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1. An 8 month old boy presents with frequent sinopulmonary infections and a diagnosis of X-linked agammaglobulinemia is made.  Which of the following test results or clinical symptoms is consistent with this diagnosis?

a. oral thrush on examination

b. absence of CD3+ lymphocytes

c. onset of symptoms at 2 months of age

d. absence of CD19+ lymphocytes

e. absence of thymic shadow on chest x-ray

Explanation:  The answer is d.  X-linked agammaglobulinemia is a defect in Btk, a B cell specific kinase that is critical for the developmental of normal mature B cells.  Thus these patients lack peripheral B cells.  Oral thrush is characteristic of T cell deficiency, thus a is incorrect, as is b and e.  Because children with XLA have placentally acquired maternal IgG, the symptoms tend not to occur until after maternal IgG has waned, around 6-9 months, thus c is incorrect.  
2. Which of the following immunoglobulin subtypes is transferred in significant amounts across the placenta from mother to child?

a. IgM

b. IgA

c. IgG

d. IgE

e. IgD

Explanation: The answer is c.  IgM and IgA being pentameric and dimeric respectively are too large to cross the placenta.  IgD and IgE are both very low in concentration, and the function of IgD if any is not known.

3. The peripheral blood of infants compared to adults shows:

a. higher absolute lymphocyte count

b. lower absolute CD4 T cell count

c. lower absolute CD19 B cell count

d. lower total white blood cell count

e. lower absolute neutrophil count

Explanation: The answer is a.  Infants have a higher absolute lymphocyte count, average around 6000 versus 2000 in adults.  This is on the basis of higher CD4 counts, CD8 counts and CD19 counts.  Thus b and c are incorrect.  The overall white count is likewise elevated in infants, therefore d is wrong.  Both the absolute lymphocyte count and absolute neutrophil count are higher, therefore e is wrong.

4. A newborn with a family history of X-linked severe combined immunodeficiency has been screened for possible disease with lymphocyte subsets at birth and has the following lymphocyte profile:

absolute lymphocytes: 2000

CD3: 6%

CD4: 2%

CD8: 4%

CD19: 92%

CD16/56: 2%

The next appropriate step in diagnosis and management would be to:

a. discharge and repeat subsets in 1 month

b. reassure the family that the presence of T & B cells rules out SCID

c. send lymphocyte proliferation studies 

d. begin prophylactic penicillin

e. send HIV antibody test

Explanation:  The answer is c.  The profile given here is characteristic of a patient with severe combined immunodeficiency, T-, B+ similar to X-linked SCID. An absolute lymphocyte count of 2000 in a newborn, while normal for an adult, is very decreased, as is an absolute T cell count of 6% x 2000 = 120 for either an adult or a newborn.  Thus a is incorrect as is b.  While the low CD4 count raises the possibility of HIV, the absolute number of CD8 cells being low at 4% x 2000 = 80 argues against this, and the family history is much more suggestive of SCID than HIV infection.  Also, HIV antibody testing of a newborn will reflect maternal antibody, not neonatal infection.  Prophylactic penicillin would protect against bacterial infection due to inability to make antibody, but the T cell defect here would more importantly predispose to opportunistic infection, thus d is not the next appropriate step.  The diagnosis of SCID when maternal T cells are present should be made on the basis of lack of lymphocyte proliferation and confirmation that the T cells present are maternally derived by chromosomal or FISH studies.

5. You are asked to evaluate a 6 month old infant with the ICU who has been diagnosed with Pneumocystis pneumonia.  The complete blood count and lymphocyte profile shows:

WBC: 15.3, 87% neutrophils, 2% lymphocytes, 11% monocytes

hemoglobin: 12.1

hematocrit: 35.2

platelets: 352,000

CD3: 0%

CD4: 0%

CD8: 0%

CD19: 0%

CD16/56: 100%

a. severe combined immunodeficiency due to mutation in IL2RG gene

b. severe combined immunodeficiency due to RAG1 mutation

c. severe combined immunodeficiency due to adenosine deaminase (ADA) mutation

d. Wiskott-Aldrich syndrome

e. HIV infection

Explanation: The answer is b.  Presentation with Pneumocystis pneumonia is highly suggestive of T cell immunodeficiency and the profile indeed shows an absence of T and B cells.  Thus this patient does not have Wiskott-Aldrich syndrome, which is characterized by low platelets, eczema and T/B cell dysfunction despite normal numbers.  HIV likewise would not cause an absolute absence of CD8 T cells or CD19 B cells.  The patient has severe combined immunodeficiency, with a profile most characteristic of a defect in antigen receptor (T cell receptor, B cell receptor) rearrangement, since cells of the immune system that are not adaptive and do not have rearranged receptors, the NK cells, are intact.  Common gamma chain mutation leads to a profile with absent T cells and present but non-functional B cells.  Adenosine deaminase mutation affects the ability of all lymphocytes to detoxify the products of purine breakdown, and thus typically those patients lack all lymphocytes including NK cells.

