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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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inflammatory bowel disease; MDS: myelodysplasia; N: No; TRECS: T cell receptor excision circles; Y: Yes.

CRERESGVIZNERESINEC PP AR EHAREY-A I
IRF4« NFATC1.PRIM1. :dJtJ) Slusdl @
.FOXI3. POLD3. NUDCD3. PSMB10

@ deaidie Olow go diidl delill o5 o
L) Skl Jads Bugae Ol wuos
& Olyab ] B8LAYL JKZF2 § (DN) dioggll
GINS4. STAT6-GOF. SLC19A1. SGPLI.

.PTCRA. FLT3L. ITPR3. RECQL4

025 o Lasidss bl Sl ) s
PAXS. & Oy wyos o3 i) (lgasli
.KARS1

do Gyl 63 el euarl Szl
CD274 (PDL1). TLR7 @ Buds Oilyab
GOF. UNC93B1 GOF. TRAF3. CBLB
PLCGL. SH2B3. ARPC5. NFATC2
DOCKI11. RHBDF2. LACCI1. ERNI.
NBEAL2. IL27RA. TNFSF9. DPPY.

.GIMAP6

7T dadisalihd 2025 i 41

2555 e Osll LY slowl 2y
Blo) i e b asy Glusd slowl
e sl ObllasYl Jf 8ylad dess dedle
ges (O Lo dige OVl 10 e J3)
0azy O lasYl § ol dsl O Gy 3
Syl s diz G25e V] Ciogs b Sl
Y L0,3) SV delil) s OVl bl
Oirg3ie Ol el LS . Bgma i Ul
Basly Ulo s Sow lad &l b I OV §
Ylodl 0 Jio §9.0Y i uly dble of
Salall hadl 05 13 Lo oS ey
e Ol 0,5 (9250 § 0SS oS oM

(S i Loye IS OIS 13 of (Sl uds

Qsliill
Sususd] AoV deslil) Ligust] .1

BLaS) 032022 ple § 5V Cosoa] e

ol Ol phame § Sz die Lous
1 Lo Bagasdl Glwdl JoiSg (TETS) deslil

Srola)l Chcatl oo dugusd] dswudl oda ne
E*.’:MJIW“}[’U}I

Aaaviall

Codoxd] § doryaldl Ol oY gies (neudl o3
i) el aadll Caiad) 2024 pls yolall
Olimezd Joll sl sy JoYI dslild
daases ddaé Olw)ylgs Geud (TUIS) delit
Loyl @l Olegambl (o Busly JSI
el el ged o3 &l i aguatl)
Ll oSWYI & "Phenocopies” (g,
o psiul B3 . zudll Oilegacdl Js1s )
dplaall OV e degame JSI sl
IS 21yl oo liakl sasll J] s
VT WORT I S PUT PR
Al 920 dukus diy sy dergilly Caiad)
Olall pasy e 03 LS (1 JSed) Jazomd
Sloghsll go) dus,3 JIST B3 o (IS5 ]

B3 STy el Sz



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.

A e 05 U (0 delil] Olimosd

Phe¥l Bumg I ol adl 3 oes mod)

gy des il

e dlga] -

G949 D93y (§94e) 8y ,Sie dewg 8 Gods =
(CRRVINEEEPRT

sadll @ ,5Bs 39l § el -
li> jadsie TCD3 W Ole -
BCD19 LY o rub dus -
(-NK) 83990 y& NK M -
li> sadsie TREC Sgiws -

(LUSET) dao ool pubaas il o

?Predominant features : g )l Jlgudl .1

Ne § iz (0yeS lgzho] 03 oS (emg
hosdhde DN OlLab Chog uss Codsal
3131 80bjs TLR7 eudas bys (e g3l sl
g8

