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I. Content Specifications and PREP Study Guide

A. Presenting signs and symptoms of a potentially immunodeficient child

1. Clinical characteristics of antibody deficiency syndromes presenting after first few months of life

2. Severe first infections and/or chronic and recurrent infections in more than one anatomic site

B. Clinical characteristics of immunodeficiency present in the first few months after birth

1. Chronic diarrhea

2. Failure to thrive

3. Overwhelming infections with viral, bacterial, and/or opportunistic infections

C. Screening tests

1. B and T lymphocyte counts by flow cytometry

2. Laboratory evaluation of antibody function

3. Laboratory evaluation of cell-mediated immunity

D. Treatment

1. Appropriate treatment of antibody deficiency syndromes

2. IVIG lifelong, supportive care

II. Antibody Deficiencies (B cells affected)

· Recurrent bacterial infections

· Usually present after first six months of life when maternal antibody levels decrease

A. Lab evaluation of antibody (immunoglobulin) function (humoral immunity)

1. Quantitative immunoglobulin levels (IgG, IgA, IgM, IgE)

2. Qualitative immunoglobulin levels – Specific Ab response to recall antigens

a. Protein antigens – H. flu, diphtheria, tetanus, rubeola, rubella
b. Polysaccharide antigens – S. pneum, isohemagluttinins
B. X-linked agammaglobulinemia (XLA or Bruton’s agammaglobulinemia)

1. X-linked recessive disorder
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Gene defect that affects B cell development only

3. Recurrent bacterial otitis media, bronchitis, pneumonia, meningitis, dermatitis, commonly due to S. pneumo and H. flu
4. Most viral infections handled fine except for enteroviruses (*OPV immunization in XLA patients may progress to paralytic poliomyelitis)

5. Normal growth and development

6. Normal T cell development, virtual absence of B cells on flow cytometry

7. Total absence or marked decrease in all immunoglobulin levels

8. Treat with lifelong, monthly IVIG infusions, prophylactic antibiotics

C. Selective IgA deficiency

1. Increased sinopulmonary and GI infections

2. Very common, incidence of 1:400-3000 individuals

3. Many are asymptomatic

4. IgA < 5 mg/dL, other Ig levels normal

5. Qualitative Ig levels normal

6. Treat infections

D. Transient hypogammaglobulinemia of infancy (THI)

1. Abnormal delay in antibody synthesis

2. Usually recurrent upper respiratory tract infections

3. Self-limited, usually recover between 18-36 months of age

4. Decreased quantitative IgG and/or IgA levels

5. Qualitative Ig levels normal (*distinction from CVID)

6. Treat infections, may need prophylactic antibiotics until recovery

E. Common variable immunodeficiency (CVID)
1. Recurrent sinopulmonary infections

2. Increased incidence of autoimmune diseases

3. Variability in age of presentation

4. Decreased quantitative immunoglobulin levels

5. Qualitative Ig levels abnormal (*distinction from THI)

6. Treat with lifelong, monthly IVIG infusions

F. X-linked hyper IgM syndrome 

1. X-linked recessive disorder

2. Severe, recurrent pyogenic infections

3. Susceptibility to opportunistic infections, especially Pneumocystis carinii

4. Decreased IgG and IgA

5. Elevated or normal IgM levels

6. Qualitative Ig levels abnormal

7. Actually a T cell abnormality that prevents Ab switching from IgM to other Ig classes

8. Treatment is lifelong, monthly IVIG infusions

G. IgG subclass deficiency
1. **Still on the boards, but not clinically relevant these days

2. Recurrent bacterial and respiratory infections

3. Normal total IgG levels

4. IgG subclass (IgG1, IgG2, IgG3, IgG4) decreased

III. Cell mediated immunodeficiency (T cells affected)

· Recurrent viral, fungal infections

· Opportunistic infections

A. Lab evaluation of T cell function (cell-mediated immune function)

1. Anergy panel (TB, tetanus, candida, mumps intradermal skin test) to assess T cell function

2. Flow cytometry to assess T lymphocyte counts
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DiGeorge syndrome (Thymic hypoplasia)
1. Dysmorphogenesis of third and fourth pharyngeal pouches

2. [image: image3.png]