6. An infant who recently underwent correction of interrupted aortic arch has had recurrent pneumonias.  He is found to have near absent IgG and is on replacement.  His other medications include hydrochlorothiazide and calcium gluconate.  He is an only child with no family history of immunodeficiency. You order lymphocyte subsets and find the following:

ALC: 1500

CD3: 3%

CD4: 2%

CD8: 1%

CD19: 72%

CD16/56: 25%

Based on these subsets you recommend:

a. enzyme testing for adenosine deaminase deficiency (ADA)

b. analysis for deletions of chromosome 22 by FISH

c. follow-up to assess subsets after full recovery from surgery

d. sequencing of IL2RG gene

e. immediate referral for hematopoietic stem cell transplantation

Explanation: The answer is b.  This patient with cardiac defects, near-absent T cells, normal B cell numbers and hypocalcemia fits the clinical picture for DiGeorge syndrome.  While the subsets themselves could be consistent with X-linked SCID due to defects in IL2RG, the associated findings make DiGeorge much more likely, thus d is incorrect.  ADA deficiency typically leads to toxic damage to all lymphocytes, thus a is incorrect.  While thymic removal at the time of surgery over the long term does affect the ability of infants to generate new T cells, this level of deficiency is too profound to be due to thymic removal, as mature T cells would be expected to persist, thus c is wrong.  Finally, since DiGeorge syndrome is due to an absence of thymic epithelium, not due to an intrinsic defect in T progenitors, the role of HSCT in its treatment is limited.  In this patient without a sibling, HSCT is not clearly efficacious.  Therefore e is incorrect. 

7. A 10 month old boy presents with rectal bleeding and is found to have colitis.  You are called to evaluate him because of a platelet count of 8,000.  On further questioning he had a maternal uncle who died of intracerebral hemorrhage as a toddler.  The child has had several ear infections and two episodes of pneumonia.  His physical examination is notable for mild eczema, mildly tender lower abdomen and no hepatosplenomegaly.  Which of the following are you most likely to find on further testing and review?

a. peripheral blasts

b. abnormal platelet aggregation studies

c. small platelet size

d. absolute lymphopenia and absence of CD3 cells

e. absence of IgG

Explanation: The answer is c.  This patient has Wiskott-Aldrich syndrome, which in addition to presenting with thrombocytopenia, eczema and immunodeficiency, can present with autoimmune manifestations such as colitis.  The presentation is not suggestive of leukemia, thus a is incorrect.  Small platelets are highly characteristic.  Though the platelets are thought to not quite function normally the defect is subtle and not well characterized, hence b is incorrect.  Answer d would be more characteristic of SCID which should not cause low platelets.  Any profound T or B cell defect can lead to absence of IgG, but patients with Wiskott-Aldrich syndrome generally have preservation of T and B cell numbers, hence e is incorrect.

8. A 13 year old boy presents to the emergency room complaining of fever, sore throat and malaise.  On examination the child is toxic appearing with temperature of 39C, has cervical lymphadenopathy, massive hepatosplenomegaly and pharyngitis.  While admitted for hydration he develops hypotension, pleural effusions, ascites and is intubated.  Family history reveals a maternal uncle who died of non-Hodgkin’s lymphoma at age 20 years, a brother who has hypogammaglobulinemia, two healthy sisters and one healthy brother.  Which test should be sent to make the appropriate diagnosis?

a. analysis of perforin expression 

b. bone marrow aspirate and biopsy

c. immunoglobulin panel and subclasses

d. analysis of SAP expression 

e. cytomegalovirus antigen from blood

Explanation: The answer is d.  This patient has fulminant mononucleosis from overwhelming EBV infection in the context of X-linked lymphoproliferative disease.  The manifestations can be varied including slow development of hypogammaglobulinemia, autoimmune disease, and malignant non-Hodgkin’s lymphoma.  While hemophagocytosis can be associated with X-linked lymphoproliferative disease, the family history in this case and age of the patient argue against familial hemophagocytic lymphohistiocytosis (HLH) due to autosomal recessive perforin deficiency and thus a is incorrect.  Bone marrow aspirate and biopsy will not add to the diagnosis, thus b is incorrect.  The findings of immunoglobulin testing in XLP patients with fulminant EBV are highly variable and are not helpful in determining the cause, thus c is incorrect.  CMV can certainly cause a mononucleosis-like illness but does not explain the fulminance or the family history, thus e is incorrect.

9. An 8-month old adopted girl is referred to you for failure to thrive and anemia.  On further questioning you learn that she has had repeated ear and sinus infections and thrush that has not responded to therapy. Her laboratory testing shows:

WBC 8.0, 60% neutrophils, 30% lymphocytes, 8% monocytes, 2% eosinophils

Hemoglobin 9.0

Hematocrit 28.0

MCV 80

Platelets 320,000

IgG 1650 (172-814)

IgA 20 (8.1-84)

IgM 70 (33-108)
CD3 65%

CD4 30%

CD8 35%

CD19 30%

CD56 15%
Based on these findings you recommend:

a. IgG subclasses

b. iron supplementation

c. bone marrow aspirate and biopsy

d. testing for HIV

Explanation: The answer is d.  This child has evidence of T cell dysfunction with failure to thrive and oral thrush as well as infectious history suggestive of poor immunoglobulin production.  Yet she has panhypergammaglobulinemia, a common finding in HIV infection.  The T cell count (WBC 8.0 x 30% lymphs x 65% = 1560) is low for a child under 1 year of age as is the CD4 T cell count (720). Subclasses will be of no benefit, thus a is incorrect.  The normocytic anemia is unlikely to respond to iron supplementation; the most common anemia in HIV infection when not on anti-retroviral therapy is anemia of chronic disease, thus b is incorrect; bone marrow aspirate and biopsy is unlikely to yield an explanation for the whole picture, thus c is incorrect.
10. 
A 3-year-old girl with pre-B cell ALL treated with prednisone, vincristine, asparaginase, and anthracycline develops fever to 102 ºF 10 days after starting induction therapy. Her ANC is 50. Blood cultures from all lumens of her central line are sent. You order:


A.
Amphotericin 


B.
Vancomycin and ceftriaxone


C.
Antibiotics tailored to results of blood culture if positive

D.
Extended spectrum beta-lactam and gentamicin

E.
Acyclovir
Answer: D

Explanation: Patients with fever and neutropenia in the context of chemotherapy often do not localize infection and should be treated presumptively regardless of physical examination findings or blood culture results, hence c. is incorrect. Empiric fungal coverage alone (a) or antiviral coverage alone without bacterial coverage (e) for a first fever is inappropriate. Vancomycin and ceftriaxone is excellent coverage for community acquired encapsulated organisms and skin flora, but is inadequate to cover enteric gram negatives particularly Pseudomonas; thus b. is incorrect.

