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ONLINE SUPPLEMENT
In the supplementary discussion we report and discuss CNVs and SNVs of uncertain significance (summarized in the lower part of Tab.1 “samples with uncertain molecular diagnosis”). These variants either showed less correlation to the clinical phenotype or presented a monoallelic event in a gene with a so far known autosomal recessive inheritance.

Deletions
Patient-058
The largest CNV, a heterozygous deletion of almost 9 Mb at 11q22.1q22.3, was observed in patient-058. ACMG guidelines allow classification of this CNV as pathogenic. According to the ClinGen database, this region harbors 48 protein-coding genes including ATM, previously associated with IEI. More than half of the patients with ataxia telangiectasia carrying biallelic ATM variants show a clinical history of susceptibility to infections [1]. In line with previous reports, clinical features of this patient include recurrent lower respiratory tract infections, and decreased IgA and IgG levels [2]. However, we did not detect a second variant (SNV nor CNV) on the other ATM allele. At this point it remains unclear if relevant variants, e.g. in non-coding ATM regions, are missed by our exome-based approach or if the large deletion itself has a functional effect causing the clinical presentation, including disturbed generation of adaptive immunological diversity [3].
Patient-122
Patient-122 presented a deletion of 168 kb at 16p11.2 including CD19 and LAT. For both genes an autosomal recessive inheritance in IEI has been described. Again, our analysis indicated no aberration on the second allele. The deleted region corresponds to the known chromosome 16p11.2 deletion syndrome. ClinGen reports this region as susceptible to haploinsufficiency and associated key clinical features are developmental delay and early onset obesity (dosage ID: ISCA-37486; ACMG classification “pathogenic”), which were not observed for patient-122. To what extent a possible haploinsufficiency of CD19 and LAT could explain the clinical symptoms of the patient (e.g. hypogammaglobulinemia) remains open.

Besides large deletions affecting whole genes, we identified a number of microdeletions smaller than 20 kb affecting only parts of IEI-associated genes.
Patient-047
Patient-047 carried a small 17.6 kb deletion affecting the last exon of CORO1A. This should lead to a functional inactivation due to loss of the C-terminal coiled-coil leucine zipper oligomerization domain of CORO1A (deletion of aa 428-461; NP_001180262.1). The C-terminal CORO1A domains are relevant to T-cell survival and function and some of the patient’s clinical features are in line with previously reported cases [4], including abnormal lymphocyte proliferation, increased proportion of effector memory CD8+ T-cells, and reduced proportion of naive CD4+ T-cells.
Patient-008
An intragenic deletion of TYK2 causing a potential frame-shift, is compatible with clinical symptoms observed for patient-008, including onset of symptoms in childhood, recurrent respiratory infections, and increased susceptibility to virus (MIM 611521). Additionally, this patient has evidence of autoimmune disease (e.g. positive antinuclear antibody (ANA) test), and a strong link between TYK2 variants and autoimmune diseases has been reviewed recently [5].
Patient-141
Small deletions of FANCA have been frequently reported in PID and patient-141 presented an intragenic FANCA deletion leading to a potential in-frame loss of aa 175-265 [6, 7]. This substantial loss of coding sequence is likely to impair protein function. FANCA has been suggested to play a role in primary diversification of immunoglobulins. It is therefore very well possible that the deletion of FANCA is causative for at least some of the observed clinical features in patient-141, including decreased Ig levels (IgA, IgM, IgG1, IgG4) and decreased proportions of plasmablasts and switched memory B cells [8].

Duplications
We identified a number of duplications affecting IEI-associated genes (Fig.S2). Three patients presented gains of chromosomal material affecting the entire coding region of IEI-associated genes. 
Patient-083
Patient-083, with an early onset of CID at age 2.2 years, carried a large 600 kb duplication at 14q11.2 affecting more than 20 genes including TRAC, SLC7A7 and CEBPE. Dosage effects of duplicated genes might be responsible for the clinical presentation of recurrent and severe virus infections in this patient. Besides, this TD brings one copy of CEBPE in close vicinity of approx. less than 30 kb to TRAC (T cell receptor alpha chain constant) (Fig.S2). A broad influence on the inflammasome and interferome is known for the transcription factor C/EBPε encoded by CEBPE [9]. If this rearrangement leads to an altered CEBPE expression is unclear. Unfortunately, no suitable material was available to test for aberrant C/EBPε levels specifically in T cells, which might be responsible for the low T cell count observed in this patient due to pro-apoptotic features of C/EBPε [10]. A heterozygous pathogenic nonsense variant in NLRC4 adds more complexity to this case. However, the patient shows no phenotype suspective of NLRC4 inflammasomopathy, usually caused by missense variants of NLRC4, and the nonsense variant observed in our patient might lead to different phenotypic consequences [11].
Patient-090
Patient-090 carried a 103 kb TD encompassing the MEFV gene. The patient did not present typical symptoms of familial Mediterranean fever caused by defects of MEFV (MIM 608107), but variability of symptoms as well as subclinical phenotypes have been suggested [12]. The patient carried no other relevant SNVs or CNVs and further analysis on MEFV duplications in IEI could be considered. However, the ClinGen consortium reports no evidence for triplosensitivity of MEFV (dosage ID: ISCA-24503) and a genome-wide analysis beyond IEI-associated genes is considered for this specific case.
Patient-114
A 743 kb duplication of chromosome 16q24.2 in patient-114 was the largest chromosomal gain identified in this study. CYBA was part of the duplicated region, however at this point it is not clear how CYBA function might be affected by the duplication. Yet, defects of CYBA are known to cause chronic granulomatous disease 4 (MIM 608508) and in line with this the patient presented pulmonary granulomatosis at age 23 years [13].

