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How to navigate through the IUIS
phenotypic classification ?
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Abstract

Human inborn errors of immunity (IEl) includes a large group of 559 disorders
resulting from genetic defects that compromise innate and adaptive immunity, non-
hematopoietic cell-mediated immunity, as well as immune regulation. Patients can
present with increased susceptibility to a broad or narrow spectrum of infectious
diseases, as well as autoimmune, autoinflammatory, allergic and/or malignant
diseases. The number of disorders being discovered is growing at an unprecedented
rate since the development of Next-Generation sequencing, including not only rare
but also common genetic defects.
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In 2024, the International Union of Immunological Societies (IUIS) expert committee
on |El added 67 novel monogenic defects and 2 phenocopies in the classification. Since
2013, the IUIS IEI expert committee has periodically published an updated phenotypic
classification of all these disorders, which facilitates the diagnosis of these conditions
worldwide. Organized as diagnostic algorithms, this phenotypic classification was also
adapted for smartphone applications.

Here, we present the 2024 update of the phenotypic classification of IEIl reported and
evaluated until June 2024.This decision-tree based process is aimed at physicians,
regardless of their expertise in and knowledge of IEl. Its purpose is to guide the
physician toward the most probable diagnosis based on the clinical and laboratory
features of their patient. Some changes have been done since the last update, to
facilitate the navigation through this classification. Based on some clinical cases, we'll
show how to navigate through this new version of the phenotypic classification, to
find the right diagnosis.

Keywords: Inborn errors of immunity, primary immunodeficiency, genetic immune

disorders, IUIS 2024 classification, next-generation sequencing
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Decision tree orienting through IEI classification categories. EBV: Epstein-Barr virus; HLH: hemophagocytic lymphohistiocytosis; IBD:
inflammatory bowel disease; MDS: myelodysplasia; N: No; TRECS: T cell receptor excision circles; Y: Yes.
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I Immunodeficiencies affecting cellular and humoral immunity.
(a) Severe Combined Immunodeficiencies (SCID), defined by CD3 T cell lymphopenia. Low TRECS ¥

CD19 NL: SCID T- B+

€D19 . : SCID T-B-

[ SCID T-B+NK+ I SCID T-B+NK- | SCID T-B-NK+ SCID T-B-NK-
B - Microcephaly ? ADA def . ADA AR
7Rt . IL7R AR. Coronin-1A def*. COROIA AR. f 615401
Detectable thymus e def. ILZRG = # 102700
# 608971 s | | @ Chondrosternal dysplasta,
PAX1 def*. PAX1 AR (LOF) ¥L, €D 132 def Increased risk of graft cognitive defects. Progressive
# 615560 Radistion sensitivity rejection di
isease
No y/& T cells: Omenn’s-like syndrome . Tc deficiency # 300400 With facial RAG 1/2 def
. - £ aCia
;Zigs.l?fnso AR not corrected by HSCT despite donor arsior (RAG1/ RAG2) AR Reticular dysgenesis. AK2 AR
CD3e*. CD3E AR chimerism. NI igh, L IgA, Nl to T* IgE. JAK-3 def . JAK3 # 501457 # 267500
# 615615 DNA ligase IV def .
CD37** . CD3Z AR AR, CD 132+ LIG4 AR MNeutropenia, deafness.
# 610163 LCP2/SLP76 def**. SLP76 AR (LOF) # 606593 + Radiation sensitivity z =
# 610374 DCLRELC def Activated Rac2 defect®. RAC2,
Autoimmunity, T 1gM, L IgA, # 600502 CERNUNNOS /XLF DCLREIC AR AD GOF. # 618986
def*. NHE/1 AR. (ARTEMIS).
NI y/8 T cells : #611291 # 602450 Lymphoproliferation,
CcD4as*
:Z.‘;g ;f Winged helix def*. FOXNI. AR _ Without facial neutropenia.
dysmorphism:
# 601705 v Omenn 5d (hypomeorphic mutations)
Congenital thymic aplasia. DNA PKes def*. # 603554
LAT def* . LAT AR. PRKDC AR
4 o # 615966 Erythroderma, Alopecia, Adp, HSM, Eo T, IgET
el S e IR iteh |ITPKE def**. ITPKB AR *147522 Variable Ig levels NUDCD3 def. NUDCD3 AR. Abnormal VD) recombination
Ig. PSMBI10 AD. # 620807

Panleukopenia, anemia,

thrombocytopenia. Nl igh, IgA; L IgG.

POLD3 AR. # 620869. Athymia, global developmental
delay

IUIS 2024 jlao] - SCID sl dadd) sl joxdl Caval 2 JSi
SCID classification based on T, B, NK cell phenotype and genetic defects. Severe combined immunodeficiencies (SCID) defined by T cell lymphopenia.
*T cell lymphopenia in SCID is defined by CD3X T cells <300/Xl. Ab: antibody; AD: autosomal dominant inheritance; AD DN: autosomal dominant
inheritance with dominant negative effect; ADA: adenosine deaminase; Adp: adenopathies; Ag: antigen; AR: autosomal recessive; 2m: ¥-2 microglobulin;
Bc: B cells; CD: cluster of differentiation; CID: combined immunodeficiency; def: deficiency; EBV: Epstein-Barr virus; Eo: eosinophils; GOF: gain-

of-function mutation; HLH: hemophagocytic lymphohistiocytosis; HPV: human papillomavirus; HSCT: hematopoietic stem cell transplantation;

HSM: hepatosplenomegaly; Ig: immunoglobulins; LOF: loss-of-function mutation; MHC: major histocompatibility complex; NL: normal; NK: natural

killer cells; PRCA: pure red cell aplasia; SCID: severe combined immunodeficiency; SLE: systemic lupus erythematosus; Tc: T cells; TCR: T cell receptor;
T<sub>EM</sub>: effector memory T cells; T<sub>EMRA</sub>: effector memory T cells expressing CD45RA; Tfh: follicular helper T cells; TREC: T

cell receptor excision circles; Treg: regulatory T cells; XL: X-linked inheritance.
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