 patient to XLP-1 and other XLP-2; 2 complement deficiency (C2) and other results are showing in 
graphic 1; in one patient by WES was detected mutation N159S gen IKZF1 positive for IKAROS disease.  

 

Conclusions: These results represent our first experience with the use of molecular diagnostic tools in IEI, exposing 
the growing need for access to greatly improve the diagnostic and approach treatment in developing countries. 
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Background and Aims: The diagnostic of adult patients with Nijmegen syndrome might be challenging in daily clinical 
practice. 

Methods: We present the case of a man diagnosed with Nijmegen syndrome in the context of B-cell lymphoma. 

Results: The patient was diagnosed with hypogammaglobulinemia at the age of 7, during an episode of severe 
pneumonia. He was lost to follow-up but multiple upper respiratory tract infection and pneumonia were diagnosed. No 
constant IVIg supplementation. At the age of 24, a large laterocervical adenopathy was noted and the biopsy revealed 
B cell non-Hodgkin’s lymphoma. The CT scan at the time of the diagnosis revealed: multiple diffusely distributed 
adenopathies, hepatomegaly, severe splenomegaly, and multiple splenic nodules. The treatment of lymphoma was 
started and, in the context of clinical examination revealing microcephaly, proeminent nose, sloping forehead, small 
jaw and severe hypogammaglobulinemia, the genetic testing was performed. It showed pathogenic homozygous 
mutation (c.657_661del (p.Lys219Asnfs*16) in the NBN gene. The supplementation with immunoglobulins (IVIg, 
followed by facilitated subcutaneous immunoglobulins) was initiated. Despite the adequate Ig treatment infectious 
episodes were diagnosed during the follow-up, related to to primary immunodeficiency in Nijmegen syndrome and 
secondary immunodeficiency related to lymphoma and its treatment. 

Conclusions: We present a case report of a patient with Nijmegen syndrome, emphasizing the role of early diagnosis 
and genetic testing in patients with hypogammaglobulinemia and specific phenotype. 
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Background and Aims: The diagnostic patients with ADA deficiency syndrome might be challenging in daily clinical 
practice, especially in adult patients. 

Methods: We present the case of a woman diagnosed with ADA deficiency syndrome highlighting the role of genetic 
testing in this context. 

Results: A 32 years old women was referred to our clinic for persistent lymphopenia and high levels of IgE. The onset 
started at the age of 1 year with type 1 diabetes mellitus and recurrent severe respiratory infections, followed by the 
diagnostic of autoimmune thyroiditis and asthma. At this time, the CT scan of the lung revealed bilateral bronchiectasis. 
During the follow-up, the patient developed influenza and pneumonia with Enterobacter Kobei and Pseudomonas 
Putida and erythematous skin lesions but the skin biopsy showed nonspecific chronic dermatitis. An episode of 
hypersensitivity pneumonitis was diagnosed and high levels of IgE were noted during this episode (3876 U/ml). 
Allergies, allergic bronchopulmonary aspergillosis and cystic fibrosis were excluded. Multiple tests for autoimmune 
diseases and hematological diseases were negative. Immunological investigations showed severe lymphopenia 
(296/µL) with absent B cells and low naïve CD4+ cells, high LTCD3+HLADR+ and hypo IgG3 and IgG4. We performed 
the genetic testing that showed the pathogenic homozygous mutation c.302G>T (p.Arg101Leu) in the ADA gene; this 
mutation is known to be a mild mutation. 

Conclusions: Recurrent infections with early onset autoimmunity, high IgE and lymphopenia is suggestive for ADA 
deficiency even in adult patients, the genetic testing being crucial for the diagnosis and treatment decision. 
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Background and Aims: Primary immunodeficiencies are complex diseases, mutations in more genes causing the 
same clinical picture but also different mutations in the same gene can lead to different diseases. An example is the 
CARD11 gene that regulates cellular apoptosis. Clinically, biallelic mutations in the CARD11 gene cause severe 
combined immunodeficiency, germline GOF mutations cause BENTA syndrome, and LOF germline mutations are 
manifested by atopy, immunodeficiency and autoimmunity. 

Methods: To exemplify the clinical diversity of CARD11 gene mutations with 3 cases. 

Results: Patient 1. A boy with a family history of cancer had recurrent and prolonged infections, recurrent diarrhea, 
malnutrition since infancy. Digestive causes are excluded. At the age of 11 years, he was diagnosed with 
hypogammaglobulinemia and the genetic investigation revealed a double heterozygous mutation 
c.572A>G/c.490_492del in the CARD11 gene. Patient 2. A 16-year-old girl developed recurrent and persistent 
infections from the infancy, hepatosplenomegaly and then massive laterocervical lymphadenopathy. Investigations 
identify hypogamaglobulinemia with elevated IgM, B lymphocytosis, and decreased memory B lymphocytes. Genetic 
investigation reveals heterozygous mutation p.Gly123Ser in the CARD11 gene, confirming BENTA syndrome. 
Immunoglobulin treatment reduced lymphadenopathy, splenomegaly and the frequency of infections. Patient 3 is a 4 
years old girl, who developed universal alopecia from 1year, atopic dermatitis, recurrent wheezing, allergy. 
Investigations rule out the endocrinological cause and reveal leukopenia with neutropenia, IgA and IgG4 deficiency 
with hyperIgE, poor vaccination response, and genetic investigation showed heterozygous mutation R974C in the 
CARD11 gene. 

Conclusions: Mutations in CARD11 gene cause different phenotypes, and genetic investigation is essential in the 
diagnosis of any primary immunodeficiency. 
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Background and Aims: A retrospective study includes all patients followed up in the Pediatric Infectious Diseases 
Department of the Ibn Rochd University Hospital of Casablanca, in whom a dihydrorhodamine (DHR) assay was 
requested. The aim of the study is to analyse the importance of the different parameters provided by the DHR assay in 
the diagnosis and characterization of CGD. 

Methods: DHR assay was performed using three stimulants; E.coli bacteria, N- formylMetLeuPhe and phorbol 12-
myristate 13- acetate. We collected and analysed data from 2016 to 2019. 

Results: A total of 398 patients with suspected GSD were tested during the study period. Twenty patients had 
abnormal DHR assay. The mean age of the patients was 4 years with a male predominance. An absence of oxidase 
activity in stimulated phagocytes was detected in 17 patients, consistent with a phenotype observed in X-linked CGD. 
A reduction of oxidase activity was detected in two patients. In these cases the reduction may be due to the 
neutropenia observed in both patients. One patient had a normal response to PMA but reduced response to E. coli. 
This case can be explained by a myeloperoxidase deficiency. The fluorescence histogram of two female patients 
showed two peaks of fluorescence indicating two populations of neutrophils; this result is consistent with the X-linked 
female carriers of the disease. These patients had a normal response to PMA. 

Conclusions: In countries with limited resources, the use of the DHR assay may provide a solution to assist in the 
classification of CSD subtypes 

Disclosure: No. 

Keywords: assay, Chronic Granulomatous Disease, Dihydrorhodamine



PD345 

EVALUATION of TOTAL SERUM IGE LEVELS AMONG A COHORT of ATOPIC PATIENTS WITH PRIMARY 
ANTIBODY DEFICIENCY 

POSTER DISPLAY 07: GENETICS DIAGNOSTICS 

Francesco Muscianisi1, Alessandro Dell'Edera1, Franco Borghesan1, Riccardo Scarpa2, Marcello Rattazzi2, Carlo 
Agostini2, Francesco Cinetto2 
1Ca' Foncello Hospital-Treviso (University of Padua), Rare Disease Referral Center-internal Medicine, Treviso, 
Italy, 2University of Padua, Department of Medicine, Treviso, Italy 

Background and Aims: Specific antibody production is impaired in Primary Antibody Deficiencies (PADs). Only few 
studies analysed the prevalence of IgE-mediated disorders in such patients. We investigated the prevalence of atopic 
manifestations in a cohort of patients with PADs and compared serum IgE levels between the different groups. 

Methods: We retrospectively analysed a monocentric PADs cohort composed by 128 Common Variable 
Immunodeficiency (CVID) and 33 IgG subclass deficiencies (IgSD). As a control group, we selected 39 
immunocompetent subjects mono-sensitized to Hymenoptera venom. We compared serum IgE levels between groups 
by Kruskal-Wallis test. 

Results: A total of 44/161 (27%) PADs patients presented history of atopy: rhinitis/polyposis (12/44), asthma (7/44), 
sensitization to inhalants (8/44), to drugs (24/44), to hymenoptera venom (1/44). 5/44 had polysensitization. 7 of 161 
patients reported adverse reactions related to immunoglobulin replacement therapy, with 3 cases of anaphylaxis. No 
differences were found in atopic manifestations between CVID and IgSD, while a statistically significant difference was 
observed in median IgE levels (2 vs 198, p=0.04). When comparing IgE levels of PADs patients with controls, only 
CVID patients showed a significant difference (2 vs 141, p<0.001). 

Conclusions: Total serum IgE seems not to be a suitable parameter in the diagnostic work-up of allergies in patients 
affected by PADs, especially in those ones with CVID, where the total serum IgE are frequently undetectable. Further 
studies are needed to investigate the possible presence of allergen specific IgE or other more accurate markers of 
allergies in PADs patients. 
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Background and Aims: We report a case of T-B-NK+ severe combined immunodeficiency (SCID) discovered 
following bilateral lung disease. 

Methods: We report a 13-month-old female case of severe combined immunodeficiency (SCID) T-B-NK+. 

Results: 13-months-old female infant born, from a consanguineous marriage, brother died at the age of 6 months due 
to severe septicaemia. Personal history of bcgitis; hospitalized several time for recurrent infections. At the age of 1 
year, the patient was admitted to the hospital of Tiaret for 15 days for respiratory distress with high fever, put on 
antibiotic therapy. In view of the unfavourable evolution and the aggravation of her respiratory distress, she was 
referred to our department On admission, the clinical examination found a hypotrophic infant in a poor general state, 
with severe respiratory distress and hepatomegaly. The chest X-ray on the patient's bed showed multiple diffuse 
reticulo-nodular opacities in both lung fields, a correct cardio-thoracic index with the presence of a thymic shadow. 
Biologically, the leukocyte count returned to 6500/mm3 with lymphopenia at 657/mm3 neutrophils 5701/mm3 CRP 
positive at 40 mg/l. Chest CT scan showed diffuse bilateral lung condensation with frosted glass and mosaic 
appearance. Given the family history, repeated infections and lymphopenia, a primary immune deficiency was strongly 
suspected, confirmed by the immunological work-up, which showed a severe combined immune deficiency with T-B-
NK+ in favour of a leaky SCID. Despite management with immunoglobulin and triple antibiotic therapy, the patient died. 

Conclusions: In the absence of an early diagnostic and treatment with bone marrow transplantation, all children with 
SCID die in infancy 
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Background and Aims: Described herein is a case involving a family with triplets, two males and one female, where 
at 4 years old, the female and one male presented at the clinic with EBV infection, AIHA, recurrent urticaria and 
episodes of bronchitis requiring antibiotics. The female died from fulminant EBV pneumonopathy and pericarditis. The 
male, with chronic asthmatic and allergic manifestations since infancy, was pale, non-febrile, without lymphadenopathy 
or hepatosplenomegaly, with normal ECG, HSV skin infection, onychodystrophia post severe fungal infection, enamel 
and dental abnormalities. 

Methods: Multi-parametric flow cytometry was used for lymphocyte immunophenotyping and exome sequencing 
performed on an Illumina platform. 

Results: Flow cytometry showed decreased absolute lymphocyte counts, decreased NK cell percentage but no 
decrease in memory B or T cells. Exome sequencing revealed presence of heterozygous TNFRSF13B 
c.418G>Ap.Glu140LysNM_012452.2 mutation with uncertain significance in the male, but not female patient. 

Conclusions: Mutations in TNFRSF13B pose a challenge in how we interpret their association as possible risk of 
developing CVID. It remains unknown if the mutation identified in this patient can be considered as a risk factor for 
CVID, since heterogeneous TNFRSF13B mutations have been observed in a significant proportion of the normal 
population. Functional effects of heterogeneous TACI variants should be studied to better understand mechanisms 
involved and their contribution to CVID. This case is posing a diagnostic challenge as a rare clinical situation with no 
current definitive diagnosis, despite the fact that symptoms reflect an unexplained immune deficiency. Poodt et 
al.Clinical and Experimental Immunology,2009,156:35-39. Pan-Hammarstrom et al.,Nat Genet, 2007,39(4):429-430. 
Leonardi et al.,Frontiers in Pediatrics, 2019,7(418);1-5. 
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Background and Aims: PID-associated non-malignant lymphoproliferation is more common than malignant and 
represents a serious diagnostic problem, especially when it comes to the onset of the disease. 

Methods: We analyzed the clinical data of Belarusian patients with PID with a lymphoproliferation as a manifestation 
of the disease. 

Results: Lymphoproliferative syndrome in the initial stage of the disease in 29 patients with PID (4.7% of total PIDs). 
The diagnostic period ranged from 1m to 20yrs (mean 7.8yrs). The following genetic defects were identified in 27 
patients: FAS-TNFRSF6 (8), PIK3CD GOF (6), STAT3 GOF (3), LRBA (2), SH2D1A (2), XIAP (2), NFkB1 (1), NFkB2 
(1), CTLA4 (1), C2 (1), CVID (2). The median age of manifestation in ALPS-FAS patients is 3yrs, in patients with T-reg 
defects (STAT3 GOF, LRBA, CTLA4) - 2.3yrs, in XLPI/II patients - 1.8yrs, in APDS patients - 0.6yrs. Treatment options 
and outcomes: mTOR inhibitor therapy was successfully applied in 7 patients ((FAS-TNFRSF (3), PIK3CD GOF (4)), 
inosine-monophosphate dehydrogenase inhibitor - 1 patient (STAT3 GOF (1)), Rituximab - 1 patient (STAT3 GOF (1), 
Abatacept - 1 patient (CTLA4 (1)), 6 patients receive IG replacement therapy (SH2D1A (1), NFkB1 (1), NFkB2 (1), 
CVID (2) (1)), one ALPS patient developed B-cell lymphoma (age of onset 45yrs), HSCT was performed in 3 patient 
(LRBA (2), XLPII (1) - alive 1, dead 2), XLPI (SH2D1A (1)) died before diagnosis. 

Conclusions: Genetic analysis demonstrates the possibility of similar clinical manifestations in patients with various 
PID mutations. Establishing a genetic diagnosis in PID patients provides genotype-specific management. 
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Background and Aims: CGD patients struggle with life-threatening infections and excessive inflammatory responses. 
It's perceived as a well defined disease with determined genetic background, however it may turn out a diagnostic and 
therapeutic challenge. 

Methods: Chemiluminescence, NBT, phagoburst. 

Results: Case1: A 8-yo boy, with history of MAS, liver abscess, serous effusions, recurrent fevers. Despite CGD 
suggestive symptoms, the implemented tests (chemiluminescence for ROS production, myeloperoxidase expression) 
failed twice to confirm the diagnosis. Subsequently, because of MAS history and an impaired NK cells activity, the boy 
was diagnosed toward HLH. Due to negative HLH genetics and high suspicion of CGD, a phagoburst test was 
performed. An impaired ROI production with the absence of gp91phox were confirmed. The patient is awaiting HSCT. 
Case2: A 5-yo boy, with lymphadenopathy, recurrent fevers, chronic anemia, eosinophilia. Mediastinal lymph node 
biopsy suggested tuberculosis or another contagious disease. Finally, after excluding of infectious agents, tests 
(chemiluminescence, NBT, phagoburst, lack of gp91phox) confirmed X-CGD with CYBB mutation. Recently, HSCT has 
been performed with non-complicated post-transplant short-term observation. Case3: A 2-yo boy with recurrent fevers, 
erythema papulosum, dysplastic nails. After exclusion of fungal infection, tests (chemiluminescence, phagoburst test) 
made diagnosis possible. There was a gp91phox expression, no mutation in the coding part of the CYBB gene was 
detected, other genetic tests are pending. The boy needed a second HSCT due to first graft rejection. 

Conclusions: The clinical CGD features can be highly diversified. Although there are many laboratory test, each of 
them has it’s limitations, It makes the diagnosis not only difficult but also time-consuming. 
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Background and Aims: Introduction: ARPC1B plays a critical role in supporting T cell and thrombocyte development. 
Objectives: Report of a patient with ARPC1B mutation with a renal abscess secondary to Mycobacterium Abcessus. 

Methods: Clinical and laboratory features of the patient were described. 

Results: 28-year-old male, originally from Michoacan Mexico, his parents are consanguineous. .The patient began 
with a history of childhood eczema and recurrent abscesses from one year of age, multiple episodes of otitis media 
sinusitis and infectious gastroenteritis. Initially was diagnosed with HIES with elevated IgE levels, but the sequencing 
study documented mutation ARPC1B. In January 2022, he presented pneumonia with a negative SARS COV2 study. 
One month later, he returned with fever of 40 C, pain in right renal fossa. Abdominal CT scan: Shows right renal mass 
compatible with an abscess, lung disease associated with a bulla in the left base. Required a nephrectomy, 10 days 
later return due to fever 39 C, dehiscence on the surgical wound and abundant purulent secretion . The PCR in renal 
tissue, resulting positive for Mycobacterium Abcessus. Was indicated therapy with imipenem ,tigecycline, azithromycin, 
and linezolid , after 3 weeks he presented hematological toxicity with plaquetopenia so linezoid was discontinued and 
he continued with meropenem , tigecycline, azithromycin with adequate evolution . bibliography DOI 
10.1111/imcb.12243 

Conclusions: Host factors that predispose to infection for Mycobacterium Abcessus include genetic disorders such as 
cystic fibrosis or bronchiectasis. ARPC1B deficiency viral and bacterial infections observed in many of the patient, but 
the presence of atypical mycobacteria has not been previously reported. 
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Background and Aims: The X-linked hyper IgM syndrome is a rare disorder with a prevalence of 1:1,000,000 males 
because mutations in the CD40LG gene (CD40 ligand gene) lead to CD40 ligand deficiency. In this study, we have two 
patients who are siblings in the same family. Both patients have clinical symptoms of recurrence of severe pneumonia, 
diarrhea, mouth ulcers, and sepsis in the first year of life. 

Methods: We used whole-exome sequencing (WES) was carried out on the Illumina sequencing machine (Illumina, 
CA, USA). DNA sequencing was performed in both directions, initiated from the forward and the reverse primers, which 
had been used in the initial PCR reaction. The sequencing data were analyzed using BioEdit 7.2.5 software. The novel 
nucleotide change was evaluated with the in silico analysis tools: PROVEAN, SIFT, PolyPhen-2, and Mutation Taster. 

Results: Both the two patients carried the c.760delA (p.Thr254fs, exon 5) mutation inherited from their mother. The 
c.760delA mutation resulted in a frameshift mutation (p.Thr254fs) and extended the polypeptide chain by 51 amino 
acids compared to the original protein. This mutation is located in the TNF domain of the CD40LG protein. 

Conclusions: Our results contribute to the general understanding of the etiology of the disease and can help diagnose 
the different forms of PID 
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Background and Aims: Evoke ataxia telangiectasia in the presence of characteristic clinical manifestations and a 
primary immune deficiency 

Methods: We report the case of 2 brothers aged 2 and 4 years respectively from a consanguineous couple. 

Results: T.H, a 2-year-old infant with a history of recurrent ENT and pulmonary infections since the first months of life, 
was admitted for measles complicated by macrophagic activation syndrome. The clinical examination revealed staturo-
ponderal growth retardation, prominent blood vessels on the bulbar conjunctiva and several milk coffee spots on 
different parts of the body. The immunological investigation revealed a combined immune deficiency with a near 
absence of IgA, elevated serum IgM levels, frank T and B lymphopenia and a strong expansion of memory B cells and 
CD21 B cells (low). Examination of the older brother T.I, aged 4 years, revealed cerebellar ataxia, ocular telangiectasia 
and milk coffee spots on the body. The immunological assessment revealed the same disturbances as his brother. the 
association of cerebellar ataxia in one and a combined immune deficiency with telangiectasia and milk coffee spots in 
both; ataxia telangiectasia or louis barr syndrome is strongly evoked, confirmed by the significant increase in alpha-
fetoprotein in the two brothers After the management by polyvalent immunoglobulin substitution and prophylactic 
antibiotic therapy, T.H had fewer infectious episodes. Following the development of thrombocytopenia during follow-up, 
the myelogram revealed dysmyelopoiesis requiring regular checks. 

Conclusions: Ataxia telangiectasia is a chronic disabling disease with a severe prognosis linked particularly to the 
neurodegenerative syndrome and the risk of infections and malignant degeneration. 
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Background and Aims: Adenosine deaminase (ADA) is a key enzyme in purine salvage pathway. Genetic defects of 
the ADA gene cause a subtype of severe combined immunodeficiency. So far, few Chinese cases have been reported. 
We describe the first case series of ADA deficieny in China. 

Methods: We retrospectively reviewed the medical records of patients diagnosed with ADA deficiency in Beijing 
Children's Hospital and summarized the previously published ADA deficiency from China in the literature. 

Results: Eight children from China with ADA deficiency were included. Three novel mutations were reported including 
a synonymous mutation that affected pre-mRNA splicing. Early-onset infection, thymic abnormalities and failure to 
thrive were the most common manifestations. One patient developed language and fine motor regression and had 
blurred vision in the third year after diagnosis. Cerebral aneurysm was identified in the patient by cranial angiography. 
Laboratory studies revealed cellular and humoral immune deficiency in all patients. Immune repertoire analysis in one 
patient demonstrated decreased TCR and BCR diversity, and oligoclonal T cell expansion. In total, 5 patients died, and 
the median age at death was 4 months. 

Conclusions: We described the first case series of Chinese ADA deficieny. Early-onset infection, thymic abnormalities 
and failure to thrive were the most common manifestations of our patients. We identified a synonymous mutation that 
affected pre-mRNA splicing in ADA gene, which had never been reported in ADA deficiency. Furthermore, we reported 
cerebral aneurysm in the delayed-onset patient for the first time. The impaired purine metabolism and accumulation of 
substrates would contribute to the vascular inflammation. 
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Background and Aims: Good’s syndrome (GS), composed of thymoma, hypogammaglobulinemia and 
immunodeficiency is a late onset primary immune deficiency diseases (PIDDs) . Here we mentioned a case with GS 
diagnosed 5 years after thymectomy. 

Methods: Case Presentation A 49 year-old male patient referred to our cilinic due to the history of frequent respiratory 
tract infections continuing for 3 years. He underwent thymectomy after thymoma was incidentally detected in the thorax 
CT 5 years ago. When the patient was evaluated in our clinic, he was diagnosed GS with his medical history, clinical 
findings and laboratory results (Table 1 and 2) and he was started on intravenous immunoglobulin (IVIG) therapy. 
Table 1: Lymphocyte subgroups 

 %  

CD 19(+) B 0 (7 - 23)  

CD 3(+) T 97.3(62,8 - 85)  

CD 4(+) T 13.9(34 - 63,8)  

CD 8(+) T 81.25 (19 - 48)  

CD 4/CD 8 0,17 (0,8 – 3,3)  

 

Table 2 : Immunoglobulin Levels 
 g/L 

Ig G 0,013 ( 7,51 – 15,6 ) 

Ig A 0,004 ( 0,82 – 4,53 ) 

Ig M 0,003( 0,46 – 3,04 ) 

 

Results: GS was described by Good in 1954 first and is one of the rare causes of adult PIDDs. Owing to the defects in 
both humoral and cellular immunity and infectious, autoimmune and hematological complications the prognosis is quite 
bad in patients with GS. 

Conclusions: Therefore early diagnosis and treatment is vital for patients with GS. Our patient’s delay in diagnosis is 5 
years. At present he has been receiving IVIG treatment for 5 months and his complaints were almost decreased. 
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Background and Aims: Deficient expression of major histocompatibility complex class II (MHC-II) molecules is a rare 
inherited disorder characterised by a combined immune deficiency To illustrate the difficulty of diagnosis and 
management of peritoneal tuberculosis in primary immune deficiency 

Methods: A case of peritoneal pseudo tumor tuberculosis in an infant with HLA-DR deficiency was reported. 

Results: S.R., a male infant from a young consanguineous couple, with a sister and a brother, died in a severe 
pulmonary infection, hospitalized at the age of 3 months for bilateral broncho-pneumopathy. The investigation revealed 
an HLA DR deficiency. He was put on immunoglobulin infusion and antibiotic prophylaxis. Readmitted at the age of 13 
months for malnutrition and moderate ascites, the puncture of which brought back a serous hematic exudative fluid 
with 1200 ele/ml of lymphocytes. Abdominopelvic CT scan showed a hypodense solid intraperitoneal mass projecting 
from the left flank, poorly enhanced after injection of contrast medium with multiple confluent coeliac-mesenteric 
adenopathies.The anatomopathological study of biopsy was in favour of an inflammatory myofibroblastic tumour 
without major nuclear anomalies.Peritoneal tuberculosis was strongly suspected.Antituberculosis treatment was 
initiated. Mycobacteria in the culture of the ascites fluid on day 28 came back positive. After 8 months of treatment, an 
abdominal CT scan revealed L1 spondyloarthritis with disappearance of the mass. 

Conclusions: MHC-II molecule deficiency is a serious pathology for which marrow transplantation remains the only 
curative TRT. The prognosis for our patient is poor due to the occurrence of an invasive infection that is difficult to 
diagnose and sterilise. 
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Background and Aims: Common variable immunodeficiency (CVID) is characterized by the failure of B-cells to 
undergo class-switching, with a reduction in switched memory B-cells. The present study aimed to detect 
immunophenotypic aberrancies in different lymphocyte subsets in CVID patients 

Methods: Clinical, flow cytometry, and genetic data were analyzed in 20 patients with CVID phenotype. 

Results: Lymphopenia and lymphocytosis were found in 2 (10%) of cases each. B-cells were reduced in 7 (35%), and 
increased in 2 (10%) cases. T-cells were reduced in 2 (10%), and increased in 5 (25%) cases. NK-cells were reduced 
in 5 (25%), and increased in 1 (5%) cases. Naïve B- cells were increased in 10 (58.8%), and reduced in 2 (11.7%). 
Unswitched memory B- cells were increased in 5 (29.4%), and decreased in 5 cases (29.4%). Switched memory B-
cells were reduced in 14 (82.4%), and increased in 2 cases (11.7%). Helper T-cells were increased in 7 (53.8%) and 
reduced in 2 (15.4%). Cytotoxic T-cells were increased in 11 (84.6%). CD4:CD8 ratio was reversed in 4 (30.7%) cases. 
γδ T-cells were increased in 8 cases (61.5%) of cases. of 4 cases evaluated, naïve CD4+ T cells were reduced in 3 
(75%) and naïve CD8+ T cells were reduced in 2 (50%). 

Conclusions: B-cell class-switching defect was the predominant defect. Aberrancies in T/NK-cells were also detected 
including reduced NK-cell counts, reduced naïve T-cells, increased γδ T-cells, and reversed CD4:CD8 ratio. A 
comprehensive flow cytometry panel evaluating all lymphocyte subsets reveals clinically useful information in CVID 
patients. 
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Background and Aims: GATA2 haploinsufficiency manifests as bone marrow failure syndrome. The manifestations of 
GATA2 deficiency are varied and include B-cell, NK-cell lympohopenia and monocytopenia with recurrent infections 
(nontuberculous mycobacteria, HPV and fungi), myelodysplasia with or without progression to acute myeloid 
leukaemia. Impaired pulmonary diffusion is evident in the majority of reported patients, with pulmonary alveolar 
proteinosis diagnosis reported in up to one fifth. 

Methods: A 15-year-old girl with known neutropenia was admitted with dyspnoea, cough, weight loss and febrile 
pancytopenia. B-,T-,NK-cell lymphopenia and monocytopenia were observed. 

Results: Mycobacterium avium was confirmed in lymph node, bone marrow, and blood. Heterozygous GATA2 
mutation was confirmed(p.Ala30Glyfs*50). Pulmonary function testing(PFT) revealed reduced DLCO whilst HRCT and 
bronchoscopy were normal. Bronchoalveolar lavage(BAL) microscopy revealed CD4+lymphocytic alveolitis. 
Transbronchial biopsy(TBB) revealed granulomatosis without evident protein deposition. Microbiology of both samples 
was negative. Treatment of haemophagocytosis(anaemia, thrombocytopenia, hyperferritinaemia, elevated 
solubleCD25)with methylprednisolone and cyclosporin resulted in clinical, laboratory and PFT improvement. 
Repeat bronchoscopy and TBBwere normal, BAL showed reduction in alveolar lymphocyte counts. microbiology were 
negative. Further BAL/TBB prior to HSCT showed further improvement of lymphocytic alveolitis and resolution of 
granulomatosis, respectively. 

Conclusions: Our patient presented with dyspnoea and cough with reduced lung diffusion capacity. Microbiology was 
persistently negative however, CD4+lymphocytic alveolitis with macrophage activation were noted. Early initiation of 
immunomodulatory therapy improved the patient's symptoms and diffusion capacity and might have served to prevent 
the progression to PAP, a mostly irreversible pulmonary complication. The patient's specific mutation in GATA2 has 
never been described and might be responsible for the respiratory and haemophagocytosis-predominant phenotype. 
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Background and Aims: Introduction : Good's Syndrome is an Innate Inborn Errornsfrom the group of Phenocopies, 
characterized by the presence of thymoma, hypogammaglobulinemia, invasive infections by bacteria, opportunistic 
agentes and autoimmunity. It occurs in adults 40–60 years. It is rare, in the Latin American registry of IIE, there are 
only 12 reported. 
objetive: to describe the characteristics of patients with Good syndrome 

Methods: we presented a series of 3 cases with Good Syndrome and diferents outcomes. 

Results: Resulta: 66% men, mean age at diagnosis 50 years. In 66% the thymoma was initially documented, in 33% 
hypogammaglobulinemia. 100% > 2 autoimmune diseases: lichen planus 33%, immune thrombocytopenia 66%, 
inflammatory bowel disease 66%, rheumatoid arthritis 33%. 66% with Thymoma AB according to the WHO 
classification and 33% A. 100% with mixed bronchiectasis and use of macrolide prophylaxis. All with IVIg replacement 
therapy. Mortality 66%: Bacterial pneumonia and severe COVID-19 

Conclusions: Good's syndrome is an IIE without an identified genetic defect, presenting in adulthood. Its early 
diagnosis is important, since it allows the timely detection of complications: autoimmune and infectious. It is important 
to take into account that it should be considered as a combined defect due to the alterations it presents in T and B cells 
and to consider, in addition to replacement therapy with IVIg, the use of prophylaxis for opportunists. 
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Background and Aims: We report on a female infant with a pathological TREC newborn screening. 

Methods: The second child of Syrian consanguineous parents was born at 36+6 wog after suffering from IUGR. 
Beside postnatal respiratory distress requiring ventilation the patient showed syndromic features with absent thumbs, 
bilateral radial aplasia / hypoplasia, sparse hair, craniosynostosis, exophthalmos, anal atresia, hypothyroidism and 
bilateral hearing loss. Furthermore, she had systemic infections whilst being admitted at the primary NICU. Oral 
feeding was insufficient to achieve weight gain. 

Results: TREC newborn screening (repeatedly 0 TRECs) indicated severe combined immunodeficiency. Flow 
cytometry showed lymphopenia with low CD3 T cells (total 200 / µl) – with absent CD8s and decreased CD4s (naive 
75%), low NK cells (total 17/µl), but normal B cells (418 / µl). TCR Vbeta Repertoire in CD4 cells was broad and not 
skewed. Chromosomal analysis did not show any numerical abnormalities, however suggested increased 
chromosomal breakage. Exome based panel sequencing revealed a known biallelic mutation in RECQL4 suggesting 
Baller-Gerold / Rothmund-Thomson syndrome. 

Conclusions: RECQL4 encodes a DNA helicase that belongs to the RecQ helicase family. Mutations in three of the 
five human helicase genes (BLM, WRN and RECQL4) are associated with disease with increased cancer 
predisposition, immunodeficiency and premature aging. Due to the clinical condition with poor weight gain and 
syndrome-associated clinical challenges we have refrained from HSCT in the first months of life. The patient has been 
put on prophylaxis, regular IVIG substitution and parenteral nutrition. A multidisciplinary approach needs to be in place 
before considering a curative strategy. 
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Background and Aims: Severe combined immunodeficiency (SCID) is a group of inborn errors of immunity (IEI) 
characterized by severe T- and / or B-lymphopenia. Timely diagnosis and treatment play a crucial role in patient 
survival. 

Methods: For the first time in Ukraine, we initiated a pilot study on newborn screening for SCID and T-cell 
lymphopenia by determining T cell receptor excision circles (TRECs) and kappa-deleting recombination excision circles 
(KRECs). The analysis of TREC and KREC was performed by real-time polymerase chain reaction (RT-PCR) followed 
by analysis of melting curves in neonatal dry blood spots (DBS). In total, 10,350 newborns were screened between 
May 2020 and January 2022. Sixty-five blood DNA samples were used for control: 25 from patients with ataxia-
telangiectasia, 37 - from patients with Nijmegen breakage syndrome, 1 – with X-linked agammaglobulinemia, 2 – with 
SCID (JAK3 deficiency and DCLRE1C deficiency). 

Results: There were 608 (5.87%) premature babies. Cut-off level below 5,000 copies per 106 cells for TREC/KREC 
was used on the first stage, and below 2,000 copies per 106 cells –during the next stage. Referral to confirm or rule out 
the diagnosis was used in 3 cases. CID (TlowB+NK+) was confirmed in a patient with the urgent abnormal value. 
Approbation of the method in the control group showed a greater sensitivity and efficiency of TREC assay. 

Conclusions: TREC and KREC assay using RT-PCR followed by analysis of melting curves is effective for the 
detection of severe T- and B-lymphopenia. In resource-limited settings, the detection of TRECs only will be efficiently 
effective for SCID screening. 
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Background and Aims: The severe combined immunodeficiency (SCID) is characterized by a severe abnormality of 
combined cellular and humoral immune system. It is considered the severe form of primary immunodeficiency disease 
(PID) . An early diagnosis is required to improve the vital prognosis of young children with SCID. The objective of this 
study is to analyze cytometric measurements and clinical features within our Moroccan SCID cohort compared to 
children with non-PID affections. 

Methods: In this retrospective study, biological and clinical data from 35 confirmed SCID patients were analyzed, as 
well as those from the 622 young patients initially suspected as suffering from PID but was later confirmed to be 
affected non-PID diseases. 

Results: As expected, T cell count was less than 300 cells/ml in most patients with SCID (85.5%). Unexpectedly, 
patients with T cell counts in the range between 300 and 500 cells/ml (5.7%), as well as even higher than 500 cells/ml 
(8.7%) were also clinically diagnosed as SCID. Furthermore, flow cytometry demonstrated that the proportion of the B 
cell deficiency was highly represented in our cohort. 71.4% of Moroccan SCID patients were B cell deficient. 40% of 
the patients had a T-B-NK+ profile and 31.4% had a T-B-NK- profile. The most common clinical manifestations 
observed in our SCID cohort were pneumonia, failure to thrive, candidiasis, diarrhea, bronchitis and urinary tract 
infections. 

Conclusions: Our results highlight the incidence pattern of common SCID subtypes in the Moroccan population 
including the finding of atypical SCID, which may help the clinician to make an early diagnosis of the SCID in Morocco. 
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Background and Aims: Airway disease (AD) is a frequent complication in primary antibody deficiency (PAD). It is 
associated with chronic cough, dyspnea and end-stage pulmonary failure. This study aims to gain better insight in 
predictive factors for the presence and progression of AD in PAD. 

Methods: Data were retrospectively extracted from patient records. HRCT scans were analyzed using the Hartmann 
scoring system. AD-scores >7 and an increase in AD-score >0.5/year were considered clinically relevant. Risk factors 
were identified using univariate analysis and logistic regression. 

Results: Preliminary analysis of 10 XLA, 54 CVID, 18 SPAD/IGSD and 7 unclassified PAD (unPAD) patients showed 
higher AD scores in XLA patients (p=0.04). In the remaining cohort (n=79), median time since PAD diagnosis was 17 
years. Risk factors for high AD-scores were age (p<0.01) and CD19+ B cell counts (p=0.01). AD progression was 
detected in 15/79 cases; 10 of these 15 cases had pre-existent AD-scores >7 (p=0.02), the other 5 cases had a longer 
disease history compared to cases without disease progression (p=0.04). The presence of AD and/or clinical signs of 
PAD for >20 years were predictive for AD progression (93% sensitivity and 45% specificity). 

Conclusions: For IGSD/SPAD, CVID and unPAD patients, predictive risk factors for AD progression were identified, 
suggesting that screening frequencies could be reduced for low-risk patients. However, XLA patients more often 
showed CT signs of severe AD and should be studied as a distinct subgroup. Future research should focus on the risk 
factors within PAD subgroups for further optimization of clinical management of AD. 
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Background and Aims: Kidney transplant recipients (KTRs) are at heightened risk of hypogammaglobulinaemia and 
infection, but immunoglobulin surveillance is not routinely conducted. This study addresses if failure to mount a 
detectable humoral vaccine response could support the diagnosis of hypogammaglobulinaemia. 

Methods: Anti-SARS-CoV-2-Spike-S1-IgG responses were determined in 680 KTRs participating in the COVID-19 
ENLIST study (REC: 20/YH/0309), at least 7-days following ≥3 COVID-19 vaccinations. Calculated globulin and 
immunoglobulin results were extracted between 1-January-2020 and 09-June-2022. Total IgG, IgA, and IgM levels 
were determined in 20 seropositive and 20 seronegative individuals, blinded to wider clinical and laboratory details. 

Results: Historical immunoglobulin results were available in 79/680 (11.6%) of the cohort . Calculated globulin, IgG, 
IgA, and IgM were consistently depressed within seronegative kidney transplant recipients relative to seropositive 
individuals. 35% of seronegative KTRs had an IgG <6g/L, compared to only 3% of seropositive KTR (odds ratio: 20.3; 
95% CI: 2.33 to 176.4, p=0.001). Reflex immunoglobulin testing in 20 seronegative KTRs identified one individual with 
previously undiagnosed severe hypogammaglobulinaemia (IgG=3.1 g/L; IgA=1.17 g/L ; IgM=0.31g/L). 

Conclusions: Antibody deficiency is a treatable cause of infection susceptibility, however delays in recognition can 
lead to irreversible end-organ damage. In this pilot study, reflex immunoglobulin testing of seronegative KTRs despite 
serial COVID-19 immunisation achieved a positive predictive value for hypogammaglobulinaemia (IgG<6g/L) of 35% 
and 5% for severe hypogammaglobulinaemia (IgG<4g/L), exceeding the National Institute for Clinical Excellence 
threshold to trigger investigation for life-threatening illness. This simple approach may hasten the diagnosis and 
treatment of antibody deficiency. 

Disclosure: A.A. has received grants from Sanofi (France) for work related to thymoglobulin and from Novartis (United 
Kingdom) as part of various trials. He also serves as a board member of Kidney Wales. S.R.J. reports advisory board, 
speaker, conference, drug safety 
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Background and Aims: Autosomal dominant hyper IgE syndrome resulting from STAT3 mutation is a primary 
immunodefficiency which was originally described as a triad of extreme elevation of serum IgE level (>2000 UI/ml), 
recurrent staphylococcal abscesses and recurrent cyst-forming pneumonias. In addition, it has nonimmunologic 
characteristics, that include gastrointestinal, vascular or skeletal abnormalities. Here, we present a patient with STAT3 
hyper IgE syndrome who was diagnosed before the age of 2. 

Methods: A 1-year-and-9-months old male pacient was born prematurely at 36 weeks and hospitalised for two more 
weeks in Neonatal Intensive Care Unit in Stockholm Sweden. At the age of 2 months he had coronavirus disease 
(treated with immunoglobulins) and spastic hemiparesis of the left side. Also, he was hospitalised several times for 
bacterial respiratory and mucocutaneous infections. 

Results: Laboratory findings revealed eosinophilia, neutropenia , ALP elevation and IgE elevation. Chest imaging 
demonstrates structural damage of the lungs: shows a gas-filled cystic space/ pneumatocele. Computed tomography 
of the brain revealed a porencephalic cyst with intralesional calcification. Sequence analysis and deletion/duplication 
testing of the 574 genes in Inborn Errors of Immunity and Cytopenias Invitae Panel identified a Pathogenic variant, 
c.1144C>T (p.Arg382Trp) in STAT3. 

Conclusions: HIES is a rare disease, a multisystemic disorder with a broad constellation of clinical manifestations and 
is a great challenge for clinicians in establishing a diagnosis in suspected cases. Our case having many typical HIES 
features and require interdisciplinary care. To the best of our knowledge, this is the first such case diagnosed early in 
our country. 

Disclosure: No. 

Keyword: Hyper-IgE syndrome, HIES, STAT3, Primary immunodeficiency, PID, pneumatocele



PD365 

FAST AND COST-EFFECTIVE FLOW CYTOMETRIC METHOD TO DISCRIMINATE PATIENTS WITH ATOPIC 
DERMATITIS AND HYPER-IGE SYNDROME 

POSTER DISPLAY 07: GENETICS DIAGNOSTICS 

Edyta Heropolitanska-Pliszka1, Katarzyna Tkaczyk2, Urszula Grycuk2, Barbara Piątosa2 
1CMHI, Immunology, warsaw, Poland, 2CMHI, Histocompatibility Laboratory, Warsaw, Poland 

Background and Aims: Atopic dermatitis (AD) overlaps with STAT3 hyper-IgE syndrome (STAT3-HIES) in terms of 
eczema, eosinophilia, and increased serum IgE. Discrimination between both conditions is of utmost importance, as 
treatment and prognosis are completely different. Molecular identification of STAT3 mutations is not widely available 
but also time and cost-consuming. HIES patients have significantly reduced Th17 cells, whereas AD patients 
demonstrate elevated Th2 cells. Cytokine measurement in plasma is not sufficient do identify cytokine producing cells. 
Effector cytokine producing T helper cells are characterized by specific combinations of surface markers. Therefore, we 
intended to verify usefulness of this approach for diagnostic purposes. 

Methods: Peripheral blood was drawn from 13 STAT3-deficient and 21 AD patients, and 41 healthy controls. Eight-
color flow cytometry was used to identify Th1, Th2, Th9, Th17, Th17.1, Th22, ThG, follicular TFH1-like, TFH2- like, 
TFH17-like and TFH17.1-like cell populations based on differential expression of 
CD3/CD4/CD45RA/CCR10/CD183/CD185/CD194/CD196. Results for individual cell populations within T helper cells 
and relationship between them were compared to age-related normal control ranges. 

Results: Significant differences between HIES and AD patients found for Th17 (reduced Th17 - 12/13 HIES vs 
1/21 AD) and Th2 (elevated 13/21 AD vs 3/13 HIES) confirmed the diagnoses. HIES patients demonstrated 
significantly more frequently reduced Th9 (12/13 vs 3/21) and Th2-like cells (11/13 vs 4/21). 

Conclusions: Flow cytometric evaluation of cytokine producing effector helper cells is fast method to discriminate 
patients with HIES from healthy controls and AD patients. Identification of elevated proportions of Th2 cells is not 
sufficient to diagnose AD patients. 
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Background and Aims: The presence and distribution of the lymphocyte subset vary in several diseases. Therefore, 
their number and distribution are used for several clinical diagnoses, The interpretation requires a comparison of 
patient results with reference values. Best practice reference values should be established in a representative 
population of healthy subjects, to date no specific reference value for the Moroccan population is available and a 
comparison is made with the Caucasian population. Unfortunately, any difference between the two populations may 
affect the diagnosis of diseases and disorders such as (PID). The objective of this study is to establish age-stratified 
normal reference values of lymphocyte subsets for the Moroccan population. 

Methods: We measured the concentration of lymphocyte subpopulations by flow cytometry from 83 Moroccan healthy 
subjects stratified into 5 age groups of 0–1, 1–2, 2–6, 6–12, and > 12–18. 

Results: The lymphocyte subsets T, B, and NK cells were measured and compared with other countries. An age-
related variation has been observed. Decrease of T lymphocytes with age, with both CD4+ and CD8+, as well as B 
lymphocytes, were also decreased. Finally, we compared the values of our Moroccan study group with results from 
other countries and observed significant differences in Moroccan values. 

Conclusions: The results of this study have a significant impact on improving the threshold values of the reference 
intervals routinely used in the diagnosis of pediatric diseases such as PIDs or mother-to-child transmitted HIV within 
the Moroccan population. 
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IMMUNE RECONSTITUTION (IR) AFTER HSCT PERFORMED WITH AN INNOVATIVE METHOD of GRAFT 
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Background and Aims: HSCT is a valid approach to treat and ameliorate quality of life of PIDs and PIRDs. New graft 
manipulation techniques are under investigation to improve engraftment and IR, without increasing GvHD rates. 
We evaluated IR after HSCT manipulated with positive selection of CD34+cells and CD3+cells addback of 30x106/kg of 
recipient. 

Methods: We retrospectively studied 66 children affected by PIDs and PIRDs, treated with HSCT from Matched 
Unrelated Donors from 2001 to 2021 with this specific graft manipulation. 

Results: 43 patients underwent BM-HSCT (Bone Marrow) and 23 PBSC-HSCT (Peripheral Blood Stem-Cells). 
These patients were affected by SCID/CID, WAS, CGD and other phagocyte deficiencies, Hyper-IgE and -IgM 
Syndrome, MHC-II deficiency and PIRDs. 
Engraftment timing and rates of OS, graft failure, GvHD and post-HSCT autoimmunity (mostly represented by 
cytopenia and thyroiditis) were comparable between the two subgroups and with literature. Chimerism was total in 
most cases, or at least sufficient to restore the impaired immune function. TRECs and KRECs were considered 
possible markers of T/B-cell recover. 
Lymphocyte subsets reconstitution was similar in both subgroups, except for a faster CD3+ cell recover after PBSC-
HSCT. Mitogen-induced T-cell proliferative response was restored in both subgroups. Most patients discontinued IgRT 
by 6 months after HSCT and presented an efficient humoral response to vaccinations. 

Conclusions: In PIDs and PIRDs, PBSC-HSCT with this specific manipulation represents an innovative therapy with 
comparable (or even superior) efficiency and safety to BM-HSCT. However, further studies are needed to find the ideal 
dose of CD3+cells addback and to correct other factors affecting IR and transplant outcomes. 
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Background and Aims: Biological therapy is widely used in daily allergist practice for common diseases such as 
atopic dermatitis or asthma. Inborn errors of immunity (IEI) are rare diseases with less targeted treatments due to low 
frequency. We report potentially game-changer repurposing of two broadly used biological drugs in non-orphan 
disease setting in IEI patients. 

Methods: P1, a 6-year-old boy (STAT3 heterozygous loss-of-function mutation) presented severe dermatitis and 
recurrent skin infections refractory to all standard treatments. P2, a 4-year-old boy (chronic granulomatous disease 
(CYBB)) presented with severe eosinophilic cystitis refractory to steroids, antihistamines and local therapy requiring 
prolonged suprapubic percutaneous catheter. Dupilumab is a monoclonal antibody targeting IL-4Rα, inhibiting the main 
drivers of type 2 inflammation: IL-4 and IL-13. Benralizumab is a monoclonal antibody that blocks the binding of IL-5 to 
its receptor, inhibiting eosinophil differentiation and maturation in bone marrow and inducing cell-mediated cytotoxicity 
in eosinophils. Family consent and centre approval was obtained for this use. 

Results: Based on scarce published data, expert opinion and extrapolation of IEI physiopathology, we used 
Dupilumab (P1) and Benralizumab (P2). P1 was treated for the last 21 months with complete response at 6 months 
(initial/final SCORAD 60/5). P2 was treated 8 months along with oral steroids initially and showed partial response after 
2 months (removal of vesical catheter) and complete remission after 6 months. Benralizumab was then discontinued 
with no further relapse. 

Conclusions: The effective treatment of IEI with Dupilumab and Benralizumab, broadly used in daily allergist practice, 
emphasizes the real potential of drug repurposing for orphan diseases. 
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Background and Aims: Wiskott Aldrich Syndrome (WAS) is a rare, X-linked combined immune deficiency. Clinical 
features include eczema, thrombocytopenia, life-threatening infections and malignancy. The median survival of 
untransplanted patients lacking WASp expression is < 20 years. The only potentially curative treatments are 
haematopoietic stem cell transplantation (HSCT) and gene therapy. In the largest HSCT series published to date the 
median age at transplant was < 5 years. Here we describe the early outcomes for the two oldest WAS patients 
reported to have undergone HSCT. Patient 1 was 39 years at HSCT and had a prior history of thrombocytopenia, 
eczema, DLBCL (treated to CR with 6 cycles of R-CHOP), inflammatory arthropathy and mild bronchiectasis. Patient 2 
was 43 years at transplant with a prior history of hypogammaglobulinaemia, bronchiectasis, chronic sinusitis, 
thrombocytopenia (<10) with a subdural haemorrhage and mild eczema. Both underwent Fludarabine, treosulfan, 
thiotepa conditioned MUD allografts (9/10 and 10/10, respectively). They received in vivo T cell depletion 
(alemtuzumab), ciclosporin and MMF as GVHD prophylaxis. 