Basied) Olydball ot sdasll gliv 26 o
.SNM1B. DUT RAD50

Je-i3 @ "Phenocopies’ g olla)l aylidl e
4313 3olae Llusly JAKL § Gus fsio
JL-27 oo

ik Jlio .2

hall Gla)lss bl ddy b 6Sle (5=
Jsall 339l oo solall 2024 pla) asl

Slyahll Joid (s icdl) C¥Asl] jads o
_DBF4. SRP19. SRPRA. CCR2 6.4zl

AW J) Losll Lalsdl delll Cges o
Ol Jois sl ol &Sl gousl
o S HAEIS sl Baisdl Ao
OAS1. dwypd)l g94=lly JRF1. MCTS1
OAS2. RNASEL: RIPK3:. MD2. TLR4«

.GTF3A: IKBKE

& AU Al Syl .
STAT4 GOF: § 8uus Olab wuss
PMVK. ALPKIc LYN. SHARPIN:
489 .LSM11. RNU71. OTULIN. RELA
Syl dadsgll (luds Cilyab Bole i
Gl Gble OWIY duwsS RELA @

il aanl i 2025 diyl 41 2 8



Aol Olozd Jowl slooW dssld] elpsd) did o polal] Yo Ve diwd g0l Caviad] mbal &S

paidslus 5o Lduas . JoY delil) Camo
O 2yel) doize il Jl Jgosll &
I 5595 dizglon ol Ay Oolows 09,4833
o8z siy (Sle Lamd 9z oludl

.w2ybl Y58l BLiSLly jamall Gilghs

@alyall

1. Bousfiha A, Moundir A, Jeddane L, Tangye SG,
Picard C, et al. The 2024. Update of TUIS Phenotypi-
cal Classification for Human Inborn Errors of Im-
munity. Journal of Human Immunity. 2025; In press.

2. Bousfiha A, Moundir A, Tangye SG, Picard C,
Jeddane L, Al-Herz W, et al. The 2022 Update
of IUIS Phenotypical Classification for Human
Inborn Errors of Immunity. J Clin Immunol.
2022;42:1508-20.

3. Moundir A, Aissaoui O, Akhrichi N, et al. Appli-
cation of whole-exome sequencing to predict in-
born errors of immunity in pediatric severe infec-
tions and sepsis. Clin Exp Immunol. 2025;219(1)

4. Aissaoui O, Moundir A, Drissi Boughanbour
A, et al. Prevalence of pathogenic variants of in-
born errors of immunity in critically ill children
admitted to the pediatric intensive care unit for
sepsis: A Moroccan cohort study. Tunis Med.
2025;103(1):93-97.

9 aidisalihd 20250 41 e

Last Olyahy dag, ) ddasddl xe OV
Ohab i ol (dysegus) didbgll
ol (e 50) daae iSlby) duwSe

Al Ol dlesSe e L3l

aulabl el g pdl haeddl 055 08
8BS doyay Dee JoY delill iz
gzl Bousie OLSWL @3 Jadps
Jasdl ou dudsbl d8M=lly Al Jels=l
Y3 Ble oy qgelall hally usdl
SULSI odg) oy sl wis ol JSi padd
Rl G55 9,2 e dAdSsll duoy ]
S5 $53 Y ddsl Olysiin e slezsYl wis

VI e L8 sus ol Busly Dl

anall

Gizs OV Ghaill hdatl e Jig
Criadl JoSS Bawsss e ye JoVI delid
Olmazd Joull sVl g jolall Gl
paac @3 39 2024 ple) (TUIS) dslid
Loge dasis Ol JSY ols
sloley slbW daase q@lasadl dgus
Ul § inaasis 353550 Y 3 (il sl

Infectious phenotype : iz 4

Broad spectrum of infections :LJG .2
Ol sy Slag 8 Jad3 sl OY o <

$Opportunistic infections .3

o 4

2T cell lymphopenia or absent TRECs .4
— Go to Fig. 2 o= <

tlih] Caniat wod 2 JSadl § .5

-SCID T-B+NK -

IL2RG mutation = CD132 deficiency *
X dhsye dhy

oo vadd e g.;'-e—*"l v (O
X QML’ b, b IL2RG

oo o ee Li_ﬂ_”

& =LY olsy] I Sleislssdl ode Bugs
G Bad O95aky caddl o5kl paseds
0553 O i) e s U3 gy L doé
2Ol 3 (el 13 dgus Lilyd e
oo Jusdl e asSS Buwlybly duasdl



