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OBJECTIVES

• Recognize when to suspect a primary immune 

deficiency disorders (PIDD) in a child presenting 

with recurrent infections

• Decipher the different diagnostic tests available in  

if you suspect a primary immune deficiency 

disorders

• Analyze when to seek subspecialty care for 

recurrent infections
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OUTLINE OF THE TALK:

• Overview of the Immune System

• 3 cases: discuss less severe and more severe forms of recurrent 
infections

• What a busy primary care physician need to know about investigating 
recurrent infections
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THREE LEVELS OF HUMAN DEFENSE AGAINST INFECTION 

Redrawn from; S Jyothi et al. Arch Dis Child Educ Pract Ed 2013;98:186-196
Copyright © BMJ Publishing Group Ltd & Royal College of Paediatrics and Child Health. All rights reserved
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INNATE AN ADOPTIVE IMMUNE SYSTEMS
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CROSS TALK BETWEEN THE INNATE AND 
ADAPTIVE IMMUNE SYSTEM
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Redrawn from presenter-supplied original; no source supplied.
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Innate immunity
• Complement, defensins

Timeline:

0-4 hours

Adaptive immunity:
• Transport antigen to lymph nodes; 

activate B and T lymphocytes 

• Clonal expansion and differentiation of 

effector B and T lymphocytes 

4-96 hours

> 24 hours

• Recruit and activate

• neutrophils, macrophages 

and dendritic cells

• Produce INF a and b

Infection
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B CELL COMPARTMENT: IMMUNOGLOBULIN SUB-
CLASSES FAMILY OF MOLECULES

• Classes (isotypes) of heavy chains:

•IgM

•IgG

•IgG1, IgG2, IgG3, IgG4

•IgA

•IgA1, IgA2

•IgD

•IgE

Redrawn from presenter-supplied original; no source supplied.
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ADAPTIVE IMMUNE SYSTEM



©2023 Mayo Foundation for Medical Education and Research  |  slide-15

IMPORTANT POINTS TO CONSIDER:

• Physical exam

• Family history

• Response to standard therapy

• Unusual presentation

• Severe presentation
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• J Man Manip Ther. 2010 Mar; 18(1): 3–4. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3103117/
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PHOTO CASE #1: SCALP RASH AT BIRTH

What is the likely diagnosis?

1) Neonatal Thrombocytopenia

2) Wiskott Aldrich Syndrome

3) Birth instrumentation injury

4) Neonatal pustulosis
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SCALP PETECHIAE

• Platelet count: 40,000

• Family History of Wiskott Aldrich syndrome

• Wiskott Aldrich Syndrome

• Take home point:

• Keen clinical exam

• Dwell into detailed family history
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THE LOST ART OF PHYSICIAN EXAM

Images Approved for use.



©2023 Mayo Foundation for Medical Education and Research  |  slide-20

OCULAR TELANGIECTASIA

Images Approved for use.



©2023 Mayo Foundation for Medical Education and Research  |  slide-21

PHOTO CASE  #2:RECURRENT WARTS IN A TEENAGER

Images Approved for use.
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Images Approved for use.
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CASE #2: WHAT IS LEAST LIKELY DIAGNOSIS?

• 1) Familial Warts

• 2)Defects in HPV immunity

• 3) Primary immune deficiency

• 4)HSV associated disease
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SAME FAMILY

Images Approved for use.
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SAME FAMILY

Images Approved for use.
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PAY CLOSE ATTENTION TO GROWTH PARAMETERS
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MASQUERADERS OF IMMUNE DEFICIENCY
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HOW COMMON ARE PIDD?
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Mayo Clin Proc. 2009;84(1):16-22
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INCIDENCE RATE OF PID OVER THE PAST 40 YEARS
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Redrawn from presenter-supplied original; no source supplied.
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Clinical History

Atopic 
diseases

Other ciliary 
syndromes

Comorbid 
conditions

Environmental 
Factors
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RECURRENT INFECTIONS?
HOW MANY ARE TOO MANY?

• • N  d  o    h   four courses of antibiotic treatment per year 

• • Exp  i     more than four new ear infections in one year after 4 years 
of age.

