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Immunodeficiency Diagnostics beyond 
Immunoglobulins and Vaccine Tests

Immunodeficiencies in Adults

Regina J, et al. Clinical Reviews in Allergy & Immunology 2025
Turvey SE, et al. J Allergy Clin Immunol 2024

Primary 
(now named Inborn Errors of Immunity) Secondary

Results from abnormalities in the 
development of immune mechanisms

Are consequences 
of disease, drugs, inadequancies

Genetically defined
•Germline genetic

immune conditions impacting
immune system development or function

•Somatic variants in immune-related genes

Genetically undefined
•CVID 
•Subclasses
•Selective IgA deficiency
•Unclassified Primary Antibody Deficiencies

«Acquired» errors of immunity
•Autoantibodies to cytokines

Haematological / Solid Cancer

Iatrogenic Immune suppression/dysregulation
• Corticosteroids
• B cell depletion
• Chemotherapy
• Anti-rejection medication
• Checkpoint inhibitors

Environmental
Exposures

Malnutrition
Overcrowding
Poor air quality

Anatomical Defects
Burns 
Ciliary dysfunction
Central lines 
Lymphangiectasias
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Secondary Immunodeficiencies in Adults

• SIDs are more common in adults due to 
factors like medications, malignancies, 
metabolic disorders, chronic conditions, 
and protein-losing conditions

Patel SY, et al Front. Immunol. 2019

Primary Immunodeficiencies in Adults

• Genetic, not acquired. 
• More than 500 defects are now 

known, all immune system 
components are involved

• Impaired maturation or function
of different parts of the immune 
system

• Individual IEI are rare, but 
collectively the incidence is 
probably about 1 in 1200 persons

• Diagnosed in infants, children and 
adults of all ages

Tangye S, et al. J Clin Immunol 2022
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Patterns of initial presenting symptoms for IEI

Thalhammer et al., JACI 2021

IEI

Cytopenias 
(ITP –AIHA)

IEI cohort of ESID Registry
n=16486

Other symptoms

IEI with genetic Immune Dysregulation (PIRD)

Nelson CS and Baloh CH. Allergy Asthma Proc  2024
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IEI warning signs and red flags in adults

Vaseghi-Shanjani M, et al. J Allergy Clin Immunol 2021

IEI Diagnostic Algorythm
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Cunningham-Rundle C. Ann Allergy Asthma Immunol 2025
Soomann M, et al. Ped Infect Dis J 2025

STEP 1

History:
•Clinical history
•Type and frequency of infection

 CLIPP (ELVIS)
•Course
•Location
•Intensity
•Pathogen
•Pattern

•Clinical signs
 GARFIELD
•Granulomas
•Autoimmunity
•Recurrent Fever
•Inexplainable Eczema
•Lymphoproliferation
•Inflammatory bowel Disease

•Family history

Exclude:
•Secondary causes of immune and

of antibody deficiency
•Consider all the IEI

STEP 2

Basic laboratory tests:
•Complete blood count
•Serum immunoglobulin levels: 

IgG, IgA, IgM and IgE
•IgG subclasses* (IgG1–IgG4)
•Total complement levels (CH50, C3, C4)
•Lymphocytes subsets
•Vaccines titres (Pneumoccous, Tetan toxin)

Up to 25% of IEI cases have been 
reported to be diagnosed in adulthood

More than 50% of adults with IEI have 
a Primary Antibodies Deficiency
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Soomann M, et al. Ped Infect Dis J 2025
Muñoz-Echeverria L, et al. Rev Esp Quimioter 2025

STEP 3

Advanced laboratory tests:
•B cell subset analysis
•T cell subset analysis
•Response to mitogens and    

antigens in vitro
•Response to vaccination in vivo
•Flow cytometry for proteins 

expressionD
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Cunningham-Rundle C. Ann Allergy Asthma Immunol 2025
Bousfiha A, et al. J Clin Immunol 2022
Salzer U, et al. EJIFCC. 2019. PMID:31814814

