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Talhammer et al.
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A total of 738 articles (reporting on 3050 individual patients) were 
included. 

226 (7.4%) of the patients were reported to have an allergy. 

Food allergy was most frequently reported (n=172, 76.1%), 
followed by allergic rhinitis (n=56, 24.8%).

Marbet et al. Frontiers Immunol. 2025.
doi: 10.3389/fimmu.2025.1666600 



Immunopathogenic 
Mechanisms

Sams et al. 
Curr Opin Allergy Clin Immunol 2023;23:478–490



Allergy and Immune Deficiencies

WAS

AD HyperIgE

Omenn Syndrome

IPEX

Comèl-Netherton Syndrome

           Particularly Eczema …



“..we would propose the term 
“primary atopic disorders” 

to classify heritable genetic disorders 
which present with deregulated 

pathogenic allergic effector responses 
irrespective of sensitization.”

Primary Atopic Disorders (2018)

Lyons & Milner. J. Exp. Med. 2018; 215(4): 1009–1022



Phenotypes:

hives and other consequences of abnormal mast cell degranulation, 

chronic type 2 Thelper (Th2)- and eosinophil-mediated allergic inflammation,

and exuberant IgE production.

Primary Atopic Disorders

Lyons & Milner. J. Exp. Med. 2018; 215(4): 1009–1022
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Vaseghi-Shanjani. J Allergy Clin Immunol.2021;148:1130-9
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Increase in both eosinophils and IgE:

ADA, CARD9, CYBB, NCF1, DOCK8, FOXP3,

STAT3, WASP, SPINK5, IKBKG 



Torgerson T, 2015

AD Hyper IgE Syndrome (Job Syndrome – STAT3 LOF)



DOCK8 Deficiency

Albert et al. 
Front. Pediatr.2019 7:451.

Purcell et al. 
The Lancet. 2015; 386:9997 

Asthma
Food allergy
CNS vasculitis
Severe respiratory/skin infections
Non-severe combined T and B defect – 
lymphopenia and low IgM



Early onset of 
multiple allergies



AlYafie et al.
Front. Immunol.2025 16:1516068.



Eczema

Hyper IgE
with  real Allergies
Viral skin infections

DOCK8

Hiper IgE  

with Allergies and 
other features 
similar to Job

PGM3

Loeys-Dietz

STAT6 GoF

Thrombocytopenia

Microplatelets – WAS

Normal or small platelets– WIP

Mild thombocytopenia with 
normal platelets– ARPC1B

Autoimmunity

Endocrinopathies
Enteropathy
Food allergy
IPEX (FOXP3)

JAK1 GoF
IKZF1 GoF

Severe infections

Combined T and B 
defects

CARD11

MALT1

egoudouris



IPEX

Halabi-Tawil et al. British Journal of Dermatology. 2009;160:645–651

Autoimmunity
Eczema – Allergies (food)
Endocrinopathy
Enteropathy
X-linked

Park et al. 
Autoimmunity Reviews. 2020;19:102526

IPEX-like: mutations in IL2RA, CTLA4, LRBA, STAT5B



JAK1 GoF

Del Bel et al. JACI, 2017; 139(6):2016

Complex immunodysregulation syndrome

Gruber et al. Immunity,2020;53:672–684



EoE

Tran et al. Front. Immunol. 2022;13:987895.



Tran et al. Front. Immunol. 2022;13:987895.

Extraesophageal GI eosinophilia



Votto et al.
J. Clin. Med.2023;12:514.
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Siala et al. 
Acta Dermatovenerol Croat. 2013;21(4):259-62.

Omenn Syndrome

Hepatosplenomegaly, lymphadenopathy, eosinophilia. 
AR or XL
Multiple genes, mainly RAG1/RAG2, ARTEMIS, DNAligase



Comèl-Netherton
Syndrome

Hovnanian. 
Cell Tissue Res. 2013 Feb;351(2):289-300

Bamboo hair – 
trichorrhexis invaginata, 
enteropathy, bacterial 
infections
High IgE and IgA
AR
SPINK5



S. Comèl – Netherton

Linear circumflex ichthyosis

Duquia et al. An. Bras. Dermatol. 2006;81(6):563-6
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Urticaria and Anaphylaxis

STAT5b GoF
PLAID (PLCG2)
Familial vibratory urticaria (EMR2)
KARS
α hereditary tryptasemia (TPSAB1)

34



Urticaria and Anaphylaxis

STAT5b GoF
PLAID (PLCG2)
Urticária vibratória familiar (EMR2)
KARS
𝛼 triptasemia hereditária (TPSAB1)
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Persistent urticaria
Erythema annular migrans

Atopic dermatitis
Food allergy (angioedema)

Ma et al. Blood, 2017; 129(5):650-3



Urticaria and Anaphylaxis

STAT5b GoF
PLAID (PLCG2)
Urticária vibratória familiar (EMR2)
KARS
𝛼 triptasemia hereditária (TPSAB1)
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evaporation

Ombrello et al. 
N Engl J Med 2012;366:330-8.

Ice Cube Test Negative



Urticaria and Anaphylaxis
STAT5b GoF
PLAID (PLCG2)
Urticária vibratória familiar (EMR2)
KARS
𝛼 triptasemia hereditária (TPSAB1)
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Vibration-induced mast cell degranulation
Also headache, facial flushing, metallic taste
EMR2 or ADGR2 (transmembrane epidermal 

growth factor) mutation
Autosomal dominant inheritance

Boyden et al. N Engl J Med 2016;374:656-63.