• • D v lop pneumonia twice over any time?

• • H v  more than three episodes of bacterial sinusitis in one year or the 
occurrence of chronic sinusitis?

• • N  d p  v   iv     i io i s  o d     s   h   u     o  i     io s?

• • D v lop u usu lly s v    i     io s  h   s     d  s  o  o        i l 
infections?
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• Severe primary immune deficiency

• Emergency/urgency

• Less severe immune deficiency

• Window of opportunity
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PRIAMRY IMMUNE DEFICIENCIES

©2023 Mayo Foundation for Medical Education and Research  |  WF1177724-33

Image copyright Getty Images
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DIAGNOSIS OF PIDDS

Clinical presentation / phenotype

Family history

Immune assessments

 and genetic testing

Nutritional and lifestyle 

assessments

Accurate diagnosis

of PIDD
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BASIC IMMUNE WORKUP

Tier 1 testing: 

CBC with diff: Pay close attention to differential

Neutrophil (ANC) and Lymphocyte counts (ALC)

• Immunoglobulins, T and B lymphocytes quantitation

• Tier 2 testing: 

• Functional assessments

• Tier 3 testing:

•  Gene testing: NGS panel

Whole Genome Sequencing (WGS):Ideally trio- parents and the affected child
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ASSESSING IMMUNE COMPETENCE: TIER 1
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Quantity

• Immunoglobulins-IgG, 

IgM and IgA

• T and B lymphocyte 

subsets

Quality

Vaccine responses:

• Tetanus/Diphtheria 

Pneumococcal 

vaccines
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MORE SEVERE FORMS OF IMMUNE DEFICIENCY#1
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CASE NO 1:

• 2-month-old Somali male 

• Presenting complaints: 
fever, rash and irritability

• Suspicion for meningitis at 
PCP visit

• Full Sepsis work-up initiated 
with blood, urine cultures 

• Broad Spectrum IV 
antibiotics initiated 
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CASE #1 (CONTD.):PAST MEDICAL AND 
FAMILY HISTORY

• CBC at birth: Petechiae - Platelet count: 150,000, discharged home

• WBC count: 4,000 

• Absolute lymphocyte count: 100 ( ALC= 0.1)

• FH: parents 1st degree cousins, 2-year-old sibling with congenital 
sensorineural hearing loss

• Growth parameters: weight and height <5th percentile
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PCP ( Pneumocystis) Pneumonia

CHEST-X-RAY

Images Approved for use.
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CBC CONTINUED TO SHOW PERSISTENT 
LYMPHOPENIA (ALC=0) DIAGNOSIS?

A. Common Variable Immune Deficiency (CVID)

B. Severe Combined Immune Deficiency (SCID)

C. Selective IgA Deficiency (SIgAD)

D. Chronic Granulomatous Disease (CGD)
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SCID

Severe Combined Immune Deficiency
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HOW COULD WE 
HAVE SAVED HIM?

©2011 MFMER  |  slide-45©2023 Mayo Foundation for Medical Education and Research  |  WF1177724-45

Image copyright Shutterstock
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FAMILY HISTORY IS CRITICAL
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SCID CLASSIFICATION

Redrawn from: Current Allergy & Clinical Immunology, March 2008 Vol 21, No. 1
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SCID

• Unexplained lymphopenia

• Recurrent infections: thrush, RSV, VZV, HSV, measles, influenza 
or parainfluenza

• Failure to thrive

• Chronic diarrhea

• Adverse reactions to live vaccines
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INCIDENCE

• 1 in 50,000-70,000 births

• 100 new cases per year in US
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IMMEDIATE MANAGEMENT

• Protective isolation

• Irradiated blood

• No exposure to live vaccines

• Antimicrobial prophylaxis: bacteria, fungi and viruses

• PCP prophylaxis

• IVIG
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DEFINITIVE MANAGEMENT

• Bone marrow transplantation

• Gene therapy

• Enzyme replacement (Peg-ADA)
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CASE 1: LYMPHOPENIA: ALC :0

