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 A common concern 
 Clinical dilemma



 Develop a systematic approach to the evaluation and 
management of a child with recurrent infections 

1. Recognize the major causes of recurrent infections in children

2. Determine the important findings on history and physical exam

3. Recognize the 10 worrisome features suggestive of primary 
immunodeficiency

4. Develop an understanding of the appropriate diagnostic testing that may 
be required

 We will not go through specific PIDs



• No single definition
• Infections that are too…

• Great in number

• 3 or more infections in one year

• Severe

• 2 or more severe infections in one year
• IV antibiotics, hospitalization, unusual pathogen or 

unusual complications

• Long lasting

• The need for antibiotics for 2 months/year
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• Average child has 4 to 8 respiratory infections per year (some: 10-12)

• A child can be sick for nearly one-half of the year

• Risk factors

• Immunologic immaturity (until school age)

• Day care attendance

• School-aged siblings

• Over-crowded homes

• Second-hand smoke (Maternal and passive)

• Mild, self-limiting viral infections
• Growth and development are not affected
• Physical exam and investigations are normal



• Chronic allergic rhinitis or persistent 
asthma symptoms can be mistaken for 
recurrent respiratory infections

• Diagnosis can be difficult in young children

• Adherence of pathogens to the respiratory 
epithelium 

• History may reveal suggestive symptoms:
• Recurrent cough 

• Recurrent wheezing

• Personal or family history of atopy

• Growth and development are typically not 
affected



• Physical Exam may have findings of atopy

• Work-up may show an elevated IgE
• Pulmonary Function Test

• Therapeutic Trial



 Underlying chronic disease or etiology that predisposes a patient 
to recurrent infections

 Reasons may include:
 Barrier failure

▪ Structural defects of the sinuses
▪ Breakdown of the skin (e.g. burns)

 Inadequate clearance of secretions
▪ Hypotonia
▪ Abnormal cilia

 Obstruction
▪ Eustachian tube dysfunction
▪ Tonsillar/Adenoid hypertrophy

 Foreign body
▪ VP shunts, CVL, or indwelling catheter
▪ Noniatrogenic foreign body

 Resistant organisms
▪ CA-MRSA
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 Primary Immunodeficiencies (PID)

 Genetic defects that interfere with the immune system

 Rare (1: 10,000 – 1:200,000) except IgA deficiency

 >150 diseases

 Early diagnosis improves quality of life and are treatable



 120 defects identified

 B-cell immunity defects (>50%)

 Combined humoral and cellular defects (20-30%)

 Phagocytic defects (18%)

 Complement defects (2%)
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 Secondary/Acquired Immunodeficiency
 50 disorders have been identified

 More common than PID

 Causes may include:

Infectious

• HIV/AIDS

Splenic Disorder

• Functional asplenia

• Congenital asplenia Malnutrition

Malignancy

Chronic Disease

• Diabetes

• Chronic lung/kidney/liver

Protein-loss

• Protein losing 
enteropathy

• Nephrotic syndrome

• Burns



 Immunosuppressive-iatrogenic agents
 Chemotherapy

 Organ transplantation

 Chronic Corticosteroid therapy

 Anticonvulsant







 Describe each infectious episode in detail:
 Age at onset
 How the diagnosis was established
 Severity

▪ Hospitalization

 Duration
 Etiology

▪ Bacterial
▪ Viral
▪ Fungal
▪ Opportunistic infection

 Organs affected
▪ Severe locations: meninges, bone/joint, bacteremia/sepsis

 Response to therapy
 Complications

▪ Need for surgical intervention



Organism Type of Defect

Encapsulated organisms B cells/ Humoral

Viruses, protozoa, 
mycobacteria

T cells / Cellular

Staphylococcal, gram negative Phagocytic Defects

Encapsulated, Neisserial
species

Complement



 An atypical presentation
 Unusually severe course
 An unexpected pathogen
 Unusual complications
 Recurrent or persistent



 Family History
 Ethnic heritage

 Consanguinity

 Early unexplained deaths

▪ Maternal male relatives

 Autoimmune disorders

 Malignancy



 Birth History and Development

 Maternal Illness & Risk Factors

 Neonatal complications 

 Delayed separation of umbilical stump

 Social History

 Siblings

 Daycare

 Tobacco smoke

 Bottle feeding

 Travel history



 Response to events throughout childhood:
 Live vaccines

 Vaccine failures

 Transfusions

 Medications, Allergies

 Complete review of systems
 Recurrent fevers

 Failure to thrive

 Chronic diarrhea, malabsorption

 Poor wound healing

 Rashes 

 Arthritis

 Gingivitis, retained primary teeth, aphthous stomatitis







 Thriving child

 Older child/adolescent

 No “severe infections”

 No opportunistic infections

 No family history



 Thorough physical exam is required to evaluate the various 
causes

 A normal exam does not exclude significant immune defects



 The initial look:
 General appearance

 Vitals 

 Height

 Weight

 Dysmorphic features



 Pay particular attention to:
 Head and Neck Exam
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 Pay particular attention to:
 Head and Neck Exam

 Lymph Node Exam

 Findings of Atopy

 Skin Exam

 Extremities





 Appropriate cultures
 Radiographic imaging of areas of suspected infection
 ESR or CRP



 Most immunologic defects can be excluded at minimum cost
 Basic work-up:

 CBC and diff

▪ Neutrophils: Congenital/Acquired neutropenias, leukocyte adhesion defect

▪ Absolute lymphocyte count: T-cell defects

▪ Platelets: Wiskott-Aldrich Syndrome

 Peripheral Blood Smear
▪ Howel-Jolly bodies: Congenital asplenia

 ESR

▪ Normal: Chronic bacterial or fungal infection unlikely



 Immunoglobulins (IgA, IgM, IgG, IgE)
 Low levels may be due to GI or renal losses as well

 Utility of IgG subclasses are debatable and not recommended

 Antibody titers to tetanus, diphtheria, haemophilus influenzae and strep 
pneumococcal

 To evaluate specific and functional antibody production
▪ Protein Antigens

▪ Polysaccharide Antigens

▪ Live vaccines



 Absolute Lymphocyte Count 

 Lymphopenia in a neonate is almost always abnormal

 Normal lymphocyte counts are higher in infancy and early childhood than 
later in life

<3000 lymphocytes/mm3



 C3, C4
 Total hemolytic complement (CH50) assay

 Evaluates the functional integrity of the classic complement pathway

 Test when the patient is well to rule out consumption

 Normal CH50 excludes nearly all hereditary complement deficiencies



 Abnormalities should be characterized fully before treatment
 Undertaken in consultation with a pediatric immunologist



1. The four major causes of recurrent infections in children are: the 
healthy child, the atopic child, the child with chronic diseases, and the 
child with immunodeficiency

2. A high index of suspicion is needed for PID. Although rare, early 
treatment leads to improved morbidity and mortality

3. The most predictive features of PID are: 
1. Failure to thrive

2. The need for IV antibiotics

3. A family history of PID

4. Most immunologic defects can be excluded at minimum cost
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