Thymic hypoplasia or aplasia– *infant CXR with small or absent thymic shadow

3. Dysmorphic facies – small, fish-shaped mouth, low-set ears, notched ear pinnae, hypertelorism, micrognathia, short philtrum, upper limb malformations

4. Parathyroid hypoplasia – tetany secondary to hypocalcemia

5. Cardiac – right sided aortic arch, conotruncal abnormalities, ASD, VSD

6. Usually mildly decreased T cells

7. Usually normal immunoglobulin levels 

8. Fluorescent in-situ hybridization (FISH) – microdeletion on Chr 22

9. T cell function tends to improve with age

C. Chronic mucocutaneous candidiasis
1. Recurrent candidal infection of nails, skin, and mucous membranes
2. Invasive or systemic candidiasis is rare

3. Usually after first year of life

4. Impaired Candida specific T cell responses

5. Treatment is antifungals

IV. Combined antibody and cell-mediated immunodeficiencies (B and T cells affected)

A. Severe combined immunodeficiency (SCID)
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X-linked recessive form most common, autosomal recessive forms also identified 

2. Present in first few months of life – sick, sick, sick

3. Failure to thrive

4. Chronic diarrhea

5. Frequent viral, bacterial, fungal, and protozoal infections

6. Opportunisitic infections with Candida, Pneumocystis carinii
7. Fatal if not treated

8. B and T cell dysfunction

9. Severely lymphopenic – marked decrease in T cells

a. Newborn: absolute lymphocyte count (ALC) <2000/mm3 significant

b. 6 month old: ALC <4000/mm3 significant

10. Treatment is stem cell transplant
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Wiskott-Aldrich syndrome(WAS)
1. X linked recessive disorder

2. Eczema, thrombocytopenia, small, defective platelets, and recurrent bacterial and viral infections

3. High incidence of malignancy

4. High incidence of autoimmune disorders

5. Normal IgG levels, decreased IgM levels, increased IgA and IgE levels

6. Decreased qualitative antibody responses to polysaccharide antigens

7. Thrombocytopenia, small platelet volume (MPV)

8. Splenectomy if excessive bleeding

9. Treatment is bone marrow transplant

C. Ataxia telangiectasia (AT)
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Multisystem, autosomal recessive disorder

2. Clinical onset by 2 years of age

3. Progressive cerebellar ataxia, usually after child begins to walk

4. Oculocutaneous telangiectasia develop between 3-6 years of age

5. Recurrent bacterial, sinopulmonary infections

6. Variable antibody and cell-mediated immunodeficiency

7. High incidence of malignancy

Phagocytic Dysfunction (WBC affected) 

A. Chronic granulomatous disease (CGD)

1. X-linked or autosomal recessive disorder

2. Defective production of reactive oxygen intermediates to kill microorganisms by phagocytes

3. Recurrent intracellular bacterial and fungal infections with catalase-positive organisms including (S. aureus, Aspergillus, S. marcescens, Nocardia sp, and Burkholderia)

4. Manifest typical response to infection including fever, localized inflammatory response, leukocytosis, and elevated ESR

5. Granuloma and abscess formation is hallmark

6. Nitroblue tetrazolium dye test (NBT) abnormal

7. No abnormality in neutrophil count or chemotaxis (*Distinction from LAD)

8. Normal B and T cell function

9. Treat infections early and aggressively, prophylaxis with trimethoprim/sulfamethoxazole and antifungals

B. Leukocyte adhesion deficiency (LAD)
1. [image: image7.png]


Autosomal recessive disorder

2. Recurrent bacterial and fungal infections

3. Delayed separation of umbilical cord

4. Impaired wound healing

5. Severe periodontal disease

6. Impaired WBC chemotaxis (*Distinction from CGD) to sites of inflammation

7. Leukocytosis (because WBC can’t adhere and leave endothelium)

8. Treat infections early and aggressively
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C. Job’s Syndrome (HyperIgE syndrome)
1. 3 E’s - Eosinophilia, Eczema, elevated IgE
2. Recurrent staphylococcal infections of skin, subcutaneous tissues, lungs, upper airways, and bones

3. Coarse facial features

4. Very high serum IgE levels

5. Treat infections with IV antistaphylococcal antibiotics
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Chediak-Higashi syndrome
1. Multisystem, autosomal recessive disorder