11. A 16-year-old girl with M2 AML completes therapy with high-dose cytarabine and is on prophylactic fluconazole. Several days later she develops fever to 103 ºF. She rapidly becomes hypotensive and tachypneic, and is on 50% oxygen by face mask. She has no localizing signs on physical exam except for moderate-to-severe stomatitis and the line exit site is nontender and nonerythematous. Chest X ray shows mild bilateral airspace opacities. Your response is to:


A.
Start trimethoprim-sulfamethoxazole 15-20 mg/kg/day IV and consult pulmonology for bronchoscopy.


B.
Send CMV antigen from blood and begin ganciclovir 5 mg/kg/dose IV every 12 hours.


C.
Begin empiric coverage with extended spectrum beta lactam and gentamicin.


D.
Begin empiric coverage with ciprofloxacin and gentamicin.


E.
Begin empiric coverage with vancomycin, extended spectrum beta lactam, and gentamicin.

Answer: E

Explanation: Exposure to cytarabine predisposes patients to sepsis and ARDS associated with oral Streptococcus species such as Streptococcus mitis or Streptococcus viridans, best covered with vancomycin. Development of Pneumocystis a. early in induction is unlikely. The clinical picture with airspace disease is inconsistent with CMV pneumonitis b. Answer c. is appropriate for fever and neutropenia without the added risk factors for streptococcal sepsis, while answer d. gives inadequate gram-positive coverage.

12. A 6-week-old is evaluated for fever without a source. Physical examination is unremarkable. CBC reveals total WBC 17,000 with 60% neutrophils. Which of the following would make severe combined immunodeficiency highly unlikely?


A.
Normal IgG for age


B.
Lack of family history


C.
Female gender


D.
Presence of thymus on chest X ray


E.
Absolute lymphocyte count of 3,500

Answer: D

Explanation: A 6-week-old should have thymic tissue visible and thymic tissue would be absent in any patient with classic SCID. IgG crosses the placenta and wanes by 4-6 months. Therefore a. would not rule out SCID as a 6-week-old’s IgG reflects maternal antibody production. Not all cases of SCID have positive family history (b.). The most common form of SCID is X-linked, but autosomal recessive cases would affect females (c.). While an absolute lymphocyte count of 3,500 is low normal for a 6-week-old, SCID with B and NK cells could present with a normal lymphocyte count and maternally engrafted T cells could also make the lymphocyte count normal. 

13. A 5-month-old boy presents to the emergency room in respiratory distress with a 2-month history of cough and failure to thrive. He is hypoxic with chest X ray showing bilateral airspace opacities. He is diagnosed with pneumocystis pneumonia by bronchoscopy and laboratory studies reveal:

WBC: 13,000

differential: 85% neutrophils, 2% lymphocytes, 10% monocytes, 2% eosinophils, 1% basophils

You request lymphocyte subsets but the absolute lymphocyte count is so low, the lab does not run the test.

The inheritance pattern of this disorder is most likely to be:


A.
X-linked recessive


B.
X-linked dominant


C.
Autosomal recessive


D.
Autosomal dominant

Answer: C

Explanation: The most common form of SCID, X-linked recessive due to mutations in IL2RG, is characterized by absent T cells but with B cells present or even in number. The picture here with depletion of all lymphocytes is most consistent with SCID due to adenosine deaminase deficiency. This is an autosomal recessive disorder. 

14. A 7-month-old boy born to a mother with autoimmune thrombocytopenia is referred to you for second opinion of his chronic thrombocytopenia. He has had thrombocytopenia since birth and was born by cesarean section. His platelet count is typically 20-30K and he has not responded to intravenous immunoglobulin or corticosteroids. His mother, father, aunts and uncles are all healthy. His maternal grandmother reports a brother who died of GI bleeding in infancy. On examination he has scattered petechiae, a right otitis media, and excoriated dry skin in the flexural creases that the mother treats with topical corticosteroid. This patient is most likely to have:


A.
Absence of isohemagglutinin titers


B.
Absence of megakaryocytes on bone marrow biopsy


C.
Giant platelets


D.
Antiplatelet antibodies


E.
Absence of T cells

Answer: A

Explanation: This patient has Wiskott-Aldrich syndrome, with thrombocytopenia, eczema, and evidence of humoral immunodeficiency with sinopulmonary infections. Poor responses to polysaccharide antigens, including blood group antigens, is classic for WAS. Answer b. is incorrect as megakaryocytes are reduced but not absent in WAS. Answer c. is characteristic of May-Heggelin anomaly (or large platelets in ITP), whereas platelets in WAS are small. WAS patients can also develop ITP but thrombocytopenia is usually nonimmune, therefore d. is incorrect. T cells can be reduced or function poorly but typically are not absent in WAS (e.); this would be more characteristic of SCID.