Methods: Case Series 

Results: Both are alive at 8.5 months and 8 months post-HSCT respectively with tri-lineage 100% donor chimerism, 
and correction of thrombocytopenia. Patient 1 has had multiple infectious complications (recurrent HSV2 and 
adenoviraemias) together with GVHD of skin and gut (now resolved). Patient 2 developed adenoviraemia, chronic 
renal impairment and mild GVHD of the skin, now resolved. Both remain on systemic immunosuppression. 

Conclusions: HSCT is possible in older patients and should be considered for those where a donor is available. 
Longer follow-up is required to provide evidence of definitive benefit. 

Disclosure: No. 

Keywords: Wiskott, Aldrich, Syndrome, allogeneic, HSCT, Adults



PD370 

STUDY DESIGN AND BASELINE CHARACTERISTICS of A SINGLE ARM, OPEN-LABEL, MULTICENTER, US 
REGISTRY STUDY of ELAPEGADEMASE TREATMENT IN PATIENTS WITH ADA-SCID 

POSTER DISPLAY 08: THERAPY 

Morna Dorsey1, Manish Butte2, Jolan Walter3, Fernando Tricta4, Caroline Fradette5, Joseph Wiley6, Luke Wall7 
1University of California San Francisco Medical School, Pediatric Immunology And Allergy Center, San Francisco, 
United States of America, 2UCLA, Department of Pediatrics, Division of Immunology, Los Angeles, United States of 
America, 3Johns Hopkins All Children's Hospital, St. Petersburg, Division of Allergy/immunology, Department of 
Pediatrics, St.Petersburg, United States of America, 4Chiesi Canada Corporation, Head of Strategic Innovation, 
Toronto, Canada, 5Chiesi Canada Corporation, Clinical Program Leader, Hematology/immunology, Toronto, 
Canada, 6Leadiant Biosciences, Inc., Medical Affairs, Gaithersburg, United States of America, 7Louisiana State 
University Health Sciences Center and Children’s Hospital, Department of Pediatrics, Section of Allergy Immunology, 
New Orleans, United States of America 

Background and Aims: Severe combined immunodeficiency due to adenosine deaminase deficiency (ADA-SCID) is a 
metabolic condition that is usually fatal if left untreated. Elapegademase, a PEGylated recombinant bovine ADA-
replacement therapy, is the first-line treatment for metabolic detoxification and immune recovery in patients with ADA-
SCID. Owing to the ultra-rare nature of ADA-SCID, real-world clinical experience with elapegademase is limited. Here, 
we present registry design and baseline characteristics of patients with ADA-SCID from the elapegademase registry 
(NCT03878069). 

Methods: US patients with ADA-SCID receiving elapegademase (dosed and monitored per the USPI), regardless of 
treatment status, will be followed ≥2 years or until undergoing allogeneic hematopoietic stem cell transplant (HSCT). 
Patients are assessed for deoxyadenosine nucleotide levels, ADA activity, clinical and immunological status, quality of 
life, and safety. Patients undergoing HSCT will be evaluated 1 and 6 months after last elapegademase dose to assess 
safety and survival. 

Results: As of December 2021, 22 patients were enrolled at 11 US sites. For 20 patients with available information, 
mean age at enrollment was 17.6y (range: 0–47y; 12 (60%) ≥18y); 13 (65%) were female. Six (30%) patients were 
enrolled soon after diagnosis: 1 (5%) 1 month after birth, 4 (20%) 1–2y after birth, and 1 (5%) 3y after birth. Fifteen 
(75%) patients identified as White (n=3 Hispanic/Latino); 5 (25%) identified as Black (n=1 Hispanic). 

Conclusions: The elapegademase registry is ongoing. Results from this registry will provide real-world data regarding 
ADA-SCID progression on treatment, long-term elapegademase safety, efficacy, effect of dosage adjustment based on 
biochemical assessments, and outcomes of HSCT. 

Disclosure: This retrospective registry analysis was previously sponsored by Leadiant and is now sponsored by 
Chiesi USA, Inc. Medical writing support was provided by Melissa Victoria Fernandez, PhD, of Oxford PharmaGenesis 
Inc., Newtown, PA, USA and was funded by Ch 
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Background and Aims: P-HLH is a group of genetically determined disorders with multi-organ damage due to 
systemic inflammation with high IFN-g production, and high mortality rate, despite extensive immunosuppressive 
treatment 

Methods: We retrospectively analyzed 7 patients with P-HLH (XLP2 – 3, FHLH3 – 2, FHLH1 – 2), treated with 
emapalumab. Precedingconcurrent immunosuppressive therapy included HLH-2004 protocol variations, with addition 
of tocilizumab in 3/7, JAKinibs - 4/7, kineret - 1/7. Emapalumab was administrated twice weekly for a median of 6.3 
weeks (2-13 weeks), at an average dose of 1.7 mg/kg in 3 patients, and 7.2 mg/kg in 4 patients. The severity of the 
disease was assessed using adapted H-score, remission was registered at H-score<90 

Results: Significant clinical and laboratory improvement was documented after 2 weeks of emapalumab therapy in 
both groups (p<0.05), all patients reached remission by the end of the treatment. Yet, in high-dose group 2/4 patients 
reached remission by day 14, and 1/4 by day 28. In the low-dose group no remission was noted at day 14, 1/3 reached 
remission by day 28. In the whole cohort addition of emapalumab allowed to reduce dexamethasone dose from 10±2 
at baseline to 0.7± 0.4 mg/kg/day by week 4. No side effects or new infections were noted during the treatment. 6/7 
patients underwent HSCT at the end of the treatment period, without relapse of HLH in the post-transplant period 

Conclusions: We demonstrate efficacy and safety of Emapalumab in treatment of severe P-HLH in a group of 
children. The optimal doses of emapalumab require further investigation 
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Background and Aims: A significant proportion of people with common variable immunodeficiency develop a multi-
system disease. Complications involving, the liver, gut and other systems occur and management of these rare 
patients with multi-system presentation is challenging in the clinic. We have developed a nationwide multi-specialty 
panel for discussion of patients, highlighting problems in management of these rarer patients and development of 
assessment and management. 

Methods: Patients with multi-system common variable immundeficiency (CVID) were identified using 'granulomatous' 
as a search term on the national immunodeficiency database. We contacted the centres involved and also invited them 
to submit data for any other patients who had complex multi-system CVID. 15 centres submitted data. 

Results: We collected data on 140 patients. 75 had genetics investigation and 9 had a gene defect identified. 125 
patients had lung disease, and 75 -GLILD. 75 -lymphadenopathy, 94 -splenomegaly (13 splenectomy), 52 -skin 
disease, 13 -renal disease, 61 -gastrointestinal disease and 14 -neurological disease. 52 -ITP, 21 -autoimmune 
haemolytic anaemia. 80% were taking antibiotic prophylaxis, most common was azithromycin. 88% of patients had 
either had prednisolone or were currently taking it. Rituximab was the next most common agent followed by MMF. The 
most common cause of death was respiratory, but liver disease was the next commonest cause of death. 

Conclusions: The multi-specialty approach to management of CVID is very difficult, especially for smaller centres. 
However by taking a national approach we have been able to engage with enthusiastic specialists from other 
disciplines and highlight under-recognised causes of morbidity and mortality in CVID. 
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Background and Aims: Destructive lung disease is a frequent finding in patients with STAT3 hyper-IgE syndrome 
(STAT3-HIES). To date no curative treatment of this chronic lung disease is available. Here, we report steps towards 
our vision to cure lung disease in STAT3-HIES. 

Methods: To follow clinical courses of STAT3-HIES patients, to address immune responses, lung pathology in human, 
lung organoids, and mouse models, and to develop CRISPR-Cas guided adenine base editors (ABEs) applications 
towards a cure of lung disease. 

Results: Recurrent infections of the lung were a major risk for our STAT3-HIES patients to develop chronic destructive 
lung disease presenting as pneumatoceles, scar tissue, and abscess formation. With age, patients developed an 
increasing restrictive and obstructive lung disease, particularly affecting peripheral airways. We not only identified 
reduced numbers of alveolar type 2 (AT2) cells identified in post mortem histology investigations in STAT3-HIES 
patients (Kröner et al. Allergy 2019), but also in our lung injury mouse model. Along with reduced levels of VEGFA and 
altered immune responses in our fibroblast infections models, we expect these findings to explain impaired wound 
healing. While we were successful in the functional repair of the hotspot mutation STAT3 p.R382W (Eberherr et al. 
CRISPR J 2021) in fibroblasts and induced pluripotent stem cells (iPSC) of patients, there are various remaining 
questions to be solved to advance to lung therapy of STAT3-HIES. 

Conclusions: In a translational approach we are addressing lung pathology, immune responses, and treatment 
options to develop a causative treatment for chronic lung diseases in STAT3-HIES. 
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Background and Aims: A 21-year-old male with DOCK8 deficiency was referred for hematopoietic stem cell 
transplant (HSCT). Patient’s history included eczema, oto-sinopulmonary infections with bronchiectasis, and warts. 
Sezary syndrome (SS) was diagnosed from skin and node biopsies, and peripheral blood flow cytometry. 
Asymptomatic progressive multifocal leukoencephalopathy (PML) was diagnosed from brain MRI, CSF JC virus and 
biopsy. 

Methods: Review of instructional patient case. 

Results: HSCT was accepted given the lack of neurologic symptoms and a matched sibling donor. To avoid 
progression of PML with chemotherapy, bexarotene was initiated for SS, achieving a partial response, and HSCT 
donor polyomavirus-specific T cells were infused twice pre-HSCT. HSCT conditioning with busulfan and fludarabine 
was followed by peripheral blood stem cell infusion. Graft versus host disease prophylaxis included one dose of 
cyclosphosphamide, one month of MMF and 6 months of tacrolimus. Patient had neutrophil engraftment day +13, 
followed by worsening neurologic status day +29. Brain MRI showed florid enhancement of lesions, and CSF had 
increased pleocytosis with decreased JC viral load. Corticosteroids were initiated for presumed immune reconstitution 
syndrome, with gradual neurologic improvement. Six months post HSCT, the patient has 100% donor chimerism 
including CSF white cells, is in remission from SS, and only trace neurologic defects remain with negative JC viral load 
in CSF and improved brain imaging. 

Conclusions: PML is fatal without immune reconstitution, and HSCT is contraindicated. Due to the lack of neurologic 
symptoms, HSCT was performed following polyomavirus specific T lymphocyte infusions and resulted in PML and SS 
remission, and presumed cure for DOCK8 deficiency. 

Disclosure: No. 

Keywords: DOCK8 deficiency, Sezary syndrome, PML, Hematopoetic stem cell transplantation, Polyomavirus-
directed T cell therapy
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SUCCESSFUL TREATMENT of DRUG-RESISTANT CHRONIC COLITIS WITH TGF-BETA2-CONTAINING 
HYDROLYSATE FORMULATION IN A PATIENT WITH X-LINKED LYMPHOPROLIFERATIVE SYNDROME TYPE 1 
FOLLOWING HEMATOPOIETIC STEM CELL TRANSPLANTATION 
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Cirillo, Claudio Pignata 
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Background and Aims: cGVHD (Chronic Graft Versus Host disease) with gastrointestinal involvement is a rare 
complication of hematopoietic stem cell transplantation (HSCT). 

Methods: We present the case of a pediatric patient with X-linked Lymphoproliferative Syndrome type 1 (XLP1), who 
underwent HSCT from a matched unrelated donor. The procedure was complicated by the development of cutaneous 
and hepatic aGVHD (at + 32 days) and of cutaneous cGVHD (at + 5 months), successfully treated. 

Results: 1 year after HSCT, the patient developed fever, diarrhea and failure-to-thrive, associated with macrocytic 
anemia, hypoalbuminemia and persistent elevation in inflammatory markers. Abdominal CT and colonoscopy showed 
a macroscopic and histological picture of active chronic colitis. Histological findings were not clearly conclusive for a 
cGVHD with intestinal localization. The patient was started on Ruxolitinib and Prednisone 1mg/kg/day for two months, 
with poor response. Due to the persistence of active chronic colitis, exclusive enteral nutrition (EEN) with TGF-β2-
containing hydrolysate formulation was started. Following the EEN introduction, a reduction in inflammatory markers, 
malabsorption resolution, weight gain and regression of diarrhea were observed. For the maintenance of remission, 
off-label therapy with Ibrutinib, was started as second line in the treatment of steroid-resistant cGVHD. 

Conclusions: This case suggests that EEN with TGF-β2-containing hydrolysate formulation may represent a safe and 
efficacious therapeutic option to induce the remission of chronic active colitis in cGVHD. This efficacy, due to the anti-
inflammatory effect of TGF-β2 on the intestinal mucosa and to the modulatory action on the intestinal microflora, 
should be proven on a larger cohort. 
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PRETRANSPLANT USE of VIRUS SPECIFIC T CELLS FOR EBV+ LYMPHOPROLIFERATION IN AN ARPC1B 
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Background and Aims: Homozygous mutations in the ARPC1B cause an autosomal recessive syndrome of 
combined immune deficiency with impaired T-cell immunity, defective phagocyte function and abnormal thrombocytes. 
Virus specific T cells (VST) have been used successfully to combat resistant virus infections predominantly after 
HSCT. In only rare cases VST was used before allogeneic stem cell transplantation for primary immunodeficiency to 
control the viral infection. 

Methods: We present a case of a patient with ARPC1B deficiency who received several infusions of VST for 
uncontrolled EBV lymphoma in the pretransplant period. Family donors were typed for HLA at allelic level and 
screened for EBV seropositivity (VCA IgG and EBNA1 IgG). Mononuclear cell collection was performed the day before 
immunoselection with EBV Peptivator Select to isolate EBV specific lymphocytes with IFN gamma secretion. Positive 
cell fraction from target cell bag was taken to flow cytometry for lymphocyte subpopulations analysis and was released 
for clinical use. 

Results: 28y old male patient with several complications of ARPC1B deficiency presented with EBV+ lymphoma after 
10 years of mild clinical course of his disease. We were able to control his disease with antiviral therapy and anti-CD20 
monoclonal antibodies for the first year. After SARS-CoV2 infection his disease relapsed, we combined chemotherapy 
with VST as method to control the disease while we were preparing him for HSCT. 

Conclusions: In our case we have had a partial response in controlling EBV+lymphoproliferation with pretransplant 
VSL. We have observed neurological and ophthalmological complication after VSL infusions. ARPC1B deficiency 
exhibits several immune-dysregulation manifestations which could lead to strong alloreactive anti-lymphocyte 
responses. 

Disclosure: No. 
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TEN-YEAR TRENDS of IMMUNOGLOBULIN USE, BURDEN of ADULT ANTIBODY DEFICIENCY AND 
FEASIBILITY of SUBCUTANEOUS IMMUNOGLOBULIN (SCIG) REPLACEMENT IN HONG KONG 
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Background and Aims: The real-world situation of immunoglobulin use and antibody deficiency among Chinese 
patients remains unclear. We studied the burden of adult antibody deficiency and feasibility of subcutaneous 
immunoglobulin (SCIg) replacement in Hong Kong (HK). 

Methods: Patients from the entire HK population who received human immunoglobulin between 2012 and 2021 were 
identified. Longitudinal clinical data of adult immunodeficiency patients at the Immunology Clinic of the HK West 
Cluster were obtained and analysed. 

Results: There was an increasing trend of gross immunoglobulin use, from 175,512 grams in 2012 to 298,514 grams 
in 2021. Throughout the years, majority (64.8% – 76.6%) of the patients were recurrent users (≥2 doses within a year), 
and this was on a rising trend (from 886 in 2012 to 1,435 in 2021). Antibody deficiency accounted for 43% of adult 
immunodeficiency patients. Twenty-two adult antibody deficiency patients on immunoglobulin replacement were 
identified; 8 (36.4%) and 14 (63.6%) were on SCIg and intravenous immunoglobulin (IVIg) replacement respectively. 
Patients on SCIg required a lower dose (0.52 vs 0.66 g/kg/month, p=0.046) while having less frequent 
immunodeficiency-related hospitalisations within one year (0.50 vs 13.0 episodes, p<0.001). Patients on SCIg had 
significantly better health-related quality of life, reflected by the ‘Physical Component Summary’ of SF-36v2 (54.5 vs 
45.8, p=0.016), as well as the ‘Treatment Interference’ (88.9 vs 64.3, p=0.004) and ‘Therapy Settings’ (94.4 vs 63.9, 
p=0.024) domains of Life Quality Index. 

Conclusions: There was an increasing burden of adult antibody deficiency in HK. Patients on SCIg had better 
outcomes compared to those on IVIg. 

Disclosure: No. 
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SUCCESSFUL TREATMENT WITH HAPLOIDENTICAL STEM CELL TRANSPLANTATION AFTER TCRΑΒ/CD19 
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Background and Aims: Inducible T cell co-stimulator (ICOS) deficiency has been categorized as a combined 
immunodeficiency often complicated by enteropathies, autoimmunity, lymphoproliferation, and malignancy. 

Methods: Here, we report an ICOS case that was transplanted twice due to secondary graft failure which was 
effectively treated by haplo-HSCT after TCRαβ/CD19 depletion. 

Results: 19 years-old-male patient initially administered to our clinic at 4 years old with bronchiectasis, chronic 
diarrhea, failure to thrive, and hypogammaglobulinemia. In follow up severe infections, autoimmune hypothyroidism, 
GCSF-resistant neutropenia, and refractory thrombocytopenia have occurred. Genetic analysis revealed a 
homozygous mutation in the ICOS gene. After a reduced-intensity conditioning regimen (RIC), he underwent HSCT 
from a MUD. Myeloid and thrombocyte engraftment were achieved on the 25th and 39th days, respectively, and T cell 
chimerism was detected in 55%. Thrombocytopenia and neutropenia occurred at the +58th day. Donor chimerism also 
declined over time; thus the patient was diagnosed as secondary graft failure. Due to the Covid-19 pandemic, HSC’s 
could not be obtained from MUD for the second time. TCR αβ/CD19 depleted HSCT from his haploidentical father was 
performed with RIC regimen consisting of treosulfan, fludarabine, thiotepa, and ATG. Cyclosporine was given as GvHD 
prophylaxis. Myeloid engraftment and full donor chimerism were achieved on the day of 22 post-HSCT. Grade-1 acute 
skin and gut GvHD was developed and treated with steroids. There were no additional complications 9 months after 
the HSCT. 

Conclusions: We conclude that haploidentical HSCT followed by a TCRαβ/CD19 depletion may be considered in PID 
patients when a MRD is unavailable. 

Disclosure: No. 
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USE of TOFACITINIB IN THE TREATMENT of THREE ADULT PATIENTS WITH GAIN-OF-FUNCTION 
MUTATIONS IN STAT-1 
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Background and Aims: Gain-of-function (GOF) mutations in signal transducer and activator of transcription 1 
(STAT1) present with a broad clinical phenotype including chronic mucocutaneous candidiasis (CMC) and immune 
dysregulation. Disease manifestations respond to treatment with JAK inhibitors with most experience with Ruxolitinib. 
Here we report our experience of using tofacitinib in adults with STAT1 GOF. 

Methods: We performed a retrospective case review for adults with STAT1 GOF at our center, established on 
tofacitinib for 3 months or more. We collected data for clinical outcomes and adverse events. 

Results: 3 patients were identified. Patient 1 (Pt1) a 19-year-old male, with a Lys344Gln STAT1 GOF mutation, 
respiratory infections, CMC, massive splenomegaly and severe anaemia. Pt2, a 21-year-old female with a Thr385Met 
STAT1 GOF mutation, CMC and small bowel enteropathy causing weight loss requiring parenteral nutrition. Pt 3 a 35-
year-old male, with a Phe404Val STAT1 GOF mutation with bronchiectasis and azole resistant CMC. Tofacitinib 5mg 
BD was commenced then increased to 10mg twice daily with regular blood monitoring. Haemoglobin increased, spleen 
size reduced, and candidiasis resolved with treatment in Pt1. After 3 weeks of treatment, diarrhoea resolved, weight 
increased by 5kg and parenteral nutrition was stopped in Pt2. Pt 3 is clinically stable on amphotericin lozenges. ALT 
increased after initiation of tofacitinib in Pt2. Antifungal prophylaxis was stopped with close monitoring of liver function 
but tofacitinib continued. No patient experienced significant side effects. 

Conclusions: We present three cases demonstrating tofacitinib to be an effective and well tolerated treatment in 
STAT1 GOF. 

Disclosure: No. 
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CORTICOSTEROID-INDUCED REMISSION, AND MYCOPHENOLATE MAINTENANCE THERAPY IN GLILD: 
LONG-TERM, LONGITUDINAL CHANGE IN LUNG FUNCTION IN A SINGLE CENTRE COHORT 
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Background and Aims: Granulomatous lymphocytic interstitial lung disease (GLILD) is rare non-infectious 
complication in patients with common variable immunodeficiency disorders (CVID) which significantly impacts morbidity 
and mortality. Aim is to evaluate the response of lung function to different treatment regimens. 

Methods: This is a longitudinal retrospective cohort study.Patients were divided into three groups. To assess the 
response to different treatments, we compared baseline lung function to post-treatment. 

Results: 14 patients with GLILD were included. 7 patients were treated with acute corticosteroids for a mean duration 
of 4 months. The spirometry results were unchanged, but there was a significant improvement in DLCO% and KCO% 
(median change in DLCO% =5%, P=0.04, and KCO%= 12%, P= 0.02). Relapse occurred in 5/7 patients. 5 patients 
were treated with long-term MMF with/out corticosteroids for a mean duration of 3.8 years. Two had relapsed after 
multiple courses of acute steroids. No changes were found in spirometry. However, there was a significant increase in 
DLCO% and KCO% (mean change in DLCO% = 10%, P=0.04, and KCO%= 11%, P=0.04). 4 patients on steroids with 
MMF successfully weaned the Prednisone dose over 12 months. 4 patients had never received immunosuppression 
therapy. A significant decline was found in lung function over 7.8 years. The median reduction in the FVC%, FEV1%, 
and DLCO% were 20%, 10%, and 11%, respectively. 

Conclusions: Corticosteroids improve gas transfer, but patients often relapse. The use of MMF was associated with 
long-term effectiveness in GLILD and permits weaning of corticosteroids. A delay in initiating and continuing 
maintenance treatment could lead to disease progression. 
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Background and Aims: Abatacept has been shown to be effective in improving immune-dysregulation in LPS-
responsive beige-like anchor (LRBA) deficiency. However, there is no agreement on the most appropriate dosing and 
therapeutic scheme in these patients, especially in paediatric age. 

Methods: We report the case of a 7-year-old girl diagnosed with LRBA deficiency with focus on treatment of immune 
dysregulation with abatacept. 

Results: She presented at the age of 19 months with hemolytic anemia, immune thrombocytopenia, splenomegaly and 
lymphadenopathy. She was treated with systemic steroids, with good control of cytopenia, but not of 
lymphoproliferation. The patient came to our attention at the age of 5 years and 10 months. LRBA deficiency was 
diagnosed with an NGS gene panel showing a novel homozygous frameshift mutation in LRBA 
(c.4134dupG;p.Leu1379Alafs*10). Due to severe hypogammaglobulinemia she was started on intravenous 
immunoglobulin replacement therapy. Given the worsening of pulmonary lymphoid infiltrates, abatacept therapy was 
started with an intravenous loading dose of 10mg/kg followed by subcutaneous administration of 125mg every two 
weeks (10-15mg/kg/month). The patient showed a dramatic clinical improvement. Systemic steroid was tapered and 
stopped with no relapsing of cytopenia. No adverse effects were reported in one year of therapy. 
CXCR5+PD1+Follicular T helper cells (cTfh) were increased at baseline (42,8% of CD3+CD4+), as expected in LRBA 
deficiency patients. The percentage dropped with abatacept therapy, then reached a plateau at around 30%. No 
significant change was observed in naïve T cells percentage. 

Conclusions: Abatacept therapy is safe and effective in LRBA patients. CXCR5+PD1+cTfh could be useful in 
monitoring the response to treatment. 

Disclosure: No. 
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POPULATION PHARMACOKINETICS of IMMUNOGLOBULIN G AFTER INTRAVENOUS, CONVENTIONAL 
SUBCUTANEOUS OR FACILITATED SUBCUTANEOUS ADMINISTRATION IN IMMUNOGLOBULIN-NAÏVE 
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Background and Aims: We simulated immunoglobulin G (IgG) pharmacokinetics for different immunoglobulin 
therapies with varied dosing regimens in IgG-naïve patients with primary immunodeficiencies (PID) to characterize IgG 
pharmacokinetics and the impact of patient factors as potential covariates. 

Methods: An integrated population pharmacokinetic model was previously developed using data from eight clinical 
trials (each ≥1-year duration; n=384 patients), which characterized serum IgG pharmacokinetics for intravenous (IVIG), 
conventional (cSCIG) and facilitated subcutaneous (fSCIG) immunoglobulin in patients with PID. Model-based 
simulations assessed IgG pharmacokinetics following different dosing regimens of IVIG, cSCIG and fSCIG (400 and 
600 mg/kg 4-weekly [Q4W] for IVIG and fSCIG; weekly equivalent for cSCIG) in IgG-naïve patients with PID of varying 
age (2–<6, 6–<12, 12–<18 and ≥18 years) and baseline total serum IgG levels (1.5 or 4.0 g/L), representing differing 
disease severities. 

Results: In IgG-naïve patients with baseline IgG 1.5 or 4.0 g/L receiving 400 mg/kg doses, mean steady-state IgG 
trough levels (Cmin,ss) ranged between 2.47–5.02 g/L and 4.97–7.52 g/L, respectively, across ages following IVIG, 
cSCIG or fSCIG. For 600 mg/kg doses mean Cmin,ss values were 2.92–6.66 g/L and 5.42–9.16 g/L, respectively, across 
age categories and IVIG, cSCIG or fSCIG. In most patients, mean Cmin,ss was higher after IVIG than cSCIG or fSCIG, 
and Cmin,ss increased slightly with age. 

Conclusions: To achieve protective serum IgG levels, IgG-naïve patients with PID may require loading doses and 
individualized dosing guided by serum IgG monitoring, clinical status, endogenous IgG levels and age. Study/writing 
support funder: Takeda Development Center Americas, Inc. 

Disclosure: ZL and LY are employees of Takeda Development Center Americas, Inc., and are Takeda shareholders. 
EF and FE are employees of Certara USA, and have received research grants from Takeda Development Center 
Americas, Inc. for this study. 
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RITUXIMAB MONOTHERAPY FOR GRANULOMATOUS-LYMPHOCYTIC INTERSTITIAL LUNG DISEASE IN 
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Background and Aims: Granulomatous and Lymphocytic Interstitial Lung Diseases (GLILD) is one of the most severe 
complications in Common Variable Immunodeficiency (CVID). There is currently no consensus on a standardized 
treatment protocol for GLILD. The aim of our study is to explore the use of Rituximab (RTX) for GLILD treatment. 

Methods: We retrospectively reviewed data of 5 GLILD patients treated with at least one cycle of RTX at a dose of 375 
mg/m2 weekly for 28 days (to a maximum of 4 cycles with a six-to-nine-months interval). The treatment’s efficacy was 
evaluated using FDG-positron emission tomography and computed tomography (PET-CT) at baseline and after one 
cycle of RTX. 

Results: The baseline PET-CT of the 5 patients documented areas of hypermetabolism in both lungs and above and 
below diaphragm lymph nodes. The PET-CT performed after one cycle of RTX showed an almost complete resolution 
of the pathological hypermetabolism with a reduction of lymph nodes size and an improvement or normalization of lung 
architecture in all patients. Interestingly, 2 patients performed a second PET-CT after the third cycle, showing 
maintenance of treatment response. Moreover, 4 patients had a baseline and after-RTX spirometry and 3 of them had 
improvement greater than 10% in the lung diffusion capacity (DLCO). Furthermore, 3 patients with baseline 
splenomegaly had a documented reduction up to 40% in the spleen size. None had a clinical or radiological relapse 
(median follow-up 16 months). 

Conclusions: Our study supports a possible role of Rituximab monotherapy in GLILD treatment. Further clinical 
studies with larger samples and standardized assessment protocols are needed. 

Disclosure: No. 
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Background and Aims: Thymus transplantation has become the treatment of choice for congenital athymia 
associated with DiGeorge syndrome and other genetic causes1,2. Patients may present with syndromic characteristics, 
features of Omenn syndrome, recurrent or opportunistic infections. The last may compromise the outcome of thymus 
transplantation (TT). In recent years, diagnosis through newborn screening (NBS) programmes for severe T-cell 
deficiency has also increasingly occurred. We postulated that earlier diagnosis and treatment might result in better 
outcomes. 

Methods: Patient characteristics, clinical presentation, and early outcomes in patients receiving TT were compared 
between those treated before January 2019 (Group A, n=37) and those since (Group B, n=19). 

Results: Nine of 19 patients in Group B were diagnosed through NBS. Median (range) age (months) at transplantation 
were 10 (2-25) and 5 (1.5-19) respectively. There was no difference between the groups in the presence of Omenn 
syndrome (68% v 62%). The prevalence of life-threatening viral or mycobacterial infections at the time of 
transplantation tended to be lower in Group B (32% v 43%). In patients more than 18 months after TT, median time 
(range) in months to achieving a minimal level of thymic output of 50 x 106 naïve T-cells/uL was 6 (3-57) in those 
transplanted <6 months of age (n=11) compared to 10 (5-23) in those >6months (n=24). 

Conclusions: Earlier diagnosis and treatment of athymia, through NBS programmes and increased awareness of 
appropriate treatment may result in quicker immune reconstitution after thymus transplantation. References: 1. Markert 
et al, 2022. 2. Davies et al, 2017. 
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Background and Aims: Primary immunodeficiencies (PID) are frequent in Tunisia. Hematopoietic stem cell 
transplantation (HSCT) is the only effective therapy for lethal forms in Tunisia. We aimed to report our experience and 
describe the results of HSCT in PIDs children. 

Methods: We report clinical data from 62 children undergoing HSCT for PIDs at the Pediatric HSCT Unit in Tunis 
including severe combined immunodeficiency disease(14), CMH-II deficiency(18) OMMEN syndrome(05), LFA-1 
deficiency(04), Wiskott-Aldrich syndrome(04), hereditary lymphohistiocytosis(03), Severe congenital neutropenia(03), 
osteopetrosis(04) and other PIDs(07). The mean age at HSCT was 31.7 months(2 months-16.9 years). Five patients 
were unconditioned. Myeloablative conditioning containing Busulfan (Bu) was used in all remaining patients, with 
Cyclophosphamide in 17 patients, and Fludarabine in 40 patients. 

Results: Primary engraftment was achieved in 93.4% of patients (57/62) using Granulocyte-colony stimulating factor 
(GCSF) in 47.4% of cases. Hepatic Veno-occlusive disease was documented in 39.3% of patients, acute GVHD in 
51.6% of patients, and chronic GVHD in 16.1% (10 patients). Viral infections occurred in 61.3% of patients. Transplant-
related mortality was 33.87%. The death occurred 72.82 days after HSCT (9-246). It was due mainly to viral infections 
(28.6%), veno-occlusive disease (14.3%), and GVHD (9.5%). The overall survival of the whole group was 66.1% at five 
years. 40/62 patients are alive at median follow-up 46.26 months (2.7-144) after HSCT. 

Conclusions: HSCT has markedly improved the prognosis of PID patients in our country over the last few years. 
However, transplant-related toxicity and mortality should be reduced through an early diagnosis and prompt 
management. 
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Background and Aims: CD3 complex is crucial for T-cell regulation.CD3E gene mutations particularly have been 
associated with rare forms of autosomal recessive immunodeficiencies.Until now there are fifteen CD3E gene mutation 
analysis. 

Methods: We report the outcome of two different Novel Variant Mutations of CD3E in patients who underwent 
unconditioned stem cell transplantation. 

Results: First patient presented with recurrent infections,Diarrhea,and failure to thrive.His markers showed 
lymphopenia and hypogammaglobulinemia with a flow cytometry of surface markers showing T- B+ NK+ 
phenotype.Whole exome sequence(WES)test revealed a novel pathogenic homozygous variant mutation in CD3E 
gene on chromosome 11 on the nucleotide c.521-1G>A and confirmed by sanger sequencing.He underwent 
hematopoietic stem cell transplantation(HPSCT)through infusion from a full matched sibling.Complications post 
transplantation including reactivation of localized BCGitis was managed successfully.Last chimeric post-transplant 
profile showed 100% T lymphocyte and 0% myeloid cell engraftment.He is still having poor B cell engraftment requiring 
monthly intravenous immunoglobulins(IVIG).Second patient presented as Omenn syndrome Phenotype.His markers 
showed lymphocytosis.flowcytometry revealed positive T Cells,negative B and NK cells in addition to 
hypogammaglobulinemia.WES revealed a different Novel pathogenic homozygous variant mutation in the CD3E gene 
on the nucleotide c.281G>C and confirmed by sanger sequencing. He underwent HPSCT through infusion from a fully 
matched sibling.Complication of grade two liver Graft versus host disease was managed successfully. He required 
IVIG for two years post-transplant.Last chimeric post-transplant profile showed 79% T lymphocyte and 0% myeloid cell 
engraftment.Both families underwent segregation test and found to be heterozygous carriers of the mutations. 

Conclusions: CD3E mutations cause rare forms of immunodeficiencies.Unconditioned transplantations can show 
excellent results. 

Disclosure: No. 
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Background and Aims: Though marketed subcutaneous immunoglobulins (SCIgs) are chemically different, they are 
viewed as clinically interchangeable. The tolerability of different immunoglobulins is not well reported. This study 
reviews clinical trial-reported tolerability of SCIg products in patients with primary immunodeficiency. 

Methods: US and EU single-arm, open-label, pivotal trial adverse event (AE) data deemed by treating physician to be 
study SCIg-related for Xembify (BrX), Cuvitru (BrC), and Hizentra (BrH) were analyzed. AE rates with an absolute 
difference ≥5% between any SCIgs were identified. Baseline characteristics, trial designs and treatment parameters 
were compared across trials to identify potential confounders. 

Results: Analyzed AE data included 49-to-74 patients per trial. EU study designs and patient characteristics were 
similar across all three SCIg trials, with the exception of BrH having lower infusion rates. The situation was similar with 
US trials of BrX and BrH. BrC’s US trial had differences in design and infusion rate compared to the others, potentially 
creating opposing confounders that make AE comparison more difficult. There was a ≥5% difference in AE rates within 
the US trials for injection-site reactions (BrX=26.5%, BrC=24.3%, BrH=100%), headache (BrX=0%, BrC=10.8%, 
BrH=24.5%), pain (BrX=2%, BrC=6.9%, BrH=18.4%), nausea (BrX=0%, BrC=6.8%, BrH=4.1%), fatigue (BrX=0%, 
BrC=6.8%, BrH=6.1%) and vomiting (BrX=0%, BrC=0%, BrH=6.1%). Among EU trials, differences in AE rates ≥5% 
between SCIgs were observed for injection-site reactions (BrX=26.2%, BrC=35.4%, BrH=49%), headache (BrX=1.6%, 
BrC=6.3%, BrH=11.8%), fever (BrX=0%, BrC=0%, BrH=5.9%), and pruritis (BrX=0%, BrC=0%, BrH=7.8%). 

Conclusions: Though SCIg products are viewed as interchangeable, pivotal trial adverse event data reflects 
tolerability differences between SCIg products. 

Disclosure: The authors are research scientists employed at Grifols, the manufacturer of one of the immunoglobulin 
products included in this research. 
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Background and Aims: The aim of this study was to characterize clinical effects and biomarkers in three patients with 
chronic mucocutaneous candidiasis (CMC) caused by gain-of-function (GOF) mutations in the STAT1 gene during 
treatment with Janus kinase (JAK) inhibitors. 

Methods: Mass cytometry (CyTOF) was used to characterize mononuclear leukocyte populations and Olink assays to 
quantify 265 plasma proteins. Flow-cytometric Assay for Specific Cell-mediated Immune-response in Activated whole 
blood (FASCIA) was used to quantify the reactivity against Candida albicans. 

Results: Overall, JAK inhibitors improved clinical symptoms of CMC, but caused side-effects in two patients. Absolute 
numbers of neutrophils, B and T-lymphocytes and NK-cells were sustained during JAK inhibitor baricitinib treatment. 
Detailed analysis of cellular subsets using CyTOF, revealed increased expression of CD45, CD52 and CD99 in NK-
cells, reflecting a more functional phenotype. Conversely, monocytes and eosinophils downregulated CD16, consistent 
with reduced inflammation. Moreover, B- and T-cells showed increased expression of activation markers during 
treatment. In one patient with a remarkable clinical effect of baricitinib treatment the immune response to C. albicans 
increased after 7 weeks of treatment. Alterations in plasma biomarkers involved downregulation of cellular markers 
CXCL10, annexin A1, granzyme B, granzyme H and oncostatin M, whereas FGF21 was the only upregulated marker 
after 7 weeks. After 3 months, IFN-ɣ and CXCL10 were downregulated. 

Conclusions: The clinical effects of JAK inhibitor treatment of CMC is promising. Several biological variables were 
altered during baricitinib treatment demonstrating that lymphocytes, NK-cells, monocytes and eosinophils were 
affected. In parallel, the cellular reactivity against C. albicans was enhanced. 

Disclosure: No. 

Keyword: JAK inhibitor, chronic mucocutaneous candidiasis, STAT1, mass cytometry, Olink.
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Background and Aims: Patient education and compliance is essential in the management of patients with antibody 
deficiency on immunoglobulin treatment (IGRT). This Manchester-based multi-centred service evaluation survey aimed 
to investigate patients and parents understanding of immunoglobulin replacement therapy. 

Methods: Patients or parents of children with antibody deficiencies (XLA 36%, CVID 16%, 48% other) on IGRT from 
the regional paediatric (RMCH) and adult (Salford Royal) immunology centres were invited to complete an online 
survey by telephone call, email, or in-person during clinics. The survey explored four knowledge domains: diagnosis, 
treatment, prognosis, and the availability of support networks. 

Results: Thirty-one patients, 52% children under 18 years old took part in the survey. 81% had their antibody 
deficiency diagnosed before the age of 5 years old, 75% had been on treatment (77% SCIG, 23% IVIG) for 5 years or 
more. Three patients approached refused to take part in the survey. 94% were having their treatment at home. 87% 
never or rarely missed at dose and 13% said they missed a dose once a month. 84% found the treatment easy. 94% of 
patients understood that IGRT protected them from bacterial sepsis and 64% understood that their life expectancy was 
the same as the general population. All were happy to continue with the treatment. 10% had previously been in contact 
with patient support groups. There were no significant differences in the views of children vs adults / patients vs 
parents. 

Conclusions: Most patients and parents of children with antibody deficiencies on IGRT are knowledgeable and 
compliant with IGRT. 

Disclosure: No. 
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Background and Aims: Only few long-term data are available on the physical development after HSCT in MIOP and 
SCID. 

Methods: Retrospective data after HSCT in the first months of life (9.5 ±11.93) from n=42 (52.4% female) MIOP and 
n=80 (41.3% female) SCID patients were studied. All patients with MIOP and 51.3% with SCID received myeloablative 
conditioning. The calculation was based on z-score of WHO growth charts. 

Results: The mean follow-up was 9.2 ±4.5 (MIOP) and 14.5 ±6.4 (SCID) years. 
Birth measurements were normal. Patients with MIOP show predominantly percentile parallel growth one year after 
HSCT. z-scores of final heights were significantly reduced (-1.55 ±1.08); with no sex difference. z-score of BMI was 
normal (-0.26; ± 1.12). 54% patients achieve a final z-score of height below the 95%CI of the genetic target height. 
Patients with SCID showed impaired growth with height z-sore of -0.79 ±1.3. Patients without conditioning had a height 
of -0.53 ±1.23, with no significant sex difference. With conditioning, the height of female patients (-1.90 ± 1.39) and 
male patients (-0.44 ±1.00) differed significantly (p<0.001). No significant group differences could be demonstrated 
between different forms of SCID or the medication used for conditioning. 

Conclusions: For the first time, we present longitudinal growth data of patients with MIOP after HSCT, showing a 
normal growth velocity. Height z-scores in SCID and MIOP patients were significantly reduced. Greatest growth 
retardation was seen in patients with osteopetrosis and in girls with SCID after conditioning. Larger studies are needed 
to clarify possible influencing factors. 

Disclosure: No. 
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Background and Aims: Crimean Congo hemorrhagic fever (CCHF) is a tick-borne disease caused by CCHF virus 
(CCHFV). WHO has identified CCHFV as one of the emergent pathogens with epidemic potential. Intravenous 
immunoglobulins (IVIGs) contain antibody specificities against a broad spectrum of pathogens, which result from 
plasma donors vaccination or natural exposure to pathogens. IVIG composition could be an indicative of spread 
worldwide emergent pathogens. This study was aimed to evaluate the levels of IgG antibodies against CCHFV in IVIG 
samples obtained from plasma of different origins manufactured by Grifols. 

Methods: Antibodies against antigens from CCHFV were analyzed by using two quantitative (MyBiosource and 
Creative Diagnostics) and one qualitative (VectoCrimean) commercial ELISA tests. In the qualitative test, samples 
were considered positive/negative respect to a cut-off tested in the same assay. 

Results: In the quantitative tests, detectable antibody levels against CCHFV were observed in all IVIG samples 
(ranges: 1048.1–3133.5 U/mL and 139.6–547.3 pg/mL in 10% IVIG, and 506.6-1754.5 U/mL and 71.5-346.6 pg/mL in 
5% IVIG). Plasma collected in Germany showed higher levels compared to that collected in the USA and Spain. 
Despite the presence of antibody evidenced by quantitative tests, qualitative test resulted negative. 

Conclusions: All plasmas showed some reactivity against CCHFV. As expected, antibody levels were below those 
that could be detectable in plasma from individuals with active infection or recovered from the CCHF disease. This 
finding is in agreement with the low exposure to CCHFV expected in the evaluated donors’ population. 

Disclosure: The authors of the study are full-time employees of Grifols, a manufacturer of intravenous 
immunoglobulins. 

Keywords: intravenous immunoglobulins, plasma, IgG antibodies, Crimean Congo hemorrhagic fever virus
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Background and Aims: SIOD is a rare autosomal recessive inborn error of immunity (IEI) caused by mutations in 
SMARCAL1 gene, with multisystem involvement, early mortality mainly due to kidney disease and infections. 

Methods: We retrospectively analyzed data of 19 Russian patients with SIOD from 18 families. 

Results: Genetic data was available for 15 patients. SMARCAL1 variant c.2542G>T p.Glu848Term was found in 4/15 
(31%) in homozygous and in 6/15 – in the compound-heterozygous state, resulting in the allele frequency of 46,7%. In 
all patients studied TREC values were extremely low or absent, KREC values were normal. All patients (100%) had 
severe CD3+ lymphopenia. Mean CD19+ counts were 389±203cell/ul, with reduced numbers of switched B-cells 
(23±12cell/ul). Mean NK-cell numbers were 173±132 cell/mkl, with moderate expansion of CD56+brightpopulation (mean 
18,5%) in 3 of 8 studied patients. IgG was low in 82% of patients (median 2,24g/l), IgM and IgA were normal. Six 
patients received kidney transplantation (mean age 6,7 years). Two of them also underwent HSCT (at 4,5 and 6 
years). Overall, 10 children are currently alive with the median age 5 (2-10) years; 9 are deceased with the median age 
of death 8 years (5-12 years), including 5 who had HSCT/renal transplantation. 

Conclusions: Our data demonstrates high rate of SMARCAL1 variant c.2542G>T in the Russian SIOD cohort and 
increased CD56bright cell subset in some patients as reported previously. New therapeutic options including a 
combination of HSTC and kidney transplantation should be discussed. Newborn screening might improve outcomes in 
SIOD patients. 
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Background and Aims: Site reactions have been considered “common and expected”. This system determines the 
dynamic equilibrium of sites for SC infusions and enables real-time flow rate adjustment. The objective of this case 
study was to confirm the theoretical prediction that the system could minimize or stop site reactions before they start. 

Methods: An experienced SCIg patient was selected to deliver 50ml using three 26G needles. Infusion began at the 
highest flow rate and was monitored during the procedure. After setting controller, patient noted the volume in the 
syringe, and a stopwatch was started. The remaining volume was noted after 10 and 20 minutes consecutively. Actual 
flow rates calculated: 67ml/hr after 10mL and 50ml/hr after 20mL. After infusing 35ml, the flow rate was manually 
decreased to 25ml/hr and continued to the end without further impairment of flow rate or evidence of tissue saturation. 

Results: Total time of infusion for 50ml was 24.26 minutes. Patient commented that he could “feel” improvement in the 
reduced flow rate. At the end of the infusion, when the needles were removed, there was no redness, pain, leaking or 
any other site sequalae. 

Conclusions: To deliver the fastest flow rates possible in the least amount of time, it is possible to begin the infusion 
at the highest rate and manually decrease as the sites begin to fill. This new approach has the capability to 
revolutionize SCIg administrations providing infusions in minimal time with little or no adverse site reactions. 

Disclosure: No. 

Keywords: Optimizing the infusion, Selectable Rate Flow Control, Dynamic Equilibrium, Pain-free infusions, Custom 
Flow Control, Subcutaneous Immunoglobulin Infusion
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Background and Aims: Antibody deficiencies result in reduced immunoglobulin levels and function, increasing 
susceptibility to, primarily, bacterial infection. Primary antibody deficiencies (PAD) comprise of intrinsic defects in B cell 
physiology, often due to inherited errors. Haematological malignancies or B cell suppressive therapy, used in the 
treatment of autoimmune diseases, are mostly responsible for secondary antibody deficiency (SAD). Although 
immunoglobulin replacement therapy (IGRT) reduces infectious burden in antibody deficiency, respiratory tract 
infections remain a significant health burden in these patients. Objective: To review the respiratory infectious burden, 
and the impact of lung pathologies and gastro-oesophageal reflux disease (GORD) on this, in PAD and SAD patients. 

Methods: The electronic medical records of 231 patients on IGRT at a tertiary referral centre, from 26/10/2014 to 
19/02/2021, were reviewed to determine microbial isolates from sputum samples. The prevalence of common lung 
pathologies and GORD in these patients was collected. 

Results: Haemophilus species and Pseudomonas species were identified in 30.2% and 21.4% of sputum samples 
showing growth respectively, representing a large segment of the infectious burden; filamentous fungal and 
mycobacterial infections were rare. Lung pathology increased the proportion of patients with Pseudomonas, Candida, 
Klebsiella and Stenotrophomonas species isolated in their sputum, and GORD increased the proportion with 
Enterobacter and Candida species isolated. 

Conclusions: Significant bacterial lower respiratory infection burden remains in PAD and SAD despite IGRT. Lung 
pathology and GORD are associated with statistically significant changes to the microbiome of patients’ sputum 
samples. Specialist respiratory medicine input is indicated to optimise respiratory outcomes in antibody deficiency 
patients. 
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Background and Aims: IEI corresponds to a group of heterogeneous diseases with more than 400 identified genetic 
defects. HSCT is currently the only well-established curative treatment for patients with severe forms of EII such as 
Severe Combined Immunodeficiency (SCID). This study aims to analyze the outcome of patients with IIE referred for 
HSCT. 

Methods: A retrospective cross-sectional study based on an analysis of medical records at a referral center in Brazil 
from January 2020 to May 2022. 

Results: Nine patients were referred for HSCT (five boys; 55.5%) aged 0 to 16y. Six patients with SCID (ADA, JAK3, 
NOD2, ILR7), one Leaky SCID (RAG1), one Wiskott Aldrich Syndrome (WAS), and one XIAP. Eight underwent 
haploidentical related transplantation and one with a fully identical donor. of the nine patients, four (44%) died, all over 
two years of age (one in conditioning and three after transplantation). Three (33%) patients were discharged from the 
hospital and are in good clinical condition (performed before the age of two), and two were still being hospitalized in the 
immediate post. The conditionings performed were: Thymoglobulin plus Fludarabine plus Busulfan (FB) or FB or 
Alemtuzumab plus Fludarabine plus Melphalan. Among six SCID patients, three were referred before six months of life, 
with diagnoses made at 1 month of life by NBS - two of them have already been discharged, and one remains in 
hospital with bone marrow engraftment. 

Conclusions: It is correct to say that the survival of patients with IEI submitted to HSCT was higher the earlier this 
treatment was performed. 
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Background and Aims: We assessed the safety, tolerability and immunogenicity of facilitated subcutaneous 
immunoglobulin (dual-vial unit of human immunoglobulin 10% and recombinant human hyaluronidase [rHuPH20]; 
fSCIG) in European pediatric patients with primary immunodeficiencies (PID). 

Methods: Patients aged 2 to <18 years with PID who had received immunoglobulin G (IgG) therapy for ≥3 months 
were eligible for this phase 4, post-authorization, prospective, non-controlled, multicenter (n=16) study 
(NCT03116347). New fSCIG starters received a fSCIG dose ramp-up for ≤6 weeks (Epoch 1), before receiving fSCIG 
for ≤3 years (Epoch 2); pre-treated patients entered Epoch 2 directly. fSCIG safety (adverse events [AEs]), tolerability, 
immunogenicity, administration and IgG trough-level data were summarized using descriptive statistics; AEs were 
categorized using the Medical Dictionary for Regulatory Activities. 