Four patients carried duplications with breakpoints potentially located within IEI-associated genes. Duplications either affected 5’ gene regions (patient-081, patient-171, and patient-160) or the 3’ gene region (patient-149).
Patient-081
Analysis of patient-081 with OGM showed a TD, meaning that one LRBA copy is putatively left unaffected and a putative fusion of LRBA to SH3D19, consisting of the LRBA promoter region, LRBA exons 1-35 and SH3D19 exons 10-21. The putative fusion protein product would consist of the first 1882 out of 2863 LRBA amino acids (approx. 66% of the LRBA coding sequence) with a putative premature stop codon at position 1905. This would likely cause nonsense-mediated mRNA decay (NMD). However, breakpoints are not resolved at sequence-level in our study and NMD does not necessarily need to be activated.
Patient-171
In patient-171 a 9.3 kb duplication of TRIM22 exons 1 to 4 was indicated to be inserted in tandem. This TD potentially affects the region harboring the potential promoter of TRIM22 and the 5’ region of the neighboring gene TRIM5. TRIM22 has an antiviral function and is involved in activation of interferon-beta signaling and nuclear factor-κB [14, 15]. Additionally, this patient carries a rare missense VUS in NFKB2 (p.Arg261Trp). Based on this data, one can only speculate which of the two aberrations are causing the clinical phenotype (Tab.S2) or if additive effects of the TRIM22 TD and the NFKB2 VUS persist in patient-171. 
Patient-160
The third 5’ gene region duplication identified in this study was a TD of BRIP1 exons 1-3. This gene is associated with Fanconi anemia (MIM 609054) and perturbed humoral immunity observed in patient-160, including hypogammaglobulinemia and decreased proportion of plasmablasts, might be explained by a defect in the Fanconi anemia pathway. 
Patient-149
A TD of IKBKG exons 4-10 in patient-149 was the only duplication of a 3’ gene region of an IEI-associated gene in this study. No other variants were observed for this patient, making IKBKG a promising explanation for hypogammaglobulinemia alongside with decreased proportion of plasmablasts observed in this patient (MIM 300636).

Fig.S1: Analysis strategy for the detection and validation of CNVs and SNVs in patients with an IEI
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Fig.S2: Confirmation of duplications using optical genome mapping. OGM analysis showed that duplications identified from WES data were in tandem (patient-074, patient-081, patient-083, patient-090, and patient-160) or to be likely in tandem (patient-149, and patient-171). 
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Tab.S1: Cohort of patients with a suspected IEI
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Tab.S2: Clinical phenotypes of patients carrying a validated CNV affecting an IEI-associated gene.
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ID Clinical diagnosis (age of diagnosis) ID Clinical diagnosis (age of diagnosis)

patient-001Common variable immunodeficiency (34.86y)  patient-049Common variable immunodeficiency (33.02y) 

patient-002Common variable immunodeficiency (45.53y)  patient-050Common variable immunodeficiency (14.17y) 

patient-003Common variable immunodeficiency (34.44y)  patient-051Common variable immunodeficiency (22.18y) 

patient-004Common variable immunodeficiency (29.12y)  patient-052Common variable immunodeficiency (43.03y) 

patient-005Common variable immunodeficiency (21.10y)  patient-053Common variable immunodeficiency (48.03y) 

patient-006Common variable immunodeficiency (20.00y)  patient-054Common variable immunodeficiency (52.79y) 

patient-007Common variable immunodeficiency (17.00y)  patient-055Common variable immunodeficiency (20.01y) 

patient-008Common variable immunodeficiency (20.10y)  patient-056Common variable immunodeficiency (41.95y) 

patient-009Common variable immunodeficiency (21.00y)  patient-057Common variable immunodeficiency (29.60y) 

patient-010Common variable immunodeficiency (38.61y)  patient-058Common variable immunodeficiency (22.74y) 

patient-011Common variable immunodeficiency (39.59y)  patient-059

Common variable immunodeficiency (41.39y)