15. You have diagnosed an infant with severe combined immunodeficiency due to mutation in IL2RG. HLA typing of his family reveals his 5 year old sister to be a full HLA match. Bone marrow transplant using this fully matched sibling donor should be:

a. Performed with T cell depletion
b. Requires post-transplant GVHD prophylaxis
c. Performed after chemotherapy conditioning similar to Wiskott-Aldrich syndrome
d. Infused without manipulation or prior preparation.
Answer: D

Explanation: Severe combined immunodeficiency is caused by the absence of functioning autologous T cells, and hence these patients are generally incapable of rejecting grafts from fully matched related donors. Transplants for SCID are special in that sibling BMT can be performed without prior conditioning and without the need for GVHD prophylaxis. Answer (a) is incorrect because the T cells contained in the bone marrow are tolerated by the patient with SCID and in fact provide immediate immunity in the first few months after transplant. Answer (b) is incorrect because GVHD prophylaxis is not needed for fully matched sibling BMT for SCID. Myeloablative conditioning such as what is used for BMT in other immunodeficiencies or hematologic disorders is required to 1) give the donor hematopoietic stem cells a survival advantage over recipient cells and 2) to immunosuppress the host. Answer (c) is incorrect because conditioning is not required for engraftment of T cells in a patient with SCID because there are no host T cells to compete with donor T cells and furthermore there is no need to immunosuppress the host. 
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1.
A 3-year-old girl with pre-B cell acute lymphoblastic leukemia (ALL) treated with prednisone, vincristine, asparaginase, and anthracycline develops fever to 102 °F 10 days after starting induction therapy. Her absolute neutrophil count (ANC) is 50. Blood cultures from all lumens of her central line are sent. You order

A.
Amphotericin 

B.
Vancomycin and ceftriaxone

C.
Antibiotics tailored to the results of blood culture if positive

D.
Extended spectrum beta-lactam or fourth generation cephalosporin

E.
Acyclovir

2.
An 8-month-old boy presents with frequent sinopulmonary infections and a diagnosis of X-linked agammaglobulinemia is made. Which of the following test results or clinical symptoms is consistent with this diagnosis?

A.
Oral thrush on examination

B.
Absence of CD3+ lymphocytes

C.
Onset of symptoms at 2 months of age

D.
Absence of CD19+ lymphocytes

E.
Absence of thymic shadow on chest X ray

3.
Which of the following immunoglobulin subtypes is transferred in significant amounts across the placenta from mother to child?

A.
IgM

B.
IgA

C.
IgG

D.
IgE

E.
IgD

4.
You receive a phone call from the mother of a former patient who was diagnosed at 4 years of age with non-Hodgkin’s lymphoma and underwent an unsuccessful bone marrow transplantation after the lymphoma recurred. She is concerned about her 11-year-old son who has just been evaluated for recurrent sinusitis and impetigo and found to have low IgG and IgA levels. The mother reminds you that her brother died of fulminant hepatitis following infectious mononucleosis while in college. The most likely disorder in her 11-year-old son is
A.
Common variable immunodeficiency
B.
X-linked hyper IgM syndrome

C.
X-linked lymphoproliferative syndrome
D.
Autoimmune lymphoproliferative syndrome (ALPS)
E.
IgA deficiency
5.
The peripheral blood of infants differs from adults in which of the following ways?
A.
Infants have a higher CD3 T cell count.
B.
Infants have a lower ANC.
C.
Adults have a higher total white blood cell (WBC) count.
D.
Adults have a higher percentage of lymphocytes.
E.
Infants have a lower CD19 B cell count.
6.
A newborn with a family history of X-linked severe combined immunodeficiency (SCID) has been screened for possible disease with lymphocyte subsets at birth and has the following lymphocyte profile:
Absolute lymphocytes: 2,000

CD3: 6%

CD4: 2%

CD8: 4%

CD19: 92%

CD16/56: 2%

The next appropriate step in diagnosis and management would be to
A.
Discharge and repeat subsets in 1 month

B.
Reassure the family that the presence of T and B cells rules out SCID

C.
Send lymphocyte proliferation studies 

D.
Begin prophylactic penicillin

E.
Send HIV antibody test

7.
You are asked to evaluate a 6-month-old infant in the ICU who has been diagnosed with Pneumocystis pneumonia. The complete blood count and lymphocyte profile shows the following:

WBC: 13,000

Differential: 85% neutrophils, 2% lymphocytes, 10% monocytes, 2% eosinophils, 1% basophils

You request lymphocyte subsets but the absolute lymphocyte count is so low, the lab does not run the test and the personnel there report that T, B, and NK numbers are essentially 0. Which of the following is the correct diagnosis?
A.
SCID due to mutation in IL2RG gene

B.
SCID due to adenosine deaminase (ADA) mutation

C.
SCID due to RAG1 mutation

D.
Wiskott-Aldrich syndrome

E.
HIV infection

8.
You are on call and a father calls about his 12-year-old son who had surgical splenectomy after a motor vehicle accident at age 3 years. He now has a fever to 103 °F and a runny nose and his little sister has similar symptoms. He was hospitalized for pneumococcal sepsis at age 10. They recently moved to the area, live about 30 minutes from your hospital, and the child is not on any medications. Which of the following would be your response?
A.
Call in a prescription for penicillin and have the child take a double dose now.

B.
Reassure that this is likely viral and observe at home.

C.
Reassure that this is likely viral and observe at home but call in a prescription for penicillin prophylaxis.

D.
Refer to the hospital for evaluation and empiric antibiotics.

9.
An infant who recently underwent correction of interrupted aortic arch has had recurrent pneumonias. He is found to have near absent IgG and is on replacement. His other medications include hydrochlorothiazide and calcium gluconate. He is an only child with no family history of immunodeficiency. You order lymphocyte subsets and find the following:
ALC: 1,500

CD3: 3%

CD4: 2%

CD8: 1%

CD19: 72%

CD16/56: 25%

Based on these subsets you recommend:
A.
Enzyme testing for AD)

B.
Analysis for deletions of chromosome 22 by FISH

C.
Follow-up to assess subsets after full recovery from surgery

D.
sequencing of IL2RG gene

E.
Immediate referral for hematopoietic stem cell transplantation (HSCT)
10.
A 10-month-old boy presents with rectal bleeding and is found to have colitis. You are called to evaluate him because of a platelet count of 8,000. On further questioning he had a maternal uncle who died of intracerebral hemorrhage as a toddler. The child has had several ear infections and two episodes of pneumonia. His physical examination is notable for mild eczema, mildly tender lower abdomen, and no hepatosplenomegaly. Which of the following are you most likely to find on further testing and review?