• Diagnosed with SCID

• T-/B-/NK- SCID

• ADA enzyme = 0

• ADA deficient SCID

• Started Peg-ADA enzyme replacement
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Worsening resp. status, withdrew support

ADA DEFICIENT SCID

Images Approved for use.
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HOW COULD WE HAVE 
SAVED THIS INFANT?
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Image copyright Shutterstock
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Diagnosed before 3.5 months

EARLY DIAGNOSIS IS LIFE SAVING

Kaplan-Meier plot of severe combined immunodeficiency patients transplanted at Duke University Medical Center

Redrawn from: Rebecca Buckley. Reproduced with permission [15].

Diagnosed after 3.5 months

Forty-six infants diagnosed and treated in the first 3.5 months of life. One hundred and thirteen infants treated after age 3.5 months.
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AGE AT THE TIME OF TRANSPLANT AND OUTCOMES

Redrawn from: Duke University Medical Center 1982-2011
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JANUARY 2010

Federal Advisory Committee Recommends SCID for 

Universal Newborn Screening

NEWBORN SCREEN FOR IMMUNE DEFICIENCY
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https://scidcompass.org/history-scid-newborn-screening



©2023 Mayo Foundation for Medical Education and Research  |  slide-63

NEXT STEPS FOR POSITIVE NBS FOR SCID

• CBC with diff.

• T and B lymphocyte quantitation

• T cell receptor excision circle (TREC)

• Recent thymic emigrant study (CD4 RTE)
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Amatuni GS, Currier RJ, Church JA, et al. Newborn Screening for Severe Combined Immunodeficiency 
and T-cell Lymphopenia in California, 2010-2017. Pediatrics. 2019;143(2):e20182300.
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ETHICAL ISSUES ASSOCIATED WITH HSCT IN SCID

• May not be a complete fix

• Long-term sequelae

Question of:

• Chance of survival vs no chance of survival

• Quality of life for the child and the family
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PHOTO QUIZ #3
ABSOLUTE LYMPHOCYTE COUNT :0

Images Approved for use.
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WHAT IS THE DIAGNOSIS?

A. SCID

B. Thymic defect

C. Trisomy 21

D. Trisomy 18
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LESS URGENT/SEVERE FORMS OF IMMUNE 
DEFICIENCY

©2011 MFMER  |  slide-69
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HUMORAL IMMUNE DEFICIENCY

• Recurrent sinopulmonary infections with encapsulated organisms 

• Onset after 6 months of age

Streptococcus pneumoniae: Information for Clinicians | CDC
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COMMON HUMORAL IMMUNE DEFICIENCY 
SYNDROMES

• X-linked agammaglobulinemia

• Transient hypogammaglobulinemia of infancy

• Common variable immunodeficiency

• Selective IgA deficiency
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• 18-month-old/male: 
recurrent infections

• Infection H/O: 

Recurrent Otitis Media

• Birth: uneventful

• Family History: Neg.

• Growth: 80th p for both 
weight and height

©2011 MFMER  |  slide-72

CASE 2
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LAB TESTING

• IgG: 250mg/dl

(Normal range: 15-<24 months: 313-1,170mg/dL)

• IgA: 20mg/dl

(Normal range: 15-<24months: 36-79mg/dL)

• IgM: 50mg/dl

(Normal range: 15-<24 months: 46-152mg/dL)

©2011 MFMER  |  slide-73
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RECURRENT OTITIS MEDIA WITH LOW IGA/IGG. 
DIAGNOSIS?

