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Warning signs



Red Flags 
• Aspects of Infections: 

• Unusual frequency 
• Unusual severity : complicated, in multiple 

locations
• Unusual duration 
• Unusual complications 
• Refractory to standard treatment, ie, require 

multiple courses of oral antibiotics or any need 
for IV antibiotics to resolve

• Unusual organisms 

• Noninfectious Clues 
• Chronic diarrhea or malabsorption 
• Autoimmunity, especially if more than one (eg, 

hypothyroidism and alopecia or vitiligo) 
• Hematologic disorders (hemolytic anemia, 

neutropenia, thrombocytopenia) 
• “Failure to thrive”
• Lymphoproliferative conditions

• Family History

S- Severe: can the presenting complaint/recurring 
infection be life-threatening if untreated?

P- Persistent: does not respond appropriately to 
conventional treatment?

U- Unusual: is the site of infection and type of microbe 
unusual? E.g. deep tissue infection, opportunistic 
microbe

R- Recurrent: does the patient have more frequent 
infections than the average for a person without any 
immunocompromised features?
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secondary causes & Infection risk stratification 

Clinical Reviews in Allergy & Immunology (2025) 68:92

Secondary Causes: 
•Iatrogenic: Corticosteroids, 
immunosuppressants (methotrexate, 
rituximab), splenectomy
•Malignancy: Hematologic (myeloma, 
lymphoma), thymoma (Good's 
syndrome)
•Infections: HIV (CD4 lymphopenia), 
chronic viral (CMV, EBV)
•Metabolic/Nutritional: Diabetes 
(phagocyte dysfunction), malnutrition, 
nephrotic syndrome (protein loss)
•Other: Cirrhosis, uremia, aging



IEI: Age of onset 

J Allergy Clin Immunol 2021;148:1332-41 J Hum Immun. 2025 Sep;1(3):e20250007



Human inborn errors of immunity: 2024 update on the classification from the 

International Union of Immunological Societies Expert Committee

J Hum Immun. 2025;1(1). doi:10.70962/jhi.20250003

Figure Legend:
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• Combined immunodeficiencies 
• Combined immunodeficiencies with syndromic features 
• Predominantly antibody deficiencies 
• Diseases of immune dysregulation 
• Congenital defects of phagocytes 
• Defects in intrinsic and innate immunity 
• Autoinflammatory diseases 
• Complement deficiencies 
• Bone marrow failure
• Phenocopies of inborn errors of immunity 

J Allergy Clin Immunol 2020;146:960-6.

J Allergy Clin Immunol 2021;148:1332-41



Front. Immunol. 12:753978.(J Allergy Clin Immunol Pract 2016;4:1101-7

J Allergy Clin Immunol 2021;148:1332-41.



History
• Details of the infective episodes (SPUR)

• Sites/ microbes involved
• Frequency
• Clinical course/ response to treatment

• Age of onset

• Non-infective conditions
• Autoimmunity
• Atopy
• Lymphoproliferative conditions

• Vaccination History

• Family History 

• Potential secondary causes 
/Medication history/ underlying 
medical conditions

• CBC with differential (lymphopenia? 
neutropenia? eosinophilia?) 

• Comprehensive metabolic panel 
(albumin, renal/liver function) 

• HIV test 

• Immunoglobulins: IgG, IgA, IgM, Ig E

• (+/- IgG subclasses in some cases) 

• Serum/urine protein 
electrophoresis (SPEP) / 
immunofixation 

• CRP / ESR 

Initial Laboratory Evaluation



Nature Reviews Rheumatology volume 17, pages585–595 (2021)

Immunodeficiency vs immunodysregulation



Stiehm's Immune Deficiencies: Inborn Errors in Immunity





Initial Test Further Investigations

Humoral immunity deficiency IgG, IgM, IgA, and IgE levels

Isohemagglutinin titers

Antibody response to vaccine antigens (eg, Haemophilus 
influenzae type b, tetanus, diphtheria, conjugated and 
nonconjugated pneumococcal, and meningococcal 
antigens)

Lymphocyte subset

B-cell phenotyping

Flow assessment of protein components 

Molecular diagnostics: single gene/ Gene Panel/WES/ WGS

Cellular immunity deficiency Absolute lymphocyte count

Delayed hypersensitivity skin tests (eg, using Candida)

HIV testing

TRECS

T-cell phenotyping

T-cell proliferative response to mitogens/ Antigens

Cytokine production assessment

T cell repertoires study

Molecular diagnostics: single gene/ Gene Panel/WES/ WGS

Phagocytic cell defects Phagocytic cell count and morphology

Flow cytometric oxidative burst measurement using 
dihydrorhodamine 123 (DHR) or nitroblue tetrazolium 
(NBT)

Flow cytometry for CD18 and CD15

Neutrophil chemotaxis, phagocytosis , killing 

Molecular diagnostics: single gene/ Gene Panel/WES/ WGS

Complement deficiency C3 level

C4 level

CH50 activity (for total activity of the classical pathway) 
and AH50 activity (for total activity of the alternate 
complement pathways)

Specific component / activation products assays

Molecular diagnostics: single gene/ Gene Panel/WES/ WGS
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Molecular Immunology 137 (2021) 57–66

Approach of Workup for IEI

Targeted Gene Sanger Sequencing
Should Remain the First-Tier Genetic
Test for Children Suspected to Have
the Five Common X-Linked Inborn
Errors of Immunity
Chan et al. Frontiers in Immunology 2022

