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Gastroenterological Disorders 

in Inborn Errors of Immunity
▪ An important component of the 

clinical picture in many IEI 

Highlighting the link 

between immune 

dysfunction and the 

GI tract

Note



GI involvement 

➢ In up to 50% of patients with selected IEI subtypes 

➢ May represent the initial clinical presentation

Several IEIs are increasingly 

recognized to predispose to 

chronic IBD–like phenotypes:

▪ Chronic diarrhea

▪ Malabsorption

▪ Enteropathy 

▪ Immune mediated colitis

▪ Recurrent infectious colitis

▪ Crohn’s disease

▪ Ulcerative colitis

▪ Indeterminate colitis



Case presentation

▪ A 10 m/o infant with 

chronic diarrhea and 

FTT

▪ Consanguineous parents

▪ Recurrent otitis media

▪ Hypotonia

WBC       24660

Neut        7870

Lymph    12670

Mono      3830

Hb           9

MCV      86

Plt          1,185,000

CRP       100

High 

stool calprotectin

_______________

Sweat chloride test ? 



Case presentation

▪ A 10 m/o infant with 

chronic diarrhea and 

FTT

▪ Consanguineous parents

▪ Recurrent otitis media

▪ Hypotonia

CD45       100%

CD3         70%

CD4         54%

CD8         13%

CD19       20%

CD20       20%

CD16       10%

CD56       10%

IgG 1580

IgM 167

_________________

Anti tetanus ab  1.2



Colonoscopy

Colitis
CMV +

Mycobacterium + (TB)

______________________

CMV viral load  
7,000,000 IU/ml

▪ Ganciclovir

▪ Anti TB

▪ DipyridamoleMutation in 

ORAI 1 gene

𝐶𝑎2+ is an important 

second messenger 

required for activation 

of lymphocytes and 

other cell types within 

and outside the 

immune system. 

Combined 

immunodeficiency 

(CID) syndrome



Colonoscopy

Colitis
CMV +

Mycobacterium + (TB)

______________________

CMV viral load  
7,000,000 IU/ml

Mutation in 

ORAI 1 gene

Combined 

immunodeficiency 

(CID) syndrome

EMG
______________

Myopathy



ORAI 1 deficiency

Mutation in 

ORAI 1 gene

Combined 

immunodeficiency 

(CID) syndrome

Ectodermal
Dysplasia
Anhidrosis



Human Inborn Errors of Immunity 

➢ Large and heterogeneous group of diseases resulting from molecular 

alterations in genes related to the immune system 

Introduction

The International Union of Immunological Societies (IUIS) 2020 classifies 

IEI into 10 distinct groups according to the main immune compartments and 

functions affected.

IUIS Classification



The 2024 Update of IUIS 

Phenotypic Classification 

of Human Inborn Errors 

of Immunity

➢ In this update, 559 IEI are described 

▪ 67 novel monogenic defects 

▪ 2 new phenocopies



Although recurrent infection represents the classical clinical

hallmark…

▪ Immune dysregulation
▪ Autoimmunity
▪ Chronic inflammation
▪ Organ-specific disease 

The GI tract represents the largest immune organ in the body, is particularly 

vulnerable to immune dysfunction, resulting in a wide spectrum of inflammatory, 

infectious, and structural manifestations



The clinical presentation 

of gastrointestinal disease 

was variable 

Chronic diarrhea
______________ 
The most common symptom



Giardia

Histoplasma capsulatum

Cryptosporidum parvum



Hyper-immunoglobulin M 
syndrome (HIGM)

▪ An immunodeficiency with low IgG, IgA, and IgE but normal/elevated IgM

▪ Inherited mostly autosomal recessively

▪ Predisposes patients to… 

- Sino-pulmonary & 

opportunistic infections

- Neutropenia

- Autoimmune diseases

- Cancers (liver, 

pancreas, biliary tract) 

-    GI symptoms

Enteropathy
chronic diarrhea
GI infection

Histoplasma capsulatum

Cryptosporidium parvum



▪ Severe cases involve hepatitis, cirrhosis, cholestasis, and potential 

liver failure requiring transplantation.

▪ Measuring immunoglobulin levels and testing for genetic mutations 

in CD40LG, AICDA, CD40 and UNG, are essential for diagnosing 

HIGM 

▪ Treatment includes Ig replacement, antimicrobials, and sometimes 

stem cell transplantation 



Early Onset & Very Early Onset

Inflammatory Bowel Disease





.

Identified Monogenic etiologies (~30%)

   

Published: 11 May 2026

▪ Immune regulation (IL10RA/IL10RB, FOXP3, XIAP)

▪ Autoinflammation (TNFAIP3) 

▪ Host defense (CYBB)

▪ Epithelial function (MYO5B)



.