A.
Peripheral blasts

B.
Abnormal platelet aggregation studies

C.
Small platelet size

D.
Absolute lymphopenia and absence of CD3 cells

E.
Absence of IgG

11.
An 8-month-old adopted girl is referred to you for failure to thrive and anemia. On further questioning you learn that she has had repeated ear and sinus infections and thrush that has not responded to therapy. Her laboratory testing shows:
WBC: 8.0, 60% neutrophils, 30% lymphocytes, 8% monocytes, 2% eosinophils

Hemoglobin: 9.0

Hematocrit: 28.0

MCV: 80

Platelets: 320,000

IgG: 1,650 (172-814)

IgA: 20 (8.1-84)

IgM: 70 (33-108)

CD3: 65%

CD4: 30%

CD8: 35%

CD19: 30%

CD56: 15%

Based on these findings, which of the following to you recommend?
A.
IgG subclasses

B.
Iron supplementation

C.
Bone marrow aspirate and biopsy

D.
Testing for HIV

12.
You have diagnosed an infant with SCID due to mutation in IL2RG. Human leukocyte antigen (HLA) typing of his family reveals his 5-year-old sister to be a full HLA match. How should the child be treated?

A.
Supportive care with IVIG and Bactrim prophylaxis

B.
Infusion of T cell–depleted bone marrow from sibling donor

C.
Referral for gene therapy

D.
Infusion of unmanipulated bone marrow from sibling donor
E.
Search for an unrelated donor because the disease is familial

13.
A 6-week-old is evaluated for fever without a source. Physical examination is unremarkable. CBC reveals total WBC 17,000 with 60% neutrophils. Which of the following would make SCID highly unlikely?

A.
Normal IgG for age

B.
Lack of family history

C.
Female gender

D.
Presence of thymus on chest X ray

E.
Absolute lymphocyte count of 3,500

14.
A 7-month-old boy born to a mother with autoimmune thrombocytopenia is referred to you for second opinion of his chronic thrombocytopenia. He has had thrombocytopenia since birth and was born by Cesarean section. His platelet count is typically 20–30K and he has not responded to intravenous immunoglobulin or corticosteroids. His mother, father, aunts, and uncles are all healthy. His maternal grandmother reports a brother who died of gastrointestinal bleeding in infancy. On examination he has scattered petechiae, a right otitis media, and excoriated dry skin in the flexural creases that the mother treats with topical corticosteroid. This patient is most likely to have
A.
Absence of isohemagglutinin titers

B.
Absence of megakaryocytes on bone marrow biopsy

C.
Giant platelets

D.
Antiplatelet antibodies

E.
Absence of T cells

15.
Your patient, a 5-year-old girl now 9 months status post a matched unrelated donor bone marrow transplant has developed a vesicular rash on the trunk, arms, and legs, with fever to 103 °F. On further questioning, her mother reports that the patient was exposed to chicken pox 14 days ago. The child was fully immunized when diagnosed with high-risk leukemia at age 3. Which of the following would be your response?
A.
Give Varicella zoster Ig (VZIG) to give passive immunity. 

B.
Treat with acyclovir intravenously 500 mg/m2/dose every 8 hours.
C.
Treat with ganciclovir intravenously 5 mg/kg/dose every 12 hours.
D.
Reassure the mother that this is not likely to be chicken pox because she was vaccinated. 

E.
Treat with oral acyclovir 20 mg/kg/dose twice a day for 5 days.
Immunology and Immunodeficiency for the Hematologist/Oncologist: Answers
Question 1

Answer: D

Explanation: Patients with fever and neutropenia in the context of chemotherapy often do not localize infection and should be treated presumptively regardless of physical examination findings or blood culture results, hence C is incorrect. Empiric fungal coverage alone (answer A) or antiviral coverage alone without bacterial coverage (answer E) for a first fever is inappropriate. Vancomycin and ceftriaxone provide excellent coverage for community-acquired encapsulated organisms and skin flora, but are inadequate to cover enteric gram negatives, particularly Pseudomonas; thus answer B is incorrect.

Question 2

Answer: D

Explanation: X-linked agammaglobulinemia (XLA) is a defect in Bruton tyrosine kinase (Btk), a B cell–specific kinase that is critical for the development of normal mature B cells. Thus these patients lack peripheral B cells. Oral thrush is characteristic of T-cell deficiency, thus A is incorrect, as are B and E. Because children with XLA have placentally acquired maternal IgG, the symptoms tend not to occur until after maternal IgG has waned, around 6–9 months, thus C is incorrect. 

Question 3

Answer: C

Explanation: IgM and IgA are pentameric and dimeric, respectively, and are too large to cross the placenta. IgD and IgE are both very low in concentration, and the function of IgD, if there is any, is not known.

Question 4

Answer: C

Explanation: The family history with multiple male relatives on the maternal side affected is highly suspicious for X-linked disease, making A, D, and E unlikely. That the 11-year-old has low IgG and IgA could be consistent with common variable immunodeficiency or X-linked hyper IgM syndrome; however, neither of these syndromes is characterized by overwhelming illness after primary infectious mononucleosis. X-linked lymphoproliferative syndrome due to mutations in the SH2D1A gene leading to lack of expression of the SAP protein is associated with fatality after EBV, with lymphoma, and with hypogammaglobulinemia or dysgammaglobulinemia.