Results: Overall, 42 patients were enrolled (median [range] age 11.5 [3–17] years, 81% male; 23 new starters, 19 pre-
treated). of 49 related, non-infectious, treatment-emergent AEs (TEAEs) reported in 15 patients, 87.8% were mild. One 
patient reported two severe related TEAEs (infusion site pain, emotional distress); no serious treatment-related AEs 
were reported. No patients developed binding anti-rHuPH20 antibodies (defined as titer ≥160). Patients received a 
median of 1.2 infusions/month; median infusion volume was 120.0 mL/site and median dose across all patients was 
0.13 (Epoch 1) and 0.12 g/kg/week (Epoch 2). Median serum IgG trough levels were 8.9 g/L at baseline and 8.7 g/L at 
Epoch 2 Month 12. 

Conclusions: These data support the long-term safety of fSCIG in children with PID. Funding: Baxalta US Inc., a 
Takeda company (study); Takeda Development Center Americas, Inc. (writing support). 

Disclosure: Peter Čižnár has received speaker honoraria from Ewopharma and Takeda. Marion Roderick, Helen 
Schneiderova and Gergely Kriván have nothing to disclose. Miloš Jeseňák has received honoraria, consultancy and 
speaker fees from ALK, CSL Behring, Ewopharma, GS 

Keywords: Facilitated subcutaneous immunoglobulin application, pediatrics, Primary Immunodeficiency Diseases, 
Recombinant human hyaluronidase, Safety, immunoglobulin replacement therapy
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Background and Aims: CORE aimed to provide a detailed understanding of real-world immune globulin 
subcutaneous (human) 20% solution (Ig20Gly) utilization in patients with primary immunodeficiencies (PID) in Germany 
and Switzerland. 

Methods: Patients with PID receiving a stable dose of any subcutaneous immunoglobulin for ≥3 months before 
enrollment were eligible for this multicenter (n=5), phase 4, non-interventional, prospective, longitudinal cohort study 
(DRKS00014562). Besides baseline demographics and clinical characteristics, Ig20Gly utilization and safety data, and 
patient-reported outcomes (Life Quality Index/Treatment Satisfaction Questionnaire for Medication) were collected at 
baseline, 6 and 12 months. Statistical analysis was descriptive. 

Results: Overall, 36 patients provided data at baseline (69.4% female; mean age: 41.6 years [range: 7–78 years]). 
Twenty-three and 26 patients attended 6- and 12-month visits, respectively; 16 attended all three visits. One patient 
withdrew consent before 6-month follow-up. Median maximum infusion rates at baseline, 6 and 12 months were 26.7, 
24.5 and 40.0 mL/h, respectively (range: 10–60 mL/h). Infusion and dosing parameters remained consistent across 
time points: patients used a median of two infusion sites; all but one infused at home and most self-administered 
Ig20Gly (80.8–83.3%) at once-weekly intervals (69.2–73.9%). During follow-up, 10 adverse events were reported: 
none was rated serious; two were considered probably related to Ig20Gly. Total patient-reported outcome scores 
remained high throughout the study. 

Conclusions: This study provides real-world evidence of the feasibility and tolerability of Ig20Gly infusions, at mostly 
weekly intervals, over 1 year in patients with PID. Funding: Baxalta Innovations GmbH, a Takeda company (study); 
Takeda Development Center Americas, Inc. (writing support). 
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Background and Aims: Inborn errors of immunity (IEI) manifest with susceptibility to infection, but may also present 
with autoinflammation, au1toimmunity or malignancies. In certain IEI hematopoietic stem cell transplant (HSCT) is a 
curative therapeutic option. Choosing the optimal point in time and weighing the benefit for the patient is challenging 
due to the rareness of single IEI entities. IKZF1 germline variants (IKAROS disease) are associated with different 
phenotypes: haploinsufficiency is predominantly linked to CVID-like phenotypes, dominant negative forms are 
predicted to cause CID like phenotypes, dimerization deficiency predominantly generates hematologic dysfunction. 
Only few patients with IKAROS disease have undergone HSCT so far. 

Methods: We performed trio WES revealing a de novo pathological variant in IKZF1. The patient was transplanted 
with stem cells (HSCT) from his HLA-identical sister. Conditioning comprised Thiotepa, Fludarabin, Treosulfan. 

Results: The 13-year old patient presented with chronic recurrent upper airway infections, osteomyelitis and 
streptococcal bacteremia at age 7. Diagnostic workup revealed absent immunoglobulin titers and B- and T-cellular 
maturation dysfunction. A pathological variant in IKZF1 was located in the DNA-binding domain of the encoded protein 
leading to haploinsufficiency. The boy is perfectly well 20 months after uneventful HSCT and off immunoglobulin 
substitution. 

Conclusions: Clinical presentation of IKAROS is highly variable. Considering a possible poor outcome of the 
underlying disease including lymphoma, curative HSCT was performed. We confirm previous reports, and suggest 
HSCT as curative treatment option for selected IKAROS patients. 
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Background and Aims: Adenosine deaminase (ADA) is a key enzyme in purine metabolism and its deficiency can 
lead to a T-B-NK- severe combined immunodeficiency (ADA-SCID). There are currently three therapeutic options 
available for ADA-SCID: hematopoietic stem cell transplantation (HSCT), gene therapy (GT) and enzyme replacement 
therapy (ERT). The first two are intended to be curative, while ERT partially corrects the deficiency. The aim of this 
review is to describe our single center experience. 

Methods: We performed a retrospective analysis of the six patients with ADA-SCID followed at La Paz University 
Hospital since 1998. 

Results: All patients presented with classical SCID symptoms in the first six months of life. The p.Leu107Pro variant 
was found in five patients (two were homozygous). Three of them underwent HSCT (diagnosed in 2002, 2016, and 
2017); the others had no optimal donors found. Two are still on ERT therapy (since 2003 and 2005, respectively), and 
one (diagnosed in 2018) was included in a gene therapy trial at Great Ormond Street Hospital. Absence of infectious 
susceptibility has been achieved by all, but complete immunologic reconstitution is found just for 2 HSCT and the GT 
patients. Neurological symptoms are the main concern for four patients, regardless of the treatment option. 

Conclusions: ADA-SCID is the most common form of autosomal recessive SCID. Fortunately, definitive and bridge 
therapeutic options are available and have allowed 100% survival in our series. Our current main challenges are the 
management of patients on long-term ERT and the address of the neurological manifestations present in most of our 
patients. 
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Background and Aims: IL-21 has emerged as a critical cytokine that regulates multiple immune system arms. IL-21 
deficiency is a novel primary immunodeficiency, which associates a CVID-like B-cell deficiency with early-onset IBD 
and was first described with this patient in 2014. 

Methods: Here, we present the successful hematopoietic stem cell transplantation performed the first case of IL-
21deficiency in the world. 

Results: The 18-year-old male patient was born of consanguineous parents. Two siblings died of severe diarrhea 
before reaching the age of one year. The patient was admitted to the hospital at the age of two months with suspicion 
of primary immunodeficiency due to recurrent respiratory infections, chronic diarrhea, and failure to thrive. 
Immunological testing revealed the CVID-like immunodeficiency phenotype. IVIG replacement therapy and 
trimethoprim-sulfamethoxazole prophylaxis was started then a homozygous mutation in the IL-21 gene was 
discovered. HSCT was performed in 10/10 HLA matched sibling donor with reduced toxicity regimen consisting of 
fludarabine, treosulfan, thiotepa and received methotrexate and tacrolimus as GvHD prophylaxis. Myeloid and 
trombocyte engraftment were achieved at +14 and +22 days, respectively. Except for the pulmonary hemorrhage, 
which was treated with prednisolone, no other complications occurred. The patient is now at +5 months after 
transplantation with full donor chimerism and is in good condition without receiving any immunosuppressive 
treatments. 

Conclusions: As our knowledge, this is the first patient with IL-21 deficiency who was successfully treated by HSCT. 

Disclosure: No. 
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Background and Aims: Campylobacter enteritis is a well-known infection amongst patients with common variable 
immunodeficiency (CVID). Due to the underlying immunodeficiency, antibiotic treatment usually is recommended. 
However, persistent or chronic-recurrent courses are common and require solid diagnostics in order to direct antibiotic 
stewardship especially in case of repetitive treatment. Especially in patients with concomitant autoimmune enteropathy 
with need for immunosuppression treatment strategies to achieve sustained remission of the infection are needed. 

Methods: Here, we report a retrospective analysis of clinical records from our adult outpatient clinic from 2015 until 
2020. 

Results: 29 patients had a history of Campylobacter enteritis. Four of these had no recorded antibiotic treatment with 
assumed self-limited disease in three cases. 11 out of 12 patients who received treatment with macrolides or 
quinolones once remained without relapse over a median observation time of 45 months, one patient with recurrence 
was not retreated because of lack of symptoms. 13 patients suffered from recurrent infection. Recurrent standard 
treatment finally achieved long-lasting remission in only three patients and two additional patients after either 
prolonged therapy with oral erythromycin or additional oral gentamycin. In 7 patients intravenous application of 
ertapenem or imipenem was introduced because of severe symptoms or short relapse-free intervals. All patients 
responded and remained without relapse for a median of 24 months of follow up. 

Conclusions: Our observations support the use of penems in recurrent Campylobacter infection in CVID patients 
refractory to standard therapy. 
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Background and Aims: Subcutaneous immunoglobulin (SCIG) home infusion is widely used as an alternative to 
intravenous immunoglobulin (IVIG). The aim of this study is to determine the quality of life (QoL) in primary 
immunodeficiency patient’s after switching to home based SCIG. 

Methods: QoL was determined using a validated Child Health Questionnaire (CHQ) (HealthActCHQ, Boston, MA, 
USA) in Arabic at baseline, 3 and 6 months after switching from IVIG to SCIG. 

Results: From July 2018 to August 2021, 26 patients were recruited: 15 females and 11 males. The median age was 5 
years old (Range 0 – 15 years). The patients’ diagnoses were 11 severe combined immunodeficiency, 3 combined 
immunodeficiency, 3 agammaglobulinemia, 2 Omenn syndrome, 2 immunodysregulation, 2 hyper-IgE syndrome, 1 
common variable immunodeficiency, 1 bare lymphocyte syndrome, and 1 chronic granulomatous disease. The median 
time on IVIG was 57 months (Range 3 – 125 months). The baseline mean serum IgG trough levels was 8.8 mg/dL ± 
2.1. The mean serum IgG level was significantly higher on SCIG at 11.7 ± 2.3 and 11.7 ± 2.5 at 3 months and 6 
months respectively. The QoL score showed a significant improvement in the child’s global health at 3 and 6 months 
compared to baseline (P-value 0.001 and 0.001 respectively) and a significant improvement in the child general health 
in the 3 and 6 months compared to the baseline (P-value 0.01 and 0.03 respectively). 

Conclusions: First study in an Arab population showing improvement in the QoL for PID patients after switching from 
hospital based IVIG to home based SCIG. 
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Background and Aims: Haploidentical stem cell transplantation (haplo SCT) has emerged as an acceptable 
alternative to matched family donor transplantation for children diagnosed to have primary immune deficiency disorders 
(PIDs). We present the first Moroccan case of unmanipulated T cell replete haplo SCTs with post-transplant 
cyclophosphamide (PTCy).We present the first Moroccan case of unmanipulated T cell replete haplo SCTs with post-
transplant cyclophosphamide (PTCy) in children diagnosed to have SCID (severe combined immunodeficiency) . The 
diagnosis was made at the age of 8 months when the baby was admitted for severe pneumonia and was confirmed by 
immunology work up. The genetic study shows homozygous mutation of Jak3 gene. The donor was the mother and the 
source of stem cells was bone marrow. The conditioning regimen was based on busulfan and fludarabin and GvHD 
prophylaxis consist on PTCy, ciclosporine and mecophenolate mofetil (MMF). 

Methods: The donor was the mother and the source of stem cells was bone marrow. The conditioning regimen was 
based on busulfan and fludarabin and GvHD prophylaxis consist on PTCy, ciclosporine and mecophenolate mofetil 
(MMF). 

Results: Engraftment occurred by day 12 post hematopoietic stem cell transplantation. The patient is 3 months post-
transplant with no complication either GvH or infection. 

Conclusions: . In resource limited settings, PTCy has the potential to provide a cost-effective advantage in terms of 
accessibility of this curative procedure among children with PIDs especially in SCID when the transplant is urgent . 
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Background and Aims: HIGH-DOSE INTRAVENOUS IMMUNOGLOBULIN AS A PROTOCOL FOR LONG-TERM 
SURVIVAL AFTER LUNG TRANSPLANTATION IN COMMON VARIABLE IMMUNODEFICIENCY Objetive: Describe 
the case of a CVID patient treated with a high-dose IVIG protocol before and after lung transplantation (LT). 

Methods: High-dose IVIG protocol: Reconditioning phase before the LT: 1.2g/kg/month. Immediate post-LT phase 
(first month): 2.3g/kg/month. Maintenance period after LT (from the first month after LT until December 2009): 1.1g / kg 
/ month. Long-term maintenance period after 5 years of LT until now: 650mg - 1g / kg / month. The doses were 
calculated assuming the patient's high IgG catabolism, expecting to have IgG levels over 1000mg/dL of the time. 

Results: A 56-year-old male who was diagnosed in 1988 with CVID. CVID related complications: upper and lower 
respiratory tract infections, toxoplasmosis, possible tuberculosis, bronchiectasis with destruction of lung parenchyma, 
severe respiratory failure, chronic leukopenia and thrombopenia, chronic liver-associated disease, lymphoid 
hyperplasia (with splenomegaly > 20 cm). He evolved into terminal pulmonary disease with 24-hour oxygen 
requirement and prognosis of 6 months of life. He had a double lung transplant in 2004 in the Puerta de Hierro-
Majadahonda Hospital in Madrid. 18 years after LT, he still receives 30g of IVIG every 21 days. The patient is still 
having a good quality of life, with independency for all activities. 

Conclusions: The presentation of this case report is relevant because the intensification of IVIG therapy could be one 
of the keys for the successful and prolonged survival and acceptable quality of life in a CVID patient after LT. 
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Background and Aims: Allogeneic hematopoietic stem cell transplantation (allo-HSCT) represents the only curative 
therapy in patients with GATA2 mutation. There are no published studies regarding the fertility of transplanted males 
with GATA2 deficiency. Here, we report a case of an allo-HSCT performed on a man with this syndrome. 

Methods: This is a retrospective case report. The patient gave informed consent. 

Results: The proband, a 32-year-old man with de novo mutation showed mutation of the GATA2 gene. Target DNA 
sequencing identified a novel Gata2 (NM_032638.4):N/c.1075_1081delITTATGGC mutation. He presented congenital 
hearing loss and history of recurrent infections, with granulomatous lung disease, mediastinal and abdominal 
lymphadenopathy, hepatosplenomegaly, cholestatic jaundice, diabetes, and pancytopenia with monocytopenia. 
Myelodysplastic syndrome criteria were not met. Allo-HSCT was performed from the HLA-identical, healthy brother 
after a reduced-intensity conditioning regimen with fludarabine and cyclophosphamide. The post-transplant course was 
complicated by the occurrence of moderate veno-occlusive disease. Transplant engraftment was achieved on day 30 
and complete chimerism on 49 days after allo- HSCT. Complete hematological recovery and normal counts of 
lymphocyte subpopulations were obtained gradually over 19 months. Currently, 4.5 years after allo- HSCT, he remains 
in complete chimerism and has no recurrent infections. He is still receiving immunosuppressive therapy (tacrolimus) 
because of hepatitis, possibly related to chronic GvHD (liver biopsy was non-conclusive). This year he became father 
of a son. 

Conclusions: Allo-HSCT provides a cure for a novel GATA 2 mutation. Its success has shown that reduced intensity 
conditioning is sufficient for engraftment and is not associated with loss of fertility. 
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Background and Aims: DOCK8 mutations are associated with autosomal recessive hyper IgE syndrome (AR-HIES), 
an extremely rare syndrome showing highly elevated serum IgE levels, recurrent pneumonia and staphylococcal skin 
abscesses. This syndrome is further characterized by extreme hypereosinophilia; viral infections susceptibility; central 
nervous system abnormalities; T-cell defects; and a high mortality. 

Methods: We present the case of a 29-year-old Iranian man. Data were acquired from medical records. Diagnostic 
reasoning was established on patient’s story, clinical features and suggestive immunologic laboratory findings but 
without a confirmatory genetic analysis. 

Results: Patient’s childhood was distinguished by several skin infections, two episodes of pneumonia requiring 
hospitalization, severe meningitis, and a chickenpox infection. He also had basal (mouth and nose) and squamous 
(scrotum) cell carcinomas. Related donor HSCT was performed at the age of 20 years old. Resolution of clinical 
manifestations persisted for about 16 months, when a lichenoid eruption-associated chronic GVHD was diagnosed and 
treated with four sessions of IVIG. Currently, he has asthma, onychomycosis, repeated conjunctivitis, ulcers (lower lip), 
gingivitis, xerophthalmia and xerostomia. Spirometry reveals severe airway obstruction and alveolar hyperinflation with 
a slight DLCO reduction. HRTC shows bronchiectasis. Lymphocytes and switched memory B-cells count at normal 
values, but CD8 T-cells are slightly increased, transitional B-cells slightly reduced (0.6%), and marginal memory B-cells 
decreased (1.6%). IgE level is 1156 UI/mL. 

Conclusions: Although our patient has benefited from HSCT, his condition has required constant screening for 
infections, neoplasms and autoimmunity. His molecular diagnosis is being studied and, considering his deteriorating 
clinical situation, a more resolute treatment will be needed. 
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Background and Aims: Human leukocyte antigens (HLA) typing is an important step of the laboratory assessment. 
Maternal T cell engreftment can interfere with HLA typing then be a challenging task. 

Methods: The aim of the study is to report the interference of human leukocyteantigen (HLA) typing by engraftment of 
maternal T cells in a two infants diagnosed as severe combined immunodeficiency (SCID) awaiting for hematopoietic 
stem cell transplantation (HSCT). HLA typing was performed with sequence-specific oligonucleotide (SSO) then on 
molecular biology in a second time on peripheral blood leukocytes from the patient and peripheral blood leukocytes 
from the parents and their families. 

Results: First case: a boy of 6 month-old was diagnosed SCID T-B+NK- with T cell maternal engraftment based on the 
presence of 40% lymphocyte (XX) . Second case: A girl of 8 months diagnosed as a SCID T-B-NK+ with high rate of 
memory T cell (CD45RO). HLA typing of the patients were unable to resolve the genotypes at HLA loci due to a 
hybridization pattern that could not be accounted for by one or two alleles. This ambiguity is due probably to the 
presence of maternal T cell. An HLA typing from the child's buccal cells was performed in order to solve this 
interference problem. Effectively, 

Conclusions: Maternal T-cell engraftment may interfere with HLA typing in patients with SCID. Selection of the 
appropriate specimens is critical for accurate HLA typing and immunologic assessment before allogeneic 
hematopoietic stem cell transplantation. 
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Background and Aims: The FIGARO study (NCT03054181) assessed facilitated subcutaneous immunoglobulin 
(fSCIG) usage and tolerability in routine clinical practice, comparing patients with primary (PID) and secondary 
immunodeficiencies (SID). 

Methods: FIGARO was a European multicenter (n=14), prospective, observational study of patients with ≤3 years of 
follow-up. Included patients had received or were due to receive ≥1 infusion of fSCIG for PID/SID. Data were analyzed 
according to indication (PID/SID) at baseline and visits at approximately 6-month intervals. 

Results: In total, 125 patients with PID (mean age 37.7 years; 50.4% male) and 31 with SID (mean age 61.4 years; 
61.3% male) were included. Median fSCIG dose was initially lower in PID than SID (25.0g vs 30.0g) and increased 
over 3 years to 35.0g in PID while remaining unchanged in SID. Across all visits, 84.6–97.7% of all patients received 
their full infusion at one infusion site and 78.7–95.7% of all patients self-administered fSCIG. At baseline, 6.4% and 
32.3% of patients with PID and SID, respectively, reported acute severe bacterial infections (ASBIs). During follow-up, 
28 ASBIs were reported in PID only, most commonly respiratory-related infections (n=22). At baseline, adverse drug 
reactions (ADRs) were reported in 22.4% and 6.5% of patients with PID and SID, respectively; during follow-up, 
serious local and/or systemic ADRs were reported in 4.8% and 12.9%, respectively. 

Conclusions: This real-world study confirms the feasibility and tolerability of fSCIG utilization in patients with PID or 
SID. Funding: Baxalta Innovations GmbH, a Takeda company (study); Takeda Development Center Americas, Inc. 
(writing support). Study sponsor: GWT-TUD GmbH. 

Disclosure: MB’s institution has received research grant support from Baxalta, CSL Behring and Octapharma. He has 
participated in advisory boards for CSL Behring, Octapharma and Shire. LGH has participated in advisory boards from 
Shire. NM, MD and CM have nothing to 
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Background and Aims: Introduction and Objectives: Here we report of a patient with GATA 2 Deficiency with IgG IV 
human for wound healing. 

Methods: Clinical features of the patient were described. 

Results: A 30-year-old female patient from Michoacán, Mexico. At 17 years, she presented chickenpox complicated 
with sepsis , after she developed warts on all the pads of her hands and in the vulvar-vaginal region. In October 2017, 
she presented Medullary Hypoplasia. By sequencing she performs genetic diagnosis of GATA2 mutation, the biopsy of 
the labium major was documented: a high-grade malignant intrapithelial squamous lesion due to HPV, and later 
cervical cancer in situ. Required hysterectomy in 2018, in addition to cancer in situ in the vulva, received radiotherapy 
for two months . However, development a severe radioepithelitis, in the entire vulvar, and perianal area, which required 
hospitalization and treatment with anti-inflammatories and antibiotics for added infection without improvement. 
Intravenous human immunoglobulin therapy mensual was started with notable improvement of skin lesions throughout 
the vulva with gradual healing of the genital area. 

Conclusions: The function of granulocytes in wound healing has been extensively studied. In aseptic wound healing, 
very few B cells migrate to the wound site. The importance of immunoglobulin in wound healing antibodies bound to 
damaged tissues might induce phagocytosis by Fcc receptors present on neutrophils and macrophages. In mice, the 
topical administration of a neutralizing antibody recognizing aminopeptidase-N, an enzyme implicated in the regulation 
of epidermal–dermal interaction and expression of adhesion molecules, led to acceleration of wound closure. Immunol 
Res (2015) 61:260–268 
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Background and Aims: Campylobacter infection usually causes a self-limited clinical illness lasting 5-7 days, 
resolving without antimicrobial treatment in immunocompetent subjects. However, an inadequate immune response 
can lead to a prolonged and severe disease requiring antibiotics and more aggressive therapeutic approaches. 

Methods: A retrospective cohort of 17 common variable immunodeficiency (CVID) patients with Campylobacter 
infection and 109 CVID controls attending the Immunology clinic at the Royal Free Hospital was assessed. 
Immunological, clinical and microbiological parameters were measured. Patients were treated according to a novel 
algorithm for Campylobacter in antibody deficient patients. 

Results: Immunological parameters: Flow cytometry evaluation of peripheral B lymphocytes demonstrated a lower 
long-term average CD19+ count with a higher proportion of CD21LOWCD38LOW B cells in Campylobacter patients 
versus controls. Furthermore, a reduction in CD4+ T cell and NK cell counts over time was observed in Campylobacter 
patients. Treatment response: Patients were treated according to our novel algorithm. Clinical improvement and 
bacterial clearance were obtained after a median of 21 and 169 days for acute Campylobacter (ACP) and chronic 
Campylobacter (CCP) infections respectively. Ten received first-line of treatment [Azithromycin or Chloramphenicol], 
four second-line [Neomycin], and three received third-line [Tigecycline, Chloramphenicol and Ertapenem (one received 
Gentamicin due to resistance to carbapenems)]. 

Conclusions: Our study highlights immunological and clinical characteristics of recurrent Campylobacter infections in 
patients with CVID. Our treatment algorithm was successful and should be evaluated in a larger cohort. 

Disclosure: No. 
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Background and Aims: Congenital athymia is an ultra-rare condition characterized by severe immunodeficiency that 
puts patients at risk for life-threatening infections and autoimmunity. Allogeneic processed thymus tissue-agdc is 
approved for immune reconstitution in patients with congenital athymia. This analysis assessed safety of allogeneic 
processed thymus tissue-agdc administration over time after treatment. 

Methods: Safety was evaluated in 105 patients who received allogeneic processed thymus tissue-agdc in a 
retrospective analysis of 10 clinical trials from 1 site. Assessments included incidence of adverse events (AEs), serious 
AEs (SAEs; per the investigator), and deaths within the first year (Y1) and second year (Y2) after administration. 

Results: In Y1 after allogeneic processed thymus tissue-agdc administration, all 105 patients experienced ≥1 AE, 86 
experienced an SAE, and 23 died. In Y2, 39 patients experienced ≥1 AE, 33 experienced an SAE, and 2 died. The 
most common AE class was infections. In Y1, there were infections reported for 96 patients, serious infections for 68 
patients, and infection-related deaths for 13 patients. In Y2, there were infections reported for 39 patients, serious 
infections for 26 patients, and 1 infection-related death (375 days post-treatment). Autoimmunity-related AE incidence 
also decreased over time. Thrombocytopenia was reported for 24 patients in Y1 (considered serious for 8 patients) and 
1 patient in Y2 (considered serious). 

Conclusions: The number of AEs, SAEs, and deaths decreased over time (Y1 to Y2) after allogeneic processed 
thymus tissue-agdc treatment. Similar patterns were observed for AE categories of particular relevance to congenital 
athymia, such as infections and autoimmunity. 

Disclosure: CS is a full-time employee of Enzyvant. Portions of EAM’s salary were paid for by funding from Enzyvant. 
EYW has received consulting and/or advisory board fees from Pharming Healthcare and has received grants as an 
investigator from AstraZeneca, Bristol-M 

Keywords: Congenital athymia, thymus, complete DiGeorge syndrome, CHARGE syndrome, 22q11.2 deletion, 
primary immunodeficiency
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Background and Aims: Adenosine-deaminase (ADA) deficiency leads to severe combined immunodeficiency (SCID), 
treatable by enzyme replacement, allogeneic hematopoietic stem cell transplantation (HSCT) or autologous CD34+ cell 
gene therapy (GT). GT with bone marrow-derived CD34+ cells transduced with γ-retroviral vector (Strimvelis) was 
approved in 2016 in the EU. 

Methods: We describe initial post-marketing experience of 12 subjects (STRIM cohort) with up to 24 months follow-up 
(F-U), provide extended F-U on the 22 subjects treated in clinical development/named patient program (CDP+NPP 
cohort, #NCT00598481) and report on 2 patients who received mobilized peripheral blood CD34+ cell GT. 

Results: At data-cut, all 36 patients were alive with 8.8 years (interquartile range 1.8-13.3 years) median F-U and 2 
years intervention-free survival (IFS) (no need for ERT or HSCT) of 85.4% (95% CI: 74.3%-98.1%). Most adverse 
events/reactions were related to disease background, busulfan conditioning or immune-reconstitution. Long-term 
persistence of gene-corrected cells and immune-reconstitution were observed in the CDP+NPP cohort. IFS, 
transduced-cell engraftment, ADA-detoxification, immune-reconstitution and safety of the STRIM cohort were in line 
with CDP. After data-cut, one NPP patient developed a drug-related T-cell acute lymphoblastic leukemia (T-ALL) 4.7 



years post-GT. Blast cells contained a single vector activating insertion near LMO2 and a variety of somatic mutations 
contributed to leukemic development. The patient underwent chemotherapy and, after remission, HLA-haploidentical 
HSCT, and is in molecular remission 14 months after HSCT. 

Conclusions: At 2 years post-GT, 85.4% of all patients treated as CDP/NPP or commercially remain intervention free 
and all are alive. Due to the risk of genotoxicity, long-term safety monitoring remains important (#NCT03478670). 

Disclosure: A. Aiuti was the PI of pilot and pivotal SR-TIGET clinical trial of gene therapy for ADA SCID. M.P. Cicalese 
is the PI of the Strimvelis Registry, RIS and RMMs studies. All authors declare no other competing interests. 

Keywords: ex vivo gene therapy, Hematopoietic stem cell transplantation, retroviral vector, Immune-reconstitution, 
ADA-SCID, immunodeficiency
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Background and Aims: Primary Immunodeficiency patients are often at the top of the list to be prescribed antiviral 
treatment in order to avoid progression to severe COVID disease. To date,the safety and effectiveness of Paxlovid 
have not yet been directly established in pediatric patients and experience of administering Paxlovid for COVID 
treatment in this populations is still limited. We report our experience in the administration of 
nirmatrelvir/ritonavir(Paxlovid) as a treatment for COVID in 9 immunocompromised children. 

Methods: Paxlovid was administrated once we obtained a parent’s consent, and off-label use was prescribed 
according to the Hospital’s policy. All patients were hospitalized for the entire course of administration to monitoring 
adverse event, laboratory values and drug to drug interaction. 

Results: In the present study we describe 9 patients aged from 1.7 to 14.9 years. The median age was 9,6years, with 
7 of 9 being female. Four of them had humoral defect, three had T-cells defect, one had asplenia and one had 
congenital neutropenia. The major symptoms were fever (7of9) and cough (4of9). There were no significant severe 
adverse effects or reactions. One patients presented headache that required the cessation of the drug.We observed 
mild transient hypetriceridemia and hyperCKPemia respectly in two and one patient.One patient showed transient 
elevation of amilase/lipase. The median duration of viral clearance was estimated to be 9.5 days. 

Conclusions: Based on the current small sample size study, Paxlovid is a feasible potential option for preventing 
disease deterioration in high risk pediatric patients. However further large scale-studies are needed to confirm and 
further these results. 
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Background and Aims: Background. HSCT is lifesaving treatment option in some PID, however it may be 
challenging as it requires financial, organizational and legislative support and medical experience, which has been 
limited in Ukraine for a long time. Aim: to evaluate the HSCT needs and treatment outcomes in patients with PID in 
Ukraine. 

Methods: Materials and methods: assessment of the needs and performed HSCT are based on 1360 patients from 
the Ukrainian National Registry of PI. Results of HSCT performed in Ukraine represent a one center experience of 
National Specialized Childrens Hospital "Ohmatdyt" 

Results: Results. Taking into account the estimated and real indicators of PID diagnostics 2010-2020, country's 
annual need for HSCT is 12-25 PID patients per year. 50 patients received HSCT (23% of needed), 39 abroad (2000-
2021) and 11 in Ukraine (2012-2021), the overall survival rate is 83,7%. HSCT in Ukraine. Diagnoses of 11 patients 
aged 1-6 y.o. included WAS (4), CGD (2), DOCK8 deficiency (1), SCID (3), STAT1 GOF (1). Bone marrow sourse: 
MSD-7, MUD-3 (since 2020), haplo-1. All patients are alive, the observation time is 10-56 months. uneventful – 1 
patient, 10 had GVHD of varying severity or infectious complications. 

Conclusions: Conclusions: Improvement of the legislative framework, creation of the Ukrainian Bone Marrow Donor 
Registry together with the coordinated work of immunologists and transplantologists have contributed to increased 
accessibility for HSCT for Ukrainian patients during the last 2 years, which has improved the survival rate due to the 
shortening the path to treatment. 
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Background and Aims: A very limited amount of data is present in literature on SARS-CoV-2 infection in X-Linked 
Agammaglobulinemia (XLA) patients. Moreover, it remains unclear the role of vaccination against SARS-CoV-2 in 
these subjects. 

Methods: We investigated immune response of a mild symptomatic SARS-CoV-2 strain BA.2 (B.1.1.529.2) infected 
XLA 12 years old male, vaccinated with booster dose during acute infection (AI) and after one month post COVID-19 
diagnosis (PI). 

Results: B cell compartment was compromised (CD19+ 0,004*103/mL, 0,2%). No NTA was found against Omicron. 
No significant differences in CD4+ and CD8+ T effector memory (CD4+/CCR7-/CD45RA-, CD8+/CCR7-/CD45RA-) and 
central memory (CD4+/CCR7+/CD45RA-, CD8+/CCR7+/CD45RA-) lymphocytes were observed in unstimulated 
compared to SARS-CoV-2-specific cells at AI. In contrast with these data, SARS-CoV-2-specific IFNg-producing CD8+ 
T lymphocyte were increased compared to the unstimulated condition. We treated our patient with Xevudy 
(Sotrovimab) monoclonal antibodies. According to the monoclonal antibodies infusion, at PI high level of NTA was 
found against Omicron (1:60) variants. A moderate increment of SARS-CoV-2-specific IFNg-producing CD8+ T 
lymphocyte and degranulating CTL were detected when compared to the unstimulated condition. Notably, a robust 
increment in CD4+ and CD8+ central memory T lymphocytes was detected at PI compared to AI. 

Conclusions: Due to the lack of the NTA in AI and the observation that virus-specific memory T cell was only seen at 
PI, we conclude that the booster dose of COVID-19 vaccine was unable to trigger a relevant immunological protection 
in this patient. The absence of BTK have a role in mitigate symptoms by impairing IL-6 production. 
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Background and Aims: Recent guidelines for the treatment of chronic urticaria (CU) recommend using the IgE-
targeted biologic omalizumab in patients who are refractory to antihistamines. The aim of this meta-analysis is to 
assess the efficacy of omalizumab in weekly itching scores and response rates to therapy. 

Methods: Post conducing a systematic search across PubMed, Scopus, Embase, and ClinicalTrials.Gov, studies were 
located through August 21, 2022. Adhering to PRISMA Statement 2020 guidelines, the statistical analysis was 
conducted in RevMan 5.4.1 to compute i) standardized mean difference reported as Cohen’s d and ii) risk ratio (RR) 
applying 95% confidence intervals (CI) and the random-effects model for weekly itching scores and response rate. 

Results: 11 RCTs were included pooling in 2441 participants. Weekly itch score prognostic outcomes, post 
administering 75 mg omalizumab, had a small effect direction favoring intervention: -0.29 (95%CI: -0.54, -0.04, P<.05). 
On 150 mg dosage, the strongest effect direction was ascertained among all dosages (Cohen’s d=-2.6, 95%CI: -4.75, -
0.46, P<.05); 300 mg dosage strongly favored weekly itch score reductions (Cohen’s d=-2.21, 95%CI=-3.36, -1.07, 
P<.05); 600 mg had medium effect direction in favor of omalizumab (Cohen’s d=-0.55, 95%CI=-1.04, -0.05, P<.05). 
Omalizumab increased response rates and risks: 150 mg (RR=2.32), 300 mg (RR=6.27) and 600 mg (RR=11.67), all 
P<.05. 

Conclusions: We report improved responder rates and clinical symptomatology (i.e., itching score) strongly favoring 
omalizumab treatment for CU, influencing immunological prognosis by downregulating IgE secretion and decreasing B-
cell populations. 

Disclosure: No. 
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Background and Aims: Hereditary angioedema, a condition resulting from deficiency or reduced function of plasma 
C1 inhibitor, causes episodes of mucosal and subcutaneous oedema. With a prevalence of 1 in 50,000, affected 
females experience greater frequency of clinical episodes, often with further increases in pregnancy, complicated by 
limited licensed management options2. We present a case report of successful use of subcutaneous plasma-derived 
C1-inhibitor concentrate (pdC1-INH) during pregnancy. 

Methods: A 33-year-old patient with hereditary angioedema taking prophylactic tranexamic acid became pregnant. 
Tranexamic acid was stopped during early pregnancy, resulting in increasing clinically significant flares of angioedema. 
Intravenous pdC1-INH was started at nine weeks gestation. Due to challenging intravenous access, this was switched 
to twice weekly subcutaneous administration. 

Results: Prophylactic twice weekly pdC1-INH 1500 units significantly reduced frequency of angioedema attacks, from 
weekly flares to only two mild episodes at the start of pdhC1-INH prophylaxis and no attacks for the remainder of 
pregnancy. She delivered a healthy baby at term without complication. 

Conclusions: This case demonstrates successful use of subcutaneous pdC1-INH during pregnancy, supporting 
existing data. The use of subcutaneous pdC1-INH offers an easier form of administration to patients. The case also 
demonstrates that lower doses of subcutaneous pdC1-INH can be very effective in pregnancy. There is limited data on 
treatments for hereditary angioedema in pregnancy and further research would be beneficial. Citations Caballero T, 
Canabal J, Rivero-Paparoni D, Cabañas R. Management of hereditary angioedema in pregnant women: a review. Int J 
Womens Health. 2014 Sep 9;6:839-48. doi: 10.2147/IJWH.S46460. PMID: 25228822 

Disclosure: Dr Patrick Yong has received consulting fees, honoraria and/or support for attending meetings from 
Biocryst, CSL Behring, Pharming and Takeda. 
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Background and Aims: Early in the COVID-19 pandemic an increased risk of adverse outcomes amongst patients 
with primary and secondary antibody deficiency (PID/SID) was observed. Immunoglobulin replacement therapy (IRT) 
passively protects against infectious agents, but antibodies against SARS-CoV-2 were initially absent from the donor 
population. Here, we measured neutralising antibodies against SARS-CoV-2 in therapeutic immunoglobulin 
preparations currently in use in the UK, and examined up-to-date clinical outcomes in patients with PID/SID. 

Methods: We quantified neutralising antibodies against authentic wildtype (WT) and Omicron BA.2 variants of SARS-
CoV-2 in 11 preparations of therapeutic human immunoglobulin in use in the UK in June 2022: Privigen (5 lots), 
Gammunex (3 lots), Intratect (2 lots) and Cutaquig (1 lot). Concomitantly, we retrospectively determined outcomes of 
COVD-19 amongst 79 patients with PID and 85 patients with SID at a UK tertiary hospital (between March 2020 and 
June 2022). 

Results: All immunoglobulin preparations tested demonstrated strong neutralising activity against WT SARS-CoV-2 
(median IC50 0.015mg/ml). Activity against the Omicron BA.2 variant was markedly reduced (median 18-fold lower), 
but still quantifiable for 10/11 preparations. The predicted neutralising antibody titres in sera for preparations dosed to 
10mg/ml were comparable to those in immunocompetent individuals following SARS-CoV-2 vaccination. Poor 
outcomes from COVID-19 were rare amongst patients with immunodeficiency receiving IRT, with case fatality rates of 
3% and 15% amongst the PID and SID cohorts, respectively. 

Conclusions: Passive immunisation by IRT is likely to provide at least some protection against SARS-CoV-2 infection 
and/or severe COVID-19 disease, and may improve outcomes amongst patients with immunodeficiency. 

Disclosure: No. 
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CYCLIC NEUTROPENIA IN A PATIENT WITH SRP54 DEFICIENCY SUCCESSFULLY TREATED WITH G-CSF 
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Children Hospital, Hematology Department, Ternopil, Ukraine, 4Rockefeller University, Laboratory of Human Genetics 
of Infectious Diseases, New York, United States of America 

Background and Aims: Recently, de novo dominantly inherited mutations in the signal recognition particle (SRP) 54 
genes were described and found to represent the second most common cause of congenital neutropenia with 
maturation arrest. 

Methods: The patient and her family members were interviewed, examined, treated and monitored. Blood cell analysis 
was performed by routine hematological assays. Lymphocyte subsets were determined by flow cytometry. Genetic 
tests included whole exome sequencing, immunodeficiency panel sequencing and targeted gene sequencing. 

Results: We report here a patient with SRP54 mutation who developed cyclic neutropenia showing cycles of 
approximately 21-days interval. The first disease manifestations at 10 months of age include stomatitis, gingivitis and 
cervical lymphadenomegaly. During the second year of life she had recurrent stomatitis, impetigo and skin abscesses. 
At 2 years of age, she was evaluated for anemia, recurrent episodes of fever, mucositis and urinary tract infections. 
Ulcerative stomatitis recurred in every 2 to 4 weeks with fever, gingivitis, painful cervical lymphadenomegaly and 
angular cheilitis. Later on, exacerbations have been observed in every 3 weeks and lasted for 4-6 days. From the age 
of 3 years, the patient was treated with chronic constipation and radiology examination revealed dolichocolon. G-CSF 
treatment was initiated at the age of 10 years resulted in ANC counts above 1.000/µL and reduced the frequency and 
severity of infections. 

Conclusions: We provided data on successful treatment of a SRP54 deficient patient by administration of G-CSF, in 
contrast to nearly all previously reported patients with SRP54 mutations who presented with a poor or no response to 
G-CSF therapy. 

Disclosure: No. 
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Background and Aims: X-linked Chronic Granulomatous Disease (XL-CGD) is responsible for life-threatening 
aspergillosis. Itraconazole prophylaxis improved patients prognosis, but breakthrough resistant aspergillosis can 
emerge with limited therapeutic options. Development of new antifungal class is a major need. 

Methods: We report the efficacy of Olorofim (F2G Ltd), the first member of orotomides, a novel class of antifungals in 
clinical development, which inhibits pyrimidine synthesis resulting in fungal cell death. 

Results: A 14-year-old XL-CGD patient (36kg), had breakthrough azole-resistant Aspergillus fumigatus lung 
aspergillosis while under itraconazole prophylaxis, within correct plasma levels (1540ug/mL). Lung-CT showed 
consolidation of the upper right lobe contoured by ground glass opacities, and costal osteolysis. Lung biopsy 
documented Aspergillus fumigatus mutated in CYP51A gene, conferring pan-azole resistance. Evolution at 3-months 
treatment with caspofungine and liposomal amphotericin B (L-AmB; 3mg/kg/d), showed partial remission, but was 
marked by tubulopathy and episodes of acute renal failure, due to L-AmB. After 9-months bi-therapy, lung-CT found 
progression of lesions while patient presented hemoptysis requiring urgent partial lobectomy. L-AmB was stopped 2 
months after surgery, due to renal failure and replaced with oral Olorofim monotherapy (3 mg/kg/d), thanks to 
compassionate access. Plasma residual level on day 7 was within target ranges (1.241mg/mL), allowing complete and 
sustained remission by month 2, maintained on repeated lung-MRI after 18 months follow-up, and restored kidney 
function. No adverse effects were reported on routine monitoring including liver parameters. 

Conclusions: We describe the first pediatric case of resistant aspergillosis, rescued with Olorofim. Pediatric 
pharmacokinetic and safety studies of Olorofim are needed, to allow routine use in children. 

Disclosure: No. 
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Background and Aims: Autoimmune thrombocytopenia (AITP) is a frequent manifestation in patients with common 
variable immunodeficiency (CVID). The aim of this study was to prospectively assess the safety and efficacy of 
subcutaneous immunoglobulin (SCIG) and intravenous immunoglobulin (IVIG) treatment in patients with both CVID 
and AITP. 

Methods: Patients with both CVID and AITP were enrolled at the Centre for Chronic Immunodeficiency in Freiburg, 
Germany and at the Royal Free Hospital, London, UK. Clinical and laboratory features of patients were monitored over 
a 64-month period. 

Results: In this prospective study, we enrolled 55 adult patients.This analysis is based on the curated data on 40 
patients, 26 on SCIG and 14 on IVIG. During the observation period, seven patients had an AITP bout, and platelet 
counts of additional four patients dropped below 50Tsd/uL without bleeding. of these 11 patients, 8 patients were on 
SCIG (31% of the SCIG cohort) and 3 patients were on IVIG (21% of the IVIG cohort), p-value=0.1. All patients 
received corticosteroids as treatment for the AITP bout. In our cohort, 37% of patients receiving SCIG and 33% of the 
IVIG-group had mean IgG trough levels < 7g/L at the time of the thrombocytopenic event. 

Conclusions: We did not find a higher occurrence of AITP bouts in CVID patients who received SCIG compared to 
IVIG. However, one third of the patients with a thrombocytopenic event had an IgG through level <7g/l at the time of 
the event. Hence, similar to IVIG, keeping IgG trough levels >7 g/l is important for patients with AITP under SCIG 
replacement therapy. 

Disclosure: This study was supported by grant #ZVS20140211c from CSLBehring. 
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Background and Aims: Patient registries are one stronghold for investigating rare diseases, as most physicians only 
see a limited number of cases during their career. Rare inborn multi-organ autoimmunity is especially challenging, as 
this class of diseases is characterized by diverse clinical phenotypes and a highly variable expressivity. 

Methods: The GAIN consortium (German multi-organ autoimmunity network) developed a dataset addressing these 
challenges. ICD-11, HPO, and ATC codes were incorporated to document various clinical manifestations and 
medications with a defined terminology. The GAIN dataset comprises detailed information on genetics, phenotypes, 
medication, and laboratory values. 

Results: Since the start of the GAIN registry in November 2019, eleven centers for inborn errors of immunity (IEI) have 
registered 385 patients at risk for or with multi-organ autoimmunity. The median age at onset of symptoms related to 
IEI or autoimmunity? was 13 years (IQR 3 – 27) and the median time from onset to clinical diagnosis was 5 years (IQR 
1 – 13). of 330 (85.7%) patients, which were genetically tested, 228 (59.2%) had a defined genetic cause. For 75 
(19.5%) patients no mutation was found and for 82 (21.3 %) the result was pending. The most common gene affected 
was NFkB1 (45, 11.6%), the second common was CTLA4 (39, 10.1%), both fostered by specific research projects. 



Conclusions: The GAIN registry can serve as a valuable resource for research in the IEI community by providing a 
platform for new etiological and diagnostic research projects, as well as observational trials on treatment options. 
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Background and Aims: Neutropenia and thrombocytopenia are frequent features of Shwachman-Diamond syndrome 
(SDS). Defects of the F-actin polymerization and polarization in neutrophils have been described in SDS and thought 
to underly granulocytes’ dysfunction. However, platelet production and function in SDS have not been studied in-depth. 

Methods: We performed platelet functional studies in 10 patients with genetically confirmed SDS and moderate 
thrombocytopenia (median platelet count 104 000 per μL), which included: aggregometry (LTA for PRP), flow 
cytometry with platelet activation, and ex vivo thrombi formation assay in parallel-plate flow chambers. Coagulation 
status was assessed by thrombodynamics test. Bone marrow and blood smears were studied via immunofluorescent 
and light microscopy. Healthy age-matched volunteers were used as controls. 

Results: Bone marrow investigation revealed marrow hypocellularity and decreased proplatelet formation by 
megakaryocytes. Microscopy of peripheral blood smears showed platelet cytoskeletal abnormalities: diffuse distribution 
of β1-tubulin, myosin IIa, actinin, and filamin. Platelet aggregation as well as intracellular calcium mobilization, platelet 
shape change, glycoprotein IIb/IIIa activation, fibrinogen binding, and dense granule secretion in response to PAR1-
AP, adrenalin, ADP, and fucoidan, were significantly diminished in SDS as compared to control. However, collagen-
induced platelet activation was unimpaired. Platelet ability to form thrombi ex vivo under a low shear rate was 
noticeably decreased in comparison with healthy controls. Surprisingly, we observed mild to moderate 
hypercoagulation in most of the patients. 

Conclusions: This is the first demonstration of pronounced platelet functional abnormalities associated with 
cytoskeletal defects and impaired intracellular calcium signalling in SDS. The study was supported by Russian Science 
Foundation grant 21-74-20087. 
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Background and Aims: CBL syndrome is a Noonan-like RASopathy whose immunological phenotype has not been 
extensively investigated. 

Methods: We describe two patients with identical germline CBL variant c.1259G>A;pR420Q, whose B-cell phenotype 
overlaps with RALD and BENTA syndrome. 

Results: Pt1 presented with splenomegaly, monocytosis, and thrombocytopenia and B-cell lymphocytosis. JMML was 
clinically diagnosed based on CBC and PB smear findings (myelocytes and metamyelocytes, anisocytosis in either 
erythrocytes or platelets). B-cell subsets showed a predominant immature/transitional phenotype. Bone marrow 
aspiration showed increased immature B cells (CD10++CD19+CD20+CD38+) without dysplastic features. Most of these 
immature B cells still expressed the CD34 antigen either in PB or BM. Pt2 exhibited splenomegaly, normal CBC and 
platelet anisocytosis with giant forms and partially hypergranulated granulocytes on PB smear. Lymphocyte subsets 
showed normal values. BM aspiration showed dysplastic features. Immunoglobulin levels were within normal range in 
Pt2 whereas Pt1 showed decreased IgA and increased IgE, with no sign of atopy. 

Conclusions: Increased immature/transitional B cells can be depicted in CBL syndrome, ALPS, and BENTA. Our 
patients showed peculiar B-cell phenotype due to increased immature/transitional CD34+ B cells. This feature 
differentiates CBL syndrome from BENTA, pointing toward an abnormal proliferation of B cell early precursors. These 
cases expand the phenotypic spectrum of CBL syndrome, which overlaps with RALD and BENTA syndrome due to the 
increased immature/transitional B cells. Tejwani N et al, Somatic Hemizygous Y371H CBL Mutation with Loss of 
Heterozygosity Presenting with BENTA Type Lymphoid Proliferation. ISHBT. 2019;36(3):594-596 Calvo K et al. JMML 
and RALD: common genetic etiology yet clinically distinct entities. Blood. 2015;125(18):2753-2758 
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Background and Aims: The development of adaptive B and T lymphocytes coincides with the generation of 
diversified T (TCR) and immunoglobulin (Ig) receptors mediated by V(D)J recombination. Recombination of V, D, and J 
gene segments is initiated by recombination activation genes (RAG1/2) endonucleases targeting recombination signal 
sequences (RSS). NK cells lack such clonotypic receptors but stochastically express germline-encoded activating and 
inhibitory receptors. However, non-productive genetic rearrangements on TCR and Ig loci have also been observed in 
NK cells and aberrant NK-cell phenotypes and functions have been observed in RAG-deficient patients and mice. 