Sarcoidosis (42.00y) 

patient-012Common variable immunodeficiency (34.68y)  patient-060Common variable immunodeficiency (9.01y) 

patient-013

Common variable immunodeficiency (17.01y)

Anorexia nervosa (19.27y) 

patient-061Common variable immunodeficiency (37.99y) 

patient-014Common variable immunodeficiency (33.53y)  patient-062Primary immunodeficiency (11.00y) 

patient-015Common variable immunodeficiency (42.78y)  patient-063Primary immunodeficiency (13.00y) 

patient-016Common variable immunodeficiency (24.00y)  patient-064Common variable immunodeficiency

patient-017

Common variable immunodeficiency (38.27y)

Multiple sclerosis (51.42y) 

patient-065Primary immunodeficiency (19.00y) 

patient-018Common variable immunodeficiency (22.02y)  patient-066Primary immunodeficiency (55.00y) 

patient-019Common variable immunodeficiency (10.42y)  patient-067Primary immunodeficiency (18.00y) 

patient-020Common variable immunodeficiency (36.36y)  patient-068Primary immunodeficiency (24.00y) 

patient-021Common variable immunodeficiency (42.53y)  patient-069Primary immunodeficiency (52.00y) 

patient-022Common variable immunodeficiency (45.03y)  patient-070Primary immunodeficiency (32.00y) 

patient-023

Common variable immunodeficiency (24.00y)

Factor XII deficiency (52.98y) 

patient-071Combined immunodeficiency (0.42y) 

patient-024Common variable immunodeficiency (29.02y)  patient-072

Predominantly antibody deficiency (18.01y)

Systemic lupus erythematosus (34.00y) 

patient-025Common variable immunodeficiency (35.02y)  patient-073Common variable immunodeficiency (15.76y) 

patient-026Common variable immunodeficiency (23.83y)  patient-074Common variable immunodeficiency (34.85y) 

patient-027

Common variable immunodeficiency (26.02y)

Celiac disease (41.70y) 

patient-075Common variable immunodeficiency (29.28y) 

patient-028Common variable immunodeficiency (38.02y)  patient-076Common variable immunodeficiency (38.94y) 

patient-029Common variable immunodeficiency (27.02y)  patient-077Predominantly antibody deficiency (53.04y) 

patient-030Common variable immunodeficiency (41.03y)  patient-078Common variable immunodeficiency (23.18y) 

patient-031Common variable immunodeficiency (5.50y)  patient-079

Common variable immunodeficiency (8.75y)

Reactive Arthritis (49.87y) 

patient-032Common variable immunodeficiency (34.02y)  patient-080

Syndrome with immunodeficiency (17.01y)

Kabuki syndrome (18.00y) 

patient-033Common variable immunodeficiency (37.78y)  patient-081Common variable immunodeficiency (40.03y) 

patient-034Common variable immunodeficiency (20.43y)  patient-082Common variable immunodeficiency (20.27y) 

patient-035Common variable immunodeficiency (51.37y)  patient-083Combined immunodeficiency (2.17y) 

patient-036Common variable immunodeficiency (31.94y)  patient-084Common variable immunodeficiency (35.44y) 

patient-037Common variable immunodeficiency (48.61y)  patient-085Common variable immunodeficiency (28.93y) 

patient-038Common variable immunodeficiency (54.21y)  patient-086Common variable immunodeficiency (38.00y) 

patient-039Common variable immunodeficiency (35.94y)  patient-087Common variable immunodeficiency (64.94y) 

patient-040Common variable immunodeficiency (18.68y)  patient-088Common variable immunodeficiency (34.77y) 

patient-041Common variable immunodeficiency (28.36y)  patient-089Combined immunodeficiency (16.10y) 

patient-042Common variable immunodeficiency (18.26y)  patient-090Common variable immunodeficiency (43.20y) 

patient-043Common variable immunodeficiency (12.00y)  patient-091Common variable immunodeficiency (16.93y) 

patient-044Common variable immunodeficiency (20.38y)  patient-092Primary immunodeficiency (13.00y) 

patient-045Common variable immunodeficiency (40.27y)  patient-093Primary immunodeficiency (12.00y) 

patient-046Common variable immunodeficiency (26.35y)  patient-094Primary immunodeficiency (12.00y) 

patient-047Common variable immunodeficiency (50.70y)  patient-095Primary immunodeficiency (13.00y) 