A. Common Variable Immune Deficiency (CVID)

B. Transient Hypogammaglobinemia of infancy (THI)

C. Selective IgA deficiency (SIgAD)

D. Chronic Granulomatous Disease (CGD)
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• P olo    io  o   h  “physiolo i ” hypo      lo uli   i  o  i     y 

• The diagnosis is based upon IgG levels at least 2 SD below the mean 
for aged-matched controls

• No other immune deficiency

©2011 MFMER  |  slide-75

TRANSIENT HYPOGAMMAGLOBINEMIA OF INFANCY -THI
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SERUM IMMUNOGLOBULIN LEVELS AND AGE 

Redrawn from: S Jyothi et al. Arch Dis Child Educ Pract Ed 2013;98:186-196
Copyright © BMJ Publishing Group Ltd & Royal College of Paediatrics and Child Health. All rights reserved.
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• Baseline immunoglobulin assessment: IgG, IgM and IgA levels

• Vaccine responses: Routine childhood vaccines

• T and B lymphocyte subsets: To rule out combined humoral and cellular 
immune defects

©2011 MFMER  |  slide-77

WORK- UP FOR TRANSIENT HYPOGAMMAGLOBINEMIA 
OF INFANCY (CHILDHOOD)
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• Usually, conservative

• If severe infections or significant hypogammaglobinemia:

• Can consider IVIG

• Self limited, usually outgrow by 4-5 yrs age

©2011 MFMER  |  slide-78

TREATMENT FOR TRANSIENT 
HYPOGAMMAGLOBINEMIA OF INFANCY 

(CHILDHOOD)
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CASE #3: 9 YEAR/ F WITH RECURRENT INFECTIONS

• Uneventful first five years of life

• Recurrent sinus infections: at least 10 courses of antibiotics/year

• Age 9: S. pneumoniae sepsis

• Splenomegaly noticed for the first time 
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CASE # 3 (CONTD.)

Immunoglobulins checked:

• IgA <1

(Normal range: 7-<10 years: 34-274mg/dL)

• IgM <1

Normal range: 7-<10 years: 38-251mg/dL)

• IgG: 33

(Normal range: 7-<10 years: 386-1,470mg/dL)
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9 YR/F WITH SEPSIS, SPLENOMEGALY AND 
MARKEDLY DECREASED IMMUNOGLOBULIN LEVELS?

A. Common Variable Immune Deficiency (CVID)

B. HIV

C. Selective IgA deficiency (SIgAD)

D. Chronic Granulomatous Disease (CGD)
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IVIG OR SQIG DOSING

• Historically= 100mg/kg

• Now : 400-600 mg/kg/month

• Peak- do s ’  s     o i p       i   y

• Trough levels: Most predictive
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VACCIANTIONS
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THE OBESITY EVOLUTION

https://mcmedia.mayo.edu/Dam/241HRGMSE4JDN?DownloadFormat=WebLow
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ROLE OF DIET AND OBESITY IN IMMUNE COMPETENCE

Redrawn from: Front. Nutr., 19 November 2020

Obesity
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ASSOCIATION OF VITAMIN D DEFICIENCY WITH COVID‐19 
INFECTION SEVERITY: SYSTEMATIC REVIEW AND META‐ANALYSIS 

Redrawn from: Clinical Endocrinology, Volume: 96, Issue: 3, Pages: 281-287, First published: 23 June 2021, DOI: (10.1111/cen.14540)
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DIAGNOSIS OF PIDDS

Clinical presentation / phenotype

Family history

Immune assessments

 and genetic testing

Nutritional and lifestyle 

assessments

Accurate diagnosis

of PIDD
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ASSESSING IMMUNE COMPETENCE: TIER 1

©2011 MFMER  |  slide-90

Quantity

• Immunoglobulins-IgG, 

IgM and IgA

• T and B lymphocyte 

subsets

Quality

Vaccine responses:

• Tetanus/Diphtheria 

Pneumococcal 

vaccines
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• Immune deficiency can have severe and less severe presentations

• Inherited defects: family history is critical

• Pay close attention to physical exam/dysmorphism and growth 
parameters

• Autoimmunity and immune deregulation is increasingly being 
recognized with immune deficiency disorders

©2011 MFMER  |  slide-91

SUMMARY
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• Not everyone with recurrent infections needs immune assessment

• No everyone with subtle defect in immune assessments needs 
supplemental immunoglobulin therapies

• Stress Vaccination(s) at each visit

• Strong correlation with immune functioning with lifestyle:

 Diet, Sleep and Nutrition

HIGH LEVEL SUMMARY
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QUESTIONS 
& DISCUSSION
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