
Supplementary Material

Definitions and clinical diagnostic criteria of IEIs detected in the present study

Based on the 2019 classification of the International Union of Immunological Societies (IUIS) and 2019 diagnostic criteria of
the European Society of Immunodeficiencies (ESID).33,35

IEI IUSI category ESID Clinical Diagnostic Criteria

Agammaglobulinemia 3. Predominately antibody
deficiencies

Fewer than 2% circulating B cells (CD19 and CD20), preferably
in two separate determinations and a normal number of T
cells (CD3, CD4 and CD8)
AND serum IgG levels below:

- 200mg/dL in infants aged<12 months
- 500mg/dL in children aged> 12 months
OR normal IgG levels with IgA and IgM below 2SD
AND onset of recurrent infections before 5 y of age

Chediak–Higashi syndrome 4. Diseases of immune
dysregulation

At least one of:
• Recurrent bacterial infections
• Episode of hemophagocytic lymphohistiocytosis (HLH)
• Neutropenia
• Reduced lymphocyte degranulation/cytotoxicity
• Affected family member

AND one of:
• Typical hair shaft abnormalities
• Presence of intracytoplasmic typical giant granules on

blood or bone marrow smears

IEI IUSI category ESID Clinical Diagnostic Criteria

Common variable
immunodeficiency disorders
(CVID):

3. Predominately antibody
deficiencies

At least one of the following:
• Increased susceptibility to infection
• Autoimmune manifestations
• Granulomatous disease
• Unexplained polyclonal lymphoproliferation
• Affected family member with antibody deficiency

ANDmarked decrease of IgG and marked decrease of IgA
with or without low IgM levels (measured at least twice;
<2SD of the normal levels for their age)
AND at least one of the following:

• Poor antibody response to vaccines (and/or absent
isohemagglutinins); i.e., absence of protective levels
despite vaccination where defined

• Low switched memory B cells (<70% of normal age-
related value)
AND secondary causes of hypogammaglobulinemia have
been excluded (e.g., infection, protein loss, medication,
malignancy)
AND diagnosis is established after the 4th year of life (but
symptoms may be present before)
AND no evidence of profound T cell deficiency, defined as
2 out of the following (y¼ years of life):

• CD4 numbers/microliter: 2–6 y <300, 6–12 y <250, >12
y <200

• % naive of CD4: 2–6 y <25%, 6–16 y <20%, >16 y <10%
• T cell proliferation absent

IEI IUSI category ESID Clinical Diagnostic Criteria

Congenital neutropenia 5. Congenital defects of
phagocyte number or
function

Neutropenia below 0.5 g/L measured on at least 3 occasions
OR Neutropenia below 1 g/L measured on at least 3 occasions
with at least one of the following:

• Deep seated infection due to bacteria and/or fungi
• Recurrent pneumonia
• Buccal and/or genital aphthous lesions or ulcerations
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• Omphalitis
• Affected family members

AND exclusion of secondary causes of neutropenia

Griscelli syndrome type 2 4. Diseases of immune
dysregulation

At least one of the following:
• Episode of HLH
• Reduced lymphocyte degranulation/cytotoxicity
• Affected family member

AND Typical hair shaft abnormalities
AND Absence of giant granules on blood smear

IEI IUSI category ESID Clinical Diagnostic Criteria

X-linked hyper IgM (XHIM) 3. Predominately antibody
deficiencies

Male patient with serum IgG concentration at least 2 SD
below the normal for age
AND all of the following:
• Normal number of T cells and normal T cell proliferation to
mitogens

• Normal or elevated numbers of B cells but no antigen-
specific IgG antibody

• One or more of the following infections or complications
- Recurrent bacterial infections in the first 5 y of life
- Pneumocystis carinii infection in the first year of life
- Neutropenia
- Cryptosporidium-related diarrhea
- Sclerosing cholangitis

- Parvovirus induced aplastic anemia
• Absent CD40 ligand cell surface staining on activated

CD4þ T cells as assessed by binding to soluble CD40 or
monoclonal antibody to CD40 ligand

Selective IgA deficiency 3. Predominately antibody
deficiencies

At least one of the following:
• Increased susceptibility to infection
• Autoimmune manifestations
• Affected family member

AND diagnosis after 4th year of life
AND undetectable serum IgA (when measured with
nephelometry less than 0.07 g/L) but normal serum IgG and
IgM (measured at least twice)
AND secondary causes of hypogammaglobulinemia have
been excluded.
AND normal IgG antibody response to all vaccinations
AND Exclusion of T cell defect

IEI IUSI category ESID Clinical Diagnostic Criteria

Transient
hypogammaglobulinemia of
infancy:

3. Predominately antibody
deficiencies

IgG below normal age-related value detected in the first 3 y of
life (measured at least twice)
AND defined causes of hypogammaglobulinemia have been
excluded
AND spontaneous resolution approx. after the 4th birthday

Abbreviations: ESID, European Society of Immunodeficiencies; IEI, inborn errors of immunity; IUIS, International Union of Immunological Societies
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