patient-048Common variable immunodeficiency (14.01y)  patient-096Primary immunodeficiency (9.00y) 
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patient-097Primary immunodeficiency (14.00y)  patient-145Common variable immunodeficiency (30.92y) 

patient-098Common variable immunodeficiency (41.03y)  patient-146Predominantly antibody deficiency (35.94y) 

patient-099Common variable immunodeficiency (53.04y)  patient-147Common variable immunodeficiency (32.77y) 

patient-100Common variable immunodeficiency (31.02y)  patient-148Common variable immunodeficiency (31.02y) 

patient-101 Combined immunodeficiency (9.00y)  patient-149Common variable immunodeficiency (26.02y) 

patient-102Common variable immunodeficiency (62.62y)  patient-150Common variable immunodeficiency (12.00y) 

patient-103Common variable immunodeficiency (17.02y)  patient-151 Combined immunodeficiency (34.25y) 

patient-104Systemic lupus erythematosus (33.00y)  patient-152Common variable immunodeficiency (34.44y) 

patient-105Common variable immunodeficiency (46.00y)  patient-153Common variable immunodeficiency (45.87y) 

patient-106Common variable immunodeficiency (41.61y)  patient-154Common variable immunodeficiency (31.76y) 

patient-107

Common variable immunodeficiency (59.35y)

Churg-Strauss Syndrome (62.01y)

Sarcoidosis (62.42y) 

patient-155 Common variable immunodeficiency (19.01y) 

patient-108Common variable immunodeficiency (12.01y)  patient-156Common variable immunodeficiency (20.93y) 

patient-109Common variable immunodeficiency (74.80y)  patient-157 Combined immunodeficiency (23.27y) 

patient-110 Common variable immunodeficiency (28.73y)  patient-158Common variable immunodeficiency (24.00y) 

patient-111 Common variable immunodeficiency (55.95y)  patient-159Common variable immunodeficiency (79.05y) 

patient-112 Inborn errors of immunity patient-160Common variable immunodeficiency (28.02y) 

patient-113 Common variable immunodeficiency (40.78y)  patient-161 Common variable immunodeficiency (53.57y) 

patient-114 Common variable immunodeficiency (28.00y)  patient-162Combined immunodeficiency (19.18y) 

patient-115 Common variable immunodeficiency (27.05y)  patient-163Common variable immunodeficiency (48.03y) 

patient-116 Common variable immunodeficiency (50.95y)  patient-164Common variable immunodeficiency (50.10y) 

patient-117

coronary heart disease (65.00y)

Common variable immunodeficiency (66.44y) 

patient-165Common variable immunodeficiency (34.02y) 

patient-118 Predominantly antibody deficiency (30.23y)  patient-166Common variable immunodeficiency (10.01y) 

patient-119 Common variable immunodeficiency (60.46y)  patient-167Common variable immunodeficiency (40.86y) 

patient-120Common variable immunodeficiency (40.03y)  patient-168Common variable immunodeficiency (22.43y) 

patient-121 Predominantly antibody deficiency (46.20y)  patient-169Common variable immunodeficiency (57.56y) 

patient-122Common variable immunodeficiency (38.72y)  patient-170Common variable immunodeficiency (36.28y) 

patient-123Common variable immunodeficiency (42.03y)  patient-171 Selective IgG deficiency disease (15.00y) 

patient-124Common variable immunodeficiency (61.29y)  patient-172

T- B+ Severe combined immunodeficiency  

(19.10y)

Combined immunodeficiency (19.10y) 

patient-125Common variable immunodeficiency (29.60y)  patient-173

Common variable immunodeficiency (50.75y)

Factor VII deficiency (69.13y) 

patient-126Common variable immunodeficiency (24.79y)  patient-174

Familial Cold Autoinflammatory Syndrome 

(47.61y) 

patient-127Common variable immunodeficiency (28.93y)  patient-175 Common variable immunodeficiency (33.28y) 

patient-128Common variable immunodeficiency (13.00y)  patient-176Selective IgG deficiency disease (37.61y) 

patient-129Common variable immunodeficiency (24.35y)  patient-177 Common variable immunodeficiency (33.95y) 

patient-130Common variable immunodeficiency (65.04y)  patient-178Common variable immunodeficiency (15.00y) 

patient-131 Hemophagocytic Lymphohistiocytosis (28.00y)  patient-179

Predominantly antibody deficiency (24.00y)