Question 5

Answer: A

Explanation: Infants have a higher absolute lymphocyte count (the average is around 6,000 versus 2,000 in adults) and this is due primarily to higher CD3 T cell count and higher CD19 B cell count. Thus D and E are incorrect. The overall white count is likewise elevated in infants, therefore C is wrong. Both the absolute lymphocyte count and ANC are higher in infants, therefore B is wrong.

Question 6

Answer: C

Explanation: The profile given here is characteristic of a patient with SCID. This patient has T-, B+ phenotype, typical of X-linked. An absolute lymphocyte count of 2,000 in a newborn, while normal for an adult, is very decreased; an absolute T cell count of 6% x 2,000 = 120 is very decreased for either an adult or a newborn. Therefore both A and B are incorrect. Although the low CD4 count raises the possibility of HIV, the absolute number of CD8 cells being low at 4% x 2,000 = 80 argues against this, and the family history is much more suggestive of SCID than HIV infection. Also, HIV antibody testing (answer E) of a newborn will reflect maternal antibody, not neonatal infection. Prophylactic penicillin would protect against bacterial infection due to inability to make antibody, but the T cell defect here would more importantly predispose the newborn to opportunistic infections, thus D is not the next appropriate step. The diagnosis of SCID when maternal T cells are present should be made on the basis of lack of lymphocyte proliferation and confirmation by chromosomal or FISH studies that the T cells present are maternally derived.

Question 7

Answer: B

Explanation: Presentation with Pneumocystis pneumonia is highly suggestive of T cell immunodeficiency and the profile indeed shows an absence of T and B cells. This patient does not have Wiskott-Aldrich syndrome, which is characterized by low platelets, eczema, and T/B cell dysfunction despite normal numbers. Similarly, HIV would not cause an absolute absence of CD8 T cells or CD19 B cells. ADA mutation affects the ability of all lymphocytes to detoxify the products of purine breakdown, and typically those patients lack all lymphocytes including NK cells. In contrast, a defect in antigen receptor (T cell receptor, B cell receptor) rearrangement due to lack of RAG1 (answer C) would leave NK cells, which do not have rearranged receptors, intact. The X-linked form of SCID due to mutations in IL2RG (answer A; also called common gamma chain) leads to a profile with absent T cells and present but nonfunctional B cells. 

Question 8

Answer: D

Explanation: The duration of penicillin prophylaxis after splenectomy is controversial. High fever after splenectomy should however be treated and evaluated, particularly in a child with a history of postsplenectomy sepsis. Because the child is at high risk of sepsis, B is incorrect. Likewise, C is incorrect, though the patient’s personal history of pneumococcal sepsis argues that he should be on prophylaxis. If the patient lives >2 hours from a facility where antibiotics can be administered, giving emergency oral antibiotics (high-dose amoxicillin in a child 45 mg/kg up to 2 g maximum) before leaving to be evaluated is an acceptable option, however, a double dose of penicillin (A) is inadequate. 

Question 9

Answer: B

Explanation: This patient with cardiac defects, near-absent T cells, normal B cell numbers, and hypocalcemia fits the clinical picture for DiGeorge syndrome. Although the subsets themselves could be consistent with X-linked SCID due to defects in IL2RG, the associated findings make DiGeorge much more likely, thus D is incorrect. ADA deficiency typically leads to toxic damage to all lymphocytes, thus A is incorrect. Although thymic removal at the time of surgery over the long term does affect the ability of infants to generate new T cells, this level of deficiency is too profound to be due to thymic removal because mature T cells would be expected to persist, thus C is wrong. Finally, because DiGeorge syndrome is due to an absence of thymic epithelium, not due to an intrinsic defect in T progenitors, the role of HSCT in its treatment is limited. This patient does not have a sibling, so HSCT is not clearly efficacious. Therefore E is incorrect. 

Question 10

Answer: C

Explanation: This patient has Wiskott-Aldrich syndrome, which in addition to presenting with thrombocytopenia, eczema, and immunodeficiency, can present with autoimmune manifestations such as colitis. The presentation is not suggestive of leukemia, thus A is incorrect. Small platelets are highly characteristic. Though the platelets are thought to not quite function normally, the defect is subtle and not well characterized, hence B is incorrect. Answer D would be more characteristic of SCID, which should not cause low platelets. Any profound T or B cell defect can lead to an absence of IgG, but patients with Wiskott-Aldrich syndrome generally have preservation of T and B cell numbers, hence E is incorrect.

Question 11

Answer: D

Explanation: This child has evidence of T cell dysfunction with failure to thrive and oral thrush as well as infectious history suggestive of poor immunoglobulin production. However, she has panhypergammaglobulinemia, a common finding in HIV infection. The T cell count (WBC 8.0 x 30% lymphs x 65% = 1,560) is low for a child younger than 1 year of age as is the CD4 T cell count (720). Subclasses will be of no benefit, thus A is incorrect. The normocytic anemia is unlikely to respond to iron supplementation; the most common anemia in HIV infection when not on antiretroviral therapy is anemia of chronic disease, thus B is incorrect. Bone marrow aspirate and biopsy is unlikely to yield an explanation for the whole picture, thus C is incorrect.

Question 12

Answer: D

Explanation: SCID is caused by the absence of functioning autologous T cells, therefore these patients generally are incapable of rejecting grafts from fully matched related donors. Transplants for SCID are special because sibling bone marrow transplantations (BMT) can be performed without prior conditioning and without the need for graft-versus-host disease prophylaxis. The treatment of choice is infusion of unmanipulated bone marrow. Answer A is incorrect because SCID should always be treated with a transplant as definitive therapy. Answer C and E are incorrect because a matched sibling donor is always the first choice for treatment of SCID and is associated with the best survival. Additionally, defects in IL2RG cause the X-linked form of SCID; therefore the sister would not be affected. Answer B is incorrect because matched T cells from a sibling contained in the bone marrow are tolerated by the patient with SCID and in fact provide immediate immunity in the first few months after transplant. 