Phenotypic studies
e.g. traditional functional assays

Sort out secondary causes

NGS IEI Gene 
Panels/ WES

IEI Diagnosed

Targeted single 
gene study 



Recurrent sinopulmonary 
Infections

Antibody Deficiency 



Conditions associated with humoral immunodeficiency
Other genetic disorders 
- Monogenic
- Chromosomal

Systemic 
- Malignancies/ catabolic state 
- Renal/ GI loss

Drug-induced
- Antiepileptic
- GC, SSZ, penicillamine, gold salts

Infectious diseases 
- HIV
- Congenital rubella/ CMV/ gondii



Ig pattern evaluation



Assessment of suspected antibody Deficiency

Tests to exclude rare and secondary causes:

• Thoracic computed tomography to exclude thymoma (particularly useful if patient is >50 years old with low B-cell 
numbers)

• To exclude gastrointestinal or urinary protein loss or lymphatic loss

• Paraprotein workup

Screening for complications:

• USG abdomen

• Lung Function/ CT thorax

Level 3



B cell 
Immunophenotyping  

Current Allergy & Clinical Immunology | September 2015



Vaccine response

T-dependent B cell response
T-independent B cell 
response

Laboratory findings support 
the following alternative 
diagnoses

Tetanus (Strong 
antigen)

Diphtheria
(Weak antigen)

Pneumococcal 
polysaccharides

+ + + No immunodeficiency

+ + - Primary antibody deficiency
secondary immunodeficiency

+ - - Primary antibody deficiency
mild form of combined 
immunodeficiency
secondary immunodeficiency

- - - Combined immunodeficiency
Secondary immunodeficiency



J Med Genet. 2016 Sep;53(9):575-90. 



Monogenic causes identified in CVID-like 
presentations

Ann Rev. Pathol. Mech.Dis.2023.18:283-310



Complement Deficiency



Front. Immunol., 24 October 2018



Screening assays for complement pathway 

American J Hematol, Volume: 90, Issue: 12, Pages: 1180-1186, First published: 06 October 2015, DOI: (10.1002/ajh.24209) 



Diagnosis: C6 deficiency



Phagocytic Defects



Phagocytes
• Recurrent soft tissue infection/ abscess

• Deep seated infections with bacterial/ 
fungi

• Poor wound healing

• Chronic gingivitis/ periodontal disease

• In CGD, susceptibility to Catalase + 
organisms: 

• Fungi → Aspergillus spp. (most common 
cause of death), other molds

• Bacteria → Burkholderia cepacia complex, 
Serratia, Nocardia, Staphylococcus aureus, 
Klebsiella

• Others → rare mycobacteria, Paecilomyces, 
Sporothrix

From: Common Severe Infections in Chronic Granulomatous Disease

Clin Infect Dis. 2014;60(8):1176-1183. doi:10.1093/cid/ciu1154

Clin Infect Dis | Published by Oxford University Press on behalf of the Infectious Diseases Society of America 2014. 

This work is written by (a) US Government employee(s) and is in the public domain in the US.

Common Severe Infections in CGD
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CBP
Flow cytometry for markers, e.g. 
CD11b/CD18

Chemotaxis assay 

Phagocytosis and Killing 
assays

Neutrophil oxidative bursts 
activity assessment: e.g. DHR/ 
NBT assays
NADPH oxidase components 
measurement 

Molecular genetics 

Lab investigations



Adult onset CGD

Vast majority CGD diagnosed <5 years → but 5–

15% present/diagnosed in adolescence or 

adulthood 

Adult cases:

•Median age at diagnosis: 38–40 years (range 

19–74) 

•More common in AR forms (especially 

NCF1/p47phox – most frequent adult 

presentations) 

•Rare X-linked cases in adulthood (usually 

hypomorphic or mosaicism in females) 

•consider in adults with:
•Recurrent unusual catalase-positive infections

•Refractory granulomatous/inflammatory conditions

•Poor response to standard antimicrobials

•In general, less fulminant than pediatric cases

Common presentations:

•Refractory/recurrent pneumonia (Aspergillus, 

Burkholderia, Nocardia) 

•Deep abscesses (liver, brain, perianal) 

•Granulomatous colitis mimicking Crohn's disease 

•Recurrent skin/soft tissue infections or cellulitis 

•Osteomyelitis, lymphadenitis 

Atypical / late clues:

•Inflammatory bowel disease-like symptoms as 

first/only feature 

•Refractory "TB-like" pneumonia 

•Spinal cord infection, brain abscess, or unusual 

fungal infections 

•Misdiagnosed as sarcoidosis, IBD, malignancy



Phenocopies of IEI



ImmunologIcal medIcIne2025, Vol. 48, no. 2, 124–140

Phenocopies of IEI-anticytokine antibodies



IEI vs phenocopies in AIGA

34

Analysis of pathogens in infected patients with AIGAs.



Quantiferon Gold assay
IFG release assay 

Results inconclusive if fail mitogen 
response

Presence of anti IFNG antibody is one of  
the possible causes of fail pos control



Anti-IFN g Ab



Case: 62/F
• MG with thymoma

• Smear positive M abscessus chest infection, 
treatment refractory with smear positive sputum 
after 6-7 weeks Tx

• Vision threatening left CMV retinitis

• Ig pattern normal

• Normal T cells number

• HIV Neg

• Anti-IFNg Neg



Take Home:

• Alert to red flag S/S, for early referral to specialist for assessment

• Recurrent infections in adults: 
• Always exclude common non-immune & secondary causes first

• CVID remains the most common treatable primary immunodeficiency in adult

• Start with history + basic labs 

• Try categorize the type of immune defects and the severity

• Immunology workup helps in the prognostication/management 

• Phenocopies of IEI is increasingly recognized as an important entity in 
adult-onset immunodeficiency



Thank You