Combined immunodeficiency (35.00y) 

patient-132Common variable immunodeficiency (46.03y)  patient-180Common variable immunodeficiency (15.00y) 

patient-133Predominantly antibody deficiency (26.86y)  patient-181 Common variable immunodeficiency (26.44y) 

patient-134Predominantly antibody deficiency (76.30y)  patient-182Predominantly antibody deficiency (41.86y) 

patient-135Common variable immunodeficiency (20.00y)  patient-183Common variable immunodeficiency (32.60y) 

patient-136Common variable immunodeficiency (16.00y)  patient-184Common variable immunodeficiency (34.02y) 

patient-137Inborn errors of immunity (27.19y)  patient-185Common variable immunodeficiency (25.44y) 

patient-138Common variable immunodeficiency (37.02y)  patient-186Combined immunodeficiency (37.00y) 

patient-139Predominantly antibody deficiency (38.33y)  patient-187Inborn errors of immunity

patient-140

Common variable immunodeficiency (5.00y)

Juvenile idiopathic arthritis (16.00y) 

patient-188Common variable immunodeficiency (6.01y) 

patient-141 Predominantly antibody deficiency (37.70y)  patient-189Selective IgG deficiency disease (37.03y) 

patient-142

coronary heart disease (38.02y)

Common variable immunodeficiency (42.94y) 

patient-190Common variable immunodeficiency (24.77y) 

patient-143Common variable immunodeficiency (6.01y)  patient-191 Inborn errors of immunity

patient-144Common variable immunodeficiency (13.01y) 
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(age at diagnosis)

Clinical signs

patient-005CVID (21.10y)  Abnormal lymphocyte proliferation | Herpes keratitis | Reduced proportion of effector mem. CD8 T cells | Decreased IgA levels (21.10y)  | Decreased 

IgG levels (21.10y)  | Salmonella infection (27.00y)  | Decreased IgM levels (30.32y)  | Campylobacter infection (31.27y)  | Splenomegaly (34.00y)  | 

Abscess (36.86y)  | Bronchiectasis (37.94y)  | Pneumonia (39.28y)  | Constrictive median neuropathy (41.95y)  | Colitis (42.18y)  | Gastritis, chronic 

(42.18y)  | Intestinal lymphoid nodular hyperplasia (42.18y) 

patient-060CVID (9.01y)  Increased proportion of effector mem. CD8 T cells | Reduced proportion of naive CD4 T cells | Upper respiratory tract infection, recurrent | Warts 

(11.00y)  | Hypogammaglobulinemia (17.00y)  | Psoriasiform dermatitis (30.02y)  | Rheumatoid factor negative (32.64y)  | Urticaria (38.70y)  | 

negative ab-response to diphtheria vaccine (39.74y)  | negative ab-response to tetanus vaccine (39.74y)  | Reduced NK cell number (39.74y)  | Reduced 

proportion of CD4 T cells (39.74y)  | proteinuria (39.78y)  | Splenomegaly (39.78y)  | Thrombocytopenia (39.78y)  | Atopic dermatitis (39.86y)  | 

Hepatic steatosis (39.86y)  | Hypertension (39.86y) 

patient-191IEI (56.00) Drug allergy | Rosacea (35.00y)  | Bronchiectasis (50.00y)  | Lymphadenopathy (55.83y)  | Splenomegaly (55.83y)  | Increased IgG level (57.92y)  | 

Hypothyroidism (58.03y)  | Pulmonary Emphysema (58.03y)  | Sinusitis, chronic (58.03y) 

patient-017CVID (38.27y)

MS (51.42y) 

Abnormal lymphocyte proliferation | negative ab-response to diphtheria vaccine | negative ab-response to pneumococcal polysaccharide | negative ab-

response to tetanus vaccine | Seizures | Upper respiratory tract infection, recurrent | Hypogammaglobulinemia (23.00y)  | cholelithiasis (37.00y)  | 

Pneumonia, recurrent (37.00y)  | Autoimmune hemolytic anemia (38.00y)  | Granulomatous-lymphocytic interstitial lung disease (38.27y)  | Arthritis 

(41.00y)  | Rheumatoid factor negative (41.00y)  | Iron deficiency anemia (47.48y)  | Drug allergy (49.81y)  | Steatocystoma multiplex (50.32y)  | 

Aortic regurgitation (50.96y)  | Sciatica (52.71y)  | Drug-induced osteoporosis (52.79y) 

patient-180CVID (15.00y)  Abnormal lymphocyte proliferation | Epstein-Barr virus infection, severe | Henoch-SchÃ¶nlein Purpura (1.34y)  | Fever, recurrent (12.43y)  | 

Hypogammaglobulinemia (12.43y)  | Pneumonia, recurrent (12.59y)  | Splenomegaly (14.00y)  | Autoimmune thrombocytopenia (14.76y)  | Varicella 

zoster virus infection, severe (15.43y)  | Diffuse alveolar hemorrhage (16.99y)  | Decreased proportion of plasmablasts (21.60y)  | Decreased proportion 

of switched memory B cells (21.60y)  | Increased proportion of CD21low B cells (21.60y)  | Reduced proportion of naive CD4 T cells (21.60y)  | 