Methods: We generated stable RAG1/2-fate mapping reporter human induced pluripotent stem cell (hiPSC) lines by 
introduction of RSS-invertedGFP constructs into the AAVS1 locus using CRISPR/Cas9. Reporter hiPSC were further 
differentiated into hematopoietic stem cells (HSCs) and NK cells on OP9-DL1 stroma cells in vitro. 

Results: GFP expression could not be observed in HSCs, but activation of the reporter cassette occurred in 2-4% of 
NK cells indicating RAG1/2 expression. Interestingly, GFP+ NK cells were predominantly CD45dimCD56dim and 
demonstrated a memory-like and terminally differentiated phenotype compared to GFP-CD45bright NK cells. 
Furthermore, GFP+CD45dim NK cells were characterized by prominent degranulation, cytotoxic potential and a potent 
production of interferon gamma, but showed impaired DNA damage response (DDR) and survival in response to 
ionizing radiation (IR). 

Conclusions: Our results suggest a role of RAG1/2 expression in NK-cell ontogeny that discriminates the 
development of memory-like CD45dim and CD45bright NK-cell subsets. However, the role of NK cells with RAG-
expression-ontogeny in health and disease needs to be further elucidated. 
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Background and Aims: XMEN disease is a primary immunodeficiency due to loss-of-function mutations of the gene of 
the magnesium transporter 1 (MAGT1). MAGT1 is expressed in various cell types including lymphocytes and platelets 
and is involved in N-glycosylation of a large number of substrates. XMEN disease is therefore considered to be a 
congenital deficiency of glycosylation. Two patients presenting with severe hemorrhages during hematopoietic stem 
cell transplantation (HSCT) have been previously reported (Dimitrova, JCI 2019). Although XMEN-associated 
immunodeficiency is well described, platelet dysfunction has never been investigated. 

Methods: Platelet morphology, glycoprotein expression and platelet functions were investigated in two unrelated 
children, including one before and after HSCT. 

Results: Routine coagulation tests and platelet count were normal. Platelet analysis, by electron microscopy, 
highlighted abnormal elongated platelets and unusual barbell-proplatelets. Platelet aggregations induced by thrombin, 
PAR4-AP, collagen and ADP were impaired at low concentrations, and those induced by PAR1-AP were totally 
abrogated even at very high concentration (100 µM). These results were confirmed by flow cytometry using an 
antibody which recognizes the active conformation of integrin αIIbβ3. These defects were not due to an abnormal 
expression of the main receptors, but the analysis of the molecular weight of GPIbα, CD41 and GPVI by western-blot 
revealed a partial loss of their size, due to a defect of N-glycosylation. Interestingly, all these defects were corrected 
after HSCT. 

Conclusions: Our results reveal a prominent platelet dysfunction related to MAGT1 deficiency and therefore a 
defective N-glycosylation of several platelet proteins. Overall, these results could explain the severe hemorrhages 
reported in XMEN patients. 
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Background and Aims: Patients with immune dysregulation are at increased risk of developing hematological 
malignancies. Previously, we have shown that chronic lymphocytic leukemia development can be detected up to 16 
years prior to diagnosis through immunogenetic sequencing. Here, we aim to investigate if the immunoglobulin heavy 
chain (IGH) of the B-cell receptor and beta chain of the T-cell receptor (TRB) have value as a marker for detection of 
hematological malignancy in constitutional mismatch repair deficiency (CMMRD) patients. 

Methods: We selected 6 CMMRD patients who developed hematological malignancies. Diagnostic bone marrow (BM) 
samples were available from all patients. A leader-based PCR was utilized to amplify the IGH and TRB of the BM 
samples before sequencing on a Illumina Miseq. For 5 out of 6 patients, whole exome sequencing (WES) data was 
available from diagnostic biopsy. Diagnostic clonotypes were extracted from the WES data using the WholeMark 
algorithm in the ARResT/Interrogate pipeline. 

Results: In 5 out of 6 CMMRD patients skewed clonotypes were identified in the BM at diagnosis of hematological 
malignancy. For the four patients with WES data available, three out of four of the abnormal clonotypes matched the 
diagnostic clonotype extracted from WES data. 

Conclusions: Immunogenetic skewing was detected in the BM compartment of CMMRD patients diagnosed with 
hematological malignancies. Our findings suggest hematological malignancies may be detectable in the circulating 
(lymphoid) compartment and thus pave the road for future studies into early detection of non-Hodgkin’s lymphoma and 
leukemia in patients with DNA repair disorders. 
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Background and Aims: Persons with primary immune deficiency disorders (PID), especially those disorders affecting 
the B-cell system, are at substantially increased risk of paralytic poliomyelitis and chronic poliovirus excretion if 
exposed to live poliovirus (endemic poliovirus or from live oral poliovirus vaccine). These individuals will constitute the 
only remaining reservoir of poliovirus after eradication of wild and vaccine derived foci; and may delay certification of 
poliovirus eradication. 

Methods: We analyzed the epidemiology of prolonged and chronic immunodeficiency-related vaccine-derived 
poliovirus cases in a registry maintained by the World Health Organization. 

Results: Between 1962 and 2016, there were 101 cases of ling poliovirus excretion among immunodeficient 
individuals. We documented an increase in incidence in recent decades, with a shift toward middle-income countries, 
and a predominance of poliovirus type 2 in 73/101 (72%) cases. The median length of excretion was 1.3 years (95% 
confidence interval: 1.0, 1.4) and 90% of individuals stopped excreting after 3.7 years. Common variable 
immunodeficiency, SCID and other combined humoral deficiencies as well as antibody disorders were risk factors for 
long-term excretion. 

Conclusions: Chronic poliovirus excretion remains a rare event even among individuals with PID. Nevertheless, 
because these individuals are often not paralyzed they are missed by current poliovirus surveillance; therefore, specific 
surveillance for polioviruses among PID patients presenting PIDs that had been associated with chronic poliovirus 
excretion must be established. Regional immunodeficiency societies, in collaboartion with WHO, could play an 
important role in creating awareness about chronic poliovirus excretion and the need to identify and treat chronic 
poliovirus excretors. 
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Background and Aims: The live attenuated Mycobacterium bovis BCG vaccine is widely used to prevent tuberculosis. 
Post-vaccination BCG-infection is common in primary immunodeficiencies (PID). Distinct BCG-vaccine strains are used 
worldwide, but the Russian BCG-strain vaccine complications in PID are poorly characterised. 

Methods: 778 patients with PID who received the Russian BCG-strain were identified in our center. 

Results: 15% of patients developed BCG-infection (36% local, 17% regional and 47% disseminated). BCG-infection 
was observed in 82% of the patients with chronic granulomatous disease (CGD), 57% with severe combined 
immunodeficiency (SCID), 50% with innate immune defects (IID), 5% with combined immune defects (CID); and 2% 
with other PID. The median age at presentation of BCG-infecion was 4-5 months in the patients with SCID, CGD, CID 
and other PID and 12 months in the patients with IID (p<0,005). Dihydrorhodamine test values in CGD, T- and NK- cell 
counts in SCID and specific affected gene in various PID groups did not influence BCG-infection risks. Anti-
mycobacterial therapy was given to all vaccinated SCID at diagnosis, even when no active BCG-infection was evident. 
More anti-mycobacterial agents were needed in disseminated compared to local/regional disease (p<0,0001). Only 1 of 
114 patients died of complications related to BCG-infection. 

Conclusions: Particular PID are highly predisposed to BCG-infection. Early initiation of anti-mycobacterial therapy in 
combination with anti-cytokine agents for transplant-related inflammatory syndrome prophylaxis and treatment in 
SCID1 and complete cure of BCG-infection before hematopoietic stem cell transplantation in non-SCID patients may 
dramatically reduce BCG-associated mortality. 
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Background and Aims: Very early onset IBD is a specific group of immunodeficiency in which several genes are 
involved and their numbers are increasing dramatically around the world. 
We are going to introduce a case with a mutation in Interferon Regulatory Factor-2 Binding Protein 2 (IRF2BP2) whose 
presentation was with very early onset IBD 

Methods: We describe the case report of a 2 year old boy with mutation in IRF2BP2 gene that was presented with 
early onset IBD 

Results: A 2 year-old boy from non-related parents initially presented with intermittent bloody diarrhea.He was 
suspicious to have food allergy and he was underwent dairy avoidance regimen, but no improvement was seen in his 
symptoms. At the age of 1 year he was admitted to hospital due to fever and exacerbated bloody diarrhea. 
Colonoscopy was done and revealed multiple deep ulcer hemoraghic leasions and diffuse aphetuse and pathology 
results showed Focal active colitis and cryptitis that which all indicated the diagnosis of IBD. In immunological work up, 
immunoglobulins were upper limit normal.flowcytometery was abnormal(reverse ratio of CD4/CD8) 
Whole exome sequencing was done and missense mutation in IRF2BP2 gene was detected. c.2659G> A | p.Arg48Gly 
is a missense variant in exon 1 of IRF2BP2 gene and that was confirmed with sanger sequencing. 
the patient underwent full dose treatment of IBD and IVIG. 

Conclusions: Due to the genetic diversity in early onset IBD, it seems that complete immunological screening and 
complementary genetic evaluation in these patients is necessary. 
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Background and Aims: Primary antibody deficiencies (PADs) without an identified monogenetic origin form the 
largest and most heterogeneous group of inborn errors of immunity. These patients often remain undiagnosed for 
years. The (ongoing) unPAD study was started in the ESID online Registry to investigate these patients further. We 
started analyzing male-female differences in laboratory values. 

Methods: Immunoglobulin levels at diagnosis of completely monitored patient data from nine participating centers, 
diagnosed with common variable immunodeficiency (CVID), selective IgA deficiency (sIgAdef) or unclassified antibody 
deficiency (unPAD) were analyzed. 

Results: In total 1010 patients (279 <18yrs) comprised significantly more adult women (58%), but boys predominated 
in the pediatric cohort (55%). In CVID patients, there were no male-female differences in immunoglobulin levels. In 
adults with sIgAdef, men had lower IgG3 (p=0.015) and IgM (p=0.014) levels; in children, boys had lower IgG2 
(p=0.035) levels (but all these within the normal range). In adults with unPAD, men had lower IgG (p=0.029) and IgM 
(p<0.001) levels. In children with unPAD, boys had significantly lower levels of IgG (p=0.018). 

Conclusions: We did not find significant male-female differences in immunoglobulin levels in CVID patients. In sIgAdef 
and unPAD patients, however, we found lower levels in some immunoglobulins in men/boys than in women/girls. This 
could point to undiagnosed X-linked disease hidden within these groups. We also found a different male-female ratio in 
the number of registered children vs. adults, suggesting that pediatric and adult disease are (in part) different entities. 
These first findings in the unPAD study underscore the heterogeneity of the group. 
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Background and Aims: Chromosome 22q11.2 deletion syndrome (22q11.2DS) is the most common microdeletion 
syndrome with a widely variable clinical spectrum, with >200 features reported. Genetic alone cannot explain the 
variability of the phenotype. DiGeorge Critical Region Gene 8 (DGCR8) encoded in the deleted region is crucial for 
miRNA biogenesis and therefore, for gene regulation. Aim of this study is to evaluate the role of miRNA in the clinical 
variability observed in 22q11.2DS. 

Methods: We characterized miRNA expression profile in the peripheral leucocytes of 14 patients with a typical 3Mb 
deletion and 3 patients with a distal deletion not including TBX1 and DGCR8 compared to 10 age-matched healthy 
controls. Nine out of 17 patients had a familial form and came from 4 different families. 

Results: The unbiased hierarchical cluster analysis revealed significant clustering of the 22q11.2DS samples 
compared to normal controls. Samples from patients with distal deletion, clustered with patients with typical deletion. 
Twenty-nine differentially expressed miRNAs (padj<0.05) were identified. As expected, the expression of miR185, 
encoded in the proximal part of the deleted region, was comparable to controls in 3 patients with distal deletion. High 
similarity of miRNA expression among patients coming from the same family was observed in 3 out of 4 families. 

Conclusions: Patients with 22q11.2DS display a different miRNA expression profile compared to healthy controls. The 
correlation of different miRNA profiles with the clinical phenotype, especially in family members, will help define the role 
of specific miRNAs in the variability of the clinical phenotype. 
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Background and Aims: Mutations of the gene encoding the Wiskott-Aldrich syndrome protein leads to Wiskott-Aldrich 
syndrome and X-linked thrombocytopenia-XLT (WAS/XLT). The disease severity can be assessed with the Ochs-Zhu 
score. Usually, patients aged 2 years and above and presenting with a score < or = 3 are considered as having a mild 
WAS/XLT disease. The management of these patients (including Bone Marrow Transplantation (BMT)) largely 
depends on this clinical scoring. However, there is no consensual management guidelines for mild WAS/XLT. Previous 
publications have shown that patients with a low score in the first two years of life may eventually present severe and 
life-threatening complications. 

Methods: We extracted and analyzed WAS/XLT patients data included in the French national reference center for 
primary immunodeficiencies (CEREDIH) registry. 

Results: Data from 284 patients were available. Median age at the time of last follow-up was 12.8 years (range 0.04-
58.8). Ninety-eight patients were classified as severe and 156 as mild WAS/XLT. Overall survival was 58% among 
severe WAS vs 80% among mild WAS/XLT patients (p<10-3). Out of the latter group, 46 patients (29.5%) reached an 
Ochs score = or > 4 after 2 years of age. Overall, in the entire cohort, 117 patients underwent BMT, 28 of whom died of 
transplant-related complications. Remarkably, no death occurred in patients transplanted after 2010. 

Conclusions: In the French cohort, one third of mild WAS/XLT patients developed severe life-threatening 
complications. As BMT outcome has remarkably improved during the last decade, our findings support BMT indication 
for all WAS/XLT patients. 
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Background and Aims: Good’s syndrome (GS) was initially defined as a rare association of thymoma and 
hypogammaglobulinemia. Although it has been proposed that it is a subset of Common Variable Immunodeficiency 
with thymoma, the knowledge of the disease is hampered by the incomplete and inconsistent reports due to low 
prevalence of the disease (1.5 cases per million). A more detailed dissection of the immune cells in a significant set of 
patients would contribute to understand the pathophysiology of the disease. 

Methods: Up to 350 immune subpopulations were analyzed in five GS patients (49-63 years) from 3 different hospitals 
and 45 age-matched controls using nex-generation flow. 

Results: In line with the hypogammaglobulinemia, all patients consistently presented with lack of B-cells. In addition, 
significantly reduced count of total CD4+ cells, NK-cells, eosinophils, CD141+ and plasmacytoids dendritic cells, was 
observed as compared to age-matched controls. Decreased counts of total CD4+ T-cells was due to reduced numbers 
of naïve cells and, in addition, lower Treg, TFH, Th2, Th17, Th22, Th1/Th17 and Th1/Th2, meanwhile number of Th1 
cells was not different from age-matched controls. Interestingly, counts of naïve CD8+ and TCRgd+ cells were normal, 
meanwhile total CD8+ and TCRgd+ were increased due to significantly expanded effector memory and terminally 
differentiated CD8+ and TCRgd+ cells. All the other immune subsets analyzed were within the normal range. 

Conclusions: A complex profile of immunedeficiency was observed in GS patients including not only lack of B-cells, 
but a also large spectrum of defects in the adaptative (CD4+Tcells) and innate cells, but preserved cytotoxic response. 
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Background and Aims: ADA-SCID is an inherited disorder of purine metabolism leading to profound defects in 
lymphocyte development and function. Affected patients have an increased susceptibility to life-threatening infections 
typical of SCID. Due to the ubiquitous expression of the ADA enzyme, a build-up of toxic metabolites in ADA-SCID not 
only affects lymphocytes, but also leads to various extra-immune complications previously described (1). Conversely, 
the prevalence and nature of ophthalmic manifestations associated with the condition is less well-known. We aim to 
describe the ophthalmic manifestations associated with ADA-SCID within a multi-centre cohort of ADA-SCID patients. 

Methods: We conducted a retrospective analysis of treated ADA-SCID patients after HSCT or Gene Therapy between 
May 2002 – May 2022 within three tertiary Paediatric Immunology and HSCT centres. 

Results: Preliminary analysis reveals 104 ADA-SCID patients were treated, of which 42 were treated with gene 
therapy, and 62 with HSCT. Initial evaluation demonstrates 15 of these patients had various ophthalmic manifestations 
ranging from astigmatism to amblyopia and hypermetropia. Further data are to follow upon comprehensive analysis. 

Conclusions: Our case series demonstrates a possible association between ADA-SCID and ophthalmic 
manifestations that has not previously been described and warrants further investigation. Further understanding of this 
association may provide insight into the physiology of the ADA-enzyme within the ophthalmic system, and importantly, 
will assist in better screening and management of these patients at long-term follow-up. 1. Whitmore K v., Gaspar HB. 
Adenosine deaminase deficiency - more than just an immunodeficiency. Frontiers in Immunology. 2016 Aug 
16;7(AUG):314. 
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Background and Aims: Primary immunodeficiencies are a heterogeneous group of diseases associated with an 
increased incidence of infections, autoimmunity, autoinflammatory diseases, allergies, and cancer. Rhinosinusitis is 
one of the most common infections in these patients. In our study, we aimed to determine the frequency of chronic 
rhinosinusitis (CRS) in our patients with primary immunodeficiency and to investigate the etiology of CRS 

Methods: Forty-four patients (age range:4-26) diagnosed with primary immunodeficiency were enrolled in our study. 
Patients were interviewed about the symptoms of chronic rhinosinusitis and nasal endoscopic examinations were 
performed. The results of laboratory tests, medications, skin allergy tests, and the patients' lung computed tomography 
were retrospectively recorded from patient files. 

Results: The distribution of patients' diagnoses included 38.6% (n:17) primary antibody deficiencies, 6.6% (n:3) 
combined immunodeficiencies, 27.3% (n:12) combined immunodeficiencies with syndromic features , 6.8% (n:3) 
phagocytic disorders, and 20.5% (n:9) immune dysregulation disorders. There was no significant difference in the 
frequency of chronic rhinosinusitis among the different immunodeficiency groups. There were no significant differences 
between chronic rhinosinusitis and conditions such as atopy, hypogammaglobulinemia, and treatments with 
immunoglobulin and/or azithromycin. The incidence of chronic rhinosinusitis was 77.8% in patients with a history of 
acute sinusitis and 20% in patients without a history of sinusitis, with a statistically significant difference between them 
(p=0.002). 

Conclusions: CRS is more common in patients with primary immunodeficiencies than in the normal population. For 
effective treatment, it is necessary to identify the factors that cause chronic rhinosinusitis. Further studies involving 
larger patient populations are needed to explain the mechanisms of CRS. 
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Background and Aims: Background: Hypoparathyroidism, retardation, and dysmorphism (HRD) syndrome is a 
disease composed of hypoparathyroidism, growth retardation, developmental delay , and typical dysmorphic features, 
caused by Tubulin-specific chaperone E gene mutation. Many patients succumb in infancy due to overwhelming 
infections mainly caused by Pneumococcus spp. Knowledge related to the immune system in these patients in scarce. 
Aims: To define the immune phenotype of a cohort of HRD patients including cellular, humoral and neutrophil 
functions. 

Methods: The study included HRD patients followed at Soroka University Medical Centerr during 2021-2022 . Clinical, 
and, immunological data were obtained, including immunoglobulin concentrations, specific antibodies titers, 
lLymphocytes subpopulations numbers , lymphocyte proliferation studies and neutrophil functions. 

Results: Nine patients (5 females and 4 males) were enrolled, aged 6 months to 15 years. All received Amoxicillin 
prophylaxis as part of a routine established previously. Three patients had bacteremia with klebsiella, shigella spp. and 
Candida. Two patients hadout of the two patients who had confirmed Corona Virus associated Disease 19 (COVID19), 
both died from this infection. All patients had normal to high IgA level, low anti-Pneumococcal antibodies, and reduced 
frequency of naive B cell with increased frequency of CD21low/CD27- B cell. All patients had abnormal T cell 
population's distribution, including reduced TEMRA CD8, and inverted CD4/CD8 ratio, and , poor lymphocytes mitogen 
induced proliferation. Superoxide production and chemotaxis were normal in all patients tested. 

Conclusions: HRD is a combined immune deficiency (CID) with severe invasive bacterial and viral infections and 
extreme susceptibility to COVID19. 
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A NOVEL ERCC2 MUTATION IS ASSOCIATED WITH IMPAIRED NUCLEOTIDE EXCISION REPAIR (NER), 
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Background and Aims: Trichothiodystrophy (TTD) is an autosomal-recessive disease caused by mutations in genes 
involved in nucleotide-excision repair pathway (NER). Although it is known that TTD can present with 
immunodeficiency, the underlying molecular mechanism and immunological phenotype is not well understood. 

Methods: We report a TTD patient presenting with short stature, ataxia, short-brittle hair, hypogammaglobulinemia and 
decreased antibody response following vaccination. DNA-repair efficiency was evaluated in UV-irradiation assays 
testing CD4+ and CD8+ T-cells, B-cells as well as a lymphoblastoid B-cell line (LCL). Furthermore, the response to 
chemically induced DNA double-strand breaks and proliferation capacity in response to different stimuli was tested. 
Cellular immune phenotype was investigated using multicolor flow cytometry. 

Results: Whole-exome sequencing revealed a novel heterozygous 17-bp duplication in the intron-14 exon-15 
boundary of one ERCC2 allele and a previously described pathogenic point-mutation in the second ERCC2 allele. 
Functional analysis of the patient’s lymphocytes showed persisting γ-H2AX levels, decreased proliferation activity and 
reduced cell viability following UV-irradiation, whereas in contrast to AT- and NBS lymphocytes the response to 
chemically induced DSBs was normal. Analysis of B-cell subpopulations showed decreased numbers of naïve and 
transitional B-cells. 

Conclusions: In summary, our analyses confirmed the pathogenicity of a novel ERCC2 mutation. Furthermore, our 
study shows that deficiency of functional ERCC2 results in altered B-cell differentiation and IgG antibody production. 
The altered composition of B-cell subsets and the reduced activation of lymphocytes indicate importance of functional 
ERCC2 during differentiation and activation of lymphocytes, in particular B-cells. 
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Background and Aims: Combined immunodeficiency is characterized by defects in both humoral and cellular limbs of 
the immune system. Herein, we investigated the characteristics of Iranian non-syndromic CID patients and followed up 
their current disease status and therapeutic outcomes. 

Methods: Medical records of patients with definite diagnosis of non-syndromic CID referred to three referral hospitals 
between 2006 and 2021were investigated and contacted to determine the current status of patients 

Results: A total number of 136 patients)48.5% female and 51.5% male) at a median (IQR)age of 60 (36-124)months 
participated in the study. 100 (73.6%) patients had consanguineous parents.Family history of immunodeficiency was 
documented in 40 (29.4%)patients. The median (IQR)age at disease onset and diagnosis were7(3.7-27) and 24 (7.5-
50)months, respectively. The most common manifestations were infections (123,90.4%) [mainly pneumonia (76, 
55.9%), chronic diarrhea (31,22.8%), (ENT) infections (26, 19.1%), candidiasis (24, 17.6%),abscess (19, 
14%),bronchiectasis (14, 10.3%), and UTI(13, 9.6%)],followed by skin disorders (62, 45.6%), atopy (59,43.4%), failure 
to thrive (FTT) (56,41.2%), autoimmunity (50,36.8%), and enteropathy (45,33.1%). Among clinical manifestations, 
enteropathy(p=0.007), autoimmunity(p=0.004),and cardiovascular disorders (p=0.013) were meaningfully distributed 
among different follow-up groups, In addition, lymphocyte (p=0.037) and IgG(p=0.006)serum levels were reversely 
correlated with death outcome. Patients underwent treatment with IVIG(55.1%),antibiotics (52.2%),antivirals (19,14%) 
and antifungals (16.9%). 7out of 29 (24.1%)patients, candidate for HSCT, had received transplantation. The overall 
mortality rate was 33.8% (n=46).Sporadic patients had higher mortality rate compared to familial patients(HR: 
2.043,p=0.069) 

Conclusions: CID patients have heterogenous clinical features which predispose patients to variable 
outcomes.Precise follow-up of CID patients is an essential step for the improvement in their health condition. 
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Background and Aims: Chemotherapy for Secondary malignancies in patients post HSCT can potentially challenge 
mixed donor chimerism. 

Methods: We report on a boy with X-SCID, who received a MUD transplant without conditioning at the age of 11 
months. Because of a stage 4 cutaneous aGvHD, which was refractory to extended therapy he needed a second 
transplant after conditioning with Alemtuzumab, Treosulfan and Fludarabine. This resulted in mixed chimerism with 
100% donor T-cells, 75% donor non-T-cells and 40% donor granulocytes (which corresponds to stem cell level). At the 
age of 9 years he developed an Ewing-sarcoma of the proximal radial forearm and was treated with chemotherapy, 
surgery and radiotherapy according to the EWING 2008 protocol. 

Results: Surprisingly the granulocyte and non-T-cell chimerism improved to a proportion of almost 100% after regular 
cessation of his chemotherapy. After 27 months of follow up the patient is in complete remission with normal immune 
function. 

Conclusions: Chemotherapy for a post-transplant secondary malignancy in a patient with SCID does not necessarily 
jeopardize donor cell engraftment and can even improve mixed chimerism. 
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Background and Aims: Coccidiomycosisis is a fungal infection endemic to the Southwestern United States, caused 
by the dimorphic fungi species Coccidioides immitis and Coccidioides posadasii. Most commonly, coccidiomycosis 
causes a self-limited mild respiratory illness. However, in certain populations such as immunocompromised patients, it 
may cause disseminated disease, and may be fatal. We aimed to assess the prevalence of coccidioidomycosis in 
primary immunodeficiency (PID) using the USIDNET registry. 

Methods: We queried the USIDNET database on 17 March 2022 requesting demographic data on PID patients with a 
diagnosis of coccidiomycosis. 

Results: We identified ten patients. Four patients (40%) identified as male. Nine patients identified as Caucasian. The 
median age of diagnosis with PID was 31.2 years. The most frequently reported PID in the cohort was common 
variable immunodeficiency (CVID) in five patients followed by chronic granulomatous disease (CGD) in two patients. 
Six patients were diagnosed with coccidioidomycosis prior to their PID diagnosis. of the cohort, three developed 
disseminated disease. Two patients developed pulmonary complications and one developed hydrocephalus. Four 
patients received antifungal prophylaxis. No patients underwent gene therapy or stem cell transplantation. Two 
patients, one with a STAT1 gain-of-function mutation and another with an autosomal recessive NCF1 mutation, 
received interferon gamma therapy. 

Conclusions: This is the first report on the prevalence of coccidioidomycosis from the USIDNET registry. The 
prevalence was much lower than expected and highlights the likelihood of underreporting of coccidiomycosis in the PID 
population. When evaluating a patient with disseminated coccidiomycosis, an immunodeficiency evaluation may be 
beneficial to uncover potential undiagnosed immune defects. 

Disclosure: No. 

Keywords: primary immunodeficiency, infectious disease, registry, immunology, Coccidioidomycosis



PD442 

CLINICAL AND IMMUNOLOGICAL CHARACTERISTICS of FIVE PATIENTS WITH PROTEIN-LOSING 
ENTEROPATHIES AND IMMUNODEFICIENCIES 

POSTER DISPLAY 09: OTHER 

Reyhan Gumusburun1, Ceyda Tunakan Dalgiç1, Sinem Inan1, Ozan Sarıkaya2, Meryem Demir1, Emine Mete 
Gokmen1, Omur Ardeniz1 
1Ege University Medical Faculty, Department of Internal Medicine, Division of Allergy And Immunology, Izmir, 
Turkey, 2Ege University Medical Faculty, Department of Internal Medicine, Division of Gastroenterology, ızmır, Turkey 

Background and Aims: Protein-losing enteropathies (PLEs) present with edema, ascites, malnutrition, 
hypogammaglobulinemia, and lymphopenia. The spectrum of immune defects and their correlation with the clinical 
findings are variable in PLEs. We aim to investigate the findings of patients with PLEs and immunodeficiencies (IDs). 

Methods: We analyzed 5 cases (2 females and 3 males with a mean age of 41.6 years) that were followed by our 
outpatient immunology clinic retrospectively. The secondary causes of PLEs were excluded. The immunological, 
histological and radiological parametres were analysed in order to investigate the clinical overlap of PLEs and IDs. 

Results: The main complatins were abdominal discomfort and diarrhea. Edema was present in all (Table 1). Low IgG, 
albumine, and vitamin-D levels were the common laboratory finding (Tables 2, 3). The immunological examination 
revealed decreased IgG1, IgG2 and lymphocytopenia with low CD3, CD4, CD8, CD19, and NK cells. A reduction in the 
percentages of naive CD4+ and CD8+, a predominance of effector memory CD4+ and CD8+ T cells, and increased 
percentages of CD21low B cells were present. CD55 expression levels were within the normal ranges on PBMCs. 
Primary intestinal lymphangiectasia(PIL) was diagnosed by endoscopic and/or histological evaluation in 3 of 5 patie nts 
(Table 4). 

 





 

Conclusions: PIL should be considered in cases presented with hypoalbuminemia, hypogammaglobulinemia, 
lymphopenia and peripheral edema. Rarity of late-onset PIL might be linked to underestimation. Unlike the literature, 
our PIL cases presented low B and NK cells number. 
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Background and Aims: Patients with primary immunodeficiency (PID) and secondary immunodeficiency (SID) 
experience frequent respiratory tract infections that are typically managed with antibiotics and immunoglobulin (IgG) 
replacement therapy. Influenza virus infectious is a serious concern for these patients and a global public health issue. 
Deaths due to influenza viruses are estimated between 290,000 and 650,000 annually. In this study, we have 
demonstrated that current IgG products (for intravenous, subcutaneous or intramuscular administration) have the 
capacity to neutralize and inhibit the hemagglutination not only with present virus strains, but also with future influenza 
virus strains. 

Methods: Hemagglutination inhibition and or neutralization assays were performed with viruses from quadrivalent 
vaccine for use in the 2022-2023 influenza season in the northern hemisphere ─Influenza A: Victoria/2570/2019 
(H1N1) and Darwin/9/2021 (H3N2)-like virus; Influenza B: Austria/1359417/2021 (B/Victoria lineage); and 
Phuket/3073/2013 (B/Yamagata lineage)─. 

Results: All products tested showed the capacity to inhibit the hemagglutination and/or neutralize the virus, these 
results where compared with those previously obtained for present circulating virus strains which showed similar 
results. 

Conclusions: Current IgG products have the potential to inhibit or neutralize influenza viruses expected for future 
influenza vaccines in addition to neutralize or inhibit current circulating strains, a relevant data for patients with 
immunodeficiencies since their response to vaccination is limited. Therefore, these products have potential for both 
preventing and treating influenza infections in immunocompromised patients. Further investigations are needed. 

Disclosure: The authors of the study are full-time employees of Grifols, a manufacturer of intravenous 
immunoglobulins. 
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Background and Aims: The Quality In Immunodeficiency Accreditation scheme (QPIDS) was established to support 
immunodeficiency centres to measure and improve the service provided for adults and children with 
immunodeficiencies. This review assesses the uptake and impact of the scheme. 

Methods: Services that have registered were identified through the Royal College of Physicians (RCP) accreditation 
unit. Qualitative feedback was collected from services that have achieved accreditation as well as those registered 
services that have not yet completed the process. 

Results: 39 services (over 90% of UK immunodeficiency services) have registered with the QPIDS scheme. Achieving 
accreditation requires submission of evidence demonstrating the achievement of specific standards in domains 
including leadership, clinical effectiveness, person centred care, workforce, patient safety and home therapy. Trained 
assessors review on-line evidence submitted by the service and then visit to interview the clinical team and inspect the 
facilities. Each year accredited services complete an annual report to demonstrate that they continue to achieve the 
standards. 21 services have been awarded accreditation through the QPIDS scheme. Services not yet accredited cite 
the time required to complete the submission as the main barrier. Feedback from accredited services report 
improvement in the service provision, team working and profile of the immunodeficiency service in the hospital. 

Conclusions: The majority of UK immunodeficeincy services have registered with the QPIDs scheme and over half 
have achieved accreditation. Feedback from accredited services has been very positive. Further work needs to be 
done to identify the support needed that would help registered services achieve accreditation. 

Disclosure: Claire Bethune is clinical lead for the RCP QPIDS accreditation scheme, Dragana Smith is Senior Project 
Manager and Katy Thistlethwaite is program coordinator both for the RCP QPIDS accreditation scheme 
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Background and Aims: The first COVID-19 lockdown in March 2020 led to a dramatic increase in remote 
consultations for patients with immunodeficiencies. The number of clinics held remotely was reviewed at different time 
points during the pandemic and a survey of attitudes of patients and clinicians to these clinics undertaken. 

Methods: Information about outpatient clinic arrangements was collected in online surveys of immunodeficiency 
services (Quality in Immunodeficiency services census 2020/2021) and from patients (immunodeficiency UK patient 
survey 2021). The results were presented to an audience of immunodeficiency experts at the UKPIN conference and 
feedback from delegates was recorded using an online platform. 

Results: Between February 2020 and April 2020 almost all face-to-face immunodeficiency clinic activity stopped in the 
UK, with the majority of appointments being replaced by remote consultations. The 2021 census revealed that despite 
the lifting of lock down restrictions only 27% of clinics for adult patients with immunodeficiencies were taking place in 
person by June 2021. The majority of remote consultations took place by telephone with only a minority using video 
consultations. Some advantages to remote consultations were described by patients and clinicians however significant 
disadvantages were also highlighted and some circumstances identified when a face to face appointment was felt to be 
essential. 

Conclusions: Since the start of the pandemic more appointments for patients with immunodeficiencies have been 
held remotely however there is a consensus that some clinic appointments are better held in person. Work needs to be 
done to identify whether different outcomes result from the different types of consultation. 
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Keywords: immunodeficiency, clinics, COVID-19



PD446 

HEALTH-RELATED QUALITY of LIFE AMONG CHILDREN WITH INBORN ERRORS of IMMUNITY AT AIN SHAMS 
SPECIALIZED CHILDREN HOSPITAL, CAIRO, EGYPT : A CROSS SECTIONAL STUDY 

POSTER DISPLAY 09: OTHER 

Yehia El-Gamal1, Azza Youssef2, Abeer Sayed3, Nesrine Radwan1 
1Children's Hospital, Ain Shams University, Pediatric Allergy, Immunology & Rheumatology, Cairo, Egypt, 2Children' 
Hospital, Ain Shams University, Developmental And Behavioral Paediatrics, Cairo, Egypt, 3Ministry of Health, 
Pediatrics, Cairo, Egypt 

Background and Aims: Background: Inborn Errors of Immunity (IEI) significantly influences patient life, limiting their 
physical and social activities. Health-related quality of life (HRQOL) can also be adversely impacted by delays in 
diagnosis and in treatment for infections.This study aimed at assessing the HRQOL of IEI patients at a major tertiary 
care hospital in Egypt, which is a country with moderate level health care facilities. 

Methods: We used the Arabic version of pediatric quality of life inventory generic core scale (PedQl 4.0) questionnaire 
as reported by patients or one of their parents after approval.The Mapi Research Trust granted permissions for use 
(10-2-2020) . 

Results: The study included 50 IEI patients, more than half of which were males (34=68%) and 16 (32%) females. 
Their mean ± SD of age 86.8 ± 36.9 months. The lowest score was reported for school functioning with a mean score 
of 33.23 (SD=14.06) and social functioning score were significantly lower among those older (P=0.034). Rate and 
Duration of hospitalization negatively affected the social functioning (p=0.035 and 0.002 respectively). The presence of 
pulmonary complications as bronchiectasis/interstitial lung disease caused a decline in quality of life (p=0.011). The 
intake of IVIG had no effect on the QOL in spite the burden of going to the hospital. 

Conclusions: Conclusion: This study showed IEI patients suffer from a low quality of life score that influences both 
school and physical functioning. Healthcare providers managing IEI patients in Egypt should evaluate their quality of 
life to ensure optimal school and emotional wellbeing of the child. 
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Background and Aims: Hereditary angioedema (HAE) is a rare inherited illness. Patients experience recurrent 
swellings commonly affecting the limbs, genitals, face, or abdomen. Attacks can be distressing and significantly impair 
quality of life. Illness representations are an individual’s cognitive appraisal of a medical condition and its 
consequences and fall along five dimensions, timeline, control/curability, identity, causes and consequences. The self-
regulation model of illness behaviour proposes that when an individual is faced with a health threat, they are motivated 
by their illness representations to reduce risk. This theoretical framework has been used to explore illness perceptions 
across a range of illnesses but has not yet been applied to HAE. This submission reports on the relationship between 
illness representations, quality of life and mental wellbeing as part of a wider mixed-methods study exploring the lived 
experience of HAE. 

Methods: 65 participants from the United Kingdom were recruited via a specialist charity group and completed online 
questionnaires. 

Results: HAE patient mental wellbeing was positively correlated with all aspects of quality of life. Patients with lower 
socioeconomic status, as measured by household income, experience HAE more negatively. Illness representations 
relating to impact on life, symptoms experienced, levels of concern with HAE and emotional affect were all negatively 
associated with mental wellbeing. 

Conclusions: How patients with HAE think about their illness has significant implications for their mental wellbeing. 
Interventions to support the psychological needs of HAE patients are a priority, particularly for those of lower 
socioeconomic status for whom the negative impacts of HAE may be more acutely experienced. 
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Background and Aims: ARPC1B deficiency is an autosomal recessive syndrome, belonging to the group of combined 
immune deficiencies. Characterized by a wide range of heterogeneous clinical and immunological phenotypes, ranging 
from a picture of platelet abnormality, vasculitis, asthma, allergies, and predisposition to inflammatory diseases to an 
elevated IgA and IgE picture. We aimed to evaluate the spectrum of clinical and immunological features in pediatric 
patients with ARPC1B deficiency in Morocco 

Methods: This case report concerns four pediatric patients with a diagnosis of IEI who were seen in the immunology 
department of the Abderahim Harouchi pediatric hospital in Casablanca. The clinical characteristics of the patients 
guided us to perform the following tests: complete blood count, serum immunoglobulin assay, lymphocyte 
subpopulation assay, and molecular study to confirm the diagnosis of ARPC1B deficiency. 

Results: Common clinical features of patients were recurrent bacterial or viral respiratory and/or skin infections, 
allergic reactions, and growth retardation. In two of the four patients, there were bleeding disorders, eczema with 
achromic lesions pityriasis Versicolor in two patients Hypereosinophilia, normal platelet count and elevated total serum 
IgE were detected in all patients, while decreased mean platelet volume was recorded in one-two of the patients, with 
elevated IgA in only one. The genetic study revealed three new homozygous mutations that have never been reported 
before two mutations in exon 7 and one mutation in exon 4 

Conclusions: We have identified three novel mutations of the ARPC1B gene, which lead to combined immune 
deficiency with recurrent skin and respiratory infections, allergic reactions, and bleeding disorders. 
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Background and Aims: Mendelian susceptibility to mycobacterial disease (MSMD) results in vulnerability to develop 
infections by weakly virulent mycobacteria. 

Methods: We report a 2 year 11 month old girl who presented with abdominal distension for 1 year, and multiple neck 
swellings, intermittent fever and progressive pallor for 3 months. 

Results: She had generalized lymphadenopathy, eczematous skin rashes, tachypnea and spleno-hepatomegaly. 
Laboratory investigations showed anemia and thrombocytopenia with elevated inflammatory markers. Infective work up 
including tuberculosis, kala-azar, cytomegalovirus and HIV came negative. Contrast enhanced computed tomography 
showed patchy consolidation with ground glass opacities in dependent region of both lungs. Fine needle aspiration 
from lymph node was suggestive of granulomatous inflammation. Lymph node biopsy and bone marrow biopsy 
showed infiltration of mixed histiocytic population. The child was started on oral prednisolone. Whole exome 
sequencing revealed a homozygous c.201-2A>G splice variant in intron 2 of IFN-γR1 gene. Therefore, immunological 
work up for MSMD were sent that showed reduced expression of phospho STAT-1 and phospho STAT-4 on gated 
monocytes and decreased IFN-γ receptor 1 expression on activated granulocytes and monocytes in the index child 
compared to control. Diagnosis of MSMD was considered. The child was started on anti-tubercular treatment with 
isoniazide, rifampicin, levofloxacin and ethambutol. There was recurrence of fever, rashes and organomegaly 4 months 
after initiation of treatment when Mycobacterium fortuitum was isolated from lymph node biopsy. Therefore, the child 
was started on injection amikacin, oral cefixime and oral levofloxacin in addition to isoniazide, rifampicin and 
ethambutol (HRE). 

Conclusions: MSMD can rarely present as histiocytic disorders initially. 

Disclosure: No. 
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Background and Aims: ADA enzyme deficiency is a rare cause of primary immunodeficiencies. We aimed to present 
the differentially progressing disease course of two sisters with ADA enzyme deficiency by comparing the clinical, 
laboratory and radiological examinations before and after treatment . 

Methods: Case 1 applied with respiratory distress and recurrent lung infections when she was 3 months old. Case 2 
applied with pneumonia when she was 1 month old. The clinical and laboratory findings of both were suggestive of 
immunodeficiency. Clinical exome analysis was sent for diagnostic purposes .Clinical exome was ADA gene; 
NM_000022.4 c.956_960delAAGAG (p.e319Gfs*3) (p.Glu319GlyfsTer3) (Homozygous) , in both cases .  

 

Results: The first case was given IVIG treatment. Bone marrow transplantation ( BMT) could not be performed 
because a suitable donor could not be found and the patient died due to sepsis when she was 8 months old. The 
second case was treated with IVIG treatment, ADA enzyme replacement therapy and unrelated allogeneic BMT. In 
both cases, lymphopenia was remarkable. While there was no improvement in lymphopenia after IVIG and enzyme 
replacement therapy in case 2, improvement in lymphopenia was noted after the BMT. The first case had unexplained 
hypertension , left ventricular hypertrophy .In both cases, scapular spurs were noticed at first admission. In the second 
case, the scapular spurs disappeared in the 6th month of treatment, but did not disappear in the first 



case. 



  

Conclusions: Deficiency of ADA enzyme causes immunological and non-immunological symptoms. ADA enzyme 
deficiency can be suspected in the presence of non-immunological symptoms accompanying lymphopenia. 
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Background and Aims: It is known that cancer incidence is higher in patients with Inborn Errors of Immunity (IEI) 
compared to the general population. We aimed to investigate the IEI patients who developed cancer in a single center. 

Methods: Medical records of patients with IEI from November 1994 to August 2021 in Samsung Medical Center, 
Seoul, Korea, were reviewed. Patients with cancer were identified. 

Results: Among 172 patients with IEI, six patients (3.5%) were diagnosed with cancer. Four cases were Epstein-Barr 
virus-associated lymphoma. The others were gastric cancer and multiple myeloma. The median age at cancer 
diagnosis was 16 years (range 1-59). In three patients, IEI was diagnosed after cancer confirmation. Among the 
patients with cancer in IEI, underlying IEIs were X-linked lymphoproliferative disease-1 (XLP-1, n=3), activated PI3 
kinase disease (APDS, n=1), and cytotoxic T-lymphocyte antigen 4 (CTLA-4) haplo-insufficiency (n=2). One patient 
with APDS died during cancer treatment. 

Conclusions: Cancer occurred in 3.5% of IEI patients at a single center in Korea. Physicians caring IEI patients 
should be aware of not only infectious complications and inflammation but also the potential risk of cancer. 

Disclosure: Lee Kun-Hee Pediatric Cancer and Rare Disease Grant 
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Background and Aims: Hereditary angioedema (HAE) is an autosomal dominant disease with significant morbidity 
and mortality if left undiagnosed. Recommendations for family screening remain ambiguous and studies evaluating its 
implementation and efficacy are lacking. A novel screening programme, CAscade Screening and Evaluation of HAE 
(CaSE-HAE), was established to evaluate the clinical and psychological impact of cascade family screening (CFS). 

Methods: Potential relatives were identified and screened for HAE through CFS. Prospective clinical data and 
questionnaire surveys completed at baseline and one year follow-up were analyzed. 

Results: of 179 potential relatives, 94 were approached and 63 underwent screening. Twenty-nine (46%) patients 
were diagnosed with HAE; half (51.7%) were symptomatic. CFS resulted in a reduction in annual HAE attack 
frequency (2.5 vs. 1.0 episodes, p=0.011), annual hospital admissions (1 vs. 0, p=0.016) and length of stay (3 vs. 2 
days, p=0.001). CFS reduced Hospital Anxiety and Depression Scale-anxiety scores (14.35±6.32 vs. 6.47±4.14, 
p=0.001) and improved Angioedema Quality-of-Life scores (55.4% vs. 34.7%, p<0.001). By extrapolation, CFS 
potentially led to a reduction of at least 1,200HKD (153USD) in HAE-related costs per person screened annually. 
Screening using a higher lower limit of normal C4 cut-off of 22.85mg/dL yielded 100% sensitivity and 77% specificity, 
which was superior to the manufacturers’ suggested range. 

Conclusions: CaSE-HAE was effective, feasible and should target relatives from all generations. CFS improved 
clinical and psychological outcomes. C4 is a good screening tool before C1inhA for type I, but higher than reference 
cut-off levels should be used. 

Disclosure: No. 
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Background and Aims: To present the details of BCG-related complications in patients with primary 
immunodeficiencies affecting cellular and humoral immunity (CID). 

Methods: Five centers completed a data form which included general patients’ information, clinical and laboratory 
data. 

Results: Among 236 CID patients, 127 were BCG vaccinated. Having family history of CID and being diagnosed early 
in life by screening were inversely associated with administration of BCG vaccine. 41.9% of patients with family history 
of CID and 17.1% who were diagnosed by screening were BCG vaccinated. 23 patients (18.1%) developed BCG-
related complications at a median age of 6 months (IQR:6) and the median time from vaccination to complications was 
6 months (IQR: 6). Univariate analysis of T-lymphocyte subsets showed increased odds of BCG complications in 
patients with CD3+, CD4+ and CD8+ counts of ≤250 cells/ul. Only CD8+ count ≤250 cells/ul had increased such odds on 
multivariate analysis. Complications were disseminated in 13 patients and localized in 10 patients. Localized 
complication occurred earlier after vaccination (median: 4 months, IQR: 5) compared to disseminated ones (median: 7 
months, IQR: 4.75). There were no significant associations between gender, administered vaccine strain, serum 
immunoglobulins levels, lymphocyte subsets counts and the chance of having either localized or disseminated BCG-
related complications. There was 1 death related to BCG infection. 

Conclusions: Despite having family history of CID and being diagnosed by screening some patients have been 
vaccinated with BCG. Low CD8+ count is a risk factor for BCG related complications and localized complications 
occurred earlier than disseminated ones. 

Disclosure: No. 
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Background and Aims: We present a series of three older patients who were evaluated in our immunology clinic for 
chronic rhinosinusitis and found to have abnormal genetic testing. Patient one, an 80-year-old female, presented with 
chronic rhinosinusitis (CRS) and recurrent pulmonary infections, including Pseudomonas aeruginosa (PA) pneumonia. 
Patient two is a 57-year-old female with aspirin-exacerbated respiratory disease, history of recurrent bacteremia, and 
PA mediport infection, as well as immune thrombocytopenia, and eosinophilic granulomatosis with polyangiitis. Our 
third patient, a 70-year-old woman, has chronic rhinosinusitis with nasal polyposis (CRSwNP) with a history of PA in 
sinus cultures, asthma, and chronic autoimmune urticaria.  

Methods: The patients underwent immune evaluations, including humoral, cellular, and complement testing, and 
genetic sequencing analysis for cystic fibrosis (CF) and primary ciliary dyskinesia (PCD). 

Results: Immune evaluation revealed mannan binding lectin deficiency in patient one and was unrevealing in patient 
three. Patient two has secondary immunodeficiency and is on immunoglobulin replacement therapy. Her sinus disease 
preceded immunodeficiency. All three patients were heterozygous for pathogenic genetic variants in CF or PCD 
genes. All had abnormal spirometry findings: patients one and two exhibited severe obstruction and patient three had 
mild restriction. Patient one was eligible for a genetic mutation-specific therapy to prevent CF exacerbations. 

Conclusions: Heterozygous mutations in traditionally autosomal recessive conditions may confer clinically significant 
phenotypes.  A diagnosis of CF or PCD should be considered in patients who present with CRS and PA infections, 
even if presenting as older adults. Timely diagnosis may improve outcomes with appropriate treatment, including 
mutation-specific therapies. 
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Background and Aims: This poster aims to analyze and demonstrate current situation in Poland in the context of both 
using plasma derivatives and collection of plasma, in comparison with other EU countries. We want to analyze access 
to plasma-derived therapies in Poland, providing a review of current reimbursement policies and present key 
challenges that affect plasma market in Poland. We want to focus on patient safety, understood as the certainty of 
access to treatment. 