Non intestinal clinical features were highly 

prevalent in this cohort

Published: 11 May 2026

These non intestinal clinical features reflect a 

broader inflammatory or immune dysregulatory 

phenotype rather than disease confined to the 

gastrointestinal tract

▪ Reccurrent infections 

▪ Eczema/dermatitis

▪ Oral ulcers

▪ Prolonged fever



What are the implications 

of the main findings?

▪ Early integration of genomic testing is essential for children 

with suspected VEO-IBD, particularly those with severe, 

atypical, or refractory disease. 

▪ Molecular diagnosis enables mechanism-based therapy, 

including targeted biologics or hematopoietic stem cell 

transplantation in selected patients.



The 

Immunologic Profile



▪ Selective T-cell abnormalities, with 

reduced CD4+ and increased CD8+ 

T-cell counts in a subset of patients

▪ Overall CD3+, B cell, and NK cell 

compartments remained largely 

preserved 

This pattern suggests 

immune dysregulation 

rather than overt 

immunodeficiency

The immunologic profile



IUIS Classification

.



▪ 4 case reports 

▪ 1 case series 

▪ 5 observational studies 

Ten articles were 

reviewed… 

➢ 2 articles: monogenic IBD in adults

➢ 8 articles: monogenic IBD in pediatric 

population



Red flags to suspect inborn errors of immunity in 

patients with autoimmune diseases

* Red flag seen 

mainly in 

inflammatory 

bowel disease 

pediatric patients 

Extraintestinal manifestations: such as arthritis or folliculitis in patients with 

IL10R deficiency



Symptoms and 

Signs at the First Visit

Published online: December 16, 2025



Underlying IEI

▪ ≥4 new ear infections per year

▪ ≥2 months of antibiotic treatment with little effect 

▪ ≥2 severe sinus infections in a year

▪ ≥2 pneumonias per year

▪ Insufficient weight gain or growth delay

▪ Recurrent deep skin or organ abscesses



Underlying IEI

▪ Persistent thrush in mouth

▪ Persistent fungal infection of the skin

▪ Need for intravenous antibiotics to clear infections 

▪ ≥2 deep seated infections

▪ Positive family history  

▪ History of infection with an unusual microbe (eg, Serratia)



Initial Bloodwork and Stool Studies



Clinical spectrum of Inborn Errors of Immunity



Genetic inborn errors of immunity associated with 

gastrointestinal inflammation



Genetic inborn errors of immunity associated with 

gastrointestinal inflammation



Genetic inborn errors of immunity associated with 

gastrointestinal inflammation



Monogenic defects involved in early-

onset IBD with or without accompanying 

susceptibility to infections





▪ A 15-year-old girl with chronic diarrhea since she was 4 y/o

▪ Recurrent respiratory infection

▪ Autoimmune thrombocytopenia in the past 1 year

▪ Splenomegaly

▪ FTT ( 25kg)
IgG   31

IgM  36

IgA   8

CD3       98%

CD4       10%

CD8       87%

CD19     0.5%

CD20     0.5%

CD16     2%

CD56     2%

Case Presentation

WBC       61290

Neut        3440

Lymph    54850

Hb          10.1

MCV      73

Plt          14000

Bone marrow aspiration and biopsy

Hypercellular marrow (lymphoid series) 

WES
MALT1 gene



Autoimmune 
Enteropathies

Autoimmunity and IEI

▪ A national cohort by 

Alain Fischer et al

▪ A study in Slovenia

Prevalence

Prevalence of autoimmunity 

of 26.2% among 2,183 

patients with IEI

Autoimmune manifestations 

in 22% of cases



Prevalence of Autoimmunity Across 

Different IEI Registries



Autoimmune 
Enteropathies

Autoimmunity and IEI

Organ-Specific 

Autoimmune Diseases

▪ IPEX

▪ Up  to 10% of patients with 

CVID

Immune dysregulation

Polyendocrinopathy

Enteropathy

X-linked syndrome



Autoimmune 
Enteropathies

Autoimmunity and IEI

Organ-Specific 

Autoimmune Diseases

▪ LRBA

▪ CTLA4

Lipopolysaccharide-

Responsive 

Beige-like 

Anchor protein

Deficiency

Deficiency

Cytotoxic 

T-Lymphocyte 

Antigen-4 Up to 80% 

of patients



Autoimmune 
Enteropathies

Autoimmunity and IEI

Organ-Specific 

Autoimmune Diseases

▪ PIK3CD

▪ WAS

Phospho

Inositide-3

kinase 

Catalytic subunit

Delta

GOF

Wiskott-

Aldrich 

Syndrome 

▪ Omenn Syndrome



Celiac-like disease     

without autoantibodies

➢ A celiac disease-like enteropathy 

lacking classical autoantibodies

in approximately 

5–10% of 

patients with 

CVID



Shared mechanisms of immune tolerance breakdown in 

inborn errors of immunity

Impaired Lymphocyte 

Apoptosis

Defective Central Tolerance Regulatory T cell Dysfunction

BAFF/APRIL Dysregulation

Schematic overview of the shared immunopathological mechanisms involved in autoimmunity associated with IE