2. Recurrent infections with pyogenic bacteria

3. Hepatosplenomegaly

4. Partial oculocutaneous albinism

5. CNS abnormalities

6. High incidence of malignancy

7. Giant cytoplasmic granular inclusions in WBC and platelets 
8. Abnormal neutrophil chemotaxis and intracellular killing of organisms (*Compare to LAD and CGD)

9. Treatment is bone marrow transplant

VI. Complement deficiencies

A. Complement component deficiency

1. Looks like antibody deficiencies
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Recurrent bacterial infections

3. Check C3, C4, CH50 levels

B. Late complement component deficiency

1. Disseminated Neisseria infections (GC and meningococcus) 
2. Check total complement level - CH50

PREP Questions

1. 2000 SAE, Question #43

A 10-month old boy has a history of repeated bouts of sinusitis and chronic otitis media. He has been hospitalized twice for treatment of pneumonia. Physical examination reveals no palpable lymph nodes and absent tonsillar tissue. Results of laboratory testing include a normal CBC and nondetectable levels of IgA, IgE, IgG, and IgM. Of the following, the most appropriate INITIAL management of this child is:

A. Antibiotic prophylaxis

B. Bone marrow transplantation

C. Granulocyte transfusions

D. Monthly IVIG

E. Splenectomy
2. 2000 SAE, Question #177

A previously healthy 10-month old child has had recurrent episodes of thrush and otitis media. Findings on physical examination are normal, and his height and weight are at the 50th percentile for age. Of the following, the MOST likely explanation for recurrent oral candidiasis in this patient is

A. Chronic mucocutaneous candidiasis

B. Cyclic neutropenia

C. HIV infection

D. Receipt of multiple antibiotic course for otitis media

E. Undiagnosed diabetes mellitus
3. 1998 SAE, Question #166
A 3-month old infant has failure to thrive, oral candidiasis, and chronic diarrhea.  Among the following, the diagnostic study MOST likely to explain these findings is:

A. CD4 lymphocyte count

B. Polymerase chain reaction for human immunodeficiency virus

C. Skin testing for delayed hypersensitivity

D. Stool culture for fungus

E. Total hemolytic complement level
4. 1997 SAE, Question #172

You are evaluating a 7-year old boy who has Pneumocystic carinii pneumonia. You obtain a total lymphocyte count and test for human immunodeficiency virus infection. Of the following, the BEST method for evaluating this patient’s cell mediated immunity is:

A. Candida and tetanus skin testing

B. Nitroblue tetrazolium dye test

C. Pneumococcal antibody titers

D. Quantitative immunoglobulin levels

E. Total hemolytic complement level (CH50)

5. 1997 SAE, Question #259

Despite treatment with antibiotic prophylaxis, a 15-month old boy has multiple episodes of otitis media and sinusitis since he was 6 months of age. He is otherwise healthy and developmentally normal, but the recurrent infections are interfering with his ability to attent out-of-home daycare. Of the following, the best INITIAL screening test to evaluate this boy’s immune system is a measurement of:

A. Pneumococcal antibody levels

B. Serum immunoglobulin levels

C. T and B lymphocyte counts

D. Total eosinophil count

E. Total hemolytic complement level (CH50)

6. 1995 SAE, Question #9

A 15-month old boy has pneumococcal pneumonia. He had pneumococcal bacteremia at 3 months of age and has had multiple episodes of acute otitis media and sinusitis over the past year. Of the following, the MOST useful initial screening test to evaluate this child’s immune system is:

A. A pneumococcal antibody test

B. Total hemolytic complement level (CH50)

C. Intradermal skin testing for delayed type hypersensitivity

D. Serum immunoglobulin levels

E. T and B cell counts

7. A newborn female has a cardiac murmur.  Before the cardiologist arrives to evaluate her, she has a seizure.  Results of laboratory testing include a serum calcium level of 5.0 mg/dL (1.25 mmol/L).  Subsequently, echocardiography reveals an aortic arch anomaly. Of the following, the MOST appropriate test to obtain now is