Question 13

Answer: D

Explanation: A 6-week-old should have thymic tissue visible and thymic tissue would be absent in any patient with classic SCID. IgG crosses the placenta and wanes by 4-6 months. Therefore A would not rule out SCID because a 6-week-old’s IgG reflects maternal antibody production. Not all cases of SCID have positive family history, therefore B is incorrect. The most common form of SCID is X-linked, but autosomal recessive cases would affect females, therefore C is incorrect. Although an absolute lymphocyte count of 3,500 is low normal for a 6-week-old, SCID with B and NK cells could present with a normal lymphocyte count and maternally engrafted T cells could also make the lymphocyte count normal, therefore E is incorrect. 

Question 14

Answer: A

Explanation: This patient has Wiskott-Aldrich (WAS) with thrombocytopenia, eczema, and evidence of humoral immunodeficiency with sinopulmonary infections. Poor responses to polysaccharide antigens, including blood group antigens, is classic for WAS. Answer B is incorrect because megakaryocytes are reduced but not absent in WAS. Answer C is characteristic of May-Heggelin anomaly (or large platelets in idiopathic thrombocytopenic purpura [ITP]), whereas platelets in WAS are small. Patients with WAS also can develop ITP but thrombocytopenia usually is nonimmune, therefore D is incorrect. T cells can be reduced or function poorly but typically are not absent in WAS (answer E); this would be more characteristic of SCID.

Question 15

Answer: B

Explanation: This child has either primary Varicella or disseminated zoster reactivation, more likely the former. Because the patient is now post-BMT, having been vaccinated in the past is no longer protective and vaccination may not have been effective, therefore D is incorrect. Treatment with antivirals is indicated for this immunocompromised patient, therefore A is incorrect. Additionally, VZIG is no longer available. The typical agent for treatment is acyclovir, therefore C is incorrect. In immunocompromised patients with disseminated disease, intravenous treatment is warranted, therefore E is incorrect. Additionally, the half-life of oral acyclovir is short, therefore the dosing of twice a day in E is inadequate.
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 1. A 15-year-old boy with T cell ALL develops fever to 102 ºF 10 days after starting induction therapy. His absolute neutrophil count (ANC) is 50. Blood cultures from all lumens of his central line are sent and empiric antibiotics are started. Three days later, he remains febrile with ANC 80, negative cultures, and no localizing findings on physical examination. Your management includes:


A.
Addition of acyclovir due to history of cold sores 


B.
Addition of empiric fungal coverage

C.
Continue current therapy and observation

D.
Discontinue antibiotics for suspicion of drug fever
Explanation: The answer is B. A patient with persistent fever despite empiric antibacterial coverage is at high risk of fungal infection. Although herpes simplex reactivation may complicate high-dose chemotherapy, it is not common enough to warrant empiric addition; therefore, A is incorrect. Because the neutrophil count is not recovering, continuing current therapy or discontinuing antibiotics would put the patient at risk of neutropenic bacterial and/or fungal infection; therefore, C and D are incorrect. 
2. Which of the following is true regarding B cell development and function?

A. CD19 is expressed throughout B cell development including pro- and pre-B cells.

B. Immunoglobulin class switching occurs in the bone marrow.

C. The majority of circulating immunoglobulin (Ig) is IgM.

D. The immunoglobulin light chain locus (either IgL or IgK) rearranges before the heavy chain locus (IgH). 

Explanation: The answer is A. CD19 is expressed on pro-B cells, pre-B cells, and all circulating B cells. B cells emerging from the bone marrow express IgM and then undergo class switching to IgG and IgA in the secondary lymphoid organs (spleen and lymph nodes) after antigen encounter; therefore, B is incorrect. The majority of circulating Ig is IgG; therefore, C is incorrect. During development, the heavy chain locus rearranges first, then the light chain locus rearranges, so D is incorrect. 
3. Which of the following immunoglobulin subtypes is transferred from mother to child in significant amounts across the placenta?

A. IgM

B. IgA

C. IgG

D. IgE

E. IgD

Explanation: The answer is C. IgM and IgA, being pentameric and dimeric respectively, are too large to cross the placenta. IgD and IgE are both very low in concentration, and the function of IgD, if any, is not known.
4. You receive a phone call from the mother of a former patient who was diagnosed with non-Hodgkin’s lymphoma at 4 years old and underwent an unsuccessful BMT after the lymphoma recurred. The mother is concerned about her 11-year-old son who has just been evaluated for recurrent sinusitis and impetigo and found to have low IgG and IgA levels. The mother reminds you that her brother died of fulminant hepatitis following infectious mononucleosis while in college.

What is the most likely disorder in her 11-year-old son?
A. Common variable immunodeficiency

B. X-linked hyper IgM syndrome

C. X-linked lymphoproliferative syndrome

D. Autoimmune lymphoproliferative syndrome

E. IgA deficiency
Explanation: The answer is C. The family history of multiple male relatives on the maternal side that were affected is highly suspicious for an X-linked disease, making A, D, and E unlikely. The 11-year-old’s low IgG and IgA could be consistent with common variable immunodeficiency or X-linked hyper-IgM syndrome; however, neither of these syndromes are characterized by overwhelming illness after primary infectious mononucleosis. X-linked lymphoproliferative syndrome due to mutations in the SH2D1A gene leading to lack of expression of the SAP protein is associated with fatality after Epstein-Barr virus (EBV), with lymphoma, and with hypogammaglobulinemia or dysgammaglobulinemia.
5. The lymphocyte profile of infants differs from adults in the following way:

A. The lymphocyte count of infants starts low and increases with age.
B. T cell numbers in adults are lower than in infants.