Methods: We will analyze the available data from various institutions, incl. Ministry of Health, National Blood Center, 
Agency for Health Technology Assessment and Tariffs. We will perform a comparative analysis with data from other 
EU countries. 

Results: The collected data are to show: how much plasma is collected in Poland in relation to the needs and 
consumption, how it looks compared to other countries, what is the consumption of PDMPs and what is the availability 
of products in Poland, whether patient safety is ensured - how high is the risk of medicine shortages on the market. 

Conclusions: The collected data will help identify areas where patient advocacy efforts should be increased to ensure 
the safety of PID patients relying on plasma-derived medicines. 
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Background and Aims: T cell receptor excision circles (TREC) quantification from dried blood spots (DBS) is a 
reliable screening method to detect newborns with severe combined immunodeficiency (SCID). Kumamoto prefecture, 
located in southwest Japan, started TREC-based newborn screening in February 2019, and here we report the results 
of the first three years. 

Methods: TREC level from DBS was initially measured by in-house direct RT-PCR. With TREC below the cutoff level 
(20 copies/μL), samples underwent RT-PCR using DNA extracted from DBS. If the TREC value remained low, a 
second DBS was requested. Newborns with low TREC levels in the second DBS were referred for flow cytometry 
analysis. 

Results: Between February 2019 and January 2022, 41,533 newborns were evaluated. of these, 62 (1 in 670 
newborns) were requested a second DBS, and six newborns were recalled for immunological evaluation. Three cases 
(1 in 13,844 newborns) were finally diagnosed with T cell lymphopenia (TCL). One newborn with complete 
DiGeorge/CHARGE syndrome received hematopoietic stem cell transplantation (HSCT). The other two newborns were 
diagnosed with combined immunodeficiency and with secondary immunodeficiency following surgery for congenital 
heart disease, respectively, and both of them were treated appropriately. No newborns with SCID were detected. 

Conclusions: The TREC-based screening program in Kumamoto prefecture has identified three newborns with TCL, 
including a case who underwent HSCT. Though SCID patients have not been detected yet, our results indicated an 
effectiveness of this screening to find newborns with clinically important TCL. It is needed to accumulate the number of 
screening tests and to consider test methods. 
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Background and Aims: Patients with Wiskott-Aldrich Syndrome (WAS) suffer from immunodeficiency, 
microthrombocytopenia, eczema, and harbor mutations in the WAS gene. Since WAS patients often present with 
eczema, and γdT-cells are known to play an important role in skin homeostasis and immune response, we wanted to 
examine whether the T-cell Receptor Gamma (TRG) repertoire of the γdT-cells is affected in these patients. In addition, 
the Immunoglobulin Heavy chain (IGH) repertoire from genomic DNA of WAS patients was not yet studied. One of the 
advantages of studying the immune repertoire from genomic DNA is availability of the sample. In most centers 
diagnosing Inborn Errors of Immunity (IEI), such as our laboratory, have repositories of genomic DNA readily available. 
Thus, we sought to determine the effects that specific WAS mutations from our patients have in shaping the TRG and 
IGH immune repertoires. 

Methods: We studied a total of four unrelated patients each harboring a different mutation in the WAS gene. Using 
Next Generation Sequencing (NGS), we sequenced and analyzed their TRG and IGH repertoires using genomic DNA 
isolated from their peripheral blood. 

Results: The TRG repertoire of the WAS patients showed altered dynamics of clonal expansion, unique to each 
patient in addition to significantly lower number of total sequences compared to healthy controls. The IGH repertoire 
showed significantly different parameters of the IGH repertoire in the WAS patients compared to healthy controls. 

Conclusions: Thus, immune repertoire determined using genomic DNA of the peripheral blood showed that WAS 
have significant effects in shaping the TRG and IGH adaptive immune repertoires. 
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Background and Aims: Inherited errors of immunity (IEI) are a group of rare disorders characterized by a broad 
spectrum of manifestations as infections (severe and recurrent), autoimmune disorders, allergies, and increased risk of 
malignancy. Thoracic imaging has an important role in the diagnosis of IEI due to the high rates of repeated respiratory 
infections and congenital disorders frequently associated. Aim: To evaluate the thoracic imaging features of IEI in 
children. 

Methods: were performed a retrospective study by analyzing medical records of fifteen children with IEI. Patients 
underwent chest X-ray and high-resolution computed tomography (HRCT). 

Results: In our series of patients, 7 (46,6%) were with antibody deficiency and 8 (53,3%) were with combined types of 
immunodeficiency. All of them were investigated by imaging during respiratory infections, being identified opacity in all 
patients, pulmonary destruction in 14,2%, 95%CI[0,3;57,8] in antibody deficiency group, and 12,5%, 95%CI[0,3;52,6] in 
combined immunodeficiency group, empyema in 20% (n=3). HRCT showed mucoid impactions in 42,8%, 
95%CI[9,9;81,5] in antibody deficiency group and 12,5% 95%CI[0,3;52,6] in combined immunodeficiency group, 
bronchiectasis in 33,3% (n=5), lung fibrosis in 33,3% (n=5), hilar and mediastinal adenopathies (n=2). 

Conclusions: Chest imaging has a crucial role for IEI patients allowing initial identification of thoracic manifestations 
and monitoring the response to treatment. 
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Background and Aims: Kabuki syndrome is a rare genetic disorder associated with several immunological and non-
immunological manifestations. Facial dysmorphism, short stature, cutaneous and visceral abnormalities, intellectual 
disability, susceptibility to infections, immune deficiency and autoimmune manifestations are common. 

Methods: We present a case of 28-year-old male patient with growth and mental retardation, hypogonadism, recurrent 
pneumonia, pyogenic infections of the skin, oral/oesophageal candidiasis, persisting immune thrombocytopenia and 
leukopenia, hospitalized due to bilateral spiculated nodular condensations of the lungs, thickening of interstitium and 
focal bronchioloectasis. Based on positivity of candida mannan from BALF, Candida pneumonia was suspected and 
the patient was treated with itraconazole with minimal regression of lung infiltrates. Laboratory examinations revealed 
specific cellular deficiency, dysgammaglobulinemia (increased IgM, decreased IgG and IgA), and impaired response to 
pneumococcal vaccine. Secondarily impetiginized facial and digital lesions, several dysmorphic facial features 
including abnormal dentition with conical teeth were also noted. 

Results: Combined immune deficiency with syndromic features was suspected. Substitution of facilitated 
subcutaneous immunoglobulins lead to normalization of serum IgG and IgM concentrations with decrease of 
respiratory infections rate and regression of lung infiltrates. Whole-exome sequencing later confirmed pathogenic 
mutation in the gene KMT2D consistent with the diagnosis of Kabuki syndrome, pathogenic variant/VUS in the gene 
KLHL10 associated with spermatogenic failure and pathogenic variant/VUS in the gene KRT12 related to Meesmann 
corneal dystrophy. 

Conclusions: In patients with recurrent unusual infections, autoimmune features, facial, skeletal or cutaneous 
abnormalities, immune deficiency should be suspected. WES can be useful in refining the diagnosis when the 
diagnostic criteria of several nosological units are met. 
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Background and Aims: X-linked agammaglobulinemia (XLA) is a monogenic X-linked primary immune deficiency (PI) 
caused by mutations in the BTK gene, resulting in an inability to produce B cells and antibodies. XLA patient survival 
has improved with the advent of earlier diagnosis, prophylactic antimicrobials and immunoglobulin replacement. 
However, a proportion of older patient may have significant infectious and non-infectious disease morbidity, including 
the severe and underestimated complication nodular regenerative hyperplasia. This has led to re-examination of XLA 
immunopathology including the role of T cells in XLA morbidity. Despite its discovery as the first PI in 1952, XLA has 
lacked a specific patient advocacy group (PAG). XLA Life is a non-profit organization founded by an XLA patient in 
2022. Our mission is to foster the unification and empowerment of the global X-linked agammaglobulinemia (XLA) 
community through education, advocacy, and initiatives that aim to improve the overall quality of life for those affected 
by XLA. 

Methods: N/A [no methods applicable] 

Results: XLA Life aims to promote discovery in three main areas: Investigating hematopoetic stem cell transplantation 
and gene therapy as definitive treatment Identification and management of non-infectious comorbidities Characterize 
the phenotype of X-linked carriers 

Conclusions: PAGs are a vital supplement to exisiting PI advocacy groups, and have made significant improvements 
in their respective diseases. With functional cures feasibly just several years away, PAGs are needed more than ever 
before. XLA Life will unite the community to create a positive impact on the management of XLA. 
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Background and Aims: Signal transducer and activator of transcription 3 (STAT3) gene loss-of-function (LOF) variant 
are responsible for autosomal dominant Hyper-IgE syndrome (AD-HIES) and result in Th17 cells differentiation failure, 
increasing susceptibility to bacterial and fungal infection. Impaired cytotoxic T cell and natural killer cell cytotoxicity are 
related to recurrent human papillomavirus (HPV) Infection. Recurrent HPV infection has been reported in patients with 
autosomal recessive HIES (AR-HIES), epidermodysplasia verruciformis, and Warts, Hypogammaglobulinemia, 
Infections, and Myelokathexis syndrome. We report a patient with STAT3 LOF variant with refractory HPV infection. 

Methods: Flow cytometry and Sanger sequencing analysis of the STAT3 were used. HPV was confirmed by 
immunochemistry. 

Results: A male patient was diagnosed with STAT3 LOF based on genetic study that revealed de novo heterozygous 
missense mutation in the linker domain of STAT3, c.1591A>G (p.Lys531Glu) at the age of 5 years. When he was 17 
years old, he developed brownish plaque-like skin lesions on the anterior chin, neck, and chest, which extended to 
both extremities. The skin biopsy showed hyperkeratotic epidermal tissue without atypia, and HPV was positive in wart 
immunochemistry. He was treated with cryotherapy, a topical steroid, and a calcineurin inhibitor. However, cutaneous 
HPV did not respond to the therapy. Patients with AR-HIES caused by DOCK8 and TYK2 variant, are known to be 
susceptible to HPV infection. However, HPV infection in AD-HIES is unknown and rarely reported. Additional studies 
on relations between STAT3 LOF variant and HPV infection are needed. 

Conclusions: We reported a refractory HPV infection in a patient with STAT3 LOF variant during adolescence. 
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Background and Aims: Wiskott-Aldrich syndrome (WAS) (MIM #301000) is a rare X-linked primary immunodeficiency 
due to mutations in Wiskott-Aldrich syndrome protein (WASP) gene, characterized by thrombocytopenia with small 
platelets, eczema, recurrent infections and an increased incidence of autoimmunity and malignancies. Aim of this 
report is to describe the functional characterization of a novel WASP mutation. 

Methods: Here we report on the case of a 2-month-old boy presenting with petechiae, thrombocytopenia (23000/mm3, 
MPV 6.9 fL), slightly increased eosinophil count (620 cells/mm3) and reduced CD8+ (6%; 267 cells/mm3) and IgM 
levels (20.9 mg/dL). Targeted NGS revealed a novel 4 nucleotides deletion from position +3 to +6 of intron 8 
(c.777+3_777+6delGACT) of WASP. To characterize the pathogenetic role of this deletion we performed a Polymerase 
Chain Reaction (PCR) analysis on cDNA obtained from white blood cells using primers annealing on exon 8 (Fw) and 
9 (Rev). Western Blot was used to evaluate protein expression. 

Results: In the mature transcript we observed the complete retention of intron 8, suggesting a splicing defect, due to 
the loss of a splice donor site at the 5’-end of intron 8. By sequencing the PCR product, we identified a premature stop 
at codon 269. No WAS protein was detectable in peripheral blood mononuclear cells (PBMC) from the patient. 

Conclusions: We identified and characterized a novel splice site mutation in a patient presenting with petechiae and 
thrombocytopenia. The young age of the patient did not allow to define the phenotype (classical WAS vs X-linked 
thrombocytopenia) associated with the mutation. 
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Background and Aims: Hereditary angioedema (HAE) is a rare inherited illness characterised by recurrent swellings 
affecting almost any part of the body. 2% of attacks occur in the throat and are life threatening. Historically, 
misdiagnosis or inappropriate treatments were common. New self-administered agents for the prevention and 
management of acute attacks have potential to improve patient quality of life. This paper reports on patient use and 
perceptions of treatment as part of a wider study exploring the lived experience of HAE. 

Methods: 65 participants recruited via a specialist charity group completed online surveys comprised of open and 
closed-ended questions. Eleven participants also volunteered to share images with the research team to be discussed 
as part of in-depth semi structured photo-prompted life-story interviews. Themes were developed from open-ended 
responses and interview transcripts using reflexive thematic analysis. 

Results: Self-administered treatments were life changing, but some delayed treatment administration due to not 
attributing symptoms to HAE, concerns about treatment cost, and ‘gaps’ in healthcare provision. Delays to emergency 
care resulted from a lack of HCP knowledge about HAE and mistrust of patients' knowledge and self-advocacy. 
Negative experiences at Emergency departments could exacerbate fears regarding treatment efficacy for future life-
threatening throat-attacks. 

Conclusions: HAE patients need psychological support to process fears and negative experiences. In addition, 
education for emergency practitioners is needed to improve provision of emergency treatment. Improvements in 
treatment provision would reduce psychological burden of delayed emergency care. Psychological barriers to 
treatment administration must also be addressed to ensure treatment is used effectively. 
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Background and Aims: Common variable immunodeficiency (CVID) patients are susceptible to respiratory diseases 
including bronchiectasis and granulomatous lymphocytic interstitial lung disease (GLILD). As data on evaluating CVID 
with and without GLILD are sparse, we aimed to compare these groups. 

Methods: 21 CVID patients were analyzed retrospectively for characteristics and outcomes and grouped into CVID 
with (ILD,n=9) and without GLILD (noILD,n=12). CT scoring (CTS) assessed 11 patterns (ground glass opacities, 
reticulations, traction bronchiectasis, honeycombing, consolidations, air-trapping, nodules, bronchial wall thickening, 
bronchiectasis, mucus plugging, effusion). Histology scoring (HS) evaluated changes of the bronchial wall and of the 
interstitium (fibrosis, inflammation, anthracosis, granuloma, tumor, infection, metaplasia, mucoid impactation, 
microhoneycombing, eosinophilia). 

Results: Baseline characteristics were similar between groups. Most CVID patients received immunoglobulins (Ig) and 
all ILD patients were treated immunosuppressive (IS). Under Ig and IS lung function remained stable in ILD. CTS were 
worse for ILD than noILD (ILD:16.5±8.7 vs. noILD:9.4±4.9, p=0.02) while HS (ILD:5.8±2.7, noILD 6.0±2.6) were similar. 
CTS deteriorated in ILD but not in noILD with pattern changes in ILD, from initial mainly GGO to fibrosis (p<0.01), while 
noILD, mainly bronchial wall thickening, remained stable. HS mainly showed fibrosis and chronic inflammation in both 
groups. After a median of 3.8 years, there were no deaths. 

Conclusions: CVID with and without GLILD has similar clinical characteristics but differs mainly in CT scoring. Future 
work has to assess clinical predictors of GLILD. 
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Background and Aims: RIPK1 (receptor-interacting serine/threonine-protein kinase 1) is a key molecule controlling 
inflammation and cell death in intestinal epithelial cells. Mutations in the RIPK1 gene result in decreased NF-B activity, 
defective T and B cell differentiation, increased inflammasome activity, and impaired response to TNFR1-mediated cell 
death. 

Methods: We present a 4-month-old boy with RIPK1 deficiency who was born through consanguineous marriage and 
had recurrent infection and chronic diarrhea. 

Results: The patient was born 27 weeks premature and weighed 1100g, was monitored in the neonatal intensive care 
unit for two months. He had sepsis due to K.pneumonia when he was 16 days old. RSV pneumonia, CMV viremia, 
severe diaper dermatitis, and moniliasis developed during his follow-up. He was referred to our department after 
learning that his cousin had similar complaints and died at the age of three while being investigated for primary 
immunodeficiency. Immunological tests revealed CD3+CD4+ T cell lymphopenia and increased TCR ɣ/δ. NGS 
analysis discovered a homozygous deletion in the RIPK1 gene. There was no HLA-matched donor in the family. During 
the follow-up period, hypoalbuminemia, ascites, gastrointestinal bleeding, and sepsis developed. The patient 
underwent surgery for intestinal perforation. Pathological examination revealed multifocal ulceration, regeneration, and 
serositis. Six days after surgery, the patient died of septic shock. 

Conclusions: In patients with severe infections and early-onset inflammatory bowel disease, RIPK1 deficiency should 
be considered. There is no consensus on the curative treatment of the disease. HSCT improves immunological 
findings in RIPK1 deficiency, however, it has no effect on the intrinsic defect in the intestinal epithelium. 
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Background and Aims: C3 has a crucial role in Complement System (CS) activation, clearing of pathogens, cellular 
debri, immunocomplexes and in modulating adaptive response through B-cell coestimulation. CS protein deficiencies 
increase susceptibility to infections abnormal inflammation and autoimmunity. 
Our aim is to describe clinical and immunological findings in a family with C3 deficiency 

Methods: Retrospective chart review. Investigation of CH50, AH50, C1q, C2, C3, C4,Properdin, FI, FH, FB, sC5b9, 
C3nef, C3 activation products (CAPs),anti-FH, anti-C1q, Immunoglobulins, antibody response to protein and 
polysaccharide antigens, lymphocyte subsets and molecular testing of complement proteins. 

Results: P1 is a 12 yo female born to non-consanguineous healthy parents and P2 her 10 yo sister. Both sisters 
showed persistent undetectable C3 levels, CH50 and AH50, without C3NEF activity, CAPs and decreased unswitched 
memory B cells. P1 suffered multiple hospitalizations from 6 mo because of Pneumonia, sinusitis, osteomyelitis and 
HUS at 5 yo. She developed 4 episodes of acute otitis media (AOM) per year. She showed a-C1q, a-FH, abnormal 
response to polysaccharide antigens. P2 had 8 hospitalizations (2 mo up 4 yo) due to respiratory tract infections, 
pneumonia and AOM, low IgG levels and increased transitional B cells. Molecular testing revealed two variants in C3: 
c.305dup and c.1269+5G>A in both. They received vaccine immunization and antibiotic prophylaxis. Due to persistents 
infections they started IVIG with good clinical response 

Conclusions: We report two cases of total C3 deficiency presenting with severe recurrent infections, altered B cell 
compartment and autoantibodies. Prompt recognition of complement deficiencies allows early treatment instauration 
and prevents more severe infections. 

Disclosure: No. 

Keywords: Complement, severe infections, B cells, autoantibodies



PD467 

CLINICAL, IMMUNOLOGICAL AND MOLECULAR FEATURES of 132 CHRONIC GRANULOMATOUS DISEASE 
PATIENTS 

POSTER DISPLAY 09: OTHER 

Najla Mekki1,2, Sondes Beji3, Afef Rais1, Amel Ben Chehida4, Monia Ben-Khaled5, Hager Barakizou6, Fatma 
Khalsi7, Monatassar Ben-Dhia8, Meriem Ben Ali2, Elhem Ben Fradj9, Samia Rekaya9, Beya Largueche3, Amal 
Elleuch10, Fethi Mellouli9, Slah-Eddine Chouchene11, Imen Chabchoub10, Asma Bouaziz12, Monia Ouedrni9, Imen Ben-
Mustapha2, Mohamed-Ridha Barbouche2 
1Institut Pasteur de Tunis, Laboratory of Transmission, Control And Immunobiology of Infections (lr11ipt02), Tunis, 
Tunisia, 2Institut Pasteur de Tunis, Immunology, Tunis-belvédère, Tunisia, 3Institut Pasteur de Tunis, Immunology, 
Tunis, Tunisia, 4La Rabta Hospital, Department of Pediatrics, Tunis, Tunisia, 5Bone Marrow Transplantation Center 
Tunis, Pediatric Immuno-hematology Unit, Tunis, Tunisia, 6Military Hospital of Tunis, Department of Pediatrics, Tunis, 
Tunisia, 7Bechir Hamza Children's Hospital of Tunis, Pediatrics B, Tunis, Tunisia, 8Hospital of Nabeul, Pediatrics, 
Nabeul, Tunisia, 9Bone MarrowTransplant Center, Tunis, Department of Pediatrics: Immunology, Hematology And 
Stem Cell Transplantation, Tunis, Tunisia, 10Hédi Chaker Hospital of SFAX, Pediatrics, SFAX, Tunisia, 11Fattouma 
Bourguiba Hospital of Monastir, Pediatrics, Monastir, Tunisia, 12Ben Arous Hospital of Tunis, Pediatrics, Tunis, Tunisia 

Background and Aims: Chronic granulomatous disease (CGD) is an inborn error of immunity due to genetic defects 
in the NADPHoxidase complex of phagocytes. Patients suffer from recurrent and severe life-threatening bacterial and 
fungal infections as well as inflammatory and autoimmune symptoms. 

Methods: Herein, we describe clinical and immunogenetic features of 132 patients diagnosed at Pasteur Institute of 
Tunis. 

Results: They are belonging to 120 families among which 62 were consanguineous. Mean onset age was 1.5years. 
Infections are the most frequent symptom, mainly represented by abscesses, mycobacterial and aspergillosis 
infections. Twelve patients developed granulomas. Behcet’s disease (1patient), systemic lupus erythematosus 
(1patient), autoimmune hepatitis (1patient) and coeliac disease (2patients) were also observed. NBT-test was negative 
in 121 cases and reduced in the remaining one. DHR-test, performed in 31 patients, showed a defect of oxidation in all 
cases. Genetic analysis (20patients) found one CYBB mutation (c.1359G>A), one NCF1 deletion (c.75_76delGT), two 
CYBA mutations (c.70G>A and 295-301delGTGCCCG) and two NCF2 mutations. These latters include a substitution 
(c.78A>T) found in one patient and a founder mutation (c.257+2T>C) occurring in 11 cases. 

Conclusions: In the present study, we reported a large series of Tunisian and Maghrebian CGD patients. The high 
frequency of mycobacterial infections could be in part due to the universal BCG vaccination at birth and/or the high 
prevalence of tuberculosis in Tunisia. Moreover, autosomal-recessive inheritance is by far the most frequent one. This 
highlights the specific nature of highly consanguineous populations. Moreover, the identification of founder mutation 
will facilitate the implementation of preventive approaches through genetic counseling in affected families. 

Disclosure: No. 

Keyword: Chronic granulomatous disease, NADPH oxidase, Consanguinity, founder mutation



PD468 

CLINICAL, LABORATORY FEATURES, TREATMENT AND OUTCOME IN CHRONIC GRANULOMATOUS 
DISEASE (CGD) 

POSTER DISPLAY 09: OTHER 

Sule Haskologlu1, Dilara Besli Celik2, Avniye Baskin1, Candan Islamoglu1, Sevgi Bal1, Deniz Bayrakoğlu1, Dogan 
Kaymaz1, Nazli Deveci Demirbas1, Hasret Erkmen1, Caner Aytekin3, Baran Erman4, Serdar Ceylaner5, Figen 
Dogu1, Aydan Ikinciogullari1 
1Ankara University School of Medicine, Department of Pediatrics, Division of Immunology And Allergy, Ankara, 
Turkey, 2Ankara University School of Medicine, Department of Pediatrics, Ankara, Turkey, 3Dr. Sami Ulus Maternity 
and Children's Health and Diseases Training and Research Hospital, Pediatric Immunology, Ankara, 
Turkey, 4Hacettepe University, Can Sucak Research Lab For Translational Immunology, Center For Genomics And 
Rare Diseases, Ankara, Turkey, 5Intergen Genetics and Rare Diseases Diagnosis Research & Application Center, 
Department of Genetics, ANKARA, Turkey 

Background and Aims: Chronic granulomatous disease (CGD) is an inborn error of immunity (IEI) characterized by 
recurrent and life-threatening infections as well as excessive and troublesome inflammatory responses occasionally. In 
the mean time Dihydrodamine-123 oxidation (DHR-123) assay via flow cytometry is the most rapid diagnostic tool 
whereas HSCT is the only curative treatment approach for CGD. Here, we present the clinical, laboratory features, 
treatment and outcome who were diagnosed and/or treated during the last 10 years at our department 

Methods: The data related to 16 patients that was obtained from hospital/department based records were analyzed 
retrospectively. 

Results: Among 16 patients, there were 4 girls (25%) and 12 (75%) boys. The median age at onset of symptoms was 
11 months (6 days-72 months). Parental consanguinity detected in 50% with a positive family history of 37.5%. Major 
presenting symptoms related to lower respiratory tract infections (87%) and septicemia (50%); mycobacterium (56%), 
aspergillus (50%), gram negative bacteria (50%) were identified as the most common agents. Lymphoproliferation and 
colitis described in 68% and 44% among all cases retrospectively. Genetic defect detected in nine (five in CYBA, three 
in CYBB, one in NCF2). All patients received antimicrobial prophylaxis and interferon gamma treatment. Hematopoietic 
stem cell transplantation (HSCT) performed via various donor cells in 8 (50%) patients. All 8 transplanted among 14 
alive CGD cases were cured, but two died of severe septicemia before HSCT. 

Conclusions: It is possible to achieve favorable outcome and cure by early and correct diagnosis and successful 
HSCT in CGD. 
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Background and Aims: Immunodeficiency-Centromeric instability-Facial anomalies syndrome 4 (ICF4) is a rare 
syndrome characterised by recurrent infections in the context of hypo/agammaglobulinemia. We present a case of 
ICF4 syndrome in a neonate with severe intrauterine growth restriction (IUGR) and critical congenital heart defect, not 
previously described in this condition. 

Methods: A female infant was born to consanguineous parents by emergency caesarean section at 30+2 weeks 
gestation with birth weight of 630 grams. Antenatal scans demonstrated severe IUGR with abnormal uterine dopplers, 
aortic coarctation and ventricular septal defect. The couple had a previous stillbirth with IUGR at 28 weeks’ gestation 
and another daughter who was born at term with a normal birthweight. The couple had lost a daughter at 9 months of 
age following a severe Pneumocystis jirovecii pneumonitis, who was subsequently diagnosed with ICF4 syndrome. 

Results: The patient was confirmed to be homozygous for the pathogenic HELLS frameshift variant, 
NM_018063.5:c.462_466del p.(Asn154Lysfs*4), the same mutation previously identified in her sister, confirming ICF4 
syndrome. Initial immunophenotyping was largely unremarkable, though she has been commenced on antimicrobial 
and antifungal prophylaxis in view of her sister’s history of fatal opportunistic infection. A full clinical exome with a gene 
agnostic approach failed to identify a genetic cause for the congenital heart disease. 

Conclusions: ICF4 syndrome may present in the neonatal period with IUGR and may lead to fatal opportunistic 
infections in infancy such as Pneumocystis jirovecii pneumonia. It is not clear whether the congenital heart disease is a 
previously unreported associated finding or has a separate aetiology. 
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Background and Aims: Bone marrow failure caused by ERCC6L2 mutations is considered to be a genome instability 
syndrome. New data show that the patients with ERCC6L2 mutations are defective in the repair of transcription-
associated DNA damage. ERCC6L2 gene mutations have been associated with bone marrow failure that includes 
developmental delay and microcephaly. 

Methods: We report a case of bone marrow failure without other syndromic features. 

Results: A 11-yr-old boy was admitted for bruising and several episodes of epistaxis during last months. He had 
pneumonia two months before hospitalization. Thrombocytopenia (50x109/liter) associated with moderate neutropenia 
(0.6x109/ liter). Bone marrow smears and biopsies showed reduced cellularity (<10%-20%) with myelodysplastic 
features of refractory cytopenia of childhood.. The erythrocytic lineage was mostly preserved. No cytogenetic 
abnormalities were found. Genetic panel sequencing revealed a homozygous nonsense mutation in Hebo, a new DNA 
repair factor encoded by the ERCC6L2 gene: c.1687C>T (p.Arg563*) and c.3603_3607dup(p.Pro1203Hisfs*10). The 
patient also has heterozygous mutation c.169-5C>G (Intronic) in gene PRL26. 
The boy was from a healthy non-consanguineous couple. He has had persistent mild thrombocytopenia since 7th year 
of age. He has short stature but does not have any learning difficulties and developmental delay. Microcephaly was 
absent. He is transfusion-independent. He receives regular follow-ups due to his disease, but at the moment, 
allogeneic hematopoietic stem cell transplantation is not planned. 

Conclusions: We report the atypical variant of HEBO deficiency in a patient with isolated bone marrow failure without 
developmental delay and microcephaly caused by homozygous mutation in ERCC6L2. Pediatric myelodysplastic 
syndrome may be associated with primary immunodeficiency 
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Background and Aims: Locid is a common variable immunodeficiency (CVID) subphenotype. It is characterized by 
repeated opportunistic infections and a profound cellular immune deficiency (TCD4 lymphocyte count < 200/mm3). The 
prognosis is poor compared to DICV. 

Methods: Here we present clinical cases of patients with a clinical phenotype of LOCID (late onset combined 
immunodeficiency) reffered to our clinical unit. 

Results: The first two cases are two unrelated girls who suffered from respiratory tract infections, récurrent ear-nose-
throat infections and bacterial skin infections with extremely low immune parameters. The third case is a 14 YO inbred 
girl with abnormal Warts on her trunk and limbs. Skin biopsy revealed an HPV infection. The fourth case was a boy 
from consanguineous mariage suffering from repeated respiratory and skin infections. His skin biopsy showed a 
verruciform dysplasia. Unfortunately, we lost one patient who died at age of 15, following severe respiratory distress. 

Conclusions: LOCID differs from classical CVID by its clinical and immunological characteristics. Identification of this 
phenotype should lead to a more appropriate diagnostic and therapeutic approach and should provide information for 
genetic diagnosis. 
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Background and Aims: Ataxia-telangiectasia (A-T) is a neurodegenerative disease with cancer predisposition. 
Hepatic involvement in A-T is limited to metabolic associated fatty liver disease (MAFLD). Focal nodular hyperplasia 
(FNH) is a benign hepatic mass caused by arterial malformations and changes in perfusion. To our knowledge, there 
are no reports of FNH in pediatric patients with A-T. 

Methods: We report the case of histologically confirmed FNH in an adolescent with A-T. 

Results: A female patient was diagnosed with A-T at two years-old in the context of cerebellar ataxia, abnormal eye 
movements and elevated alpha-fetoprotein, confirmed by a homozygous deletion mutation in ATM gene. Later she 
displayed other characteristic features, namely immunodeficiency (reduction of naive CD4+ T cells, poor proliferation to 
mitogens) and ocular telangiectasias. MAFLD was also observed, so periodical abdominal ultrasounds were performed 
to monitor steatosis and exclude secondary lesions. At 14 years-old, an ultrasound showed a 1.5 cm lesion in hepatic 
segment VIII, confirmed by MRI (T1-hypointense, T2-hyperintense). Etiological investigation for tumoral and infectious 
causes was inconclusive. Repeated MRI showed the same lesion, without “washout” sign but with restricted diffusion. 
Histopathological characterization by liver biopsy confirmed aberrant arteries in the stroma of the portal canal and 
cholangiolar proliferation, suggestive of FNH. 

Conclusions: Causal correlation between FNH and A-T is unclear, however it could be explained by dysfunctional 
control of DNA damage repair and reactive oxygen species. No risk factors associated with FNH were identified (e.g., 
estrogen therapy). Although FNH is a benign neoplasm, periodical follow-up remains essential due to cancer 
predisposition in A-T. 
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Background and Aims: Wiskott-Aldrich syndrome due to WAS gene mutation is manifested by 3 different clinical 
phenotypes:classic WAS, XLT and X-linked neutropenia. Lack of WASP protein expression leads to classical 
WAS(microthrombocytopenia, eczema, susceptibility to infections, increased risk of autoimmune disease and 
malignancy) and missense mutations lead to XLT. There are several genetic variants of the WAS gene mutation 
described in the literature, c.172 C>A not being fully defined. Aim: To evaluate the clinical manifestations of a child with 
the pathogenic variant of the WAS gene mutation (c.172C>A). 

Methods: We analyzed the medical record of a 5-year-old boy diagnosed with WAS by sequence analysis(Invitae 
Primary Immunodeficiency Panel) 

Results: The child born in a nonconsanguineous family was admitted with hemocolitis at the age of 2weeks. From the 
age of 1 month, he has had frequent respiratory infections and eczema on the face. Following a blood test, 
thrombocytopenia with a normal MPV(7,6fL) is detected, which is maintained in the following tests. Serum 
immunoglobulins were within normal limits except for IgE(103-500UI⁄Ml). An absolute increased number of 
CD16+CD56+ were identified in lymphocyte immunophenotyping test(0.88; normal values 0,2–0,6x103⁄L). Despite the 
normal volume of platelets, the sequencing causes the mutation c.172C>A(p.Pro58Thr) in the WAS gene, revised in 
November 2019 as a pathogen. After the age of 3, eczema subsided, the infectious episodes became rarer with the 
persistence of bruising and petechiae and bleeding from minor accidents. 

Conclusions: WAS is a disorder with a broad spectrum of disease severity. Mild forms are less described in relation to 
the variant of the genetic mutation, but they require a comprehensive evaluation and monitoring. 
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Background and Aims: Cytopenia including refractory to treatment thrombocytopenia may be the initial symptom in 
patients with inborn errors of immunity (IEI), which present either with minimal signs of bleeding or with severe 
episodes of bleeding. Various pathogenic mechanisms of thrombocytopenia are described in these diseases. 

Methods: Medical history and laboratory results, including immunological work-up, of 13 patients presented with 
thrombocytopenia and diagnosed with an inborn error of immunity were reviewed. 

Results: The patients’ age ranged from 26 days to 22 years at diagnosis. Platelet count ranged from 5.000-95.000. 
Immunoglobulins levels were below <2 percentile for age in 8/13 patients. Peripheral immunophenotyping revealed B 
lymphocytes <2% in 1/13 patients, low CD3+CD8+ T-cells in 4 patients and low memory-switched B cells in 8/13 
patients. Btk and Wasp expression were undetectable leading to XLA and WAS diagnosis in one patient and four 
patients respectively. Seven patients were eventually diagnosed with CVID and one with undefined 
hypogammaglobulinemia. WAS patients were treated with HSCT while the other patients commenced on g- globulin 
replacement therapy. 

Conclusions: Many patients with IEI experience thrombocytopenia among variable symptoms. Multidisciplinary 
approach can lead to early diagnosis resulting in targeted therapy with positive impact in prognosis and patients’ 
quality of life. 
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Background and Aims: The Covid-19 pandemic resulted in a global shortage of immunoglobulin. In the UK the supply 
of Intravenous immunoglobulin (IVIg) was impacted more than that of subcutaneous immunoglobulin (scIg). Patients 
who had previously been treated with IVIg needed to be converted to scIg in order to maintain their treatment with 
replacement immunoglobulin. To follow up patients started on scIg between July 2021 and February 2022 and to 
assess patient satisfaction with the training and continuing self-administration of scIg. 

Methods: All patients who were set up to receive sc replacement immunoglobulin between July 2021 and February 
2022 were identified. This involved patient referrals from other hospitals across the Southwest of England to Peninsula 
Immunology Service. This included 24 patients stable on replacement IVIG and 8 never previously treated with IG 
replacement. Patients were trained to use either rapid push or pumped infusions with 2-3 training sessions. A survey 
was sent to all 32 patients via post. 

Results: All of the patients were trained by an Immunology Nurse and all 15 were satisfied with their training 
programme reporting that they were given support during their transition to home therapy. 

Conclusions: The results showed that despite the transition to scIg replacement being triggered by supply issues 
rather than patient choice, all patients were happy with the training and felt supported in the transition to the new 
delivery mode. 
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Background and Aims: DOCK8-deficiency (DOC8-Def) is an inborn immunity error (IEI) characterized by allergy, 
autoimmunity, neoplasms, and recurrent infections. Lymphomatoid granulomatosis (LYG) is an EBV-associated 
lymphoproliferative disorder. Immunity defects impair EBV response, resulting in LYG rather than viral clearance. 

Methods: We present a 16-year-old female patient with DOCK8-Def due to homozygous deletion of exons 4-26. 

Results: She presented with increased oxygen requirements, pleuritic chest pain, and fever. On pulmonary 
examination, she showed expiratory wheezing and crackles. Imaging studies revealed a 333-cc image with irregular 
walls and internal lobulation in the right lung. A lung biopsy was performed, exhibiting an EBER-positive neoplastic 
lymphoid proliferation of atypical, large cells, with abundant, vacuolated cytoplasm, hyperchromatic nuclei, compatible 
with stage 3 LYG. Curative treatment was impossible; thus, we treated her with rituximab 375 mg/m2sc/week as 
palliative care. Unfortunately, after two doses, she died. 

Conclusions: DOCK8 protein is necessary for the survival, migration, and formation of the immunological synapse by 
the lymphocyte. LYG results from impaired immune surveillance. In DOCK8-Def patients, both conditions converge, 
explaining the increased risk of viral-associated neoplasms. Patients with DOCK8-Def rarely experience severe EBV 
infection, though an increased virus burden may contribute to EBV+ lymphomas and lymphoproliferative disease. 
Regardless of staging, LYG treatment includes immunomodulation to control EBV-enhance the response against EBV. 
These findings suggest that lymphoproliferative diseases require immunological surveillance defects for their 
development. We consider that in every patient with an IEI affecting the lymphocyte's migration and survival, we must 
be alert for infectious complications and malignancy, regardless of age. 
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Background and Aims: Combined immune deficiencies (CIDs) include are a group of inherited monogenic disorders 
characterized by cellular and humoral defects of the immune system. By conducting this study, we tend to evaluate 
CID patients in terms of demographic and clinical characteristics, prevalence, and impact of hypoalbuminemia on the 
outcome. 

Methods: In this retrospective cross-sectional study, medical records of all CID patients admitted in three referral 
hospitals in Tehran from 2010 to 2021 were searched; if the serum level of albumin was available, they were included 
in the study. A comprehensive data sheet was designed to gather information. Data analysis was performed using 
SPSS statistical software version 26 (v. 26.0, Chicago, IL). The significance level was set at P-value<0.05. 

Results: 46 out of 82 (56.09%) patients were identified to have hypoalbuminemia, of which 27 (58.75%) were male 
and 19 (41.3%) female. 34(73.9%) patients of CID with hypoalbuminemia had parental consanguinity. Failure to thrive, 
malabsorption, gastrointestinal ulcer, rheumatologic disorder, and hematologic disorder had a statistically significant 
correlation with hypoalbuminemia (P=0.05). The most common first clinical manifestations in CID patients were 
respiratory manifestation (29.33%) and diarrhea (9.1%). The median (IQR) age of death was 21.0 (12.2-84.0) months. 
The mortality rate was higher in CID patients with hypoalbuminemia (37%) compared to patients without 
hypoalbuminemia (29.3%). CID patients without hypoalbuminemia had a longer survival time than the group with 
hypoalbuminemia. 

Conclusions: Hypoalbuminemia is an important and often neglected complication among CID patients. Detection of 
hypoalbuminemia can contribute to reducing morbidity and mortality in CID patients. 
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Background and Aims: Chronic granulomatous disease (CGD) is an inborn error of immunity characterized by 
phagocyte dysfunction with an impaired ability to produce oxygen intermediate species (1). Describe the first reported 
cases of CGD in the Mayan ethnic group. 

Methods: Dihydrorhodamine assay, detected p67phox production, amplified and sequenced NCF2 gene 

Results: Patient I, manifested at 10 months with gastroenteritis due to Salmonella spp.; furthermore presented BCGitis 
with right axillary adenopathy, and pneumonia due to Serratia marcescens. Patient II, had a family history of a 
deceased brother and presented at 10 months with BCGosis, which manifested as delay in healing at the site of 
application of the BCG vaccine and multiple adenomegalies. GeneXpert assay showed M. tuberculosis complex. In 
both patients, the test for detecting hydrogen peroxide in neutrophils resulted null, the protein affected was p67phox, 
compound heterozygous mutations nonsense were found in the NCF2 gene, for the patient I exon 4 c.304C>T and 
exon 11 c.979G>T, for patient II in exon 11 c.979G>T and exon 15 c.1369A>T. 

Conclusions: CGD increases susceptibility to bacterial infections, including mycobacterial. The BCG vaccine is 
mandatory at birth causing clinical manifestations. In autosomal recessive forms of CGD in the Mexican population, 
mutations in NCF2 gene are more frequent versus NCF1 gene, as evidenced in the cases described. Both Mayan 
patients share the same pathogenic variant in exon 11, being from communities without miscegenation and with little 
access to health services. 1. Blancas-Galicia L, et al. Genetic,Immunological, and Clinical Features of the First 
Mexican Cohort of Patients with Chronic Granulomatous Disease. J Clin Immunol. 
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Background and Aims: Activated PI3-kinase syndrome 1 (APDS1) is a primary immunodeficiency caused by gain-of-
function mutations in PIK3CD gene. Clinical presentation and severity are widely variable, thus making diagnosis 
challenging. 

Methods: We describe the case of an 8-year-old patient diagnosed with APDS1, mimicking IgG2 subclass deficiency. 

Results: The patient came to our attention at the age of 7 for IgG2 deficiency and recurrent respiratory tract infections 
(RTI). He had recurrent upper and lower RTI since the first year of life, and monthly episodes of perforated acute otitis 
media since the age of 3. At 6 years old thorax CT scan showed bronchiectasis. Cystic fibrosis and ciliary dyskinesia 
were excluded. First line immunological work-up showed reduced levels of IgG2, with normal total IgG and increased 
IgM. Leucocytes count and specific response to vaccinations, including anti-pneumococcal vaccine, were normal. 
Lymphocyte subpopulation were normal, except for a reduced CD4/CD8 ratio (0.67). Extensive B and T cells 
phenotype was performed showing reduced switched memory B cells (2.4%) and increased transitional B cells 
(61.4%), while naïve helper T cells were low but within the normal range. Abdominal ultrasound showed mild 
hepatosplenomegaly with few abdominal lymphadenopathies. NGS gene panel identified a heterozygous mutation in 
PI3KCD gene (c.G3061A;p.E1021K), previously described as causative for APDS1. Subcutaneously immunoglobulin 
replacement therapy was started with a decrease of RTI frequency and global clinical improvement. 

Conclusions: Our case suggested the pivotal importance of extending immunological investigations when clinical 
phenotype is not fully explained by initial laboratory assessment. Flow cytometry is useful to address genetic diagnosis. 
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Background and Aims: Sideroblastic Anemia, Immunodeficiency, Fevers, Development Delay (SIFD) Syndrome and 
Microcytic Anemia and Retinitis Pigmentosa (RPEM) are the two most common phenotypes of tRNA 
Nucleotidyltransferase (TRNT1) deficiency. However, this condition determines pleiotropic phenotypes with variable 
clinical severity depending on the enzyme deficiency degree. Most common clinical signs include congenital 
sideroblastic anemia, hypogammaglobulinemia, periodic fevers, delayed neuropsychomotor development, epilepsy, 
retinitis pigmentosa; less frequent signs are hearing loss, skin manifestations, nephrocalcinosis and hypertrophic 
cardiomyopathy. The aim of this case report is to emphasize the importance of early diagnosis of complex diseases to 
promptly recognize and prevent further complications. 

Methods: A 3-month-old child was thoroughly tested for a microcytic anemia, but pathogenic mutations were not 
detected. When he was 9 months old, he was hospitalized for severe encephalitis. During hospitalization, lymphocyte 
typing and serum immunoglobulin dosage were done; other genetic tests were performed later. 

Results: Blood tests showed reduction in CD19+ lymphocytes (<2%) and agammaglobulinemia. The Bruton tyrosine-
kinase (BTK) gene was studied, without any evidence of gene variants. Subsequently, a more extensive genetic study 
using Next Generation Sequencing (NGS) highlighted two mutations in compound heterozygosity in the TRNT1 gene, 
which can cause both microcytic anemia and agammaglobulinemia. 

Conclusions: The child is being treated with subcutaneous immunoglobulin infusions. His follow-up includes eye 
examination, auditory evoked potentials, audiometry, echocardiography, abdominal ultrasound scan, 
electroencephalogram, which are currently negative. After the diagnosis, it is mandatory to detect the presence of any 
clinical manifestations and to intervene promptly, thus reducing the impact on quality of life. 
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Background and Aims: Loss of function (LOF) mutations in ORAI1 cause severe combined immunodeficiency 
(SCID)-like disease, autoimmunity, muscular hypotonia, and ectodermal dysplasia, as well as dental enamel defects. 

Methods: Here, we report a patient with a homozygous mutation in the ORAI-1 gene presenting with severe recurrent 
pneumonias, CMV infection, hypotonicity and anhidrosis. 

Results: The patient was admitted with hypotonicity to the hospital for the first time when she was 2.5 months old. She 
was admitted to the pediatric intensive care unit at the age of three months with pneumonia. CMV PCR was positive, 
and ganciclovir treatment was given. The patient was examined for metabolic and neurological diseases, as well as 
facial dysmorphism, umbilical hernia, anhidrosis, and swallowing dysfunction. The parents are from the same village. 
After whole-exome sequencing analysis revealed homozygous mutations in the ORAI1 gene, she was referred to our 
department for HSCT. CMV PCR positivity persisted when she applied. She also had parainfluenza type 3 pneumonia, 
norovirus-related diarrhea, generalized lymphadenopathy, and moniliasis. During the immunological examinations, no 
pathology was discovered except for a low RTE (CD45RA+CD31+) level. In the family and unrelated donor screening, 
no HLA-matched donors were discovered. For the patient, who had no other curative treatment options other than 
HSCT, haploidentical HSCT from her father was performed using a RIC regimen and TCRαß and CD19 depletion. On 
the +9th day after transplantation, she died from K.pneumoniae sepsis. 

Conclusions: ORAI and other channelopathy disorders cause a multisystemic disease. Delayed diagnosis of these 
diseases leads to severe infections, organ damage, and reduces the success of HSCT. 
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Background and Aims: Early diagnosis of invasive infections is important for the early initiation of life-saving 
treatments in patients with inborn errors of immunity. Presepsin and neopterin are new biomarkers that are used in the 
diagnosis and follow-up of diseases. These parameters are elevated in infectious and non-infectious inflammatory 
conditions (such as autoimmune diseases and chronic inflammatory conditions). Early diagnosis of infections is 
important in terms of reducing complications due to recurrent infections and preventing morbidity and mortality with 
appropriate treatment. The aim of the study is to investigate the role of presepsin and neopterin, in the diagnosis of 
infections in IEI, and investigate their superiority and/or safety compared to other well-known acute phase reactants 
such as CRP and procalcitonin. 

Methods: Patients aged 0-18 years,who presented with fever,circulatory collaps and respiratory distress and were 
hospitalized with the preliminary diagnosis of bacteremia,sepsis, and septic shock were included. Plasma presepsin, 
neopterin, procalcitonin levels were analyzed by ELISA in patients(n=39) and controls(n=37). 

Results: The most common type of infection was lower respiratory tract infection. The most sensitive and specific 
biomarkers were presepsin and neopterin,respectively. There was no significant difference between the laboratory 
findings (complete blood count,CRP,presepsin procalcitonin, neopterin ) in the patient group according to the presence 
of the causative microorganism at the time of infection, localized/invasive nature of the infection, or the type of isolated 
microorganism. 

Conclusions: Presepsin and neopterin will be used more frequently as they are more specific and sensitive compared 
to CRP,PCT,and hemogram parameters. More clinical studies are needed for the reliability of new biomarkers. 
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Background and Aims: Primary Immunodeficiency Disorders (PIDDS) is a neglected issue in Uganda, where 
infectious diseases are common and the main focus of healthcare, thus the diagnosis of PIDDs is often missed. 
Limited clinician awareness about PIDDs maybe a major barrier to early detection and diagnosis. However, the extent 
of knowledge about PIDDs is under-studied in Uganda. The aim of the study was to evaluate clinical and laboratory 
diagnostic knowledge about PIDDs. 

Methods: A questionnaire of 21 questions was used to compare responses of 71 graduate doctors pursuing Masters 
of medicine in pediatrics, Internal Medicine, Obstetrics and gynecology. The questionnaire was divided into four 
sections: Warning signs in both children and adults (6 questions); general signs of PIDDs (5 questions); specific signs 
about PIDDs (4 questions); laboratory screening of suspected PIDDs (6 questions). The questions were of “true, “false, 
“don’t know” type, with two possible answers. The questionnaires were distributed on-site during class hours. Ethical 
approval was obtained from MHREC-2021-38. 

Results: The majority of the respondents were female: 43 (60.6%) versus male, 28 (39.4%). A significantly higher 
percentage of doctors knew that failure of a child to gain weight normally could be a sign of PIDD (76% versus 24%, 
p<0.0001). The majority of respondents didn’t know specific signs of XLA (77% versus 23%, p<0.0001). The majority of 
respondents didn’t know laboratory tests to screen for B, T, NK, phaogocytic cells, complement or TLR signaling 
defects (91% versus 9%, p<0.0001). 