A. Brainstem auditory evoked responses

B. Electroencephalography

C. Florescent in situ hybridization analysis of chromosome 22

D. Peripheral blood chromosome analysis

E. Thyroid function testing

8. A 10-month-old boy has a history of repeated bouts of sinusitis and chronic otitis media.  He has been hospitalized twice for treatment of pneumonia.  Physical examination reveals no palpable lymph nodes and absent tonsillar tissue.  Results of laboratory testing include a normal complete blood count and nondetectable levels of immunoglobulin A (IgA), IgE, IgG, and IgM. Of the following, the most appropriate INITIAL management of this child is

A. Antibiotic prophylaxis

B. Bone marrow transfusions

C. Granulocyte transfusions

D. Monthly intravenous immune globulin infusions

E. Splenectomy

9. A 2-year-old boy presents for evaluation of a chronic pruritic eruption.  His medical history is remarkable for recurrent epistaxis, otitis media, and pneumonia.  Physical examination reveals erythematous, slightly scaling patches on the trunk and in the antecubital and popliteal fossae.  Petechiae are present profusely. Of the following, these findings are MOST suggestive of

A. Acrodermatitis enteropathica

B. Ataxia telangiectasia

C. Atopic dermatitis

D. Langerhans cell histiocytosis

E. Wiskott-Aldrich syndrome

10. A 12-month-old male intact presents for an ear re-evaluation 1 month after being treated for his fourth episode of otitis media.  His parents describe a normal birth history and normal development.  The child is breastfed and does not attend child care.  His immunizations are up to date through 6 months of age, including three doses of the conjugated pneumococcal vaccine.  There is no history of sinusitis, pneumonia, sepsis, meningitis, or urinary tract infections.  After the boy’s last otitis media infection, your colleague measure the child’s serum immunoglobulin (Ig) concentrations, and results included a low IgG of 150 mg/dL (1.5 g/L), a normal IgM of 80 mg/dL (0.8 g/L), and a normal IgA of 40 mg/dL (0.4 g/L). Of the following, the next BEST laboratory test to evaluate this infant’s antibody function is

A. B- and T-cell flow cytometry

B. Delayed-type hypersensitivity testing

C. Isohemagglutinins

D. Nitroblue tetrazolium test

E. Serum protein electrophoresis
11. A medical student who is rotating in your clinic has just evaluated a 12-month-old girl who presented with a history of recurrent bacterial and viral infections.  As part of your discussion with the medical student, you review the different aspects of the immune system and the evaluation of the infant’s hose defense. Of the following, the test that is the BEST measure of cell-mediated immunity is

A. Candida skin test

B. Complement 50 assay

C. Dihydrorhodamine flow cytometry

D. Isohemmaglutinins

E. Serum immunoglobulins (Ig) A, M, and G
12. A previously healthy 10-month-old child has had recurrent episodes of thrush and otitis media.  Findings on physical examination are normal, and his height and weight are at the 50th percentile for age. Of the following, the MOST likely explanation for recurrent oral candidiasis in this patient is

A. chronic mucocutaneous candidiasis

B. cyclic neutropenia

C. human immunodeficiency virus (HIV) infection

D. receipt of multiple antibiotic courses for otitis media

E. undiagnosed diabetes mellitus

13. Primary Epstein-Barr virus (EBV) infections present most commonly as a nonspecific illness in young children or as infectious mononucleosis in adolescents and young adults.  Although infections due to EBV usually are self-limited in those who have healthy immune systems, those who have congenital or acquired deficiencies frequently develop more serious consequences (eg, lymphoma). Of the following, the MOST likely condition to be associated with serious EBV infection is a

A. Cell-mediated immune deficiency

B. Complement deficiency

C. Humoral immune deficiency

D. Mucociliary clearance abnormality

E. Neutrophil disorder

14. A 15-month-old boy has pneumococcal pneumonia.  He had pneumococcal bacteremia at 3 months of age and has had multiple episodes of acute otitis media and sinusitis over the past year. Of the following, the MOST useful initial screening test to evaluate this child’s immune system is:

A. A pneumococcal antibody test

B. Total hemolytic complement level (CH50)

C. Intradermal skin testing for delayed type hypersensitivity

D. Serum immunoglobulin levels

E. T and B cell counts

Answers: 1-D, 2-D, 3-B, 4-A, 5-B, 6-D, 7-C, 8-D, 9-E, 10-C, 11-A, 12-D, 13-A, 14-D[image: image12.jpg]
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