Lymphadenopathy (22.10y)  | Hepatic granulomatosis (24.10y)  | Autoimmune hemolytic anemia (26.00y)  | Drug allergy (26.00y)  | Intestinal 

lymphoid nodular hyperplasia (26.00y)  | Leukopenia (26.00y) 

patient-063PID (13.00y)  Epstein-Barr virus infection, severe | Lung disease | Lymphoma | Reduced proportion of naive CD4 T cells | Splenomegaly

patient-094PID (12.00y)  Epstein-Barr virus infection, severe | Increased proportion of transitional B cells | Splenomegaly

patient-074CVID (34.85y)  Allergy | Ascites, chronic | Cervical lymphadenopathy | Esophageal varix, chronic | Psoriasiform dermatitis, chronic (0.14y)  | Measles, acute (1.53y)  | 

Measles (1.94y)  | Rubella, acute (2.53y)  | Rubella (2.94y)  | Mumps, acute (3.52y)  | Mumps (3.95y)  | Varicella zoster virus infection, recurrent (3.95y)  

| Autoimmune cytopenia, recurrent (27.52y)  | Autoimmune thrombocytopenia, acute (27.52y)  | Autoimmunity (27.52y)  | Bronchitis, recurrent 

(27.52y)  | Lower respiratory tract infection, recurrent (27.52y)  | Respiratory tract infection, recurrent (27.52y)  | Sinusitis, recurrent (27.52y)  | 

Thrombocytopenia, acute (27.52y)  | Upper respiratory tract infection, recurrent (27.52y)  | Pneumonia, acute (33.53y)  | Interstitial lung disease 

(34.85y)  | Decreased IgA levels (37.80y)  | Decreased IgG levels (37.80y)  | Splenomegaly, chronic (39.52y)  | Splenomegaly (40.00y)  | Hepatopathy, 

chronic (41.53y)  | Hepatopathy (42.03y)  | Lymphadenopathy, chronic (43.19y)  | Non-Hodgkin lymphoma (43.53y)  | Candidiasis, acute (51.52y)  | 

Keratitis, acute (51.52y)  | Varicella zoster virus infection, acute (51.52y)  | Herpes Simplex Virus Infection, recurrent (52.69y)  | Autoimmune 

hemolytic anemia (53.06y)  | Bronchiectasis, chronic (53.19y)  | Lung disease, chronic (53.19y)  | Bronchiectasis (53.29y)  | Psoriasiform dermatitis 

(53.40y)  | Granulomatosis, chronic (53.63y)  | Granulomatous-lymphocytic interstitial lung disease, chronic (53.63y)  | Interstitial lung disease, chronic 

(53.63y)  | Pulmonary granulomatosis, chronic (53.63y)  | Celiac disease, chronic (54.31y)  | Diarrhea, chronic (54.31y)  | Enteritis, chronic (54.31y)  | 

Enteropathy, chronic (54.31y)  | Villous atrophy, chronic (54.31y)  | Enteropathy (54.45y)  | Osteoporosis, chronic (54.53y)  | Osteoporosis (55.28y)  

| Anemia, recurrent (56.44y)  | Autoimmune hemolytic anemia, recurrent (56.44y)  | Hepatomegaly, chronic (56.64y)  | Femur fracture (56.90y)  | 

Autoimmune thrombocytopenia (59.51y)  | Drug allergy (59.51y)  | Esophageal varix (61.20y)  | obstructive lung disease, chronic (62.03y) 

patient-081CVID (40.03y)  Autoimmune cytopenia | Granulomatosis | Measles (5.98y)  | Mumps (5.98y)  | Rubella (5.98y)  | Varicella zoster virus infection, severe (5.98y)  | 

Bronchitis, chronic (35.00y)  | Pneumonia (39.00y)  | Hypogammaglobulinemia (40.00y)  | Salmonella infection (41.00y)  | Lactose intolerance 

(46.00y)  | Abscess, recurrent (49.00y)  | Pharyngitis, recurrent (51.00y)  | Sinusitis, chronic (52.00y)  | Conjunctivitis, chronic (53.00y)  | 

Pyelonephritis (53.00y)  | Oral candidiasis, chronic (54.00y)  | Vulvovaginal candidiasis, recurrent (55.00y)  | Gastritis (55.71y)  | Generalized 

lymphadenopathy (56.00y)  | Malignant neoplasm of palate (56.00y)  | Rheumatoid factor negative (56.32y)  | Reduced proportion of CD4 T cells 

(56.71y)  | Follicular bronchiolitis (56.95y)  | Lymphoid interstitial pneumonia (56.95y)  | Laryngeal stenosis (57.95y)  | Splenomegaly (57.95y)  | 