Conclusions: There is limited knowledge on specific signs and laboratory screening tests for PIDD in Uganda. 
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Background and Aims: Wiskott Aldrich syndrome (WAS) is a rare inherited error of immunity described by bacterial 
and viral infections, eczema, thrombocytopenia, autoimmunity, and malignancy. Due to WAS gene mutations spectrum 
of disease severity is ranging from a severe to a milder phenotype. Aim: We proposed to evaluate the spectrum of 
disease manifestations in pediatric patients with WAS. 

Methods: A retrospective study of the data obtained from medical records of 4 children with WAS. WAS diagnosis was 
established using Sanger sequencing. 

Results: Infections were recorded in all patients of which respiratory were the most frequent. Recurrent upper 
respiratory infections and bronchitis were recorded in all patients (n=4), and pneumonia was recorded in 3 (75%) 
patients. Two of the patients suffered intestinal infections with bloody diarrhea that was a key moment in the diagnosis 
establishment. Another highly prevalent manifestation was eczematous dermatitis (n=3, 75%) and petechiae (n=4). 
One (25%) patient suffered autoimmune clinical manifestations like arthritis. Unfortunately one of the patients 
developed hematological malignancy (non-Hodgkin lymphomas, 25%). 

Conclusions: The clinical manifestations of WAS encompass a large spectrum of infectious, non-infectious diseases, 
and malignancy. These should be diagnosed, monitored, and treated early as possible. 
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Background and Aims: Dedicator of Cytokinesis 8 (DOCK8) deficiency, caused by loss of function mutations in 
DOCK8 gene, is characterised by eczema, recurrent cutaneous warts, molluscum, repeated ear discharge and 
increased susceptibility to malignancy and autoimmunity. There is paucity of reports on DOCK8 deficiency from India. 

Methods: We reviewed records of patients diagnosed to have primary immunodeficiency in our unit. of these, 6 
patients from 5 families were diagnosed to have DOCK8 deficiency. Clinical, immunological and molecular 
characteristics of these patients were studied in detail. 

Results: Median age at diagnosis was 7.5 years (range: 2-13 years) with male: female ratio of 5:1. Predominant 
manifestations at presentation were recurrent eczema, cutaneous warts, skin pustules, ear discharge and pneumonia. 
Two patients presented with cutaneous warts and eczema only. One developed non-Hodgkin lymphoma at the age of 
5. One patient succumbed to an intra-cranial mass lesion. Laboratory investigations showed lymphopenia with reduced 
T and B cells in 3/6 patients and eosinophilia in 5/6 patients. IgE was elevated in all (range 664 - 13,100 IU/ml). Th17 
cells and pSTAT-3 expression were normal in all except one who had reduced Th17 cells. In 5 patients, a pathogenic 
variant in DOCK-8 gene was identified. Deletion mutations were seen in 2, missense mutation in 1 and 2 patients had 
non-sense mutations. 

Conclusions: We report the first series on DOCK-8 deficiency from India. DOCK-8 deficiency should be suspected in 
patients with hyper-IgE phenotype with viral infections. 
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Background and Aims: Schimke’s Immuno-osseous Dysplasia (SIOD) is an autosomal recessive multi-system 
disorder caused by homozygous mutations in the SWI/SNF-related matrix-associated actin-dependent regulator of 
chromatin subfamily A-like protein 1 (SMARCAL1) gene leading to spondyloepiphyseal dysplasia and short stature, 
progressive nephropathy, T-cell deficiency, and an increased risk of vascular abnormalities and haemorrhagic stroke. 
There is little research to inform management decisions, particularly those around haematopoietic stem cell (HSCT) 
and renal transplant. We propose a collaborative international survey assessing outcomes in SIOD and relating them 
to the timing of haematopoietic stem cell transplant and renal transplantation. 

Methods: Questionnaires will be targeted at clinicians leading the care for children and adults with SIOD, who will be 
contacted via international renal, bone marrow transplant and immunodeficiency networks and associations. The 
questionnaire will explore 7 key areas: diagnosis of SIOD, clinical course (infection, neuro-vascular complications, 
renal disease, immunedysregulation/autoimmunity, malignancy, lymphoproliferation, other end-organ damage), 
therapeutic and prophylactic options (immunoglobulin replacement, antibiotic/antifungal/antiviral prophylaxis, 
antiplatelet/anticoagulant therapy, G-CSF, orthopaedic intervention, immunomodulation, renal replacement therapy 
and renoprotection, dialysis) transplantation (HSCT and renal), immunophenotyping, and death. 

Results: Statistical analysis will focus on analysing all areas examined in the questionnaire at 8 important time points 
in the course of SIOD: symptom onset, genetic diagnosis, pre/post-HSCT, pre/post-renal transplant, time of 
questionnaire, and death (if applicable). 

Conclusions: The results of this proposed international collaboration aims to inform discussions around therapeutic 
options and prognosis of SIOD patients in the coming years, and provide a clearer picture of the recommended timing 
of HSCT and renal transplantation. 
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Background and Aims: Women and men differ in several physiological aspects, including the immune response. 
These differences may be related to sex steroid hormones, genetics, and environmental factors. Epidemiological 
evidence shows that while older men are more susceptible to complicated infectious diseases and death from cancer, 
older women tend to generate a more vigorous immune response that favors a higher incidence of autoimmunity. Aim: 
Identify changes in the distribution of different leukocytes' subsets 

Methods: We set out peripheral blood samples from women and men healthy donors (n: 10 each). We have done an 
ex vivo characterization of monocytes' subsets, NK cells, and T cells by multi-parametric Flow cytometry. The protocol 
was approved by the ethics committee of the Faculty of Medicine. 

Results: Men have a significantly higher percentage of intermediate monocytes than women, an increase in the 
CD56dim subpopulation, both young and older, and a significant decrease in the CD56bright subset, mainly in young 
men. While women had a significantly higher percentage of naïve T cells of CD4+ and CD8+ T cells, men had a 
significant increase in central memory CD4 + T cells and effector CD8 + T cells. 

Conclusions: Our findings indicate that sex plays a crucial role in differential aging of the immune system. More 
studies are needed to identify correlation factors between aging, sex, and chronic diseases. 
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Background and Aims: Chronic granulomatous disease (CGD) is an inborn error of immunity with impaired 
production of reactive oxygen species in phagocytes. Hyperinflammation in these patients poses a risk for gingivitis, 
chronic periodontitis, and subsequent tooth loss. (1–8) Aim: Describe cases with CGD with accelerated and early tooth 
loss. 

Methods: Collected cases and telephone interview 

Results: Case 1: 42-year-old female, carrier of X-linked defect, preferential X-chromosome inactivation. Poor dental 
hygiene. At 20 years old, loss of 4 teeth (35, 36, 45, 46), and later 4 teeth without carious lesions (14,15, 24, 25). At 30 
years of age, chronic periodontitis was diagnosed, with grade 2 tooth mobility in teeth 22 and 32. Case 2: A 30-year-old 
female with an autosomal recessive defect in p47phox. Good dental hygiene. At 29 years old, she presented gingivitis 
and chronic periodontitis with loss of teeth 17, 27, 45, 46, 47 in 1 year. Currently with dental mobility grade 3, of teeth 
11, 12, 13, 21, 22, 23, 31, 32, 33, 41, 42, 43 Case 3: 57-year-old male with X-linked defect, good dental hygiene, with 
chronic periodontitis since 28 years old with almost total progressive tooth loss, with an impact on quality of life. 

Conclusions: Hyperinflammation in EGC leads to gingivitis and chronic periodontitis, causing accelerated tooth loss, 
more than in carious lesions. This loss occurs 2 to 3 decades earlier than the general population. References: 1. 
Cohen MS, cols. Phagocytic Cells in Periodontal Defense: Periodontal Status of Patients with Chronic Granulomatous 
Disease of Childhood. J Periodontol. 1985;56(10):611-7. 
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Background and Aims: Common variable immunodeficiency (CVID) is the most common symptomatic primary 
immunodeficiency (PID). In this study we aim to report autoimmune manifestations of patients with CVID from India. 

Methods: A predesigned Microsoft Excel sheet was circulated via email to all centres across the country. Diagnosis of 
CVID was based on the European Society for Immunodeficiency (ESID) 2014 classification criteria. 

Results: This study included 126 patients diagnosed with CVID. Median age at onset of symptoms and diagnosis was 
7 and 15 years respectively. Autoimmune manifestations were seen in 43 patients (34.12%). Autoimmune hemolytic 
anemia and autimmune hepatitis were the most common manifestions(5.55% each) followed by autoimmune 
thrombocytopenia, inflammatory arthritisand systemic lupus erythematosus (3.96% each), autoimmune 
thyroiditis(3.17%), celiac disease and alopecia areata(2.6% patients each) and autoimmune neutropenia, pure red cell 
aplasia,chronic inflammatory demyelinating polyneuropathy (1.58% each). Vasculitis, psoriasis, antiphospholipid 
antibody positivity, inflmmatory Bowel Disease (IBD) were seen in one patient each We compared the clinical and 
immunological profile of CVID patients with autoimmunity (CVID+AI) or without autoimmunity (CVID-AI). CVID+AI 
group had a significantly higher recurrent infections (76.74% vs 69.87%, p value 0.02)and fungal infections (9.30% vs 
7.22, p value 0.02)compared to CVID-AI group. CVID+AI group had significantly low IgG (300.29±248.52 vs 
338.29±367.54, p value 0.021) and highIgM levels (76.25±119.98 vs 52.25±78.14, p value 0.010)compared to CVID-AI 
group. 50% of CVID+ AI group had monogenic defect compared to 66% of CVID-AI group. 

Conclusions: This is the first large multicentre cohort of patients with CVID from India. Autoimmune manifestations 
are seen in 1/3rd of all patients with CVID 
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Background and Aims: Hypomorphic RAG1 mutations have been found in patients presenting with delayed-onset 
combined immunodeficiency with granulomas and/or autoimmunity (CID-G/AI) and atypical SCID. 

Methods: To investigate the role of these mutations in intestinal disease, we studied the interplay of gut immunity and 
microbiota in a hypomorphic Rag1 mouse model carrying a mutation described in patients with atypical SCID 
(R972W, Rag1w/w mice). 

Results: Analysis of gut tissue in Rag1w/w mice revealed severe spontaneous colitis with lymphocytic infiltrates, which 
become histologically evident after 3 weeks of age. To assess the relative contribution of genetic and environmental 
factors on the pathogenesis of gut inflammation, we combined flow cytometry, single-cell RNA-seq and microbiome 
studies. Phenotypical and gene expression analysis of T cells infiltrating the colon lamina propria showed skewing 
towards a Th1/Th17 phenotype in Rag1w/w mice. Analysis of the fecal microbiota composition revealed a severe 
restriction of microbial diversity in mutant mice. 

Conclusions: To evaluate the role of the microbiota in inducing gut inflammation, we administered broad-spectrum 
antibiotics to Rag1w/w mice. Although the lymphocytic infiltrate was quantitatively normalized, the colonic lamina propria 
T cells maintained the skewing towards the Th1/Th17 phenotype, indicating a preponderant effect of the genotype on 
colitis induction. Hematopoietic stem cell transplantation resulted in an almost complete donor chimerism with donor-
derived T cells in the colon lamina propria showing a wild-type phenotype, without Th1/Th17 skewing. Similarly, 
histology and RNAscope on colonic tissue from RAG patients with CID-G/AI and enteropathy confirmed the 
lymphocytic infiltrate with Th1/Th17 skewing, and fecal microbiota analysis showed reduced microbial diversity. 
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Background and Aims: Patients with primary immunodeficiency report poor health-related quality-of-life (HRQoL), as 
do caregivers of chronically unwell children. There are no published data for the impact of STAT3-DN hyper IgE 
syndrome (HIES) on patient or parental HRQoL. To evaluate patient and parental HRQoL across an international 
cohort with STAT3-DN-HIES to better understand the impact of the disease and treatment on patient lives. 

Methods: Multicentric international prospective study using validated questionnaires (adults: SF-36, children: 
PedsQL™4.0 SF15, parents/caregivers: PedsQL™2.0 Family Impact Module). Data presented as mean±standard 
deviation or median [range]; comparisons made by independent-sample t-test. Questionnaires are scored 0-100 with 
higher scores indicating better HRQoL. 

Results: Preliminary data were collected from 87 patients. Sixty adult patients (median age: 35.5 [18.0-70.0] years) 
had significantly lower mean scores for physical function (60.44±27.58), social function (75.63±25.67), energy 
(48.67±20.25), pain (61.31±25.36), and general health (36.17±17.21) versus healthy adult norms, comparable to 
patients with brain tumours, except general health which was poorer (mean difference: 12.77±2.59, p<0.001, Figure 
1).  



 

 Twenty-seven children (13.0 [3.0-17.0] years) had significantly poorer mean scores in physical function (76.41±27.07), 
school function (63.14±23.47) and overall QOL (74.74±20.72), versus healthy children (p<0.001), comparable to 
children with malignancy (Figure 2).  

 

 For parents, HRQoL was not significantly different to those of children with malignancy (Figure 3) except for daily 
activities, which was better (mean difference: 30.82±7.63, p=0.002).  



 

Conclusions: STAT3-DN-HIES patients have poor HRQoL, comparable to patients with malignancy. We will expand 
this dataset to explore impact of clinical phenotype, treatment, and allogeneic haematopoietic stem cell transplantation, 
to better inform future care. 
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Background and Aims: STAT3-DN hyper-IgE syndrome (HIES) causes recurrent skin and pulmonary infections 
leading to bronchiectasis. Patient-reported data on quality of life (QOL) in STAT3-DN-HIES is limited. To evaluate 
respiratory and dermatology-specific QOL in STAT3-DN-HIES across an international cohort to inform understanding 
and future treatment. 

Methods: Preliminary data from a multicentric international prospective study using validated translated questionnaires 
(St George’s Respiratory Questionnaire, SGRQ, scored 0-100; Dermatology Life Quality Index, DLQI/children’s DLQI, 
cDLQI, scored 0-30). Higher scores indicate poorer patient-reported QOL. Data presented as median [range]. Mean 
scores compared using independent sample t-test, correlation calculated using Pearson’s R. 

Results: Data were collected from 147 patients from 11 countries, with median age 23.0 years [3.0–70.0]. In 67 adults, 
median total SGRQ score was 23.8[0.00-71.6] and subscale scores were: symptoms, 35.3[0.00-85.8]; activities, 
11.7[0.00-62.4]; and impact, 24.2[0.00-71.6]. In 40 children, median total SGRQ score was 10.1[0.00-50.8], with 
subscale scores: symptoms, 12.2[0.00-66.2]; activities, 4.0[0.00-43.3]; and impact, 10.0[0.00-50.8]. Both groups had 
poorer QOL than healthy adults (p<0.001), and adults scored similarly to patients with cystic fibrosis (Figure 1). SGRQ 
scores worsened with increasing age (r=0.434±0.175, p<0.0001).  



 

 Median DLQI score in 83 adults was 4 [0-23], and in 38 children median cDLQI was 7 [0-23] (Figure 2). Scores 
indicating ‘severe impact’ were seen in 14 adults (16.8%, DLQI score ≥11) and 7 children (18.4%, cDLQI score ≥13).  

 



 

Conclusions: Our preliminary findings demonstrate heterogeneous but significant negative respiratory and 
dermatological QOL. We will gather additional data to explore how clinical phenotype, treatments such as 
immunoglobulin replacement and allogeneic haematopoietic stem cell transplantation modify QOL indices. 
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Background and Aims: Adults and children with inborn or acquired immunodeficiency (ID) are at increased risk of 
severe SARS-CoV-2 infection. Data on vaccine immunogenicity and effectiveness in ID is limited. Vaccine 
Immunogenicity and Safety in ImmunoDeficient patients (VISID) study is a nationwide multicenter prospective study to 
assess ID SARS-CoV-2 mRNA vaccine responses. 

Methods: Recruitment of eligible ID and healthy controls began July 2021 and remains open. Blood for 
immunogenicity analysis was collected pre- and post-vaccination. Anti-Spike IgG was measured by ELISA. Rates of 
post-vaccination SARS-CoV-2 infection were estimated. 

Results: 150 adult and 69 pediatric ID patients as well as 19 adult and 18 pediatric controls were recruited. 
Seroconversion rates in ID were 12/16(75%), 46/53(87%), 54/58(93%) after dose 1, 2, 3 respectively compared to 
12/12(100%) and 6/6(100%) after dose 1 and 2 respectively in controls. In adult ID, the magnitude of vaccine response 
at 4-weeks post-dose 3 (3216.33BAU/mL(669.18)) was comparable to that at 4-weeks post-dose 2 in controls 
(3436.69BAU/mL(1711.13)). Pediatric ID had higher anti-Spike titres compared to ID adults post-dose 2 (p<0.01) and 3 
(p=0.04). SARS-CoV-2 infection rates were similar between ID(15%) and controls(11%), and between adult ID(15%) 
and pediatric ID(15%). The majority of infections in ID occurred post-dose 3 and after January 2022. None was 
hospitalized. 

Conclusions: Although the seroconversion rate is lower in ID, the magnitude of antibody response after 3 doses is 
comparable to after 2 doses in controls. Breakthrough infections occurred in vaccinated ID and controls although none 
was severe. Thus, this data supports the recommendation of a 3-dose primary series for ID. 
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Background and Aims: Griscelli syndrome type 2 (GS2) is an autosomal recessive immunodeficiency, clinically 
characterized by partial albinism (hypopigmentation of the hair), episodes of acute fever, hepatosplenomegally, 
pancytopenia and haemophagocytic lymphohistocytosis (HLH). This study aims to find genetic changes and clinical 
features in nine children with GS2 caused by RAB27A gene defect. 

Methods: Nine Iranian children with autosomal recessive Griscelli syndrome type 2 who were presented with silver 
gray hair and frequent pyogenic infection, referred to Immunology, Asthma and Allergy Research Institute (IAARI) and 
included in this study. After recording demographic and clinical data, PCR amplification of was performed by direct 
DNA sequencing for all exons. 

Results: Light microscopy study of hair was showed large irregular clumps of pigment. Mutation analysis of 
RAB27A gene identified five different mutations including c.514_518delCAAGC, c.150_151delAGinsC, 
c.400_401delAA, c.340delA, c.428T>C. The mutation c.514_518delCAAGC was the most frequent and found in the 
patients; this mutation may be considered as a hotspot in Iran. 

Conclusions: Identification of RAB27A mutations can facilitate prompt diagnosis and treatment, and aid genetic 
counselling and prenatal diagnosis, which will help in the improvement of the disease outcome. These genetic results 
could be urgent to make a timely decision for hematopoietic stem cell transplantation and prenatal diagnosis of the 
next generation in the affected families. 
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Background and Aims: Cockayne Syndrome is a rare autosomal recessive heterogeneous multisystem disease 
characterized by syndromic features such as microcephaly, failure to thrive, sensorineural hearing loss, cataract, 
retinal dystrophy. These patients die due to life-threatening liver failure after using metronidazole. 

Methods: Here, we present a case who was consulted to our pediatric immunology clinic in terms of primary 
immunodeficiency due to recurrent lung infections and consanguinity. 

Results: Case: A 2.5-year-old girl, born from consanguineous marriage was consulted to our pediatric immunology 
clinic due to recurrent lung infections. According to her history, she was hospitalized 3 times due to severe pneumonia, 
at 14, 21 and 30 months old. It was learned that 4 of her siblings died in the early period of life due to jaundice and liver 
dysfunction. Physical examination revealed microcephaly, failure to thrive, developmental delay and atypical facial 
appearance. Complete blood count was normal in laboratory tests, and biochemistry tests were normal except for mild 
ALT elevation (42 U/L). Ig G,A,M levels were within normal range. In the lymphocyte subgroup analysis, a slight 
decrease was found in CD3+ T lymphocytes. In the B lymphocyte subgroup analysis, low memory B cells were 
detected. Swallowing dysfunction was found in the swallowing evaluation performed due to recurrent lung infections. 
Genetic analysis revealed homozygous c.2551 T>A mutation in the ERCC6 gene. 

Conclusions: Primary immunodeficiencies may not be the only cause of frequent infections. Diseases that cause 
systemic involvement such as Cockayne Syndrome in children with unexplained failure to thrive, microcephaly, hearing 
loss, and cataract should be considered. 
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Background and Aims: Chronic granulomatous disease (CGD) is a phagocytic defect characterized by recurrent 
bacterial and fungal infections. Mycobacterial infections have been reported in children with CGD from countries where 
BCG is given as a part of routine immunization or tuberculosis is prevalent. We report clinical, laboratory and genetic 
profile of CGD patients with mycobacterial disease in a cohort from North India. 

Methods: A review of clinical and laboratory records was carried out for patients with CGD and mycobacterial disease 
registered at Pediatric Immunodeficiency Clinic, Postgraduate Institute of Medical Education and Research, 
Chandigarh, India between January,1990 and December, 2021. 

Results: of the 99 patients with CGD, 22 had mycobacterial infections. Infections due to Mycobacterium tuberculosis 
and M. bovis were noted in 11 patients each. Six patients had localised from and 5 had disseminated BCG disease. 
Median age at onset of symptoms and diagnosis of BCG disease was 5 months and 15 months respectively. of 11 
patients with tuberculosis, pulmonary, pleuro-pulmonary, abdominal and disseminated forms were present in 6, 1, 2 
and 2 patients respectively. Median age at onset of symptoms and diagnosis of tuberculosis was 129 months and 130 
months respectively. While disseminated forms of BCG occurred only in patients with mutation in CYBB gene, BCG 
disease was not noted in NCF1 group. However, NCF1 group had increased prevalence of M. tuberculosis infection. 
Mortality was seen in 6 patients. 

Conclusions: Evaluation for CGD is warranted in any patient with severe and unusual forms of mycobacterial disease. 
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Background and Aims: HIES is a well-described primary immunodeficiency classically caused by heterozygous 
dominant-negative mutations in the STAT3 gene. Complete STAT3 knockout is embryonic lethal in mice, and to our 
knowledge, no patients with pathogenic, bi-allelic STAT3 mutations have been described to date. 

Methods: Genetic evaluation was performed using a custom NGS panel. Th17 cells were enumerated using flow 
cytometry. STAT3 variants were functionally validated using a luciferase reporter assay. 

Results: We evaluated a 2-year-old male patient with typical HIES features and infections (HIES score 37) and found 
2 novel STAT3 variants: c.1781_1786dup, p.Glu594_Arg595dup and c.2177T>C, p.Met726Thr. The mildly 
symptomatic father (Score 17) and older sister (Score 13) are each heterozygous for the c.2177T>C variant. The 
healthy mother is a mosaic carrier of the c.1781_1786dup variant in 20% of her hematopoietic and non-hematopoietic 
cells. The patient, but not the other family members, had decreased Th17 lymphocytes. Both STAT3 variants were 
confirmed to have reduced transcriptional activity compared to wild-type using luciferase assay. The patient has been 
treated with immunoglobulin replacement therapy and prophylactic azithtomycin, itraconazole with drastic decrease of 
infections. 

Conclusions: This is the first report of HIES caused by bi-allelic hypomorphic STAT3 mutations. The germline status 
of the c.2177T>C variant might explain presence of the mild phenotype in the father and sister, compared to the 
unaffected mother carrying the c.1781_1786dup in only a fraction of cells. 
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Background and Aims: Di Giorgi syndrome is a rare genetic disease that occurs as a result of so–called micro-breaks 
on chromosome 22 at the 8-th week of intrauterine development. Patients with this syndrome do not receive 
prophylaxis vaccines , because due to the presence of an immunodeficiency, pediatricians are afraid to vaccinate 
them. However, they are the most vulnerable in terms of joining various infections. The aim is to evaluate the 
effectiveness and safety of vaccination of a patient with Di Giorgi syndrome and develop a personalized approach to 
immunization for children with this syndrome. 

Methods: 13-year-old girl with Di Giorgi syndrome receives preventive vaccinations from the age of 7 years old. The 
patient vaccinated with combined pediatric vaccines and against additional infections (against meningococcal infection 
and hepatitis A). Once vaccinated against measles, rubella, mumps. The girl is regularly monitored for the level of 
immunological protection against measles, rubella, mumps, hepatitis B virus, whooping cough, diphtheria, tetanus with 
the help of ELISA. 

Results: All vaccines were well tolerated. After completing the course of vaccination, there was a low immunogenic 
activity to the mumps and diphtheria. Taking into account the results obtained, revaccination against whooping cough, 
diphtheria, tetanus is recommended. When planning vaccination against mumps, it is recommended to suspend 
replacement therapy with intravenous immunoglobulin for 3 months. An additional immunization with a 23-valent PPV 
is also recommended. 

Conclusions: Patients with Di Giorgi syndrome need regular monitoring of antibodies to resolve the issue of further 
immunization and individual correction. Cocoon vaccination of close contacts is also indicated. 
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Background and Aims: Inborn Errors of Immunity (IEI) are heterogeneous disorders of immunity with recurrent 
infections, autoimmunity and lymphoproliferation. Despite advances in the diagnosis of IEI, their identification remains 
difficult, especially in sub-Saharan Africa, where many infections are endemic. We aim to describe the demographics, 
clinical characteristics, categories, and treatment modalities of patients with IEI in a resource-limited setting. 

Methods: This is a retrospective study conducted on patients who attended Soba University Hospital and Gaafar 
Inbouf Specialized Children Hospital from 2014-2022. 

Results: We identified 172 patients with IEI, of whom 162 were children. The age of onset of symptoms ranged from 
birth to 68 years. Patients were classified as; immunodeficiencies affecting cellular and humoral immunity n=19 (11%), 
combined immunodeficiencies with associated or syndromic features n=25 (14.5%), predominantly antibody 
deficiencies n=34 (19.7%), immune dysregulation n=23 (13.3%), congenital defects of phagocytes number or function 
n=30 (17.4%), defects in intrinsic and innate n=4 immunity (2.3%), complement deficiency n=3 (1.74%), bone marrow 
failure n=10 (5.8%). 24 had an unresolved diagnosis. Genetic testing was performed in 14 patients with a diagnostic 
yield of 100%. 
Complications included bronchiectasis, tuberculosis, necrotising fasciitis and infections. Treatment modalities included 
Immunoglobulin therapy, antimicrobial prophylaxis and immunosuppressive medications. One patient only underwent 
hematopoietic stem cell transplantation (HSCT) abroad. The overall mortality rate could not be determined since many 
patients were lost to follow-up. 

Conclusions: This report highlights the burden and categories of prevalent IEI in Sudan. Ongoing education of 
physicians, the establishment of a national registry, improvement of diagnostic tests and screening are recommended 
to improve outcomes. 
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Background and Aims: Iatrogenic complications can have knock-on effects that can threaten survival in primary 
immune deficiency. There is a surprising lack of systematic reviews concerning this topic. We highlight this through a 
case summary. 

Methods: Our patient was diagnosed with X-linked agammaglobulinaemia (XLA) aged 8 years, having presented with 
recurrent chest infections and poliomyelitis following the live polio vaccine. He started intramuscular immunoglobulin 
but contracted Hepatitis C when 33 years old (thought to be from infected blood products). Failed interferon therapy led 
to a liver transplant aged 44 years necessitating tacrolimus immunosuppression. He developed a tongue lesion, 
considered to be post-transplant lymphoproliferative disease but later diagnosed as diffuse B cell lymphoma requiring 
rituximab. Aged 64 years, he underwent a nephrectomy for renal cell carcinoma but developed Escherica 
coli septicaemia leading to multi-organ failure and subsequent death. 

Results: Our case illustrates multiple iatrogenic complications culminating in the death of our XLA patient. The 
complications included viral transmission from infected blood products and immunosuppression further compounding 
the immunodeficiency and inducing malignancies. 

Conclusions: There is a need to evaluate iatrogenic morbidity and mortality in primary immunodeficiency. Determining 
the exact prevalence and nature of such complications would raise clinicians’ awareness to limit their effects where 
possible. References: Adverse Effects of Immunoglobulin Therapy. Guo Yi, Tian Xin, Wang X, Xiao Z. Front Immunol 
2018; 9: 1299 Iatrogenesis: a review on nature, extent and distribution of healthcare hazards. Peer RF, Shabir N. J 
Family Med Prim Care. 2018; 7(2): 309-314 
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Background and Aims: Intracerebral mycotic aneurism(IMA) develop as a complication of infective endocarditis(IE) in 
up to 5% of IE patients. Congenital heart disease is know risk factor for development of IE. Aim was to present case 
with IE, complicated with ruptured IMA, leading to final diagnosis of primary immunodeficiency 

Methods: medical records evaluation 

Results: 17y girl presented with a 2mo of unexplained fever, followed by malaise, arthralgia, and polymorphous 
complaints. Her past history included :1) sucessfull urgent neurosurgical treatement abroad for ruptured left middle 
cerebral branch 4mo ago; noticed other multiple intracerebral aneurisms; 2) operative treatment of transposition of 
great arteries in neonatal period. Thereafter, she was lost for follow up. Broad diagnostic multidisciplinary investigation 
was undertaken as well as detailed analysis of past medical records. Interesting family anamnesis Figure1. On clinical 
examination: chronically sick, pale, mild facial dysmorphia in sence of Sy DiGeorge, intermitent Janeway lesions, 
livedo reticularis were seen. Cardiac echo:endocarditis. Labs: mildly raised inflamatory markers; anemia of chronic 
disease, T-lymphopenia (T-cells <200/mm3), normal immunoglobulin levels, negative FISH for Sy DiGorge; in 
hemocultures Staphylococcus epidermidis were isolated. Antimicrobial treatment resulted in significant improvement of 
general condition. Nine months later, patient had rapid deterioration of general condition, with two new aneurisms seen 
on brain MRI/MRA and sudden unfavourable outcome. 

 

Conclusions: congenital heart disease with facial dysmophia should raise suspicion to Sy DiGeorge, and negative 
FISH analysis does not exclude it. Close follow up immunodeficient patient as well as IE prophilaxis should be widelly 
aplied. 
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Background and Aims: Hemophagocytosis lymphohistiocytosis (HLH) is a cytokine storm due to excessive activation 
of lymphocytes and macrophages. An exhaustive etiological assessment is required in order to differentiate between 
primary or secondary causes and offer appropriate therapy. The aim of our study was to identify the predictive factors 
of a primary HLH. 

Methods: It was a retrospective and analytical study carried out in immune-hematology pediatric service of Tunisia 
over 16 years (2005-2020) including all patients with HLH. The diagnosis of HLH was established according to the 
Histiocyte Society 2004 criteria. Predictors of primary HLH were established using cox regression by comparing the 
two groups of primary and secondary HLH. 

Results: Thirty-two patients were included , 23(72%) with primary and 9(28%) with secondary HLH. The mean age at 
symptom onset was 22.3 months (range 0.4 - 144 months). The main causes of primary HLH were Familial HLH (n=7), 
Chediak-Higashi and Griscelli syndromes (n=85) and Griscelli syndrome (n=3). Secondary HLH was caused bydue to: 
a severe infection (n=3), acute leukemia (n=2) or combined immunodeficiency (n=3). In univariate analysis, primary 
HLH was significantly correlated with history of early death (p=0.02), jaundice (p=0.009), abdominal distension 
(p=0.003), persistence of splenomegaly after 15 days of treatment (p=0.04) as well as recurrence of HLH (p=0.01). 
Multivariate analysis showed that recurrence of HLH was predictive of primary HLH (p=0.02, HR=13.4, CI 95%= [1.3; 
137.9]). 

Conclusions: Primary HLH should be evoked if the HLH picture is early, severe, persistent or recurrent, especially in 
cases of consanguinity or a family history of HLH or early death. 

Disclosure: No. 

Keywords: Lymphohistiocytosis, Hemophagocytic, pediatrics, Deficiency Syndromes, Immunologic



PD503 

RESPIRATORY DISORDERS IN COMMON VARIABLE IMMUNODEFICIENCY 

POSTER DISPLAY 09: OTHER 

Monia Ben Khaled, Ikram Zaiter, Yousra Mesbahi, Ilhem Benfraj, Samya Rekaya, Malek Naffatti, Takwa 
Lamouchi, Ridha Kouki, Mohamed Bejaoui, Fethi Mellouli, Monia Ouederni 
University Tunis el Manar Faculty of Medicine of Tunis, Pediatrics: Immunology, Hematology And Stem Cell 
Transplantation, Rue jebel lakhdhar bab Saadoun Tunis, Tunisia 

Background and Aims: Common Variable Immunodeficiency (CVID) is likely to be complicated by infectious or non-
infectious respiratory involvement. This study was aimed to describe the clinical, radiological and therapeutic aspects 
of lung diseases in CVID patients and to identify the factors associated. 

Methods: This was a retrospective descriptive study conducted over 23 years in the pediatric Immunohematology 
department of the National Bone Marrow Transplantation Centre of Tunisia. It had included CVID patients with 
respiratory manifestations at pediatric age (<18 years). 

Results: Nineteen patients were included. The median age at diagnosis of CVID was 17 years [EIQ= 14-24]. The 
median age at onset of respiratory symptoms was five years [EIQ=3-10]. Fourteen patients had respiratory infections at 
diagnosis: bronchitis (n=8), pneumonia (n=3) and pleuropneumopathy (n=3). Clinical signs of bronchiectasis had 
started at a median age of 14 years [EIQ=8.5-14.5]. It was isolated in 13/17 cases, cylindrical (11 cases), bilateral (11 
cases), localized in the middle lobe (n=7), left lower lobe (n=8), right lower lobe (n=6), lingula (n=8). Lymphadenopathy 
(p=0.04), interstitial lung disease (p=0.05) and systemic corticosteroid therapy (p=0.01) were correlated with 
bronchiectasis extension (n=6). Five patients had interstitial lung disease at diagnosis: PO (n=1), GLILD (n=4). 
Interstitial lung disease was correlated with lymphadenopathy (p=0.02), Evans syndrome (p=0.007), and 
thrombocytopenia (p=0.012). Factors associated with recurrent pneumonia were Evans syndrome (p=0.02), interstitial 
lung disease (p=0.007) and resistant Haemophilus influenzae (p=0.03). 

Conclusions: This study highlighted the importance early diagnosis of CVID in order to avoid the insidious 
progression to chronic lung disease and respiratory function decline. 
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Background and Aims: Background and Aims: Reports on the Impact of SARS-CoV-2 infection on patients with 
Primary Antibody Deficiency (PAD) have revealed conflicting results. While initial reports described a moderate and 
non-fatal course in many of these patients, others have highlighted the susceptibility of patients with B cell 
abnormalities to infection with this virus. Among immunocompetent hosts, reinfection with SARS-CoV-2 is considered 
rare. However, the rate of reinfection of SARS-CoV-2 in among PAD patients has not been described Aims: To 
evaluate the rate of SARS-CoV-2 reinfection among PAD patients. 

Methods: A retrospective review of all patients with PAD followed in 2 immunology centers in Israel who presented 
with SARS-CoV-2 infection from March 2020-October 2021. 

Results: Our cohort included 65 patients with PAD of them 11 patients presented with SARS-CoV-2 infection. Months 
after their first infection, five of these patients, presented with a symptomatic reinfection during the new delta variant 
wave. In one of the patients, reinfection was associated with a complicated clinical course that included pneumonia 
and respiratory distress necessitating treatment with systemic steroids, convalescent plasma and Remdesivir. Another 
patient suffered from prolonged isolation due to failure of viral clearance. 

Conclusions: Conclusion: SARS-CoV-2 reinfection in PAD patients is common and might be severe. Although all five 
PAD patients were treated with optimal immunoglobulin replacement therapy, infection and reinfection occurred. Our 
finding highlights the susceptibility of PAD patients to SARS-CoV-2 infection and the need for further investigation of 
prophylactic treatment such as monoclonal antibodies hyper immune IVIG, vaccination or antiviral medications. 
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Background and Aims: Common Variable Immunodeficiency (CVID) and CVID-like disorders have a spectrum of B 
and T cell defects that cause a defective antibody response. Humoral and cellular responses to the currently used 
COVID-19 mRNA vaccines remain to be elucidated. This study evaluates the immune response along time after 
COVID-19 mRNA vaccines in CVID patients 

Methods: CVID patients have been diagnosed according to ESID criteria. They have been vaccinated with anti-SARS-
CoV-2 mRNA vaccines. Humoral and cellular responses have been measured. 

Results: We analysed 60 CVID patients, 46 were responders. 4-weeks after the primary cycle the median Ig anti-S 
level was 609 U/mL. It was higher in the 11 previously infected patients than in the uninfected (4302 vs 297.5 U/mL). 
Six months after, the median Ig anti-S titre dropped to 313 U/mL. After the third vaccine dose, the median Ig anti-S 
level raised to 3442 U/mL and the differences between the previously infected and uninfected patients reduced (3680 
vs 2867.5, respectively). The SARS-CoV-2-T-cell responses analysis showed that 78.3% patients maintained a 
positive cellular response before the booster, almost unchanged after it. Six subjects remained not-responders. 3-4 
months after the booster dose, 21/60 patients got SARS-CoV-2 infection. The evaluation of the response to the 
2nd boster vaccine dose is ongoing 

Conclusions: Six month after the primary cycle of vaccination, the humoral response dropped significantly. The 
booster dose produced an antibody response in several. This strengthens the indication for the 2nd booster, while 
monoclonal prophylaxis is recommended for not-responders. The T cell response to vaccine maintains over time 

Disclosure: No. 

Keywords: Common Variable Immunodeficiency (CVID), COVID vaccine, mRNA vaccine, T-cell response, humoral 
response, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)



PD506 

T-CELL DEFECTS ASSOCIATED TO LACK of SPIKE-SPECIFIC ANTIBODIES AFTER BNT162B2 FULL 
IMMUNIZATION FOLLOWED BY A BOOSTER DOSE IN PATIENTS WITH COMMON VARIABLE IMMUNE 
DEFICIENCIES 

POSTER DISPLAY 10: COVID-19 

Federica Pulvirenti1, Stefano Di Cecca2, Eva Piano Mortari3, Sara Terreri3, Cristian Albano3, Eleonora Sculco4, Bianca 
Laura Cinicola5, Cinzia Milito6, Simona Ferrari7, Franco Locatelli2, Rita Carsetti3,8, Isabella Quinti4,9,10, Concetta 
Quintarelli2 
1AOU Policlinico Umberto I, Reference Centre For Primary Immune Deficiencies, Dpt of Internal Medicine And 
Infectious Diseases, ROMA, Italy, 2Bambino Gesù Children Hospital, IRCCS,, Department Onco-haematology, And 
Cell And Gene Therapy, Rome, Italy, 3Bambino Gesù Children’s Hospital, IRCCS,, B Cell Unit, Immunology Research 
Area,, Rome, Italy, 4Sapienza University of Rome, Molecular Medicine, Rome, Italy, 5Sapienza University of Rome, 
Pediatric Immunology And Allergology, Rome, Italy, 6Sapienza University of Rome, Department of Molecular Medicine, 
Rome, Italy, 7Policlinico S. Orsola Malpighi, Medical Genetic Unit, Bologna, Italy, 8Diagnostic Immunology Research 
Unit, Multimodal Medicine Research Area, Bambino Gesù Children's Hospital, IRCCS; Viale di San Paolo,15, Rome, 
Italy, Diagnostic Immunology Research Unit, Multimodal Medicine Research Area, Bambino Gesù Children's Hospital, 
Irccs; Viale Di San Paolo,15, Rome, Italy, Roma, Italy, 9Regional Reference Centre for Primary Immune Deficiencies, 
Azienda Ospedaliera Universitaria Policlinico Umberto I, Rome, Italy, Regional Reference Centre For Primary Immune 
Deficiencies, Azienda Ospedaliera Universitaria Policlinico Umberto I, Rome, Italy, Roma, Italy, 10Sapienza University 
of Rome, Regional Reference Centre For Primary Immune Deficiencies, Azienda Ospedaliera Universitaria Policlinico 
Umberto I, Roma, Italy 

Background and Aims: Following the third booster dose of the mRNA vaccine, Common Variable 
Immunodeficiencies (CVID) patients may not produce specific antibodies against the virus spike protein. The T-cell 
abnormalities associated with the absence of antibodies are still a matter of investigation. 

Methods: Spike-specific IgG and IgA, peripheral T cell subsets, CD40L and cytokine expression, and Spike-specific 
specific T-cells responses were evaluated in 47 CVID and 26 healthy donors after three doses of BNT162b2 vaccine. 
Testing was performed two weeks after the third vaccine dose. 

Results: Thirty-six percent of the patients did not produce anti-SARS-CoV-2 IgG or IgA antibodies. Non responders 
patients had lower peripheral blood lymphocyte counts, circulating naïve and central memory T-cells and low CD40L 
expression on the CD4+CD45+RO+ T-cells, indicating a more severe impairment of T cell activation. NR also showed 
highest numbers of cells expressing IFNγ and TNFα revealing a more pronounced inflammatory signature and 
defective release of IFNγ and TNFα following stimulation with Spike peptides. Non responders had a more complex 
disease phenotype, with higher prevalence of chronic lung disease, bronchiectasis and autoimmune cytopenia. Thirty-
five percent of them developed a SARS-CoV-2 infection after immunization in comparison to twenty percent of CVID 
who responded to immunization with antibodies production. 

Conclusions: CVID-associated T cell abnormalities contributed to the absence of SARS-CoV-2 specific antibodies 
after full immunization. 
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Background and Aims: Background: The antibody response after vaccination is impaired in Common Variable 
Immunodeficiency (CVID). Objective: We aimed to study the spike receptor-binding domain IgG antibody (anti-S-RBD) 
levels during a four-dose SARS-CoV-2 vaccination strategy and after monoclonal antibody (mAB) treatment in CVID. 
Moreover, we assessed the anti-S-RBD levels in immunoglobulin replacement therapy (IgRT) products. 

Methods: In an observational study, we examined anti-S-RBD levels after the second, third and fourth dose of mRNA 
SARS-CoV-2 vaccines. Moreover, we measured anti-S-RBD after treatment with mAB. Finally, anti-S-RBD were 
assessed in common IgRT products. Antibody non-responders (anti-S-RBD <7.1) were compared by McNemar’s test 
and anti-S-RBD levels were compared with paired and non-paired Wilcoxon signed rank tests as well as Kruskal-Wallis 
tests. 

Results: Among 33 individuals with CVID, anti-S levels increased after the third vaccine dose (165 BAU/mL [95% 
confidence interval: 85; 2280 BAU/mL], p=0.006) and tended to increase after the fourth dose (193 BAU/mL, [-22; 569 
BAU/mL], p=0.080) compared to the previous dose. With increasing number of vaccinations, the proportion of patients 
who seroconverted (anti-S > 7.1) increased non-significantly. mAB treatment resulted in a large increase in anti-S-RBD 
and a higher median level than gained after the fourth dose of vaccine (p=0.011). IgRT products had varying 
concentrations of anti-S (p<0.001), but none of the products seemed to affect the overall antibody levels (p=0.460). 

Conclusions: Conclusion: Multiple SARS-CoV-2 vaccine doses in CVID, seem to provide additional protection, as 
antibody levels increased after the third and fourth vaccine dose. However, anti-S-RBD levels from mAB outperform 
the levels mounted after vaccination. 
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Background and Aims: Coronavirus disease 2019 (COVID-19) spread worldwide since December 2019. Despite 
children exhibit lower susceptibility and milder illness than adults, small proportion of them have been critically unwell, 
especially if comorbidities occur. Recently, inborn errors of type I interferons (IFN-I) immunity and neutralizing 
immunoglobulin G autoantibodies against IFN-I were shown to underlie life-threatening COVID-19. Inborn errors 
prevail before 60 years of age, autoantibodies at all ages, but especially over the age of 70. Anti-IFN-I antibodies were 
described in patients with autoimmune polyendocrinopathy syndrome type I (APS-I) and preceding any infectious 
manifestation. 

Methods: We report the case of an 11-year-old previously healthy girl, except for autoimmune thyroiditis, who 
presented with near-fatal COVID-19 pneumonia needing extracorporeal membrane oxygenation. After 40 days of 
hospitalization, the patient fully recovered. 

Results: Extensive immunological workup excluded the main primary immunodeficiencies. Neutralizing autoantibodies 
against IFN-I were found. Genetic susceptibility to critical COVID-19 infection is currently under examination by whole-
exome sequencing. To investigate APS-I, an autoantibodies panel was tested with detection of anti-glutamate 
decarboxylase and anti-parietal cells antibodies. AIRE gene sequencing did not identify pathogenetic variants. 

Conclusions: Our report highlights the role of autoimmunity against type I IFNs in severe COVID-19 disease of 
apparently healthy subjects, even in younger ages. Autoantibodies neutralize the ability of IFN-I in fighting COVID-19, 
resulting in B cell autoimmune phenocopy of inborn errors of IFN-I immunity. This finding may hold first clue for 
underlying autoimmune disorder, bringing forward disease onset. Other genetic causes of immune system 
dysregulation should be explored. 
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Background and Aims: Human intravenous immunoglobulin (IVIG) preparations are produced from large pools of 
plasma from healthy donors and contain a uniform level of antibodies against a multitude of pathogens. Thus, they are 
in use to protect patients with immunodeficiencies from severe infections. We have investigated the antibodies against 
the emergent pathogen SARS-CoV-2 in an IVIG preparation 

Methods: IgG preparations from convalescent, vaccinated donors and successive batches of an approved IVIG 
(IntratectTM) were analysed. Modified commercial and proprietary ELISA systems were used to determine the binding 
of various bacteria, viruses and fungi. Antibodies against SARS-CoV-2 were quantified using an in-house ELISA based 
on the spike protein. Antibody kit systems from Meso-Scale-Diagnostic were used for the determination of antibodies 
against SARS-CoV-2 variants or other respiratory pathogens. 

Results: Titres against common and clinically relevant bacteria, viruses and fungi were consistent. While batches from 
pre-pandemic plasma had no detectable anti-SARS-CoV-2 activity, it increased in recent batches, reaching similar 
activity to hyperimmunoglobulin preparations from convalescent or vaccinated plasma. In parallel, reactivity increased 
against MERS and SARS-CoV-1, but not othr respiratory viruses. The antibodies recognised all SARS-CoV-2 variants 
tested including omicron. 

Conclusions: Whithin two years of the onset of the pandemic outbreak SARS-CoV-2 specific titers could reach 
comparable irrespective of the production with plasma from convalescent, vaccinated or normal donors. As antibody 
titres and virus neutralisation correlate, these antibodies could be beneficial for immunocompromised patients. Clinical 
studies have shown successful prophylaxis and therapy of mild diseases with individual hyperimmune plasma. 
Likewise an IVIG preparation could be beneficial for certain patient populations. 

Disclosure: All authors are employees of Biotest AG, Dreieich, Germany. 
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Background and Aims: Inborn errors of immunity (IEI) are characterized by higher susceptibility to infections and a 
broad spectrum of non-infectious complications. Therefore, IEI patients may be regarded as a high-risk group for 
severe COVID-19, and response to anti-SARS-CoV-2 is questionable, particularly in patients with antibody deficiency. 
Thus, we initiated two-part study focused on severity of COVID-19 disease and postvaccination response. 

Methods: In the first part, a multicenter retrospective survey-based study, the demographic, clinical, and laboratory 
data were collected by investigating physicians from 8 national referral centers. The second part, a prospective 
observational study, focused on vaccination outcomes, safety, and dynamics of postvaccination response to the 
BNT162b2 vaccine in Common variable immunodeficiency (CVID) patients. 

Results: In the first part, 81 IEI patients were found to have 2.3-times higher risk for hospital admission and higher 
mortality ratio (2.4% vs. 1.7% in the general population). COVID-19 severity was associated with clinically relevant 
comorbidities, lymphopenia, and hypogammaglobulinemia. In the second part, 21 CVID patients were included in the 
prospective study. At the end of follow-up (month 6), the humoral response was observed in 33.3% and T-cell immune 
response was measurable in 50% of CVID patients. RT-PCR confirmed infection in 3 patients (14.3%), and all of them 
had a mild course. We also demonstrated a favorable safety profile. 

Conclusions: IEI are associated with higher risk for a severe course of COVID-19 disease and mortality ratio. 
BNT162b2 vaccine may elicit a measurable humoral and T-cell immune response in CVID patients. Vaccination also 
showed a favorable safety profile and good clinical postvaccination outcomes. 
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Background and Aims: Effective protection against COVID-19 is of great importance in patients with inborn errors of 
immunity (IEI). However, little is known about the immunogenicity of COVID-19 vaccines in IEI patients, and the 
longevity of the responses. 

Methods: In a prospective, national, multicenter study we assessed the immunogenicity of two doses of the mRNA-
1273 vaccine in 361 patients with IEI (van Leeuwen, et al. PMID:35421449), including common variable 
immunodeficiency (CVID, n=173), X-linked agammaglobulinemia (XLA, n=18), combined immunodeficiency (CID, 
n=19), isolated antibody deficiencies (n=151), and controls (n=152). Full-spike(S) protein-specific binding IgG-
antibodies were assessed 28 days and six months after complete vaccination. 

Results: Vaccination with mRNA-1273 vaccine resulted in seroconversion in 84% of IEI patients 28 days after second 
vaccination (100% in controls). Antibody levels were significantly lower in all patient cohorts, compared to controls. Six 
months after second vaccination, antibody levels had significantly declined in all cohorts. The geometric mean titer 
declined from 3489 (28 days after second vaccination) to 693 BAU/ml in controls, from 410 to 151 BAU/ml in CVID, 
from 1608 to 286 BAU/ml in CID, and from 2264 to 375 BAU/ml isolated antibody deficiencies. 