B absent or ≤2%

STEP 3

Advanced laboratory tests:
•B cell subset analysis
•T cell subset analysis
•Response to mitogens and antigens in vitro
•Response to vaccination in vivo
•Flow cytometry for proteins expressionD
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Muñoz-Echeverria L, et al. Rev Esp Quimioter 2025
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Bousfiha A, et al. J Clin Immunol 2022

http://esid.org/Working-Parties/Registry/Diagnosis-criteria

Common Variable Immunodeficiency (CVID)
Diagnostic Criteria (2016)
At least one of the following:
• increased susceptibility to infection
• autoimmune manifestations
• granulomatous disease
• unexplained polyclonal lymphoproliferation
• affected family member with antibody deficiency
AND marked 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 

isohaemagglutinins); i.e. absence of protective levels 
despite vaccination where defined

• low switched memory B cells (<70% of age-related 
normal value)

AND secondary causes of hypogammaglobulinaemia have 
been excluded
AND diagnosis is established after the 4th year of life 

(but symptoms may be present before)
AND no evidence of profound T-cell deficiency

• CD27(+)IgM(-)IgD(-) B cells produce IgG 
(<2% indicate a defective germinal 
center development)

• CD27 has been identified as a 
marker for memory B cells

• After in vitro stimulation, B cells 
expressing CD27 (but not CD27(-) 
cells) secrete large amounts of 
both IgM and IgG.            

Cunningham-Rundle C. Ann Allergy Asthma Immunol 2025

Send to reference center

Ho HE, Cunningham-Rundles C. Front Immunol. 2022
Carrabba M, et al. Front. Pediatr. 2023

Comorbidities change across age
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Ducasa GM, et al. J. Hum. Immun. 2026

CVID Risk of associated death per manifestation reported

Lung and/or Gut
Lymphocytic infiltration

Liver Disease

Lymphomas

Diagnostic Delay

CVID Symptoms and Complications 
Onset during follow up

Autoimmune Organ 
Manifestation

Enteropathy

Hematologic  
Neoplasia

Onset Portal Hypertension
(Liver Disease)

Solid Tumor

Autoimmune 
Cytopenia

Granuloma

Interstitial Lung 
Disease

Splenomegaly

Lymphadenopathy

Globig, et al. J Clin Immunol. 2022 Carrabba M, et al. Front. Pediatr. 2023
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Notarangelo L, et al. Sci Immunol. 2020

Diagnostic Algorithm 
STEP 4

Genetics:
•Mutation analysis (tNGS, WES, WGS)

Special laboratory test:
•E.g., flow cytometry staining for ICOS, 
TACI, BAFF-R, etc
•Functional testingD
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Cunningham-Rundles C, et al. Front. Genet. 2024

CVID presents
Many defects on the way of B cells maturation
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Abolhassani H et al. 2025 Rezaei N. (ed.), Inborn Errors of Immunity

Cunningham-Rundle C. Ann Allergy Asthma Immunol 2025Notarangelo L, et al. Sci Immunol. 2020
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Lo B and Abdel-Motal UM  Current Opinion in Immunology. 2017
Allard-Chamard H, et al. Blood Advances 2024

Fevang B. Expert Rev Clin Immunol. 2023 Knight V. Int J Lab Hematol. 2019
Muñoz-Echeverria L, et al. Rev Esp Quimioter 2025

BMT
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# “New” Clinical Presentation and Initial Symptoms
IEIs can present with recurrent infections, autoimmunity, cytopenias, allergies, inflammation, and neoplasms 
The most frequent initial symptoms are infections without obvious immune dysfunction

# Diagnostic Algorithm for IEI
# Limitations of First-Level Tests
Normal Ig ≠ normal immune function
Ig levels are not informative for innate immunity, T-cell, NK-cell, or B-cell maturation defects
Vaccine response does not assess cellular defects 
Need cellular and functional assessment

# Flow Cytometry is a “cornerstone” for diagnostics and follow up
Flow cytometry is essential for typing lymphocyte subsets and monitoring complications
Functional tests for specific protein defects and phagocytic function (proliferation, BTK, DHR, pWAS, pSTAT,…)

# Genetic testing (NGS panel, WES, WGS) is crucial for diagnosis and risk stratification, 
# Genetic enables targeted therapies – Functional tests are needed for VUS validation

# CVID and Monogenic Immunodeficiencies
CVID is the most common antibody deficiency, with specific diagnostic criteria and needs specialistic follow up
There are monogenic variants (e.g., CTLA4/LRBA deficiency, STAT3-GOF) with overlapping clinical features that 
require personalized diagnostic and therapeutic approaches

Key Messages beyond Igs and vaccines
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