LBl dacliall (UaAS dysdall Cilagasll
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Abstract

The laboratory investigation of inborn errors of immunity (IEl) has significantly enhanced our
ability to detect these disorders earlier and with greater accuracy, leading to more effective
treatments and improved patient outcomes. First-line laboratory tests, such as complete blood
count, immunoglobulin guantification, and post-vaccination serologies, serve as essential
tools for initial assessment. Depending on the clinical context, additional first-line tests
may include IgE measurement, complement studies (C3, C4, CH50, AP50), and functional
assays such as the nitroblue tetrazolium (NBT) or dihydrorhodamine (DHR) tests, which help
uncover specific immune deficiencies. Importantly, normal findings in initial screening tests do
not exclude the presence of an immunodeficiency. Second-line investigations involve more
advanced techniques, such as lymphocyte phenotyping, which allows for the identification
of abnormalities in lymphocyte subsets, surface marker expression, and cellular function.
Lymphocyte proliferation assays further contribute to evaluating immune cell response.
Accurate interpretation of these tests requires careful consideration of the clinical presentation,
the patient’s age, and the infectious context. While high-throughput genetic sequencing
technologies have revolutionized the field, biological investigations continue to be essential,
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not only for guiding genetic testing of candidate genes but also for validating the functional
conseqguences of identified mutations. By integrating both basic and specialized tests, clinicians
can establish a comprehensive diagnostic approach that facilitates earlier recognition and more
personalized management of patients with inborn errors of immunity.

Keywords: Inborn Errors of Immunity (IEl), laboratory investigations, primary screening,
specialized tests, immunophenotyping, cellular function.
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Enhancing Diagnostic Accuracy in Specific
Antibody Deficiency Using the Multiplexed
Opsonophagocytosis Assay (MOPA)

Abstract

Introduction: Specific Antibody Deficiency (SAD), acommon phenotype of inborn errors
of immunity (IEl), is typically diagnosed by measuring serotype-specific IgG responses
to the pneumococcal polysaccharide vaccine. However, IgG quantification does not
assess functional antibody activity and may be confounded by prior conjugate vaccine
exposure and inter-laboratory variability. The Multiplexed Opsonophagocytosis Assay
(MOPA) directly measures functional antibody-mediated bacterial killing and may
offer improved diagnostic accuracy.

Methods: We conducted a pilot study in 23 patients with recurrent infections
undergoing pneumococcal vaccine response assessment. Each patient had pre-
and post-vaccination sera tested for antibody responses against 18 pneumococcal
serotypes using both MOPA and traditional IgG quantification. MOPA results were
compared to IgG levels, and clinical correlation with SAD diagnosis was performed.

Results: Pre-vaccination, MOPA detected protective responses in 79.5% of tested
serotypes, compared to 41.5% by IgG. Post-vaccination, MOPA showed 96.5%
protection, significantly higher than IgG (72.9%). Patients with protective baseline
MOPA responses were not diagnosed with SAD, suggesting that MOPA identifies
preserved functional immunity even when IgG levels are subprotective.

Conclusion: MOPA offers superior diagnostic insight by assessing antibody function
rather than quantity alone. It holds promise for reducing misclassification of SAD and
improving decision-making regarding immunoglobulin replacement therapy. Ongoing
studies aim to establish serotype-specific MOPA cutoffs and validate correlations with
clinical outcomes.
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Targeted Gene Sequencing vs. Next-
Generation Sequencing in the Diagnosis of

Inborn Errors of Immunity
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Abstract

Inborn errors of immunity (IEls) are genetic disorders that impair immune system
function, leading to increased susceptibility to infections, autoimmunity, inflammation,
and malignancies. Early molecular diagnosis is essential for optimal management,
including hematopoietic stem cell transplantation or targeted therapies, and
significantly improves clinical outcomes. Targeted gene sequencing offers a precise and
cost-effective approach for identifying known mutations in typical cases. In contrast,
next-generation sequencing (NGS)—including whole-exome sequencing (WES) and
whole-genome sequencing (WGS)—is valuable for diagnosing complex or atypical
phenotypes, with the advantage of detecting novel or unexpected variants, despite
its higher cost and analytical complexity. The choice of diagnostic strategy should be
guided by the clinical presentation, urgency, and available resources, emphasizing the
importance of integrating clinical, immunological, and molecular data for accurate
and personalized diagnosis.