Conclusions: SARS-CoV-2-specific binding antibody levels significantly declined in IEI patients as well as controls 6 
months after complete vaccination. Antibody titers at 28 days and 6 months after vaccination were significantly lower in 
IEI patients compared to controls. Although clinical consequences and correlate of protection remain to be determined, 
booster vaccination may be considered in IEI patients. 
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Background and Aims: Patients with Inborn Errors of Immunity (IEI) in Argentina were encouraged to receive the 
authorized Sputnik, AstraZeneca, Sinopharm, Moderna and Pfizer vaccines. Most data on available vaccines derive 
from trials conducted on healthy individuals. Our aim was to evaluate the safety and immunogenicity of the different 
vaccines in IEI patients in Argentina. 
Methods: The study cohort included adults and pediatric IEI patients (n=118) and age-matched healthy-controls (HC) 
(n=37). Samples were collected before, 28+/-3 days after the first and the second doses (T2) of the vaccine. B-cell 
response was evaluated by measuring IgG anti-Spike(S)/RBD and anti-nucleocapsid(N) antibodies by ELISA. 
Neutralization antibodies were also assessed at T2 with an alpha-S protein-expressing pseudo-virus assay. The T-cell 
response was analyzed by IFN-γ secretion on S or N-stimulated PBMC by ELISPOT and the frequency of S-specific 
circulating T follicular-helper cells (TFH) by flow cytometry. 
Results: No moderate/severe vaccine-associated adverse events were observed. Regarding the antibody response, 
anti-S/RBD titers showed significant differences between IEI patients pediatric and adults with the age-matched HC 
cohort (p<0,05). Neutralizing antibodies were detected in 71/99 patients and were also significantly lower than age-
matched HC (p<0.01). Positive S-specific IFN-γ response was observed in 86.2% of IEI patients and 83.9% presented 
S-specific TFH cells. 
Conclusions: In conclusion, COVID-19 vaccines showed safety in IEI patients, and although immunogenicity was 
lower than in healthy controls, they showed specific anti-S/RBD IgG, neutralizing antibody titers and T-cell-dependent 
cellular immunity with IFN-γ secreting T-cells. These findings may guide the recommendation of vaccination in IEI 
patients to prevent COVID-19 disease. 
Disclosure: This work was supported by grants from Agencia Nacional de Promoción Científica y Tecnológica 
obtained by AMB and a grant from TAKEDA obtained by AMB and UI. The remaining authors declare no competing 
financial interests. 
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Background and Aims: The UK reported amongst the higher infection fatality rate (IFR) in patients with primary 
immunodeficiency (PID) and secondary immunodeficiency (SID) compared to the general population during the early 
COVID-19 pandemic. Vaccination has uncoupled SARS-CoV-2 infection from severe COVID-19 in the general 
population. It’s impact upon outcomes in patients with PID and SID is unknown. 

Methods: Hospitalisation, treatment and outcome data following SARS-CoV-2 infection after January 2021 were 
collected from participants enrolled in the COV-AD study, plus additional individuals with PID or SID at three UK 
immunology centres. These data were compared to a pre-vaccination cohort, collated between March and July 2020 
(Shields AM – JACI 2021 Mar;147(3):870-875.e1.). 

Results: The prevalence of SARS-CoV-2 infection in COV-AD is 19.1% (n=105/549), significantly lower than the 
general population (~70%). The majority of infections I after July 2021, following the relaxation of most UK legal 
restrictions on social interaction. Comprehensive outcome data was available for 140 individuals (65 COV-AD 
participants, 75 non-COV-AD participants). Compared to 2020 (pre-vaccine), significantly improved IFR and 
668ypogammaglobul rates were observed for patients with PID and SID infected after January 2021: PID: 
668ypogammaglobul 16.8% vs 53.3% (p<0.00001), IFR 2.8% vs 20.0% (p=0.0001); SID: 668ypogammaglobul 18.2% 
vs 75.8% (p<0.00001), IFR 9.1% vs 33.3% (p=0.02). Subgroup analysis of double-vaccinated, infection-naïve 
individuals who had received no COVID-19 specific treatments also demonstrated statistically significant improvements 
in 668ypogammaglobul and mortality. 

Conclusions: COVID-19 morbidity and mortality in patients with PID and SID have significantly improved. Despite 
suboptimal responses to vaccination, SARS-CoV-2 vaccines demonstrate a protective effect against 
668ypogammaglobul and mortality in this cohort. 
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Background and Aims: Compared to healthy controls, individuals with antibody deficiency demonstrate diminished 
humoral responses to a two-dose SARS-CoV-2 vaccination schedule. Third primary immunisations have been 
recommended to improve immunity in patients with clinically significant immunodeficiency, but the effectiveness of this 
strategy is unknown. 
Methods: Participants enrolled in the UK multi-site, COVID-19 in patients with antibody deficiency (COV-AD) study 
were sampled before (n=111) and after (n=161) their third vaccination. Serological and cellular responses were 
determined using ELISA, live-virus 669ypogammaglobu and ELISPOT assays. 
Results: 100% of controls vs. 61.4% of patients with antibody deficiency mounted a humoral response following two 
SARS-CoV-2 vaccine doses. Amongst patients with antibody deficiency, a third primary 669ypogammaglo significantly 
increased seroprevalence to 76.0% and was accompanied by significant increases in the magnitude of the antibody 
responses, its 669ypogammaglo capacity and cross-reactivity with the Omicron variant-of-concern. However, antibody 
levels remained significantly lower than healthy controls (IgGAM ratio: 7.61 vs. 4.54, p<0.0001). No difference in 
humoral responses were observed between recipients of homologous and heterologous vaccines schedules, however 
significantly more participants had detectable T cell responses after receiving two doses of ChAdOx1 nCoV-19 
followed by an mRNA booster, compared to recipients of three doses of Pfizer BioNTech 162b2 (61.5% vs 11.1%, 
p=0.009). 10.6% of participants failed to mount either a T cell or a humoral immune response: these individuals shared 
no obvious common clinicodemographic characteristics. 
Conclusions: Third primary immunisations significantly improve humoral immunity in patients with antibody deficiency. 
The potential of heterologous vaccine regimens to improve cellular immunity in these patients with antibody deficiency 
should be explored further. 
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Background and Aims: Introduction: In general, Common Variable Immunodeficiency (CVID) patients have mainly 
impaired antibody but also cellular immune responses. Objectives: To evaluate immune responses of CVID patients to 
immunization against COVID-19, with or without previous infection. 

Methods: Thirty CVID patients were included, 23 of which had no previous COVID-19. Nine of these were vaccinated 
with Astrazeneca (AZ), 11 with Sinovac and 3 with Pfizer. Seven contracted COVID-19 prior to vaccination with 
Sinovac. Levels of IgG against RBD and Spike proteins of SARS-CoV-2 by ELISA and IFN-γ and IL-2 production after 
virus peptides stimulation in a whole blood assay were determined. 

Results: In general, after 2 vaccine doses, 60% produced humoral and/or cellular response. Specifically, after AZ 
vaccination, 89% produced IgG anti-RBD and anti-Spike, after Pfizer, 67% had IgG anti-RBD and anti-Spike, and after 
Sinovac none produced antibodies. For cellular response, AZ induced production at 33% of IFN-γ and of IL-2. After 
Sinovac only 25% produced IFN-γ. With Pfizer, 33% produced IL-2. With a booster of Pfizer after Sinovac 50% 
produced IgG anti-RBD and 70% IgG anti-Spike, 50% IFN-γ and IL-2. Among the group with previous COVID-19, 57% 
produced IgG anti-RBD and anti-Spike IgG, 71% IFN-γ and 29% IL-2. 

Conclusions: CVID patients showed heterogeneous immune response after vaccination and these responses were 
higher in convalescents. AZ showed the highest rate of immune responses. In those vaccinated with Sinovac, 
responses were only improved after Pfizer booster dose, suggesting that the vaccine booster is essential as well as the 
change of vaccine platform used. 
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Background and Aims: In patients with 22q11.2 deletion syndrome (22q11.2DS) immunological defects may be 
widely variable, ranging from a SCID-like phenotype to less severe manifestations, with T lymphocytopenia and 
recurrent sinopulmonary infections and autoimmunity. Due to the immune defect, 22q11.2DS individuals represent a 
potential at-risk group in the current COVID-19 pandemic. Data on immune responses to immunization for SARS-CoV-
2 in 22q11.2DS are lacking, posing questions about the efficacy of actual immunization actual strategies. 

Methods: Sixteen patients with 22q11.2DS and 28 healthy age-matched controls (HD) were analyzed to evaluate the 
differences in terms of anti-Spike, generation of Spike-specific memory B-cells (MBC) with low (S+) or high affinity 
(S++), and Spike-specific T-cells two week after the second BNT162b2 vaccine dose, and two weeks after the third 
one. 

Results: After two doses the BNT162b2 vaccine induced Spike-specific IgG and IgA antibody responses in all HD and 
in 15/16 22q11.2DS patients, with levels rising significantly after the booster dose. Similar levels of anti S1IgG and IgA 
were recorded in the study groups. In HD, S+MBC were generated after the second dose, being increased after the 
third dose. Differently, 22q11.2DS patients developed S+MBC only after the third dose. Moreover, after completing 
third doses, 22q11.2DS raised lower levels of S++ MBC in comparison to the HD. Specific T-cell responses were 
evident in all HD and heterogeneous in 22q11.2DS patients. 

Conclusions: In patients with 22q11.2DS early immune responses after BNT162b2 immunization occurred, being 
boosted by the additional dose of vaccine. Our data highlights the need for supplemental vaccine doses for patients not 
previously infected. 
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Background and Aims: Patients with primary antibody deficiencies are at risk in the current COVID-19 pandemic due 
to their impaired response to infection and vaccination. Given the lack of information on effectiveness of anti-SARS-
CoV-2 vaccines in common variable immunodeficiency (CVID) patients, we seek to describe the immunogenicity of the 
COVID-19 vaccines in CVID patients. 

Methods: Ten patients (15-60 years) with CVID were enrolled in this study according to ESID criteria. Seven patients 
were naïve to SARS-CoV-2 infections and received mRNA COVID-19 vaccine, with a schedule of two doses with 21 
days apart. Blood samples were collected at least 7 days after the second dose. Three CVID patients, unvaccinated 
and non-infected with SARS-CoV-2 were also tested. Ten healthy donors similarly vaccinated and non-infected with 
SARS-CoV-2 were used as controls(HC). The EliA SARS-CoV-2-Sp1 IgG (Thermo Fisher S1 IgG) assay was used for 
the measurement of SARS-CoV-2 (Covid-19) IgG antibodies. 

Results: Overall, both HC and CVID patients showed a detectable SARS-CoV-2 specific humoral after COVID-19 
vaccination, with only the three unvaccinated CVID patients lacking anti- SARS-CoV-2 Abs. of note, CVID patients 
showed a lower anti- SARS-CoV-2 titers compared to HC. 

Conclusions: These results suggest that CVID patients can still benefit from vaccination. Thus, they should be 
encouraged to get vaccinated. Additional studies will be needed to further define the variability of humoral and cellular 
protective immune response after COVID-19 vaccination in immunocompromised patients. 
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Background and Aims: Inborn errors of the immunity (IEI) patients may have a reduced or absent humoral and 
cellular response to vaccination due their underlying immune defects. Early treatment with monoclonal antibodies 
(mAbs) and/or antivirals is a valuable tool in this population. We aim to assess safety and clinical outcomes of early 
treatments for COVID-19 among IEI patients. 

Methods: We retrospectively reviewed all IEI patients who received an early treatment with mAbs or antivirals 
(673ypogammag or 673ypogamm) for COVID-19, according to IEI centre at a tertiary hospital. Outcomes are 
evaluated, in particular frequency of adverse drug reaction (ADR), duration of molecular swab positivity, duration of 
symptoms, reinfections. 

Results: Early treatments were administered to 37 IEI patients (25 CVID, 2 XLA, 3 AD-HIES, 1 CGD, 1 complement 
deficiency, 1 Good Syndrome, 3 UnPAD, 1 sDIgA with bronchiectasis). Antivirals plus mAbs were administrated to 10 
patients, 8 patients received only antivirals (because mAbs were not available) and 19 patients received only mAbs. All 
the patients were vaccinated with 3-doses mRNA vaccines. One subject reported ADR that needed stopping antiviral 
treatment. Median time from the treatment to molecular swab negativity ranged from 1 to 8 weeks, symptoms solved in 
2-4 days. During the observation period of 6 months after treatment administration, nobody was hospitalized for causes 
related to COVID-19 nor died. One patients had new SARS-CoV-2 infection 15 weeks after the administration of mAbs 
for the first SARS-CoV-2 infection and was treated with antiviral. 

Conclusions: Treatments in the early stages of COVID-19 have favourable outcomes in IEI patients. 
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Background and Aims: The clinical course of COVID-19 varies considerably among patients. Our study aims to 
investigate the relationship of switched memory B cells (SMBCs) (CD19+ CD27+ IgM- IgD-) with the clinical course of 
COVID-19 in CVID patients. 

Methods: CVID patients followed in Necmettin Erbakan University Meram Medical Faculty Clinical Immunology and 
Allergy clinic were included in the study. of these patients, clinical course data and basal SMBCs levels of those who 
had COVID-19 between March 2020 and June 2021 (SARS-CoV-2 PCR positive) were obtained from patient files. 

Results: of the 62 CVID patients, 24 who had COVID-19 were included in the study. SMBCs counts in CVID patients 
were significantly lower in the severe COVID-19 group. (p=0.018). In the patients whose SMBCs levels were lower 
than the normal range, the duration of hospitalization, duration of disease symptoms, and SARS-CoV-2 PCR positivity 
duration were higher (p=0.021, 0.034, and 0.012, respectively). In addition, a significant negative correlation was found 
between SMBCs levels and SARS-CoV-2 PCR positivity duration in CVID patients who had had COVID-19 (r= -0.397, 
p=0.038). 

Conclusions: T cells and B cells have essential roles in the clearance of viral infections. SMBCs that develop during 
acute infection induces the development of plasma cells in the event of reinfection, who mediate the antibody 
response. It has been shown that low levels of SMBCs in CVID patients may be associated with severe COVID-19. In 
this group of CVID patients, the administration of aggressive treatment modalities in the early stages of COVID-19 may 
allow morbidity and mortality rates to decrease. 
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Background and Aims: Severity and mortality of COVID-19 largely depends on virus clearance by host immunity. 
Among various comorbidities potentially impacting on this process, the weight and the consequences of an antibody 
deficiency have not yet been clarified. 

Methods: Serum protein electrophoresis (SPE) was evaluated in a cohort of consecutive patients with COVID-19, 
hospitalized in non-intensive care setting. Disease severity, measured by a validated score and by the need for semi-
intensive (sICU) or intensive-care-unit (ICU) admission, and mortality were compared between patients with (HYPO) 
and without (no-HYPO) hypogammaglobulinemia. Anamnestic data and clnical records were also evaluated. 

Results: We enrolled 374 patients, of which 39 representing the HYPO cohort (10.4%). In 10/39 the condition was 
previously neglected, while in the other 29/39 hematologic malignancies were common (61,5%); 2/39 were on regular 
immunoglobulin replacement therapy (IgRT). Patients belonging to the HYPO group more frequently developed a 
severe COVID-19 and more often required sICU/ICU admission than no-HYPO patients. IgRT were administered in 
8/39 during hospitalization; none of them died or needed sICU/ICU. Among HYPO cohort, we observed a significantly 
higher prevalence of neoplastic affections, of active oncologic treatment and bronchiectasis, together with higher 
prevalence of superinfections, mechanical ventilation, and longer disease duration. The analysis of the mortality rate in 
the whole cohort showed no significant difference between HYPO and no-HYPO. 

Conclusions: Hypogammaglobulinemia was associated to a more severe COVID-19 and more frequent admission to 
s-ICU/ICU, particularly in absence of IgRT. Our findings emphasize the add-value of routine SPE evaluation in patients 
admitted with COVID-19 and to consider IgRT initiation during hospitalization. 
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Background and Aims: Inborn errors of type I interferon (IFN) immunity and auto-antibodies against type I IFN 
account for at least 3.5% and 10.2% of life-threatening coronavirus disease 2019 (COVID-19) cases, highlighting the 
importance of type I IFN in critical COVID-19. We identified a heterozygous frameshift variant in the extracellular 
domain of IFNAR2 (p.Glu140fs) in an otherwise healthy female who suffered from severe COVID-19. IFNAR2 is a 
subunit of the interferon-α/β receptor (IFNAR) complex composed of IFNAR1 and IFNAR2 which induces IFN-
stimulated gene (ISG) expression through JAK/STAT phosphorylation. We hypothesized that this frameshift results in 
loss of IFNAR2 expression and impaired type I IFN signaling. 

Methods: To study this, we performed staining of the IFNAR2 receptor, phosphoflow signaling assays and ISG 
expression analysis on fibroblasts, peripheral blood mononuclear cells and phytohemagglutinin stimulated T cells. 

Results: Compared to healthy control samples, our data demonstrated reduced IFNAR2 expression as well as 
impaired STAT1, STAT2 and STAT3 phosphorylation and a variable effect on ISG expression (reduced to normal) 
upon type I IFN stimulation (IFNα2, IFNβ and IFNω). SARS-CoV-2 infection experiments of patient fibroblasts are 
ongoing. 

Conclusions: These results are in line with the hypothesis that IFNAR2 haploinsufficiency underlies severe COVID-19 
due to defective type I IFN signaling (Q. Zhang et al., Science 2020). 
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Background and Aims: Several factors predispose to critical COVID-19, including old age, various co-morbidities and 
host genetics. Particularly, genetic variants impairing type I interferon (IFN) responses increase susceptibility to 
COVID-19. Additionally, autoantibodies against type I IFN also increase susceptibility significantly. However, not all 
patients who develop critical COVID-19 fall into one of these known susceptibility groups. Thus, we hypothesize that 
variants in genes involved in non-IFN antiviral mechanisms can significantly impact on host susceptibility to critical 
COVID-19. 

Methods: We included patients with critical COVID-19 in Denmark and performed whole exome sequencing (WES). 
To identify novel susceptibility genes, the WES data were filtered based on CRISPR screen data available in the 
literature. By this approach we identified variants in several different genes, which in the CRISPR screens had shown 
antiviral activity against SARS-CoV-2. 

Results: These variants included two missense variants in SSRP1, p.R316W and p.S651L, a nonsense variant in 
MRPS25, p.R132* and a frameshift variant in EXOSC8 N21Lfs*4. By siRNA knockdown in A549 hACE2 cells SSRP1, 
MRPS25 and EXOSC8 were confirmed to have strong antiviral activity against SARS-CoV-2. Expression of the patient 
variants in HEK293T cells demonstrated equal expression of wild type (WT), p.R316W and p.S651L SSRP1. MRPS25 
p.R132* gave rise to a truncated protein expressed at decreased levels compared to WT MRPS25, whereas the 
EXOSC8 frameshift variant completely abolished expression of EXOSC8 protein. 

Conclusions: We are currently investigating the mechanisms by which SSRP1, MRPS25 and EXOSC8 inhibit SARS-
CoV-2 replication, as well as the functional impact of the identified gene variants in patients. 
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Background and Aims: Genome-wide association studies have recently identified 3p21.31, with lead variant pointing 
to the CXCR6 gene, as the strongest thus far reported susceptibility locus for severe COVID-19. CXCL16 is 
synthesized as a transmembrane molecule that is expressed as a cell surface-bound molecule, and as a soluble 
chemokine. The CXCR6/CXCL16 axis mediates homing of T cells to the lungs in disease and hyper-expression is 
associated with 678ypogamma cellular injury. The aim was to characterize the CXCR6/CXCL16 axis in the 
pathogenesis of severe COVID-19. 

Methods: Plasma concentrations of CXCL16 collected at baseline from 115 hospitalized COVID-19 patients 
participating in ODYSSEY COVID-19 clinical trial (and controls) were assessed. Another cohort of samples (n 79) was 
used to see if the effect replicates. CXCL16 levels in plasma were determined with ELISA assay. Furthermore, whole-
genome sequencing was conducted on all samples. 

Results: We report elevated levels of CXCL16 in a cohort of COVID-19 hospitalized patients. We previously reported 
elevated levels of CXCL16 in a cohort of COVID-19 severe hospitalized patients (P-value<0.02). Importantly we report 
a significant effect of elevated CXCL16 on mortality (P-value<0.03) effect that is now replicated (mortality (P-
value<0.0004)). Clinically, at 700pg/mL, the OR is 20.6, (p-value 0.04) essentially suggesting one has a ~25% mortality 
when CXCL16 levels are above ~700pg/ml. We also further characterize the role of the CXCR6 expression on CD8 T 
cells. 

Conclusions: These latest findings further support the significant role of the CXCR6/CXCL16 axis in the 
immunopathogenesis of severe COVID-19 and warrant further studies to understand which patients would benefit most 
from targeted treatments. 

Disclosure: SPS is an employee of Vanda Pharmaceuticals Inc. 
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Background and Aims: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused the global 
pandemic with high morbidity and mortality. There is an incomplete understanding of the genetic and immunological 
factors conferring diverse host immune response. 

Methods: We use whole gene sequence to identify gene variant in patients with critical COVID-19. Also we applied 
Western Blot, qPCR, and CRISPR Cas9 to explore the role of autophagy in antiviral defenses against SARS-CoV-2. 

Results: Here, we identify a patient with severe COVID-19 who carries a rare monoallelic variant in the autophagy 
gene RB1CC1. SARS-CoV-2 induces autophagy in ACE2 A549 cells and primary pulmonary epithelial cells, however 
the induction of autophagy in patient monocyte-derived macrophages (MDMs) is reduced. Knock down (KD) of 
RB1CC1 by nucleofection in ACE2 A549 cells results in defective autophagy, increased SARS-CoV-2 replication with 
preserved interferon (IFN) and IFN-stimulated gene responses. 

Conclusions: This study gives us a greater understanding of how defective autophagy may represent an inborn error 
of immunity that can lead to increased susceptibility to SARS-CoV-2 infection, suggesting an important role for 
autophagy in antiviral immunity. 
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Background and Aims: Multisystem inflammatory syndrome in children (MIS-C) associated with COVID-19 is a 
complication, that may occur within 2 to 6 weeks after the primary infection. The pathogenesis is not fully understood, 
but there could be some genetic susceptibility including defects in genes, that regulate cytokine signalling. 

Methods: This is observational prospective clinical study with case series. We present a group of 22 patients (15 boys, 
7 girls) with MIS-C hospitalized from November 2020 to May 2022. The mean age of the patients was 8.9±4.3 years. 

Results: The mean time interval from the onset of COVID-19 infection to clinical manifestation of MIS-C was 26.7±9.8 
days. Initial clinical picture was variable – fever (n=22) with mean duration of 4.9±2.1 days, cardiovascular (n=20), 
gastrointestinal (n=15) and respiratory (n=10) symptoms, palmoplantar erythema (n=7), skin rash (n=14), conjunctivitis 
(n=12), skin peeling (n=4), polyserositis (n=16). We detected a typical elevation of inflammatory markers, coagulopathy 
and elevated cardiac markers (patients with cardiovascular disease). In the immune profile, we detected lymphopenia 
and moderate to critical cellular deficiency (n=20) with evidence of immune paralysis (n=11), monocyte anergy 
syndrome (n=1), NK cell depletion (n=12). All patients were treated according to the protocol for MIS-C, 1 patient was 
given anakinra – IL-1 receptor antagonist. 

Conclusions: Children with MIS-C need multidisciplinary approach (paediatric intensivist, immunologist, cardiologist, 
rheumatologist, pulmonologist, haematologist). Early protocolar treatment can prevent complications. More case 
reports or series and cohort studies are needed to better understand the underlying process and risk for development 
of this condition after COVID-19 infection. 
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Background and Aims: ICF syndrome is a rare autosomal recessive heterogeneous disease characterized by 
immunodeficiency, centromeric instability and facial anomalies. Here, we present a case of ICF1 syndrome diagnosed 
following Covid 19 infection. 

Methods: An 8-year-old girl referred for immunologic evaluation after a two-week period of intravenous 
681ypogammag treatment with no significant improvement due to lung infection and diarrhea following Covid 19 
infection. Her history revealed repetitive hospitalization due to lung infections and diarrhea since the neonatal period. 
Her parents were cousins and she had a history of two siblings death. Her body weight was 20 kg (3-10p) and height 
was 119 cm (3-10p). She had a narrow, elongated face, flat nasal bridge, low-set ears, micrognathia and mild mental 
retardation.(Fig.1).Computed tomography of the thorax showed bronchiectasis in both lungs and a ground-glass 
appearance. Laboratory examinations revealed normal range of B, T, NK cell counts and percentages in lymphocyte 
subgroups in addition to 681ypogammaglobulinemia. Specific antibody responses were low. Whole exome sequencing 
detected a predefined mutation in the DNMT3B gene (c.1721G>A p.R574Q)and the patient was diagnosed with ICF. 
The genetic findings were then confirmed by karyotype analysis on peripheral blood. In the cytogenetic analysis; 
instability was observed in the 1st and 16th chromosomes( Fig. 2).  



 

Figure 1 : Facial appearance of patient  

 

 Figure 2: Centromeric instability of chromosomes 1 and 16 

Results: Our case is the first ICF1 patient diagnosed following Covid 19 infection. 

Conclusions: Combined immun deficiencies should be considered in syndromic paitiens with frequent and sustained 
enfections. 
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Background and Aims: Since the inception of the COVID-19 pandemic, investigation has been ongoing into factors 
impacting infection severity, which can range from asymptomatic to ARDS and death. Previous COVID-19 patient 
cohorts have been highly heterogenous in clinical presentation, age, and other parameters. We collected and clinically 
characterized a cohort of young (n=38, <50 years), previously healthy individuals who were hospitalized in intensive 
care units during the first COVID-19 pandemic wave. We set out to identify immunological and genetic factors 
underlying the severity of their disease. 

Methods: Blood samples were collected after convalescence. DNA was isolated and subjected to genome sequencing 
and analyses for inborn errors of immunity (IEI). Leukocytes were cryopreserved and analyzed functionally for viral 
sensing and type I interferon (IFN) signaling. We also analyzed serum for type I IFN autoantibodies. 

Results: Most patients were previously unaffected by infectious disease and clinical examination did not suggest IEI. 
In two patients, anti-IFNα-autoantibodies were identified. Genome sequencing analysis revealed rare variants in the 
type I IFN pathway as well as a few other immune genes in some patients. Nonetheless, functional analyses of 
plasmacytoid dendritic cell sensing of TLR7 and TLR9 agonists or lymphocyte phosphorylation of STAT1 upon type I 
IFN stimulation was not defective in any of the patients. 

Conclusions: We conclude that deficiency in type I IFN, as observed in a significant proportion of young patients with 
life-threatening COVID-19, does not explain the majority of non-familial cases, Investigation into a wider range of 
causes may be beneficial in young and fit patients with severe COVID-19. 
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Background and Aims: Knowledge in the literature regarding PIDs or inborn error of immunity (IEI) as a risk factor for 
severe COVID-19 is scarce. Our aim is here to elaborate the course of COVID-19 in patients with PIDs, especially in 
predominantly antibody deficiencies. 

Methods: We retrospectively included 18 cases (13 male, 5 female), aged 30 months to 32 years old, with 
predominantly antibody deficiencies of our IEI group of 120 patients in this cross-sectional study. Their mean age was 
12.2 (3-32) years. This study retrospectively evaluated the patients from February 2020 to February 2022 to determine 
the prevalence of COVID-19; including IEI patients with COVID-19. Assays used: polymerase chain reaction (PCR) 
tests for SARS-CoV-2 were detected by nasopharyngeal swab as positive. 

Results: Bronchiectasis in 1 patient, there was no other comorbidity. A total of 18/120 PID patients, aged 30 months to 
32 years, were tested positive for SARS-CoV-2. All of the patients were on routine monthly IVIG replacement therapy 
at the time of virus detection. Also, 9/18 patients received intermediate dose IVIG treatment. Moreover, 2/18 patients 
were completely asymptomatic, but 16 out of 10 patients were symptomatic. Consequently, none of the patients 
displayed severe illness and even none required supplemental oxygen and/or intensive care unit admission. Other than 
intermediate dose IVIG treatment in 9/18 patients, one utilized hydroxychloroquine, one used favipiravir and 4 patients 
used antibiotics. 

Conclusions: The all of our patients presented a benign course and better outcome than general population, 
suggesting a possible protective factor related with younger age despite IEI. 
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Background and Aims: Patients with X-linked agammaglobulinemia (XLA) are predisposed to recurrent infections due 
to failure in B cell development. COVID-19 infection in XLA patients was initially reported as mild. This case series 
includes 5 XLA patients with a heterogenous symptomatology following COVID-19 infection and a favorable outcome 
while treated with monoclonal antibodies. So far, only convalescent plasma and antiviral medications have been 
reported as treatments in this setting. 

Methods: Medical records were reviewed to extract data regarding the diagnosis of XLA, past medical history, 
vaccination status, COVID-19 disease presentation, treatments and evolution. This case series includes adult patients 
with XLA diagnosed with COVID-19 between march 1st 2020 and march 31st 2022. 

Results: Among the 7 XLA patients followed at the immunodeficiency clinic of CHU de Québec, 5 of them tested 
positive for COVID-19. Three had mild symptoms, two were hospitalized and only one of them was admitted to the 
intensive care unit. All 5 patients were treated with monoclonal antibodies. Sotrovimab was used in three cases and 
the combination of Casirivimab and Imdevimab in two. The more severe cases were observed with the Delta variant. 
Only one patient presented a cytokine storm syndrome and was treated with steroids and Tocilizumab. 

Conclusions: Clinical presentation of COVID-19 is heterogenous among these patients with the same 
immunodeficiency. All patients had a favorable outcome after receiving monoclonal antibodies. The low rate of cytokine 
storm syndrome observed amongst XLA patients may be related to the deficiency of Bruton‘s tyrosine kinase by 
preventing the activation of macrophage and Interleukine-6 production. 
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Background and Aims: Some studies have evaluated the clinical course of COVID-19 in patients with PID and the 
genetic predisposition or underlying inborn errors of immunity and reported a variable course from asymptomatic to 
severe and complicated course of COVID-19 in this patient population. In this study, we report the clinical course, 
follow-up, and outcome of COVID-19 in patients with PID followed at tertiary PID centers in Egypt with the aim of 
contributing information regarding the course of the disease. 

Methods: Data were collected from May 2021 to April 2022. Demographical and clinical data including age, PID type, 
and underlying genetic cause if known, COVID-19 presentation and diagnosis, treatment, and outcomes were collected 
from all patients who tested positive for COVID-19 during the study period. 

Results: We reported 35 PID patients who tested positive for COVID-19 (23 male patients and 12 female patients). 
Their age ranged from 8 months to 16 years. Eight patients had predominant antibody deficiency and 14 patients with 
combined immunodeficiency. Thirty-four patients were admitted to the hospital, and 11 of them were admitted to ICU 
and required mechanical ventilation. Three patients developed MIS-C and one of them died. Seven patients died due 
to respiratory failure. 

Conclusions: Although it is clear that mortality in patients with PID is higher than in the general population, it is difficult 
to suggest a group among primary immunodeficiencies as riskier for severe COVID-19 infection, according to the data 
published so far. A relatively small cohort of only 35 patients is an important limiting factor for this study. 
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Background and Aims: Patients with primary immunodeficiency (PID) have been considered particularly vulnerable to 
SARS-CoV-2 infection. 

Methods: Clinical and laboratory data from the medical’ records of 57 patients with different types of PID, between 
March 2020 and February 2022, have been retrospectively analyzed (median follow up 10, IQR 3.5-12.5months). 

Results: Among our PID patients, 22/57 (38.6%) had COVID-19 (PID/COVID), so the cohort of PID/COVID 
encompassed 15/22 (68.1%) patients with Common Variable Immunodeficiency (CVID), 4/22 (18.1%) with 
Agammaglobulinemia (AGA), 1/22 (4.6%) with Chronic granulomatous disease (CGD), 1/22 (4.6%) with CTLA-4 
deficiency syndrome (CTLA-4DS), and 1/22 (4.6%) with 21q deletion syndrome (21qDS). Mild/moderate form of 
COVID-19 had 68.1%, severe 27.3%, and critical 4.6% patients; 41.5% required hospitalization and 4.6% had the 
lethal outcome. Patients from different PID categories (AGA, CVID, CGD, and CTLA-4DS) suffered from severe, while 
patient with combined immunodeficiency (21qDS) developed critical illness. In comparison, healthy people usually 
present with mild/moderate in 80%, severe disease in 15%, while 5% progress to critical illness. Prolonged SARS-
CoV-2 positivity and inflammatory relapses had 3/22 (13.6%), two patients with AGA and the patient with CGD. Most of 
our PID/COVID patients were treated with antibiotics (77.3%), while 63.6% received antivirals (favipiravir, remdesivir, 
molnupiravir), 36.4% corticosteroids, 13.5% convalescent plasma, 9.1% tocilizumab, and 9.1% monoclonal antibodies 
(casirivimab/imdevimab). 

Conclusions: Bronchiectasis, malignancies, enteropathy, IgG concentrations below normal values, and combined 
immunodeficiency have been associated with severe/critical illness. Prolonged positivity and post COVID-19 
inflammatory relapses were associated with agammaglobulinemia, bronchiectasis and regular antibiotic prophylaxis 
due to presence of severe chronic lung disease. 
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Background and Aims: SARS-CoV-2 infection can be more severe in Inborn Errors of Immunity (IEI) patients with a 
high mortality rate. We assessed the frequency and clinical features of SARS-CoV-2 infection in individuals with IEI 
after Covid-19 vaccine. 

Methods: Prospective longitudinal study involving 25 volunteers aged 18-52y with IEI: 15 Common Variable 
Immunodeficiency; 3 HyperIgM Syndrome; 2 X-linked Agammaglobulinemia; 2 Specific antibody deficiency; 1 
Hypogammaglobulinemia; 2 Combined immunodeficiency. The 25 volunteers received three doses of Covid-19 
vaccines between June and November 2021 and 23 patients received the fourth dose between January and March 
2022. Two inactivated SARS-CoV-2 vaccine doses (CoronaVac) followed by two BNT162b2 doses were administered. 
Individuals with suspected Covid-19 symptoms collected a nasopharyngeal swab for RT-PCR and viral genome 
sequencing. 

Results: of the 25 patients, 2 (8%) had mild Covid-19 before study enrollment. Over 11 months, 28 Covid-19 RT-PCR 
tests were performed for suspected cases, with 9 positive results (32.1%). There was one severe case, requiring ICU 
and mechanical ventilation 11 days after the first vaccine dose, with a mild reinfection 132 days after the third dose. 
Remaining 7 cases were mild (77.7%) during the circulation of Omicron variant. Viral genome sequencing revealed 5 
cases of the Omicron BA.1 lineage, 3 inconclusive cases and 1 case still under investigation. 

Conclusions: Vaccination of patients with IEI was associated with low severity of Covid-19 cases, suggesting that, 
besides humoral immune response, specific cellular immunity may be involved in the protection of individuals with IEI 
against severe disease, hospitalization and death. 
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Background and Aims: SARS-CoV-2 infection has a milder variable course in children than adults.There are not 
enough studies on the effect of basic immunological mechanisms on the course of the disease.In our study, we 
planned to perform the clinical and basic immunological evaluation of patients with different clinical presentations 
followed up and to determine their effect on the prognosis of COVID-19. 

Methods: Sixty-eight patients who were diagnosed with Covid-19 in Ege University Pediatrics Clinic between 
May/2020 and February/2021 were included in the study.Demographic characteristics,clinical 
findings,treatments,follow-ups and laboratory (routins,Ig-levels,lymphocyte-subgroups,T-lymphocyte-panel and B-cell-
differentiation-test) results of these patients were recorded. 

Results: of the 68 patients,47.1%-female(n:32),52.9%-male(n:36), mean age was 68-months.Concomitant chronic 
disease was detected in 21 patients;5 of them were diagnosed with primary immunodeficiency (Di-George-Syndrome, 
APECED mutation, 3 cases unidentified-hypogammaglobulinemia).58.8%-of the patients received inpatient treatment, 
and 10.3%-of them needed intensive care.Clinically,75%-of them were asymptomatic-mild,25%-of them had moderate-
severe course,MIS-C developed in six patients and one patient died.Considering the relationship between disease 
severity and laboratory findings;significant correlation between disease severity and percentages of 
leukocytes,neutrophils, CD19+lymphocytes,CD19+CD38+IgMlowlymphocytes, 
CD19+CD38+CD27highIgMhighlymphocytes(p values;0.016, 0.000, 0.000, 0.024 and 0.029,respectively) and significant 
inverse correlation between disease severity and percentage of lymphocytes, CD3-CD16+CD56+lymphocytes(p values 
0.04,0.038,respectively) was found.In addition, the rates of inpatient treatment and need for intensive care unit were 
significantly higher in patients with low CD3 levels. 

Conclusions: As the severity of the disease increased,neutrophil,leukocyte count and CD19+,CD19+CD38+IgMlow and 
CD19+CD38+CD27highIgMhighlymphocyte percentages increased,on the contrary,lymphocyte and NK cell percentage 
decreased.Except for the patient with the APECED mutation,our patients with underlying primary immune deficiency 
did not have a severe disease course during COVID 19 infection. 
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Background and Aims: Severe acute respiratory syndrome coronavirus‐2 (SARS‐CoV‐2) infection may result in a life‐
threatening hyperinflammatory condition named multisystem inflammatory syndrome in children (MIS‐C). We aimed to 
assess the demographics, clinical presentations, laboratory characteristics, treatment, and outcomes of patients with 
MIS‐C at Mansoura University Children's Hospital; a tertial Children's hospital in Egypt. 

Methods: We performed a retrospective study of patients with MIS‐C admitted to Mansoura University children's 
Hospital in Egypt between August 2020 and August 2021. We studied and analyzed their demographic data, clinical 
manifestations, laboratory tests, treatment, and outcomes. 

Results: A total of 29 children were studied with ages ranging from 2 to 9 years. Eighteen of them are male patients 
and 11 female patients. Recent SARS-COV-2 infection was identified in all of them (100%). Eight patients required 
Pediatrics Intensive Care Unit (PICU) admission, and 7 of them required mechanical ventilation. Lab investigations 
revealed high ESR, ferritin, and D-Dimer in all. Low hemoglobin (Hb), and thrombocytosis in 88% and 75% of them, 
respectively. Treatment with intravenous immunoglobulin was used in all patients in addition to steroids, acetylsalicylic 
acid, and/or Anti-IL6 in a selected group of patients. 5 patients died due to shock or severe multiorgan failure. Fifteen 
patients recovered completely and 9 patients recovered with sequelae like dilated coronaries, tachycardia, or 
myocardial dysfunction. 

Conclusions: Children with MIS‐C have variable clinical presentations. The long-term outcome is generally favorable. 

Cardiovascular manifestations resolved in the majority of the children during follow-up. It is essential to make patient‐
based decisions and a stepwise approach to the treatment of this life‐threatening disease. 
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Background and Aims: Generation of SARS-CoV-2-specific T-cellular and humoral immunity was observed after 
COVID-19 vaccination in CVID patients. It is unknown, whether seroconversion in CVID patients could also result in 
the development of a functional B-cell memory. We therefore aimed to investigate T-cellular and humoral immune 
responses in CVID and HC as well as functional B-cell memory formation after COVID-19 vaccination in CVID patients 
with specific antibody response. 

Methods: All 16 CVID patients had a documented impaired pneumococcal vaccine response and reduced switched 
memory B cells (MBC). CVID patients with (n=10) and without (n=6) SARS-CoV-2-specific IgG/IgA antibodies and 8 
HC were examined for SARS-CoV-2-specific T cell immunity using flow cytometry. Formation of a functional B cell 
memory was assessed by SARS-CoV-2-ELISpot 

Results: After vaccination, analyses of antigen specific T cells in CVID and HC revealed a significant and similar 
increase of activated CD4+CD154+CD137+ T cells as well as the generation of polyfunctional (IFNγ+TNFα+IL-2+) 
cytokine responses in response to stimulation with SARS-CoV-2 spike peptide pools. SARS-CoV-2 MBC ELISpot 
revealed that seroresponsive CVID patients were not able to generate a SARS-CoV-2 MBC recall response. 
Differentiation into antibody secreting cells after SAC stimulation was detectable in 7/10 CVID patients, but at lower 
levels than in HC. 

Conclusions: CVID patients mounted a robust, memory-like T cellular immune response after SARS-CoV-2 
vaccination irrespective of antibody response. Despite seroconversion in some CVID patients, formation of a functional 
B cell memory was impaired. Atypical antibody response might indicate short lived humoral immunity. Reasons for 
different antibody formation in CVID remain to be determined. 

Disclosure: Dr. Victor M Corman is named together with Euroimmun on a patent application filed recently regarding 
detection of antibodies against SARS-CoV-2. The other authors have declared that no competing interests exist. 
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Background and Aims: This study aims to report a monocentric experience on SARS-CoV-2 infection in X-linked 
agammaglobulinemia (XLA) due to genetic defects in Bruton’s tyrosine kinase (BTK). 

Methods: The 12 XLA patients enrolled are carriers of pathogenic mutations on BTK gene, atypical phenotype was 
confirmed with functional tests. Evaluation of humoral and T-cell response after infection and/or after administration of 
COVID-19 mRNA vaccine have been analysed. 

Results: During the 2nd-wave infection, two paediatric patients were mild symptomatic and negativized in 2 weeks. 
Specific T-CD4+ response was absent. Two months after their primary cycle vaccination, they got again 
mild/asymptomatic infection during the fourth wave and recovered in 2 weeks without therapy. Two adults were 
hospitalised for COVID-19 during the 2nd-wave: the younger recovered 10 weeks later only after monoclonal Abs, he 
had poor T-CD4+ response; the older was admitted to ICU for 6 weeks and negativized after 10 weeks. This patient, 
who has an atypical phenotype, presented both humoral and good SARS-CoV-2-specific T-CD4+ response. During the 
4th-wave infection (after two-doses anti-COVID vaccine), one 12-years-old and one 38-years-old got COVID-19. The 
child recovered one week after monoclonal Abs. The adult received monoclonal Abs+antivirals and four weeks later, 
another antiviral-course because he remained positive. The 6 XLA previously uninfected patients received three doses 
of COVID-19 mRNA-vaccine. All the patients had detectable IFN-gamma production confirming T-cell response. Three 
patients, with atypical phenotype, developed also humoral response. 

Conclusions: Among adult XLA patients, persistent infection could be common and SARS-CoV-2 specific T-cell 
responses, when present, appear insufficient to achieve viral clearance. 
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Background and Aims: The possible protective effect against COVID-19, of circulating antibodies to other 
coronaviruses in immunoglobulin products remains unclear. This is an important consideration for people with X-linked 
agammaglobulinemia (XLA) as their health depends on treatment with immunoglobulin preparations that need to 
contain neutralizing antibodies against pathogens in the environment. 

Methods: 10 unvaccinated for SARS-CoV-2 patients (aged 0-21y) with XLA who received immunoglobulin 
replacement therapy and with no history of Covid-19 infection were enrolled in this study. 10 healthy adults that 
received the BNT162b2 mRNA COVID-19 vaccine were also used as positive controls. The EliA SARS-CoV-2-Sp1 IgG 
(Thermo Fisher S1 IgG) assay was used for the measurement of SARS-CoV-2 (Covid-19) IgG antibodies. 

Results: All patients (100%) with XLA receiving immunoglobulin replacement therapy showed no levels of anti-Covid-
19 antibodies in their sera compared to the healthy vaccinated controls who showed high levels of CoV-2-Sp1 IgG 
antibodies. 

Conclusions: The absence of CoV-2-Sp1 IgG antibodies are highly unlikely to offer any protection against Covid-19 in 
XLA patients receiving immunoglobulin products. Further research and clinical experience are necessary to fully 
elucidate these observations. 
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Background and Aims: Severe combined immunodeficiency (SCID) is characterized by severe T lymphocyte 
dysfunction and variable B/NK cell abnormalities. With extreme susceptibility for infection, SCID usually evolves fatal in 
the first months in the absence of treatment.. For multiple infectious diseases, epidemiological dynamics were altered 
during the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic. 
Methods: We describe two SCID patients with delayed onset of symptoms during the SARS-CoV-2 pandemic. 
Results: P1, a boy, presents with first symptoms of respiratory tract infection at age of 14 months. P2, another boy, 
presented lower respiratory tract infection and gastroenteritis at 8 months. Previously, both patients had remained free 
from severe infections, failure-to-thrive or developmental delay. Daycare attendance was postponed because of 
lockdown measures. Absent thymic shadows prompted further investigations in both instances. Lymphopenia with a T-
B+NK+ (P1) and T-B-NK+ (P2) phenotype was found. Pulmonary infection with vaccine-strain measles and 
parainfluenza (P1) and disseminated adenovirus infection (P2) was documented. Despite broad antimicrobial treatment 
(including ribavirin (P1) and cidofovir (P2)) respiratory disease progressed. Cardiogenic shock (P1) and 
hemophagocytic syndrome (P2) developed. Ultimately, multiple organ failure resulted in fatal outcome in both. Genetic 
testing revealed a homozygous c150_153del in IL7R (P1) and compound heterozygous c.442dupG and c.241C>T in 
DCLRE1C (P2). 
Conclusions: We describe two patients with SCID, yet late presentation. Their exposure to infection could have been 
diminished because of reduced microbial transmission during the pandemic. Clinicians should be aware of delayed 
presentations of severe immune disorders during a global sanitary crisis. *the first and last two authors contributed 
equally. 
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Background and Aims: We report the clinical characteristics of COVID-19 together with the SARS-CoV-2-specific 
humoral and cellular response in a patient with lack of CD8+ T cells due to the rare Gly111Ser mutation in the CD8α 
chain. 

Methods: Measurement of humoral response was done by detection of S1- and neutralizing antibodies. The cellular 
response was measured by S1-specific IFN-γ T-cell response by Fluorospot. 

Results: In 2020 the patient received the two-doses mRNA-1273 vaccine. In December 2021, before receiving the 
third dose, she experienced myalgias, arthralgias, odynophagia, dysphonia, fever, cough and dyspnea, and the PCR 
resulted positive. She experienced thorax pain without radiological lung lesions and a mild infection course no 
supplementary oxygen nor hospitalization required). After treatment with corticoids, AINEs and amoxicillin-clavulanic 
acid, she fully recovered. A blood sample was collected 15 days after the disease resolution and before the 
3rd vaccination dose. The patient was positive for anti-S, anti-N and neutralizing antibodies, and for the cellular 
response (IFNγ+ T cells specific for S1, N and M). The reactivity against N and M demonstrated immune response to 
natural infection. Due to the lack of pre-infection sample, we ignore if the vaccination or the natural infection was the 
origin of the anti-S response. 

Conclusions: The lack of CD8 co-receptor did not seem to impair the recognition of SARS-CoV-2 antigens and the 
mounting of an optimal immune response. These results together with the mild COVID-19 suggest that CD8-defective 
lymphocytes largely maintain their cytotoxic capacity and are capable of coping with COVID-19 
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Background and Aims: In many studies, it has been reported that the SARS-CoV-2 PCR test became positive again 
in recovered covid-19 patients. The reasons for recurrent positivity are controversial. We present our immunodeficient 
patient who was found to be SARS-CoV-2 PCR positivity twice, 10 months apart. 

Methods: Case presentation: A 4-year-old girl, who had been receiving intravenous immunoglobulin (IVIG) therapy 
since 19 months of age due to severe transient hypogammaglobulinemia in an infant, had 2 SARS-CoV-2 infections 
with an interval of 10 months. She had no fever at her first infection. She was describing a runny nose, cough, and 
headache. 

Results: There was no lymphopenia or neutropenia. The C-reactive protein (CRP) value was 10 (upper limit: 5). An 
intermediate dose of 1 gr/kg IVIG was given to the patient whose computed thorax tomography was reported as 
normal. The patient recovered after 5 days. In her second/recurrent infection, she had a fever. Cough and runny nose 
did not describe. She had neutropenia (1.560/mm3) and lymphopenia (780/mm3). CRP value was <3.3. Intermediate 
IVIG at the dose of 400 mg /kg was given to the patient. Her fever did not recur after 48 hours. The patient recovered in 
3 days. 

Conclusions: Several possibilities recovered COVID-19 patients will retest positive for SARS-CoV-2. First, the positive 
signal of viral RNA may be from "dead" viruses / viral gene fragments without active replications. Secondly, in an 
immunodeficient patient, viral clearance may vary from patient to patient. Comorbidities also delay virus clearance.Viral 
clearance could not be achieved in our patient due to immunodeficiency. 
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Background and Aims: RAG 1 mutations have recently been detected in patients with delayed-onset disease 
exibiting granulomas and/or autoimmune manifestations. In this group, early-onset severe infections are infrequent, but 
late-onset immune dysregulation and infections cause significant morbidity. We aim to present a 17 year old boy with 
compound heterozygous variant c.256_257delAA (NM_000448.2) in RAG1 gene with autoimmune thyroiditis, vitiligo, 
splenomegalia with cytopenias, IgG4 subclass deficiency, chronic supurative lung disease and severe SARS-CoV-2 
pneumonia. 