IPEX
Immune dysregulation 

Polyendocrinopathy

Enteropathy

X-linked syndrome

An essential gene for the 

development, transcriptional 

regulation, and function of 

Tregs and regulation of IgA 

and IgE production by B 

lymphocytes 

FoxP3 

gene



IPEX

The clinical presentation is highly variable

Poly endocrinopathy

Enteropathy

Eczematous dermatitis 

Classical triad

▪ Gastrointestinal symptoms are the most common and typically 

manifest around six months of age. 

▪ IPEX usually presents early in life and evolves over time with 

the emergence of new clinical signs. 



When and how should IEI be diagnosed in patients with 

autoimmune manifestations?

▪ The onset of autoimmunity at a young age

▪ The presence of poly autoimmunity

▪ Autoimmunity occurring after infections

▪ A family history of autoimmune diseases

Red 

flags



When and how should IEI be diagnosed in patients with 

autoimmune manifestations?

▪ Failure to thrive

▪ Recurrent or severe infections

▪ The need for hospitalization due to infections

▪ Prolonged or repeated antibiotic use

▪ Infections caused by unusual or opportunistic 

pathogens

Red 

flags



Baseline Immunological

Evaluation

➢ Should be guided by the specific autoimmune phenotype



Transient 

Hypogammaglobulinaemia of Infancy

▪ A temporary drop in IgG levels in infants 

aged 5 to 24 months 

▪ Typically returning to normal by 2–6 years

▪ Diagnosis is made when IgG levels are 

more than two standard deviations below 

the mean for their age 



Transient 

Hypogammaglobulinaemia of Infancy

▪ Treatment involves antibiotics, with IVIG recommended 

for severe infections 

Note

- Gastroenteritis
- Chronic diarrhea
- Lactose intolerance



Common Variable ImmunoDeficiency 

C
 V

 I 
D

▪ Recurrent infections (mainly in the respiratory and GI tracts)

▪ Non-infectious enteropathy (IBD, celiac disease) affects 20–60% of patients

Enteroviruses 
Salmonella 
C. jejuni 
Giardia lamblia

Immunoglobulin Replacement Therapy

Treatment

IVIG is ineffective for enteropathy
Steroids help reduce inflammation and restore mucosal structure



X-linked agammaglobulinaemia 

(XLA)

▪ Mutation in Bruton’s tyrosine kinase

▪ B cell development arrest

▪ Pneumonia, Chronic diarrhea, and meningitis

▪ Treatment involves lifelong Ig replacement 

Diarrhea is 

commonly caused by 

pathogens like 

Giardia lamblia and 

Salmonella spp



Selective immunoglobulin A deficiency 

(SIgAD)

▪ The most common primary antibody deficiency

▪ Prevalence of 1 : 223 to 1 : 1000

▪ Most children and adults with IgA deficiency 

remain healthy and show no apparent symptoms

▪ IgA helps protect mucosal surfaces

▪ Prone to lung infections, allergies, autoimmune 

diseases, and gastrointestinal issues

- GI infections 

- Celiac disease 

- IBD



Immune dysregulation with colitis

▪ IL10 regulates inflammation and tissue repair

▪ IL10/IL10R defects cause a hyper-inflammatory state, mainly 

in the intestines, leading to early-onset IBD

Allogeneic stem cell transplantation 

Monoclonal antibodies like anakinra and adalimumab

Treatment

Interleukin 10 (IL-10) deficiency

Interleukin 10 receptor (IL-10R) deficiency

IL-10, produced by 

regulatory T-cells 

and macrophages



Immune dysregulation with colitis

▪ The TGF-β1 gene encodes a key regulator of embryogenesis, tissue 

homeostasis, and immune balance

▪ Overactivity can lead to cancer, fibrosis, or diaphyseal dysplasia

▪ Reduced activity is linked to early tumorigenesis, vascular 

dysplasia, developmental defects, severe IBD, and atherosclerosis

TGFB1 (transforming growth factor beta 1)

 deficiency

Essential for 

intestinal immune 

homeostasis and 

CNS function



▪ A newly identified X-linked IEI

▪ Classified as a disease of immune dysregulation

▪ Hemizygous loss-of-function mutations in the 

ELF 4 gene on the X chromosome (Xq26.1)

Treatment includes the use of 

glucocorticosteroids and biologics 

ELF4 deficiency

(E74-like ETS transcription factor 4)