Keywords: Inborn errors of immunity, molecular diagnosis, targeted gene sequencing,
next-generation sequencing, whole-exome sequencing, whole-genome sequencing.
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Innate Immunodeficiencies: A Group of
Primary Immunodeficiencies Predisposing
Exclusively to Common Diseases
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Abstract

Innate immunodeficiencies represent a growing area of research that is critical to
understanding individual susceptibility to infectious diseases. These deficiencies
often manifest with distinctive clinical features that require thorough evaluation and
tailored management. While primary immunodeficiencies (PIDs)—currently referred
to as inborn errors of immunity (IEls)—generally predispose to a wide range of
infections, innate immunodeficiencies are characterized by selective susceptibility to
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a single pathogen. Nevertheless, affected individuals maintain normal immunity to
other infectious agents. Their immunological work-up, including immunoglobulin
levels and lymphocyte subsets, is often normal, which complicates the diagnosis of
this specific subgroup of primary immunodeficiencies. In this review, we highlight
the genetic predisposition to infections caused by mycobacteria, pneumococci,
herpes simplex virus, and Candida, aiming to raise awareness about this distinctive
cluster of inborn errors of immunity. A clear understanding of the unique features of
innate immunodeficiencies is essential for accurate diagnosis and the development of
effective treatment strategies. Expanding research in this field is crucial to advancing
our knowledge and improving patient outcomes.

Keywords: Innate immunodeficiencies, Inborn errors of immunity (IEls), Genetic
mutations, Pathogens, Infectious susceptibility.
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Human Genetics of Mycobacterial Diseases :

Over a Century of Evidence
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Abstract

The human genetic theory of mycobacterial diseases is supported by over a century of
evidence, culminating in the established understanding that interferon-gamma (IFN-y) is
a cornerstone of protective immunity against mycobacteria. IFN-y—-mediated immunity
may be compromised either by rare genetic mutations affecting its production or
response, as seen in Mendelian Susceptibility to Mycobacterial Disease (MSMD), or by
neutralizing autoantibodies that block its function, known as phenocopies of MSMD.

In Morocco, despite the high burden of tuberculosis, studies focusing on genetic
susceptibility to mycobacterial infections remain scarce, potentially limiting diagnostic
accuracy and access to targeted therapies. This article provides an updated overview
of MSMD, reviews the key evidence supporting the genetic theory of mycobacterial
diseases, highlights recent gene discoveries and therapeutic approaches, and presents
a brief overview of findings from a Moroccan cohort.

Keywords: Genetic predisposition, Mycobacteria, Interferon-gamma, MSMD,
Tuberculosis.
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Abstract

Predominantly antibody deficiencies (PAD) are the most prevalent inborn errors
of immunity, leading to recurrent infections, particularly of the respiratory and
gastrointestinal tracts, as well as immune dysregulation, autoimmunity, and
lymphoproliferation. Effective management involves immunoglobulin replacement
therapy, administered intravenously (IVIG) or subcutaneously (SCIG), to restore
antibody levels and reduce infection frequency. Antibiotic prophylaxis may be
employed for persistent infections. Non-infectious complications, such as cytopenias
and granulomatous-lymphocytic interstitial lung disease (GLILD), require individualized
treatment strategies. Early diagnosis and comprehensive care in specialized centers are
crucial to improving patient outcomes and quality of life.
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Hematopoietic stem cell transplantation for
the treatment of primary immunodeficiency

diseases in Arab countries
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Abstract

Inborn Errors of Immunity (IEl) are rare, life-threatening genetic disorders that often
require hematopoietic stem cell transplantation (HSCT) as a curative treatment,
particularly in severe forms such as severe combined immunodeficiency (SCID) and
phagocytic or cellular defects. Across Arab countries, HSCT services remain unequally
distributed due to structural, diagnostic, and logistical barriers. This review compiles
data from 512 HSCT procedures performed for IEl in eight Arab countries, highlighting
both progress and persisting challenges. While Saudi Arabia and Jordan have achieved
significant success, other countries show limited activity, often restricted to isolated
cases. The main barriers include lack of early diagnosis, trained personnel, financial
coverage, and matched unrelated donor registries. This report emphasizes the urgent
need to strengthen national transplant programs, promote regional collaboration,
develop donor registries, and expand access to definitive therapies for IEI across the
Arab region.