Methods: We retrospectively analysed medical documentation of our patient. 

Results: A 17 year old boy was diagnosed with chronic supurative lung disease and IgG4 subclass deficiency. He was 
previously treated from the age of 9 beacause of his vitiligo and autoimmune hypothyreosis. He had severe 
splenomegalia with autoimune cytopenias, so he underwent splenectomy. Clinical exzome sequencing revealed that 
he has pathogenic heterozygous variant c.256_257delAA (NM_000448.2) in RAG 1 gene. After splenectomy his blood 
counts normalised, but for a short period of time. He developed CMV reactivation with oligoclonal expansion of TCRγδ 
and autoimmune neutropenia which has been treated with steroids. He also developed severe SARS-CoV-2 
pneumonia and he has been succesfuly treted with tocilizumab and steroids. 

Conclusions: Pateints in inborn errors of immunity were usualy reported to have mild COVID 19 course, but over all 
higher fatality rate than general population. The severity of SARS-CoV-2 infection seems to be related to type of 
comorbidities especially bronchiectasies. We also report a distinct form of RAG1 deficiency with autoimmune 
neutropenia upon CMV reactivaion and oligoclonal expansion of TCRγδ+ T cells. 
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Background and Aims: Data on cellular and humoral immunogenicity triggered by SARS-CoV-2 vaccines in patients 
with systemic autoimmune rheumatic diseases (SAIRD) are limited. In this study, we evaluated specific cellular and 
humoral responses in patients treated with different biological therapies after the third dose of SARS-CoV-2 vaccine. 

Methods: We studied 79 patients with SAIRD for specific anti-SARS-CoV-2 interferon-gamma (IFN-γ) production 
between 8-12 weeks after the third dose of the SARS-CoV-2 vaccine. In addition, anti-Spike IgG antibody titers were 
measured. 

Results: Seventy-nine SAIRD patients (51 women, 28men; mean age 57±11.3), were studied. Post-vaccine results 
displayed positive T cellular immune responses in 68 out of 79 (86.1%) SAIRD patients with a median anti-SARS-CoV-
2 IFN-γ titre of 1,606.85 mUI/ml. Seven (8.9%) SAIRD patients showed negative SARS-CoV-2 IFN-γ levels, whereas 4 
(5%) present borderline titres. Anti-Spike antibodies were detectable in all SAIRD patients. 

Conclusions: Our preliminary data show that the majority of SAIRD patients were able to mount an adequate specific 
cellular response after SARS-CoV-2 vaccination, emphasizing the relevance of vaccination in this group. Detectable 
specific antibody responses anti-SARS-CoV-2 vaccination was attained in all SAIRD patients. Our data might support 
the relevance of these immunological studies to personalize preventive and treatment decisions. 
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Background and Aims: Autosomal dominant mutations in CTLA-4 lead to lymphoproliferation, autoimmunity and 
immunodeficiency. We aim to describe a patient with an inborn error of immunity (IEI) and the immune responses to 
SARS-CoV-2 during her follow-up. 

Methods: A whole exome sequencing was carried out. CD25/CD134 coexpression was analysed on memory CD4+T-
cells by 6-colour-flow cytometry (BD Biosciences). 

Results: A 16-year-old female was first admitted with severe thrombopenia. Next admission was due to 
thrombocytopenic purpura and polyadenopathy. During her third admission (fever, polyadenopathy, thrombopenia, 
lymphopenia, splenomegaly, leishmaniasis and EBV reactivation), CT disclosed pulmonary infiltrates and biopsy 
showed granulomatous-lymphocytic interstitial lung disease (GLILD). As for immunosuppression, she had just received 
intermitent steroid therapy. Weakly positive ASMA and anti-tiroglobulin autoantibodies were detected. 
Immunoglobulins, lymphocyte percentages, memory and thymic output and functional HLH-oriented studies were 
normal. A new, “de novo” heterozygous missense mutation c.425G>A (p.Gly142Asp) in CTLA-4 was identified, 
affecting a conserved Ig-V domain of the protein and probably pathogenic according to our in silico results (PolyPhen). 
She suffered a mild form of COVID-19 in 2020, showing IgG anti-SARS-CoV-2-Spike (694.0 UA/mL) 6 months later. 
Following two SARS-CoV-2 BNT162b2 vaccinations, specific IgG >40.000 UA/mL and anti-SARS-CoV-2-Spike T-
CD4+ memory cells responses were detected. 

Conclusions: We report a young patient with a new heterozygous mutation in CTLA-4 associating GLILD. The close 
mutation p.Gly146Arg has been recently described in IEI patients with immune dysregulation. Our patient was able to 
generate robust specific T-cell and IgG responses against SARS-CoV-2, while other insufficient CTLA-4 patients 
showed suboptimal antibody responses to SARS-CoV-2, probably due to stronger immunosuppressor therapies. 
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Background and Aims: Clinical information on SARS-CoV-2 infection in patients with inborn error of immunity (IEI) 
during the current COVID-19 pandemic is still limited. Proper DNA repair machinery is required for the development of 
adaptive immunity, which provides specific and long-term protection against SARS-CoV-2. 

Methods: Although IEIs show a 1.23-higher incidence of SARS-CoV-2-infection, the infection incidence rate can be 
extremely higher than normal populations if they expose to the same condition as the normal population. We evaluate 
the impact of SARS-CoV-2-infections on IEI patients with DNA repair disorders and summarize susceptibility risk 
factors, pathogenic mechanisms, clinical manifestations and therapeutic strategies of COVID-19 in this special patient 
population. 

Results: Among the 54 SARS-CoV-2 infected patients with a DNA-repair disorder(48%female) reported thus far, 91% 
of patients had syndromic CIDs, and 9% of patients had non-syndromic CIDs. The median age at the time of SARS-
CoV-2 infection was 9.3/years. To date, 44 patients had Ataxia telangiectasia(81%); 3-patients had RAG 
deficiency(5%); 1-patient had DCLRE1C/deficiency(2%); 1 patient had DNA-PKcs deficiency (2%); 1 patient had 
NBS(1%); 3-patients had ICF syndrome(6%) and 1-patient had T-B- severe CID without a genetic diagnose (2%). The 
overall mortality rate was 9.2%(5/54) among these patients which is similar to the mortality rate in the previous 2 IEIs 
cohorts 8.1% (49/604) and 9.5% (9/94). of note, a huge difference in the mortality rate exists between DNA damage 
subtypes, being 2.27%, 33.33%, and 66.7% in the ATM, RAG and DNMT3B patient groups. 

Conclusions: DNA repair disorders have a positive association with intensified innate immune response and a 
negative association with adaptive immunity underlying SARS-CoV-2 infection. 
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Background and Aims: Immunodeficient individuals often rely on donor-derived immunoglobulin (Ig) replacement 
therapy (IGRT) to prevent infections. The passive immunity obtained by IGRT is limited and reflects the state of 
immunity in the plasma donor population at the time of donation. The objective of the current study was to describe 
how the potential of passive immunity to SARS-CoV-2 in commercial off-the-shelf Ig products used for IGRT has 
evolved during the pandemic. 

Methods: Samples were collected from consecutive Ig batches (n=60) from three Ig producers from the start of the 
SARS-CoV-2 pandemic until January 2022. SARS-CoV-2 antibody concentrations and neutralizing capacity were 
assessed in all samples. 

Results: In vivo relevance was assessed by sampling patients with XLA (n=4), lacking endogenous immunoglobulin 
synthesis and on continuous IGRT, for plasma SARS-CoV-2 antibody concentration. SARS-CoV-2 antibody 
concentrations in commercial Ig products increased over time but remained inconsistently present. Moreover, Ig 
batches with high neutralizing capacity towards the Wuhan-strain of SARS-CoV-2 had 32-fold lower activity against the 
Omicron variant. Despite increasing SARS-CoV-2 antibody concentrations in commercial Ig products, four XLA 
patients on IGRT had relatively low plasma concentrations of SARS-CoV-2 antibodies with no potential to neutralize 
the Omicron variant in vitro. Notably, three out the four XLA-patients had symptomatic COVID-19 during the Omicron 
wave. 

Conclusions: Two years into the pandemic the amounts of antibodies to SARS-CoV-2 varies considerably among 
commercial Ig batches obtained from three commercial producers. Importantly, in batches with high concentrations of 
antibodies directed against the original virus strain, protective passive immunity to the Omicron variant appears to be 
insufficient. 
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Background and Aims: SARS-CoV-2 vaccines have demonstrated reduced immunogenicity in patients with antibody 
deficiencies. It is therefore important to investigate the levels of anti-SARS-CoV-2 antibodies in the IgG products they 
are prophylactically treated with. . Here, we show more than 2 years-evolution of anti-S (Spike) antibodies against 
SARS-CoV-2 virus in plasma pools collected among Europe and U.S. and IgG medicinal products, and their 
neutralization capacity to wild virus and variants of concern (VOC). 

Methods: Antibodies to SARS-CoV-2 S protein were determined by ELISA in plasma pools from Europe and U.S. and 
final products (IgG). Neutralization assays were performed to determine the capacity to neutralize VOC using 
pseudovirus expressing S protein. 

Results: • Anti-SARS-CoV-2 S antibodies showed elevated titers since July‘20 in plasma from Europe and U.S. with 
dramatically high titers regardless of geographic origin, corresponding to the evolution of the pandemic and the 
vaccines campaigns worldwide. • Titers of anti-S antibodies in IgG medicinal products showed similar evolution over 
time as those seen in pooled plasma from March‘20 until now. IgG products showed high SARS-CoV-2 neutralizing 
capacity including latest VOC. 

Conclusions: Anti-SARS-CoV-2 S antibodies titers in pooled plasma and IgG medicinal products reflect the exposure 
to SARS-CoV-2 virus and the immunological status of the general population including vaccination campaigns 
worldwide. Current IgG medicinal products contain high anti-SARS-CoV-2 S antibodies with high neutralization 
capacity against previous and latest VOC including Omicron. Since these IgG are indicated for immunodeficient 
patients, a continued monitoring of the evolution of these antibodies deserves great interest. 

Disclosure: The authors of the study are full-time employees of Grifols, a manufacturer of intravenous 
immunoglobulins. 
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Background and Aims: Patients with immunocompromised disorders have mainly been excluded from clinical trials of 
vaccination against COVID-19. Thus, the aim of this prospective clinical trial was to investigate safety and efficacy of 
BNT162b2 mRNA vaccination in five selected groups of immunocompromised patients and healthy controls. 

Methods: 539 study subjects (449 patients and 90 controls) were included. The patients had either primary (n=90), or 
secondary immunodeficiency disorders due to human immunodeficiency virus infection (n=90), allogeneic 
hematopoietic stem cell transplantation/CAR T cell therapy (n=90), solid organ transplantation (SOT) (n=89), or chronic 
lymphocytic leukemia (CLL) (n=90). The primary endpoint was seroconversion rate two weeks after the second dose. 
The secondary endpoints were safety and documented SARS-CoV-2 infection. 

Results: Adverse events were generally mild, but one case of fatal suspected unexpected serious adverse reaction 
occurred. 72.2% of the immunocompromised patients seroconverted compared to 100% of the controls (p=0.004). 
Lowest seroconversion rates were found in the SOT (43.4%) and CLL (63.3%) patient groups with observed negative 
impact of treatment with mycophenolate mofetil and ibrutinib, respectively. 

Conclusions: The results showed that the mRNA BNT162b2 vaccine was safe in immunocompromised patients. Rate 
of seroconversion was substantially lower than in healthy controls, with a wide range of rates and antibody titres 
among predefined patient groups and subgroups. This clinical trial highlights the need for additional vaccine doses in 
certain immunocompromised patient groups to improve immunity. 
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Background and Aims: Effective protection against COVID-19 is of great importance in patients with common 
variable immunodeficiency (CVID). In a Dutch multicenter study 81% of CVID patients showed seroconversion after 
two mRNA-1273 COVID-19 vaccines. Anti-Spike(S) binding-antibody (IgG) titers were however significantly lower than 
in controls (van Leeuwen, et al. PMID: 35421449). Additional vaccination may be beneficial in CVID patients. 

Methods: According to Dutch COVID-19 vaccination guidelines, CVID patients on immunosuppressive drugs were 
eligible for a third (mRNA) vaccination. We assessed immunogenicity of a third dose of an mRNA COVID-19 vaccine in 
24 CVID patients. Full S-protein-specific binding IgG-antibody levels were assessed 28 days and 6 months after 
second vaccination and 28 days after third vaccination (which was given 1-4 weeks after the measurement at 6 
months). 

Results: Twenty-four patients with CVID were included. In 12 patients anti-S antibodies were detectable 28 days after 
two vaccinations with a mean geometric mean titer (GMT) of 424.0 BAU/ml (controls 3489 BAU/ml). Six months after 
vaccination GMT had declined to 77.1 BAU/ml (controls 693 BAU/ml). Eighteen days after third vaccination, the GMT 
increased to 212.2 BAU/ml. Twelve patients did not show seroconversion upon 2 vaccinations. None of these patients 
showed seroconversions after third vaccination. 

Conclusions: Third vaccination may be useful in CVID patients to boost the already acquired immunity. However, in 
CVID patients that did not respond to two mRNA-1273 COVID-19 vaccines, a third vaccination also did not mount an 
antibody response. Further in-depth analysis may further explain the differences in CVID patients, and may warrant 
personalized vaccination regimens. 
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Background and Aims: Patients with primary (PID) or secondary immunodeficiencies (SID) receive Immunoglobulin 
(Ig) as replacement therapy to prevent infections, since PID/SID patients have limited vaccine response capacity they 
could experience a high risk of severe COVID-19 disease. Here, we show more than 2 years-evolution of anti-N 
(Nucleocapsid) antibodies against SARS-CoV-2 virus in IgG medicinal products from plasma collected among Europe 
and USA. 

Methods: Batches of IVIG medicinal products from pooled plasma collected among Europe (Spain, Italy, Germany, 
Czech Republic, Slovakia, Hungary) and USA have been analyzed by ELISA for anti N and S IgG. 

Results: Anti-SARS-CoV-2 N antibodies showed elevated titers in IgG final products which fluctuate in a wavy state 
depending on the evolution of the pandemic, as a reflection of direct virus exposure and not to SARS-CoV-2 vaccines. 
These N antibodies were also evidenced in pre-pandemic IgG products at low level, presumably due to cross-reactions 
with other coronaviruses. N antibody titers in IgG products increase as a reflection of the amount and time/phase of 
COVID-19 infection. The current S/N anti SARS-CoV-2 protein ratio clearly reflects the vaccine effects within the 
population in each country in front of its COVID-19 state. 

Conclusions: Anti-SARS-CoV-2 N titers in IgG medicinal products reflect wild virus exposure and the humoral 
immunological status of the population. Current IgG medicinal products contain anti-SARS-CoV-2 N antibodies which 
titers vary depending on the viral exposure and the state/phase of the pandemic worldwide. Continuous monitoring of 
anti-N antibodies would be beneficial for PID/SID patients and their future treatments. 

Disclosure: The authors of the study are full-time employees of Grifols, a manufacturer of intravenous 
immunoglobulins 
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Background and Aims: Patients with primary antibody deficiency (PAD) are at increased risk of severe SARS-CoV-2 
infection (Zhu et al., 2020). However, immunogenicity to vaccination could be impaired in these patients (Hagin et al., 
2021). Here we describe T cell response to SARS-CoV-2 structural proteins in patients with common variable 
immunodeficiency (CVID) and selective IgA deficiency. 

Methods: WHO clinical progression scale was used to evaluate the severity of Sars-CoV-2 infection. T cell response to 
Sars-CoV-2 structural proteins was evaluated via the QuantiFERON SARS-CoV-2 assay (no.626715, Qiagen, USA), 
and antibody response - using Anti-SARS-CoV-2 ELISA (no.2606-9601G, EUROIMMUN, Germany). 

Results: In total, 19 patients were included, with 73% being female (median age - 42 (IQR:23) years). Nine patients 
were diagnosed with CVID and ten patients - with selective IgA deficiency. Seventeen (89%) patients were fully 
vaccinated, with the median time after vaccination - 151 (IQR:102) days. All vaccinated patients developed a specific T 
cell response to SARS-CoV-2 structural proteins. We found individual differences in terms of INF-ɣ release by Ag1 
ranging from 0.02 IU/mL to 3.50 IU/mL (median 0.46, IQR:0.9), and by Ag2 ranging from 0.23 to over maximal 
detection (median 0.64, IQR:1.3). T cell response was present in only one of two unvaccinated patients, who had had 
SARS-CoV-2 infection. No significant difference was identified between the time after vaccination/Sars-Cov-2 infection 
and T cell response, nor between the WHO scale and T cell response. 

Conclusions: In our study all vaccinated patients with PAD were able to develop vaccine-specific T cell response that 
was detectable several months after vaccination. 

Disclosure: Latvian Council of Science project grant Nr. lzp-2020/1–0269. 

Keywords: SARS-CoV-2, T cell response, Primary Antibody Deficiency, Common variable immunodeficiency, 
Selective IgA deficiency
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Background and Aims: While previous studies described the production of IgG-antibodies in a subgroup of CVID-
patients following mRNA-vaccinations with comirnaty, the quality of these antibodies in terms of binding avidity has not 
been studied. In this study IgG-antibody titers and avidity were analysed after a third vaccination with bnt162b2 SARS-
CoV2 mRNA-vaccine. 

Methods: Antibody concentration was analysed by ELISA in CVID-patients responding to the primary vaccination 
(n=10) and healthy controls (n=39). The binding-avidity of anti-spike antibodies as a measure of antibody quality was 
investigated using biolayer interferometry in combination with biotin-labelled receptor-binding-domain (RBD) of SARS-
CoV2 spike-protein and streptavidin-labelled sensors. Serum-samples were collected at a median of 41 days after 
vaccination with the bnt167b2 COVID-19 vaccine. Patients and controls gave their informed consent to measure 
vaccination responses. 

Results: A third vaccination led to a significant increase in IgG-antibody titer in healthy controls (Median/IQR [RE/ml]: 
before: 34.80/21.98; after: 854.5/444.98, n=8) and antibody-avidity was significantly higher compared to serum-
samples tested after the second vaccination. In contrast, in CVID-patients antibody-avidity was comparable after the 
second and third vaccination (Median/IQR [s]: 2nd: 248.76/143.03, n=15; 3rd: 217.00/68.75 , n=8). After the third 
vaccination both IgG-antibody titers and antibody-avidity were lower in CVID-patients as compared to healthy controls 
(Median/IQR: HC IgG [RE/ml]: 993 .7/981.60, n=39; CVID IgG: 391.65/458.35, n=10, p<0.0001; HC-Avidity [s]: 
306.75/170.90, n=39; CVID-Avidity: 217.00/68.75, n=8, p=0.0062). 

Conclusions: In summary, these results show that in CVID patients responding to COVID-19 vaccination spike-
specific antibody production after booster-immunization is characterized by decreased IgG-titers and antibody-avidity. 

Disclosure: Authors KMTS and MME were employed by the company Biomedizinische Forschung & Bio-Produkte AG 
that had no role in the design of this study or during its execution, analyses, interpretation of the data and decision to 
submit the present manuscript. The rem 
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Background and Aims: After the first year of the SARS-CoV-2 pandemic, the concept of immunity debt arose, 
consisting in a lack of immune stimulation increasing the susceptibility to future and potentially more severe infections. 
After the implementation of social distancing measures, the incidence of seasonal community-acquired infections 
strongly decreased, whereas after COVID restrictions were reduced, their incidence rebound. We hypothesize that the 
lack of antigenic stimulations due to social distancing could induce a decrease of serum immunoglobulin G (IgG) levels 
in young children. 

Methods: We retrospectively analyze serum IgG levels of French children aged 0 to 10 years before (September 
2018-September 2019, group 1) and after (September 2020-September 202, group 2) the first lockdown. We collected 
results of serum IgG measurement routinely performed in 3 hospitals during these periods of time. We excluded 
children who received Ig replacement therapy or high dose Ig treatment for auto-immune diseases. 

Results: 2292 children were included in our study (n=1156 in group 1, n=1136 in group 2). Overall, serum IgG levels 
were significantly lower during the second period of time (IgG group 1: 7.55 g/L; IgG group 2: 6.94 g/L, p<10-3). After 
we stratified children on age, a significant decrease persists in the 3-5 years and 5-10 years of age subgroups (p<10-

3 and p=0.02 respectively). 

Conclusions: Our results suggest that social distancing is associated with a decrease of serum IgG level in 3-10 
years-old children. Further investigations are needed to determine whether this decrease is inconsequential or 
contributes to an immunity debt in children. 

Disclosure: No. 
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Background and Aims: Eighteen CVID patients vaccinated against SARS-CoV-2 were prospectively followed-up 
during 2 years. After analyzing their cellular and humoral response we evaluated the neutralization capacity of those 
patients with adequate antibody production. Based on these results, we examined the evolution and clinical response 
to SARS-CoV-2 exposure and COVID-19 diagnosis. 

Methods: Measurement of neutralization capacity was done by luciferase assay using VSV-luc pseudotyped 
replication-deficient viruses transfected with SARS-CoV-2 Spike mutant D614G. The clinical evolution of all CVID 
patients was recorded for 2 years by monthly evaluation. 

Results: After the first dose, among 15 patients who produced anti-S1 antibodies, 9 showed neutralization capacity. 
After the second dose, three more patients gained neutralizing capacity and six were not able to develop them. In sum, 
among the global 18 CVID patients cohort, after full vaccination, 83% developed anti-S1 antibodies, but neutralizing 
antibodies were only recorded in 50% of anti-S1-positive patients. Among the 6 patients who tested SARS-CoV-2-
positive during the follow-up, only one underwent severe COVID-19. She required oxygenic support and 
corticosteroids. Cellular and humoral response after BNT162b2 vaccination had been negative. After the disease, she 
developed a humoral response against SARS-CoV-2. 

Conclusions: After completing the standard COVID-19 vaccination the production of antibodies with neutralizing 
capacity in CVID is suboptimal, booster doses could be beneficial by enhancing their production. In the infected 
patient, the absence of cellular and humoral response post-vaccination related to severe COVID-19 and the natural 
infection provided superior immunogenicity than the vaccine. 

Disclosure: This study was supported by the Instituto de Salud Carlos III, Spanish Ministry of Science and Innovation 
(COVID-19 research call COV20/00181)—cofinanced by the European Development Regional Fund “A way to achieve 
Europe,” Operative Program Intelligent Gr 
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Background and Aims: While immune response to SARS-CoV-2 after vaccination has been well described in healthy 
controls, it remains to be correctly characterized in antibody-deficient patients, particularly the spike-specific T cell 
response. In this study we compare both cellular and humoral responses during and after two doses of SARS-CoV-2 
vaccination in patients affected by Bruton agammaglobulinemia (XLA), common variable immunodeficiency (CVID) and 
hypogammaglobulinemia that does not fit CVID criteria (HG) with a control group of healthy individuals (HC). 

Methods: 10 XLA, 32 CVID, 14 HG and 97 HC were assessed in our center before, 20 days after the first dose and 20 
days after the second dose. Cellular response was measured by quantifying IFN-γ and IL-2 production after whole 
blood stimulation with SARS-CoV-2 S and M proteins. Spike-specific IgG quantification was made by 
chemiluminescence. 

Results: Adequate humoral response defined as >260 BAU/ml was impaired in 7/10 XLA patients, 4/32 CVID patients, 
13/14 HG patients and none HC. Cellular response is less affected: only 1/10 XLA, 4/32 CVID and 3/14 HG produced 
<50 pg/ml of IFN-γ. of particular note is the greater immune cellular response in all humoral immunodeficient groups 
compared to HC. This fact is specially notable for IL-2 response in naïve XLA-patients. No difference of IFN-γ or IL-2 
was observed between naïve and recovered patients after the second dose, although it only increased cellular 
immunity in naïve patients. 

Conclusions: Individuals with antibody deficiencies seemingly increased cellular respond after vaccination compared 
to healthy controls, probably to compensate their impairment of humoral immunity. 

Disclosure: No. 
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Background and Aims: SARS-CoV-2 vaccines seem safe in immunocompromised patients, but their effectiveness is 
not yet clearly known. This study aimed to assess the humoral and cellular specific immune response to the SARS-
CoV-2 vaccine and the predictors of poor response in patients with primary (PAD) and secondary (SAD) antibody 
deficiencies, as well as its safety. 

Methods: A chemiluminescence immunoassay was used to determine pre- and post- SARS-CoV-2 vaccine antibody 
levels. The T-cell specific response was assessed by analysing the pre- and post- SARS-CoV-2 vaccination blood 
samples by a specific whole blood IGRA kit. This study assessed 28 patients with primary antibody 
immunodeficiencies; 24 multiple sclerosis patients treated with anti-CD20 monoclonal antibodies; and 14 healthy 
controls. 

Results: SARS-CoV-2 vaccines were safe in our immunocompromised patients, although their effectiveness was 
lower than in healthy individuals. Several PAD patients showed humoral (29%) and cellular (29%) defects, while 
patients with SAD presented fundamentally humoral response failure (54%). Low IgA values, low CD19+ peripheral B 
cells, low switched memory B cells, and low CD4+/CD8+ ratio were predictors of inadequate specific antibody 
response to SARS-CoV-2 vaccine in PAD patients. 

Conclusions: SARS-CoV-2 vaccines effectiveness is lower than in healthy individuals. PAD patients could develop 
impaired humoral and cellular immune responses, while patients with SAD have fundamentally humoral defects. 

Disclosure: No. 
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Background and Aims: Development of SARS-CoV2 specific immunity post infection or after vaccination is a major 
issue, even more so for PID patients. T-cell mediated responses constitute the only means of assessing antigen 
specific immunity in antibody deficient patients (ADp). We aimed to study SARS-CoV2 T cell responses in a cohort of 
ADp post vaccination or COVID19. 

Methods: Commercially available interferon gamma release assay, using 2 tubes with SARS-CoV2 antigen pools, was 
performed for 8 CVID patients (CVIDp median age 26 years), 1 XLA patient (XLAp, age 6 years) and 10 healthy 
controls (HC, median age 55 years). History of COVID19 was positive for 3/8 CVIDp, 6/10 HC and for the XLAp. All 
subjects had received 3 doses of mRNA vaccine. Results (IFNγresp) were expressed as (antigen tube IFNγ 
concentration)- (unstimulated tube IFNγ concentration). 

Results: In HC, median IFNγresp was 0.15 IU/mL and 0.58 IU/mL in each antigen tube, being elevated in the 
COVID19 + HC group (0.49 IU/mL and 1.59 IU/mL). In CVIDp the respective median IFNγ levels were 0.03 IU/mL and 
0.09 IU/mL for all patients and 0.02 IU/mL and 0.07 IU/mL for those with COVID19 history. The XLAp, had IFNγresp 
0.11 IU/mL and 0.09 IU/mL. Only one among the CVIDp had IFNγresp levels comparable to those of normal controls 

Conclusions: SARS-CoV2 specific T cell immunity seems to be compromised in our patient cohort, even though there 
were no clinical or laboratory signs of impaired T cell function. Further studies are needed regarding vaccine mediated 
induction of T cell memory in PID patients. 

Disclosure: No. 
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Background and Aims: Patients with primary immunodeficiency (PID) and secondary immunodeficiency (SID) 
disorders have risk of worse outcomes with SARS-CoV-2 infection despite vaccination. We analysed newly identified 
patients, vaccination rates and outcomes from COVID19 infection among these patients during the pandemic. 

Methods: Retrospective review of demographic/clinical data for new referrals diagnosed with PID/SID along with 
vaccine uptake, COVID19 PCR positivity, clinical outcomes compared with patients on immunoglobulin replacement 
therapy (IgRT) (March 2020-Dec 2021). 

Results: Out of 879 referrals, 87 (10% of referrals) assessed for possible immunodeficiency. 174 referrals closed after 
electronic advice and guidance or non-attendance. 20 new patients included six PID (3 sIgA deficiency, 2 HGUS, 1 
CVID) and 14 SID (6 received anti-CD20/radiotherapy, 8 drug-induced [steroids/anti-epileptic]). Mean(±SD) age 
(range) PID patients at diagnosis 38(±14) years(25-66 years), and SID patients 62(±13) years(42-82 years). Six of 20 
new patients (4 SID) acquired COVID19, and only the CVID patient required IV Sotrovimab. None required 
hospitalization. Most patients received 3-4 vaccine doses (minimum one dose 95%). 19/64 patients on IgRT acquired 
COVID19 (total 21 episodes, 15 PID). Eight patients received Regenron/Sotrovimab while one received Paxlovid 
therapy. Most infections after third vaccination dose. There were six deaths during this time-period [PID (5), SID (1)], 
one died whilst positive for COVID19 infection. Only one patient had received single vaccine dose, rest had 3-4 doses 
(minimum one dose 100%). 

Conclusions: Referrals for suspected immunodeficiency identified more SID during the pandemic. More PID patients 
on long-term IgRT acquired COVID19 infection after vaccination indicating ongoing transmissibility of virus and 
changes in public behaviour. 

Disclosure: No. 
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Background and Aims: We investigated cellular immune response after primary vaccination with a 3-dose scheme in 
Brazilian patients with Inborn Errors of Immunity (IEI) compared to healthy controls (HC). 

Methods: 31 IEI (45% male; mean age, 34y) and 55 HC (47% male; mean age, 29y) were immunized with two doses 
of inactivated SARS-CoV-2 vaccine (CoronaVac), non-replicating viral vectored vaccine (Oxford-AstraZeneca 
ChAdOx1-nCoV-19) or mRNA vaccine (Pfizer-BioNTech BNT162b2), followed by a third dose of Pfizer. They were 
sampled one month after the third Pfizer vaccine dose (V1). 22 IEI and 22 HC were also sampled three months later 
(V2). IEI were: 12 CVID; 6 SAD; 4 PIK3CD; 3 Hyper-IgM Syndrome; 2 XLA; 2 AT; 1 STAT1 Gain-Of-Function and 1 
Combined Immunodeficiency. SARS-CoV-2 S1 and nucleocapsid cellular responses were assessed with T-cell 
ELISpot. 

Results: At V1, SARS-CoV-2 T-cell response was positive to S1 in 64.5% of IEI and in 67.3% of HC (p=0.800); to 
nucleocapsid, in 38.7% of IEI and 34.5% of HC (p=0.700). At V2, S1 positivity was 63.6% of IEI and 81.8% of HC 
(p=0.176); to nucleocapsid, 31.8% of IEI and 40.9% of HC (p=0.531). A greater but non-significant overall positivity 
was observed in IEI at V1 with the initial two-dose vaccine schedule of AstraZeneca (70%) and Pfizer (75%) compared 
to CoronaVac (55.5%) (p=0.630). 

Conclusions: IEI patients with predominantly humoral deficiency disorders respond to a 3-dose SARS-CoV-2 
immunization with a positive SARS-CoV-2 T-cell response that is maintained for up to three months, similar to HC. 

Disclosure: No. 
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Background and Aims: Patients with inborn errors of immunity (IEI) will often have impaired humoral and cellular 
response to vaccines. During the Covid-19 pandemic mass vaccination that also included IEI-patients were performed 
and previous studies have shown reduced rate of seroconversion in IEI-patients after two doses of vaccine. We wanted 
to analyse the effect of a third dose of mRNA Covid-19 vaccine in IEI-patients. 

Methods: Patients with IEI were invited to sample serum after the 2nd and 3rd dose of Covid-19 vaccine. We received 
samples from 177 patients, including patients with CVID (n=110), IgG subclass deficiency (n=13), Brutons 
agammaglobulinemia (n=5), phagocyte deficiencies (n=9) and combined immunodeficiencies (n=7). Patients received 
Pfizer-Biontech (n=116), Moderna (n=28) or a combination of those two (n=33). Levels of binding-antibody units (BAU) 
were analysed using a high throughput flow cytometry bead assay. 

Results: Overall, patients had reduced levels of BAU compared to healthy controls both after the 2nd and 3rd dose of 
mRNA vaccine. 

Conclusions: Patients with IEI have impaired serologic response to 2nd and 3rd dose mRNA Covid-19 vaccines 
compared to healthy controls. 

Disclosure: No. 
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Background and Aims: The development of standardised methods for measuring the COVID-19 vaccine response of 
individuals with immunodeficiency is of topical interest. We compared the immunogenicity of the 2nd and booster 
COVID-19 vaccines in individuals with immunodeficiency to healthy controls (HCs). Additionally, the individuals’ 
COVID-19 disease severity was assessed. 

Methods: Whole blood was stimulated from 70 participants, and 100 HCs using PepTivator® peptide pool and spike 
protein and IFN-γ was measured using ELISA. The total antibody titre to SARS-CoV-2 spike protein was measured 
using the Roche Elecsys®S assay. One vaccine response score was given for a positive antibody level, IFN-γ level to 
spike protein and peptide stimulation, respectively. Patient characteristics, COVID-19 infection status and IDDA 2.1 
‘Kaleidoscope’ scores were recorded. 

Results: 98% of HCs, 89% of individuals with IEI and 79% with SID had an IFN-γ level above the validated reference 
range to peptide stimulation following the second vaccine. IFN-γ levels increased in patients with IEI following the 
booster vaccine (p = 0.047). 100% of HCs, 70% of individuals with IEI and 63% with SID had detectable spike antibody 
levels. 57% of those with mild COVID-19 and 11% with moderate/severe COVID-19 showed a response to all 
modalities. The pre-infection IDDA 2.1 scores were higher in individuals with moderate/severe COVID-19 (19.75 
compared to 9.41). 

Conclusions: COVID-IGRA is a highly accurate, straightforward and cost-effective assay which can be easily adapted 
to measure cellular response to COVID-19. The IDDA 2.1 and vaccine response scores may be valuable tools in 
identifying immunodeficiency patients who may benefit from enhanced vaccination schedules. 
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Background and Aims: Single centre review of the use of SARS-CoV-2 serology against the spike protein in the 
assessment of patients with suspected immunodeficiency. Previously clinical immunologists have used various 
vaccines to test patients referred for suspected antibody immunodeficiency. The COVID-19 pandemic provides an 
opportunity to use SARS-CoV-2 serology as part of the assessment process. 

Methods: Retrospective case note review of adults assessed in the immunology clinic with a SARS-CoV-2 serology 
result (Elecsys® Anti-SARS-CoV-2 S). The clinical history was classified into severe primary immunodeficiency (PID), 
mild PID, no immunodeficiency, secondary immunodeficiency and undefined. The serology results were then 
compared across the groups. 

Results: 53 patients were included. 2 had severe primary immunodeficiency, and both had antibody levels below the 
limit of detection of the assay (<0.4). 21 had mild PID (0 <0.4, 3 <250 and 18 >250), 13 had no immunodeficiency (0 
<0.4, 1 <250 and 12 >250), 9 had secondary immunodeficiency (0 <0.4, 2 <250 and 7 >250) and 8 remain undefined 
(1 <0.4, 5 <250 and 2 >250). 1 patient has a confirmed CARD11 mutation without significant immunodeficiency and 
had antibody levels >250 All patients with levels <0.4 either had severe primary immunodeficiency or were still under 
assessment at the time of testing (this patient has subsequently died before completing investigations). of the patients 
with levels >250 almost all had no detectable immunodeficiency or mild immunodeficiency. 

Conclusions: SARS-CoV-2 serology can be used as a measure of B cell / antibody function and helps to categorise 
patients into more mild versus more severe immunodeficiency categories. 
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Background and Aims: Type-I interferons (IFNs-I) have potent antiviral effects. IFNs-I are also overproduced in 
patients with systemic lupus erythematosus (SLE). Auto-antibodies (AAbs) neutralizing IFN-α, -β and/or -ϖ subtypes 
are strong determinants of hypoxemic COVID-19 pneumonia, but their impact on inflammation remains unknown. 

Methods: We retrospectively analyzed a monocentric longitudinal cohort of 609 patients with SLE. Serum AAbs 
against IFN-α were quantified by ELISA and functionally assessed by abolishment of Madin-Darby bovine kidney cells 
protection by IFN-α2 against vesicular stomatitis virus challenge. Serum neutralizing activity against IFN-α2, -β and -ϖ 
was also determined with a reporter luciferase activity. SARS-CoV-2 antibody responses were measured against wild-
type spike antigen, while serum-neutralizing activity was assessed against the SARS-CoV-2 historical strain and 
variants of concerns. 

Results: Neutralizing and non-neutralizing anti-IFN-a antibodies are present at a frequency of 3.3% and 8.4%, 
respectively, in individuals with SLE. AAbs neutralizing IFN-α, unlike non-neutralizing AAbs, are associated with 
reduced IFN-α serum levels and a reduced likelihood to develop active disease. However, they predispose patients to 
an increased risk of herpes zoster and severe COVID-19 pneumonia. Severe COVID-19 pneumonia in patients with 
SLE is mostly associated with combined neutralization of different IFNs-I. Finally, anti-IFN-α AAbs do not interfere with 
COVID-19 vaccine humoral immunogenicity. 

Conclusions: The production of non-neutralizing and neutralizing anti-IFN-I antibodies in SLE is likely to be a 
consequence of SLE-associated high IFN-I serum levels, with a beneficial effect on disease activity, yet a greater viral 
risk. This finding reinforces the recommendations for vaccination against SARS-CoV-2 in SLE 

Disclosure: No. 

Keywords: COVID-19, anti-interferon antibodies, lupus



PD563 
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Zouina Sarfraz1, Azza Sarfraz2, Miguel Felix3, Karla Robles-Velasco4, Ivan Cherrez-Ojeda5 
1Fatima Jinnah Medical University, Research And Publications, Lahore, Pakistan, 2Aga Khan University, Pediatrics And 
Child Health, Karachi, Pakistan, 3New York City Health + Hospitals, Lincoln, Bronx, NY, USA, Department of Medicine, 
Bronx, United States of America, 4Karla Robles-Velasco, MD; Universidad Espíritu Santo, Samborondón, Ecuador, 
Department of Medicine, Samborondon, Ecuador, 5Universidad Espíritu Santo, Allergy And Pulmonology, 
Samborondon, Ecuador 

Background and Aims: Post-acute sequelae COVID-19 (PASC) or “long-COVID” syndrome represents 10% of 
COVID-19 patients yet the contribution of persistent autoimmune activation as underlying pathophysiology remains 
poorly understood. Recent data is recognizing the intersection of COVID-19 and autoimmunity and is being explored. 
This systematic review aims to evaluate the immune dysregulation associated with PASC and find meaningful 
implications for interferon therapy as a treatment modality in this condition. 

Methods: Three databases including Pubmed, Scopus, and Embase were searched from December 2019 to August 
15, 2022, with keywords including “post-acute,” “long-covid,” “interferon,” and “autoimmune.” 

Results: A total of six original investigations were found that reported data on PASC serologically and/or clinically. 
There are contrasting data both reporting the presence or absence of significantly elevated interferon levels in the 
acute phase among patients presenting with PASC symptoms. Patients who have received interferon β-1 b-based 
triple antiviral therapy during hospitalization are not as likely to experience PASC as those who have not while 
admitted. Anti-interferons are positive in up to 10-15% of patients with PASC alongside other markers of latent 
autoimmunity and overt autoimmune disease. Three key interferons including IFN-β, IFN-γ, and IFN-λ2/3 have been 
identified as therapeutic targets for the prevention and treatment of PASC. 

Conclusions: Interferon therapy has not been explored in PASC despite having the potential to alleviate the ongoing 
immune dysregulation in PASC. Well-designed randomized controlled trials are required to assess different interferon 
therapy as a reasonable choice for PASC. 
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COVID-19 SEVERITY, CARDIOLOGICAL OUTCOME, AND IMMUNOGENICITY of MRNA VACCINE IN ADULT 
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Background and Aims: The presence of immune defects and heart diseases in patients with 22q11.2 deletion 
syndrome (DS) represents risk-factor for severe COVID-19. We aimed to analyze if 22q11.2DS-associated conditions 
impact the COVID-19 severity. As secondary objectives, we analyzed the antibody- and B/T-specific responses after 
two and three doses of the mRNA-based SARS-CoV-2 vaccine. 

Methods: Longitudinal observational study on SARS-Cov-2 outcome in 60 adults with 22q11.2DS. Anti-Spike, and 
anti-receptor binding domain antibody responses, generation of Spike-specific memory B-cells and Spike-specific T-
cells at different time points before and after the mRNA BNT162b2 vaccination were evaluated in sixteen 22q11.2DS 
patients. 

Results: We recorded a 95% rate of vaccination, with almost all patients being immunized with the booster dose. 
Twenty-one patients had SARS-CoV-2 infection. Three patients were infected before vaccine availability, six after two 
doses, and twelve after receiving the booster dose. All had a mild infection, except one patient with several 
comorbidities who died. SARS-CoV-2-infected patients had a more frequently moderate/severe degree of intellectual 
disability. Despite major congenital heart diseases, COVID-19 did not impact cardiological disease. The BNT162b2 
vaccine induced S1-IgG responses, low serum S1-IgA, and the induction of specific memory B cells were slightly 
impaired. Specific T-cell responses observed in all but one patient were related to lymphocytes, and CD4+ T cell 
counts. 

Conclusions: SARS-CoV-2 infection in patients with 22q11.2DS had a mild course, even in patients with major 
cardiovascular diseases. Immunization induced Spike-specific IgG responses and generated specific memory B and T 
cells. The weaker memory responses in patients with lymphopenia suggested the need for additional doses. 
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AUDIT of ADEQUACY of USE of GGIV IN TIME of CUT IN SUPPLY of PRODUCTS DUE TO COVID19 PANDEMIC. 
HOW TO HANDLE IT. 
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Maria Angeles Escobar, Javier Carbone, Juana Gil Herrera, Paloma Sanchez Mateos, Marisa Di Natale, Hector 
Balastegui, Jimena Gómez Pérez, Mercedes Díaz-Luna, Ana Paulina Moncayo Muñoz, Eduardo Fernandez Cruz 
GREGORIO MARAÑON HOSPITAL, Immunology, MADRID, Spain 

Background and Aims: As a consequence of the health crisis caused by SARS-CoV-2, there was a decrease in 
blood and plasma donations worldwide. Intravenous immunoglobulins (IVIG) are used for replacement therapy in 
primary and secondary antibody deficiencies. We aimed to share the multidisciplinary effort which has had to be 
carried out from a public hospital in Spain to cover all patients individually. 

Methods: Since May 2021, clinical histories were carefully reviewed taking into account the diagnosis, number of 
infections in last 6 months, trough IgG levels, catabolic rates, treatment dose and frequency after which it was decided 
on an individual basis the potential reduction, spacing of doses or temporary suspension. All patients were being 
closely monitored every 3 months for the appearance of infectious events or other complications. 

Results: of a total of 171 patients receiving IVIG, in 95 (55.29%), due to the previously described criteria, it was 
decided to maintain the treatment without modifications. In 28 patients (16.47%), the dose was reduced and the 
frequency of treatment was spaced out. In 31 patients (18.28%) only periodicity was spaced. In 14 patients (8.23%), 
treatment has been suspended temporarily. In this group prophylactic antibiotic therapy was indicated in patients who 
had not previously received it. In 3 patients (1.76%) a change of the route of administration from IVIG to facilitated 
subcutaneous immunologlobulin was performed. 

Conclusions: An economic-health crisis can influence treatment of patients. Health professionals, through exhaustive 
evaluations of patients can handle it in order to avoid further damage. 
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Background and Aims: Youth with PID need to take charge in taking care of themselves when they grow older. This 
might be easier said than done. They lack sometimes in being independent. The aim is to empower youth by making 
them more aware of the skills they need to develop and to support their independence. We aim by using this tool to 
make transition experiences more succesful and satisfactory. 

Methods: Ready Steady Go (RSG) is a tool developed by University Hospital Southampton, UK and is translated by 
the University of applied sciences Rotterdam. It helps youth and their parents/ carers to set goals for the future. RSG is 
a generic program that can be used for all youth (12-18) with a chronic condition and their parents/ carers. From the 
age of 12 three lists are being processed, one by one (Ready, Steady, Go). Goals are being set with youth and their 
parents/ carers and a plan is made on how to reach these goals. While following this program youth and parents are 
stimulated to think about transitionprocess and transfer to adult care. Topics are; Knowledge about illness and 
treatment, skills for shared decisionmaking and healthy lifestyle, sexual health and other age-related themes, school-
and work goals, possible psychosocial problems and understanding transition process to adult care 

Results: RSG is in use. 

Conclusions: RSG is now embedded in all nursing consultations for patients with PID. Although not officialy studied 
we can monitor progress in independence in patients. It fits well into our aim to improve transition process. 
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TWENTY YEARS of STEM CELL GENE THERAPY AT GREAT ORMOND STREET HOSPITAL 
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1Great Ormond Street Hospital, Department of Immunology & Gene Therapy, London, United Kingdom, 2University 
College London, Division of Infection And Immunity, London, United Kingdom 

Background and Aims: Haematopoietic stem cell (HSC) gene therapy offers personalised corrective therapy for 
patients with devastating inherited diseases. The first UK baby who received gene therapy celebrated his 21st birthday 
in 2021, 20 years after receiving this pioneer treatment at Great Ormond Street Hospital (GOSH). This abstract offers 
an insight of our experience from 2001-present. 

Methods: A retrospective review of patients treated from 2001-present was conducted in May 2022. 

Results: Since 2001, 88 children have been treated with an HSC gene therapy product at GOSH through clinical trials. 
The scope of diseases treated has rapidly expanded to now include a range of inborn errors of immunity (IEI), as well 
as haematologic and metabolic conditions, with further indications on the horizon. Several changes have improved 
patient survival and experiences, including modification of vectors, chemotherapy regimes and personalising treatment 
according to patient’s pre-existing conditions and comorbidities. Our team at GOSH has focused on improving the 
patient and family pathway. The delivery of information to carers and patients is key to assist them making an informed 
decision for their child to participate in a clinical trial. Multidisciplinary teamwork facilitates the safe management of 
patients pre-, peri- and post-gene therapy. Good communication, together with standardised procedures ensure the 
clinical governance and patient safety of these high-risk procedures. 

Conclusions: Supporting patients through this challenging journey is a privilege and highly fulfilling. Engaging with 
parents and patients at each stage empowers them to have difficult conversations about treatment options in order to 
progress with patients’ complex situations. 
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mc, Immunology, Rotterdam, Netherlands 

Background and Aims: Transitioning from pediatric to adult care is a big change since children and their families 
know their pediatric team for a long time. With this combined out patient clinic we want to make the transfer more 
gradual. 

Methods: From 12 years on we use the transition tool Ready Steady Go lists (RSG) to prepare children to become 
more independent. We discuss e.g. skills for health, selfcare and independence. When patients turn 17 we invite them 
for our transition clinic. Every patient attends two times. One clinic is held in the pediatric, the other in the adult setting . 
The patient is being seen by the pediatric and the adult team together (doctors and nurses seperately). If the patient 
has pulmonary problems their pulmonary consultant will join. During this transition period the responsibility lies with the 
pediatric team. After their second visit the transfer is completed. The transitiontool Hello is been used by the adult 
nurse after transition as a consecutive to the RSG list. 

Results: Although not evaluated formally patients experience tend to be positive. It is helpfull to meet the adult 
treatment team beforehand. The (pediatric) immunologist and the (pediatric) nurse specialist also find it very usefull to 
handover the patient in this manner. 

Conclusions: The transition clinic is a valuable tool in the whole transition care process. Patients and parents 
experience it as positive to have a consultation with the familiar and the new team at the same time. We plan to 
evaluate patients experiences in near future. 
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LIVED EXPERIENCES of PARENTS AND CHILDREN PARTICIPATING IN EARLY-PHASE CLINICAL TRIALS: 
EVIDENCE SYNTHESIS. 
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Gráinne O'Toole 
GOSH, Gene Therapy, London, United Kingdom 

Background and Aims: Scientific advances have resulted in new treatments for paediatric life-limiting diseases.The 
majority of these treatments are only available if children participate in early-phase clinical trials. Most clinical trial 
research focuses on safety and physiological outcomes, and little is known about the experiences of parents and 
children who participate in these trials. Knowledge of the experiences and challenges encountered by participants can 
highlight areas where further support is needed. The aim of this synthesis was to evaluate existing evidence 
representing the experiences of children and families who participate in early-phase clinical trials. 

Methods: A comprehensive search of two databases CINAHL and PubMed was performed on the 11th November 
2021, using keywords which included ‘family’, ‘child’, ‘paediatric’, ‘Clinical Trials’ and ‘experience’. Five qualitative 
articles were selected as best available evidence to answer this meaning type question. 

Results: Five articles examined the experiences of parents and adolescents in early-phase trial participation. 
Interviews demonstrated pressures felt by parents to advocate for their child’s inclusion in trials, as all participants 
faced a life-limiting disease. Findings were grouped into five themes a) Managing expectations but maintaining hope, 
b) Motivations to participate, c) Information seeking, d) Logistical impact of trial participation and e) Running out of 
time. 

Conclusions: Literature on parent and child experiences of participating in early-phase trials is scant, with no 
qualitative research sourced representing the voice of the child. A need for psychological and emotional supports is 
evident for parents and adolescents. Despite efforts of healthcare professionals’ participants can hold unrealistic hope 
of benefit although efficacy of these trials has not been proven. 
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