Urticaria and Anaphylaxis

STAT5b GoF
PLAID (PLCG2)
Urticária vibratória familiar (EMR2)
KARS
𝛼 triptasemia hereditária (TPSAB1)

38

Severe anaphylaxis after hymenoptera 
bite.

KARS – canonical pathway of protein 
synthesis and non-canonical 

antigen-dependent activation of mast 
cells Fc𝜀RI

Ribó et al. J Allergy Clin Immunol.2021;147:1855-64.



Hereditary alpha tryptasemia (HαT) is na autosomal dominant genetic trait 
characterized by increased copy number of the TPSAB1 gene encoding α-tryptase, 
resulting in elevated basal serum tryptase levels. 

This genetic variant is present in approximately 4–6% of the general population, but its 
prevalence is significantly higher among patients with systemic mastocytosis and other 
mast cell disorders.
The gene dosage effect—i.e., the number of additional TPSAB1 copies—correlates with 
both the degree of tryptase elevation and the severity of clinical manifestations.

Incorporate specific TPSAB1 genotyping early in the evaluation of elevated BST, severe 
anaphylaxis (especially venom), and suspected mast cell disease; interpret acute events 
with the universal 20%+2 rule.
H𝛼T acts as a risk modifying factor, mainly in IgE mediated allergy and mastocytosis; risk 
stratification and counseling should reflect this.

Rüfer et al. Swiss Medical Weekly. 2025;155:3679.



“Commonly appearing allergic disease 
may well be monogenic in some cases.”

Milner. Annu. Rev. Immunol. 2020;38:785–808
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Infections !!!!!



VIRAL 
INFECTIONS

BACTERIAL 
INFECTIONS

ATOPY

Viral acute respiratory 
infections are prevalent in 
children, particularly up to 3 
to 5 years of age.

Bacterial infections may 
complicate acute viral 
respiratory infections

Symptoms of Acute 
Respiratory Infections are 
confused with those of 
respiratory allergy, or 
trigger them.

Respiratory allergy 
predisposes to viral 
and bacterial 
infections

Physiological 
Immunological 
Immaturity



“Primary Atopic Disorders

Monogenic diseases in which allergy or 
atopy are the most important 

manifestations. 

44
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True allergy

or

Activation of T2 mechanisms due to defects in 

different pathways of the immune system



Castagnoli et al. WAO Journal. 2021; 14:100513



Castagnoli et al. 
WAO Journal. 2021; 14:100513

 Red Flags 

* Atopic diathesis denotes a constitutional, 
often genetically determined, tendency to 
develop atopic diseases, characterized by 
increased IgE-mediated sensitization and a 
spectrum of clinical allergic disorders.

*

*

*
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Severe early-onset atopic dermatitis/erythroderma
• Likely IEI: SPINK5/Netherton; DSG1/SAM; STAT3 LOF and ZNF341; DOCK8; PGM3; WAS; hypomorphic RAG/Omenn;
ADA-SCID variants; IPEX (FOXP3), IL2RA, STAT5B [1,2,5,11,14,16,18,20,23,24,26].
• Red flags: neonatal onset; failure to thrive; alopecia/hair shaft defects; microthrombocytopenia; skeletal/dental hallmarks;
extensive viral warts/molluscum; lymphadenopathy/organomegaly

Multiple food allergy and/or anaphylaxis
• Likely IEI: DOCK8; STAT6 GOF; IL4RA GOF; CARD11 DN; PGM3; WAS; IPEX/IL2RA/STAT5B; LRBA/CTLA4; TGF Ç–pathway
(Loeys–Dietz) and ERBIN [1,2,5,8,16,17,28].
• Red flags: trace-exposure anaphylaxis; concomitant severe eczema/EGID; cutaneous viral infections; autoimmunity/enteropathy;
connective-tissue/syndromic signs

Severe/difficult-to-control asthma
• Likely IEI: STAT6 GOF; IL4RA GOF; DOCK8; PI3K´ GOF (PIK3CD/PIK3R1); CARD11 DN; PGM3; STAT3 LOF (fungal/
ABPA-like) [1,2,5,16].
• Red flags: early-onset severe asthma with recurrent sinopulmonary infections, bronchiectasis, lymphoproliferation, hepatosplenomegaly,
extrapulmonary autoimmunity

Chronic urticaria/angioedema
• IEI/mimics: PLCG2 (PLAID—cold-induced urticaria with CVID-like features; APLAID—autoinflammation/uveitis); STAT3
GOF; CTLA4/LRBA; autoinflammatory CAPS (NLRP3); hereditary angioedema (C1 INH) as a comparator [1,2,5,16].
• Red flags: infantile cold-triggered urticaria; urticaria with hypogammaglobulinemia/recurrent infections; angioedema
without wheals; systemic inflammation

EGIDs/enteropathies
• Likely IEI: STAT6 GOF; IL4RA GOF; DOCK8; CARD11 DN; PGM3; WAS; IPEX/IL2RA/STAT5B; LRBA/CTLA4; PI3K´ GOF
[1,2,5,13,16,28].
• Red flags: failure to thrive; protein-losing enteropathy; early-onset severe eosinophilic esophagitis/gastroenteritis with
extra-GI immune dysregulation