Keywords: Hematopoietic Stem Cell Transplantation, Inborn Errors of Immunity,
Primary Immunodeficiency, Arab Countries, SCID.
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How to Implement Hematopoietic Stem

Cell Transplantation (HSCT) for Primary
Immunodeficiency Diseases (PID) in Arab Countries:
Practical Strategies and Toolkit for Equitable Access
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Abstract

Primary Immunodeficiency Diseases (PID) represent a group of life-threatening
conditions that can often be effectively treated or even cured through Hematopoietic
Stem Cell Transplantation (HSCT). Despite its proven efficacy, patients with
primary immunodeficiency are complex and require specific knowledge for correct
management before and after hematopoietic stem cell transplantation. Moreover,
access to HSCT remains highly uneven across many Arab countries due to multiple
systemic and structural barriers. This review outlines the key challenges limiting the
availability of HSCT for PID patients in the region, including underdiagnosis, limited
specialist centers and trained personnel, financial constraints, and inadequate post-
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transplant care infrastructure. The work also explores disparities in access based on age
and disease subtype. To address these issues, a comprehensive and feasible strategy
is proposed, focusing on strengthening early diagnosis and awareness, expanding
transplant infrastructure through regional hubs and international collaboration,
improving financial support mechanisms, and developing robust post-transplant care
models. Emphasis is also placed on the importance of national registries and investment
in research, including gene therapy. This review aims to advocate for coordinated
regional efforts among healthcare providers, policymakers, and international partners
to bridge the access gap and improve outcomes for PID patients across Arab countries.

Keywords: Primary immunodeficiency, stem cell transplantation, Arab countries, early

diagnosis, post-transplant care.
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A review of the medical literature
on Primary Immunodeficiency Diseases in
the Arab world: Towards a roadmap to 2030
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Abstract

Objective: Describing the editorial, methodological and thematic profile of scientific
publications on Primary Immunodeficiency Diseases in the Arab World during the five-
year period 2020-2024.

Methods: Based on the MeSH descriptor ‘Primary Immunodeficiency Diseases’ (PID),
combined with the names of 22 Arab countries, this bibliometric study was conducted
on MEDLINE, via Web of Science, analyzing all available bibliographic fields. The
number of authors was limited to researchers from the Arab world who had co-
authored at least two publications during the study period. Visualization of author
and research topic clusters was carried out using VOS Viewer.

Results: During the five-year study period, 156 publications from the Arab world were
indexed under the PID descriptor, published by 86 scientific journals, and tagged with
479 MeSH descriptors. These publications, often of the ‘Case Reports’ (19%) and
‘Review Article’ (15%) type, were mainly categorized under ‘Immunology’ (62%),
“Pediatrics” (47 %) and ‘Genetics/Heredity’ (39%). They were published particularly by
the Journal of Clinical Immunology (15%) and Frontiers in Immunology (12%). Among
the 119 co-authors of these publications, from 12 countries, the most prolific were
AL-HERZ (Kuwait), BOUSFIHA (Morocco) and ADELI (Qatar). These studies were often
retrospective in nature, focused on children and the problem of “Severe Combined
Immunodeficiency”, particularly in Egypt, Saudi Arabia, Oman and Morocco. In
addition to the ‘Genetics’ approach (39%), notably ‘Genetic Predisposition To Disease’
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and ‘Genetic Diseases Inborn’, these publications also addressed “Immunology”
(19%), including topics such as ‘Immunologic Deficiency Syndromes’ and ‘Acquired
Immunodeficiency Syndrome’. Visualization of these publications reveals collaboration
between two sub-regions of the Arab world (Africa and Asia) with a strong focus on
‘Hematopoietic Stem Cell Transplantation’.