Liver abscess (58.96y)  | Osteoporosis (58.96y)  | Hemolytic anemia (59.21y)  | Allergy (59.96y)  | Cataract (59.96y)  | Thrombocytopenia (60.69y)  | 

Constrictive median neuropathy (61.60y)  | Granulomatous dermatitis (61.70y) 

patient-171sIgGD (15.00y)  Decreased IgG levels (15.00y)  | Pharyngitis, recurrent (15.00y)  | Sinusitis, recurrent (15.00y)  | Decreased IgM levels (30.04y) 

patient-058CVID (22.74y)  Abnormal lymphocyte proliferation | Autoimmunity | Borderline personality disorder | Diarrhea, chronic | Increased proportion of effector mem. CD8 

T cells | Measles | Mumps | negative ab-response to pneumococcal polysaccharide | Reduced proportion of naive CD4 T cells | Rubella | Anemia, 

recurrent (22.39y)  | Autoimmune cytopenia, recurrent (22.39y)  | Autoimmune hemolytic anemia, recurrent (22.39y)  | Lower respiratory tract 

infection, recurrent (22.39y)  | Pneumonia, recurrent (22.39y)  | Autoimmune hemolytic anemia (22.43y)  | Coombs Test Positive (22.43y)  | 

Generalized lymphadenopathy, chronic (22.48y)  | Lymphadenitis, chronic (22.48y)  | Lymphadenopathy, chronic (22.48y)  | Mediastinal 

lymphadenopathy, chronic (22.48y)  | Splenomegaly, chronic (22.48y)  | Splenomegaly (22.49y)  | Rheumatoid factor negative (22.51y)  | 

Lymphadenopathy (22.52y)  | Decreased IgA levels (22.64y)  | Decreased IgG levels (22.64y)  | Bronchitis, recurrent (22.72y)  | Otitis media, recurrent 

(22.72y)  | Respiratory tract infection, recurrent (22.72y)  | Sinusitis, recurrent (22.72y)  | Upper respiratory tract infection, recurrent (22.72y)  | 

Encephalitis (22.91y)  | Cholesteatoma (23.00y)  | Diarrhea, chronic (23.00y)  | Lung disease (23.00y)  | Sialadenitis (24.52y)  | Borderline personality 

disorder (26.42y)  | Granulomatosis, chronic (26.81y)  | Granulomatous-lymphocytic interstitial lung disease, chronic (26.81y)  | Interstitial lung disease, 

chronic (26.81y)  | Lung disease, chronic (26.81y)  | Pulmonary granulomatosis, chronic (26.81y)  | Hypersensitivity pneumonitis (26.85y)  | 

Hypertension (27.23y)  | Hypertension (28.00y)  | Enteropathy, chronic (28.56y)  | Vitamin B12 deficiency (30.92y) 

patient-083CID (2.17y)  Autoimmune cytopenia | Leukopenia | Reduced T cell count | Bronchitis, acute (2.00y)  | Decreased IgA levels (2.17y)  | Reduced IgG2 levels (2.17y)  | 

Reduced IgG4 levels (2.17y)  | Paraplegia (4.00y)  | Pneumonia, recurrent (5.42y)  | Varicella zoster virus infection, recurrent (5.42y)  | positive ab-

response to diphtheria vaccine (6.00y)  | positive ab-response to tetanus vaccine (6.00y)  | Cicatrical pemphigoid (9.00y)  | Epstein-Barr virus infection, 

severe (19.26y)  | Macrocytic anemia (27.10y)  | Hypothyroidism (29.53y)  | Esophageal candidiasis (29.85y)  | negative ab-response to pneumococcal 

polysaccharide (30.00y) 

patient-122CVID (38.72y)  Type I diabetes mellitus (10.00y)  | Stage 5 chronic kidney disease (38.00y)  | Cardiomyopathy (38.66y)  | Drug-induced agranulocytosis (38.66y)  | 

Hypogammaglobulinemia (38.66y)  | Hypothyroidism (38.66y)  | Vitiligo (38.66y)  | positive ab-response to diphtheria vaccine (38.72y)  | positive ab-

response to tetanus vaccine (38.72y) 

patient-047CVID (50.70y)  Abnormal lymphocyte proliferation | Increased proportion of effector mem. CD8 T cells | Interstitial lung disease | Reduced proportion of naive CD4 T 

cells | Splenomegaly | Pulmonary Emphysema (30.00y)  | Pneumonia (34.00y)  | Rheumatoid factor negative (50.40y)  | Lymphadenitis (50.45y)  | 