▪ Recurrent and prolonged 

ulcerations in the GI tract

▪ Chronic diarrhea

▪ IBD-like symptoms 

▪ Fever of unknown origin 



WAS
Wiscott

Aldrich

Syndrome

▪ X-linked 

immunodeficiency

▪ Microthrombocytopaeni 

and bleeding diathesis 

▪ Eczema 

▪ Recurrent infections,

▪ Autoimmunity

▪ Malignancies

Combined 

immunodeficiencies 

with associated or 

syndromic features 

Severe early-onset IBD

- Chronic diarrhea

- Rectal masses 

- Rectal ulcers

- Malabsorption

In 5 – 10 % of patients



IEIs with HLH

A 22-month-old male was admitted to 

Department of Gastroenterology because of a 

more than one-year history of recurrent fever, 

chronic diarrhea, abdominal distension with 

anaemia.



Case presentation

▪ Perianal abscess resection at the ages of 6 months and 8 months 

▪ His parents and sister were healthy

▪ Weight: 10 kg (z score: − 1.55)

▪ Height: 80 cm (z score: − 2.05)

▪ Spleen extended 4 cm below the rib cage

▪ Multiple mesenteric lymph nodes

▪ Endoscopy: mucous hyperemia in the membrane with ulcers and 

erosions from the ileocecum to the rectum 



The pathology of colonoscopy

Different degrees of eosinophils infiltration (about 80/HPF) 

in transverse colon, sigmoid colon and rectum

Chronic active enteritis 



A novel frameshift 

mutation in exon 3 

of the XIAP gene 

c.888-892delTAAAG 

(p. Asp296Aspfs*12)

The most common characterization of XIAP deficiency 

is a key triad of clinical manifestations

▪ High susceptibility to developing HLH frequently triggered by EBV 

infection

▪ Recurrent splenomegaly 

▪ IBD with the features of Crohn’s disease



CD55 

Deficiency

CHAPLE syndrome

CD55 deficiency 

Hyper-activation of complement 

Angiopathic thrombosis, and severe 

Protein-Losing Enteropathy

▪ Usually manifests in childhood 

▪ Can be life-threatening

▪ Eculizumab

➢ A humanized anti-C5 monoclonal 

antibody and complement inhibitor

https://www.google.com/search?sca_esv=2c211be4597a0b90&rlz=1C1GCEA_enIR1211IR1211&q=CD55+deficiency+CHAPLE+SYNDROME&spell=1&sa=X&ved=2ahUKEwjVyt-o1NiUAxWA2gIHHUzAMXIQBSgAegQIDRAB&biw=1504&bih=812&dpr=1.5
https://en.wikipedia.org/wiki/Eculizumab
https://en.wikipedia.org/wiki/Eculizumab


▪ Quantitative and qualitative evaluation of T and B cell 

subpopulations or the innate system

▪ It is crucial to exclude secondary causes such as 

protein loss, hematologic malignancies, and certain 

medications, to diagnose primary antibody 

immunodeficiencies or humoral defects in patients 

with hypogammaglobulinemia

The immune system study 

when a specific diagnosis is suspected…



➢ Antibody assessment

The immune system study 

when a specific diagnosis is suspected…

The functional study of the humoral response

▪ T-dependent response:

IgG to vaccines such as tetanus, diphtheria, 

rubella, and mumps

▪ T-independent response:

IgG to the 23-valent pneumococcal vaccine 



▪ The initial cellular quantitative evaluation includes 

measuring T lymphocytes (CD3+, CD4+, CD8+), B 

lymphocytes (CD19+, CD20+), and natural killer cells 

(CD16+, CD56+), and the functional assessment 

should include lymphoproliferation studies.

The immune system study 

when a specific diagnosis is suspected…

CD45

CD55

CD11a

CD11b

CD11c



Next Generation Sequencing



▪ Potential complications

▪ Target therapy 

▪ Prognosis

Benefits of Genetic Diagnosis

➢ Counseling patients and their families, as 

most will adjust their reproductive plans 

according to the information received



Treatment of VEO-IBD with an 

underlying Inborn Error of Immunity

Monogenic   
IBD ?



Specific Treatments

▪ The use of immunosuppressive medications requires extra care, as 

there is a risk of increasing the chance of infections

▪ Hematopoietic stem-cell transplantation 

▪ Gene therapy

The treatment of non-infectious  manifestations of IEI is,  at least 

initially, similar to that performed for these same manifestations 

when they occur outside the context of IEI.



Efficacy of Healing Intestinal Disease With Stem Cell Transplantation 

in Some Cases of VEO-IBD

HSCT



Take home message

▪ The importance of recognizing GI symptoms as early clues to 

underlying IEIs

▪ The necessity for multidisciplinary collaboration to ensure 

effective patient diagnosis and management

▪ Targeted therapies to improved patient outcomes

▪ Refer selected patients for HSCT

▪ Family planning



The best is yet to come
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