Conclusion: The bibliometric analysis of PID publications in the Arab world highlights
a dynamic editorial landscape, diverse methodological approaches, and a wide
thematic range. This stresses the need to network researchers, following a unified
and interdisciplinary approach (bridging basic, clinical and public health sciences), and
aligning with local epidemiological priorities.

Keywords: Primary Immunodeficiency Diseases - Genetic Diseases, Inborn - Immunologic
Deficiency Syndromes - Bibliometrics — MEDLINE — Arab World
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Ataxia Telangiectasia

Ataxie-télangiectasie

Bloom Syndrome

Syndrome de Bloom
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Chediak-Higashi Syndrome

Syndrome de Chediak-Higashi
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Hereditary Complement Deficiency Diseases

Déficits héréditaires en complément
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Angioedemas, Hereditary
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Hyper-IgM Immunodeficiency Syndrome
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Hyper-IgM Immunodeficiency Syndrome, Type 1
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Syndrome de Job
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Severe Combined Immunodeficiency

Immunodéficience combinée grave
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X-Linked Combined Immunodeficiency Diseases

Immunodéficiences combinées graves liées a I'X
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Wiskott-Aldrich Syndrome

Syndrome de Wiskott-Aldrich
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Abstract

Due to the burden of infectious diseases, human life expectancy at birth remained about 20-25 years until
the end of the 19th century, implying that host defense — which operates at the individual level, and only
poorly at that — is barely sufficient at population level. Microbes preceded us by three billion years and evolve
much more rapidly. Moreover, protective immunity has been selected at the evolutionary cost of allergy,
autoinflammation, and autoimmunity. It is therefore no exaggeration to predict that almost all humans carry
inborn errors of immunity, with insufficient or excessive responses to some environmental triggers, infectious
or otherwise. Thanks to the remarkable power of its concepts and recent progress in its methods, genetics
has finally made it possible to investigate the mechanisms of human immunity at the molecular and cellular
levels. Human inborn errors provide countless opportunities to analyze immunity and its derailments in natural
conditions, at an unprecedented scale, and are thus a unigue asset from both physiological and evolutionary
perspectives. Hence the Journal of Human Immunity.
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Abstract

In light of rapid advancements in primary immunodeficiency and human immunity,
precise scientific communication in Arabic is crucial. This proposal offers an English-
Arabic glossary of 100 key terms, addressing challenges in translating evolving
medical concepts. We utilized specialized medical and linguistic tools to ensure
accurate, consistent terminology. The glossary, organized alphabetically, is based on
reliable scientific sources and aims to strengthen Arabic’s role in science, supporting
knowledge exchange with the global community. This initiative builds on our
contributions to Arabic research, indexed publications, specialized conferences, and
mentoring of scientific theses.

Keywords: Primary Immunodeficiency, Glossary, English-Arabic, Medical Terminology,
Immunology, Scientific Communication.
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A new scientific journal is needed when a new field of study

matures to such a point that it can no longer be considered
adequately or sufficiently covered by existing journals.
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Explore the inaugural editorial and submit your research to JHI, the community's
first dedicated journal for research on human inborn errors of immunity.

Due to the burden of infectious diseases, human life
expectancy at birth remained about 20-25 years until the
end of the 19th century, implying that host defense —
which operates at the individual level, and only poorly at
that — is barely sufficient at population level. Microbes
receded us by three billion years and evolve much more
rapidly. Moreover, protective immunity has been selected
at the evolutionary cost of allergy, autoinflammation,
and autoimmunity. It is therefore no exaggeration to
predict that almost all humans carry inborn errors of
immunity, with insufficient or excessive responses to
some environmental triggers, infectious or otherwise.
Thanks to the remarkable power of its concepts and
recent progress in its methods, genetics has finally made
it possible to investigate the mechanisms of human
immunity at the molecular and cellular levels. Human
inborn errors provide countless opportunities to analyze
immunity and its derailments in natural conditions, at an
unprecedented scale, and are thus a unigue asset from
both physiological and evolutionary perspectives. Hence
the Journal of Human Immunity.
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