Obstructive sleep apnea (50.45y)  | Pulmonary granulomatosis (50.45y)  | Varicella zoster virus infection, severe (50.52y)  | Otitis media (50.53y)  | 

APCA-positive (50.83y)  | Lymphopenia (51.70y)  | Chronic kidney disease (54.04y)  | Neoplasm of the liver (54.27y)  | Arrhythmia (56.09y)  | 

Hypertension (56.57y)  | Myocardial infarction (56.57y)  | Obesity (56.57y)  | Herniated intervertebral disc (57.04y)  | Pulmonary Hypertension 

(57.95y)  | Bronchiectasis (58.79y)  | pericarditis (61.00y)  | Osteoporosis (61.04y) 

patient-090CVID (43.20y)  Allergy | Lymphadenopathy | negative ab-response to diphtheria vaccine | negative ab-response to pneumococcal polysaccharide | negative ab-response 

to tetanus vaccine | Respiratory tract infection, recurrent (6.17y)  | Rhinitis, recurrent (6.17y)  | Sinusitis, recurrent (6.17y)  | Upper respiratory tract 

infection, recurrent (6.17y)  | Hypogammaglobulinemia (43.20y)  | Giardiasis (43.59y)  | Rheumatoid factor negative (43.79y)  | Nasal polyps (45.50y)  

| Hepatic steatosis (46.06y)  | Impaired glucose tolerance (46.06y)  | Obesity (46.06y)  | Iron deficiency (46.91y)  | Granulomatous-lymphocytic 

interstitial lung disease (48.08y)  | Interstitial lung disease (48.08y)  | Pulmonary granulomatosis (48.08y)  | Goiter (48.10y)  | Arthralgia, chronic 

(53.92y)  | Intestinal lymphoid nodular hyperplasia, chronic (53.92y)  | Splenomegaly, chronic (53.92y) 

patient-114CVID (28.00y)  Upper respiratory tract infection, recurrent | Hypogammaglobulinemia (18.00y)  | Bronchitis, recurrent (23.00y)  | Diarrhea (23.00y)  | Sinusitis, 

recurrent (23.00y)  | Pulmonary granulomatosis (23.02y)  | Drug allergy (37.05y)  | Pneumonia, recurrent (38.00y)  | Hepatopathy (38.03y)  | Mallory-

Weiss tear (38.52y)  | Esophageal varix (41.61y)  | Rheumatoid factor negative (41.94y)  | Pancytopenia (41.95y)  | Lymphadenopathy (41.98y)  | 

Splenomegaly (41.98y)  | cholelithiasis (42.00y)  | Osteomyelitis (42.00y)  | Portal vein thrombosis (43.53y)  | Varicella zoster virus infection, severe 

(43.87y) 

patient-141PAD (37.70y)  Granulomatosis (37.39y)  | Lymphadenopathy (37.39y)  | Decreased IgA levels (37.70y)  | Decreased IgM levels (37.70y)  | Decreased proportion of 

plasmablasts (37.70y)  | Decreased proportion of switched memory B cells (37.70y)  | Reduced IgG1 levels (37.70y)  | Reduced IgG4 levels (37.70y)  | 

Hepatitis B, chronic (38.03y)  | Splenomegaly (38.03y)  | Pneumonia (41.00y)  | Renal cyst (47.10y) 

patient-160CVID (28.02y)  Hypogammaglobulinemia (30.62y)  | Rheumatoid factor negative (30.62y)  | Obstructive sleep apnea (43.37y)  | Decreased proportion of plasmablasts 

(43.41y) 

patient-008CVID (20.10y)  Reduced proportion of effector mem. CD8 T cells | Upper respiratory tract infection, recurrent | Varicella zoster virus infection, recurrent (4.95y)  | 

Diarrhea, chronic (13.00y)  | Lactose intolerance (14.84y)  | Fructose intolerance (15.01y)  | Decreased IgA levels (19.79y)  | Decreased IgG levels 

(19.79y)  | Leukopenia (20.00y)  | ANA-positive (20.08y)  | Rheumatoid factor negative (20.08y)  | Deviated nasal septum (21.93y)  | Hepatomegaly 

(22.26y)  | Prostatitis (23.00y)  | Scrotal varices (26.50y)  | Hyperthyroidism (30.00y)  | Malabsorption (33.02y) 

patient-149CVID (26.02y)  Hypogammaglobulinemia (25.88y)  | Decreased proportion of plasmablasts (26.00y)  | Respiratory tract infection, recurrent (26.00y) 

Abbreviations:

CID Combined immunodeficiency

CVID Common variable immunodeficiency

IEI Inborn errors of immunity

MS Multiple sclerosis

PAD Predominantly antibody deficiency

PID Primary immunodeficiency

sIgGD selective IgG deficiency disease 
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