C. B cell numbers are highest at birth and decrease with age.
D. Infants have a lower absolute neutrophil count than adults.
Explanation: The answer is B. Infants have a higher absolute lymphocyte count, average of around 6,000 versus 2,000 in adults, primarily due to higher CD3 T cell count and higher CD19 B cell count. Thus, A is incorrect. B cell numbers expand in toddlers and young children, and then go back down in adults, and, therefore, are not highest at birth, so C is incorrect. Both the absolute lymphocyte count and the absolute neutrophil count are higher in infants; therefore, D is wrong.

6. A newborn with a family history of X-linked severe combined immunodeficiency (SCID) was screened at birth for possible disease with lymphocyte subsets and has the following lymphocyte profile:

Absolute lymphocytes: 2,000

CD3: 6%

CD4: 2%

CD8: 4%

CD19: 92%

CD16/56: 2%

The next appropriate step in diagnosis and management would be to

A. Discharge and repeat subsets in 1 month.
B. Reassure the family that the presence of T and B cells rules out SCID.
C. Send lymphocyte proliferation studies. 

D. Begin prophylactic penicillin.
E. Send an HIV antibody test.
Explanation: The answer is C. This profile is characteristic of a patient with SCID, T-, and B+ similar to X-linked SCID. Although normal for an adult, an absolute lymphocyte count of 2,000 is very low for a newborn, as is an absolute T cell count of 6% x 2000 = 120 for either an adult or a newborn. Thus, both A and B are incorrect. Although the low CD4 count raises the possibility of HIV, the absolute number of CD8 cells being low at 4% x 2000 = 80 argues against this, and the family history is much more suggestive of SCID than HIV infection. Also, HIV antibody testing E of a newborn will reflect maternal antibody, not neonatal infection. Prophylactic penicillin would protect against bacterial infection due to the inability to make antibodies, but, more importantly, the T cell defect here would predispose to opportunistic infections; thus, D is not the next appropriate step. The diagnosis of SCID when maternal T cells are present should be made on the basis of lack of lymphocyte proliferation and confirmation that the T cells present are maternally derived by chromosomal or fluorescence in situ hybridization studies.
7. You are asked to evaluate a 6-month-old infant in the ICU who has been diagnosed with Pneumocystis pneumonia. The complete blood count and lymphocyte profile shows

WBC: 13,000

Differential: 85% neutrophils, 2% lymphocytes, 10% monocytes, 2% eosinophils, 1% basophils

You request lymphocyte subsets but the absolute lymphocyte count is so low that the lab does not run the test and the personnel there report that T, B, and NK numbers are essentially zero. What is the most likely diagnosis? 
A. SCID due to mutation in IL2RG gene

B. SCID due to adenosine deaminase (ADA) mutation

C. SCID due to RAG1 mutation

D. Wiskott-Aldrich syndrome

E. HIV infection

Explanation: The answer is B. Presentation with Pneumocystis pneumonia is highly suggestive of T cell immunodeficiency, and the profile indeed shows an absence of T and B cells. Thus, this patient does not have Wiskott-Aldrich syndrome, which is characterized by low platelets, eczema, and T/B cell dysfunction despite normal numbers. Likewise, HIV would not cause an absolute absence of CD8 T cells or CD19 B cells. Adenosine deaminase mutation affects the ability of all lymphocytes to detoxify the products of purine breakdown; therefore, those patients typically lack all lymphocytes, including NK cells. In contrast, defect in antigen receptor (T cell receptor, B cell receptor) rearrangement due to lack of RAG1 (C) would leave NK cells—which do not have rearranged receptors—intact. The X-linked form of SCID due to mutations in IL2RG (A) (also called common gamma chain) leads to a profile with absent T cells and present, but nonfunctional, B cells. 

8. You are on house call and a father calls about his 12-year-old son who had a surgical splenectomy after a motor vehicle accident at 3 years old. He now has a fever of 103 and a runny nose, and his little sister has similar symptoms. He was hospitalized for pneumococcal sepsis at 10 years old. They recently moved to the area, live about 30 minutes from your hospital, and the child is not on any medications. What should your response be?

A. Call in a prescription for penicillin and have the child take a double dose now.

B. Reassure that this is likely viral and observe at home.

C. Reassure that this is likely viral and observe at home, but call in a prescription for penicillin prophylaxis.

D. Refer to the hospital for evaluation and empiric antibiotics.

Explanation: The answer is D. The duration of penicillin prophylaxis after splenectomy is controversial. However, high fever after splenectomy should be treated and evaluated, particularly in a child with a history of postsplenectomy sepsis. Because the child is at high risk of sepsis, B is incorrect. Likewise, C is incorrect, though the patient’s personal history of pneumococcal sepsis argues that he should be on prophylaxis. If the patient lives >2 hours from a facility where antibiotics can be administered, giving emergency oral antibiotics (high dose amoxicillin in a child 45 mg/kg up to 2g maximum) before leaving to be evaluated is an acceptable option; however, a double dose of penicillin (A) is inadequate. 

9. A 2-month-old boy is said to have X-linked SCID after being screened at birth due to positive family history. He is febrile and hypoxic with interstitial pneumonitis on his chest X ray. The ICU doctor has consulted you and provided the following laboratory studies: 

WBC: 12,500

Differential: 45% neutrophils, 50% lymphocytes, 5% monocytes, 2% eosinophils

Blood cultures no growth for 48 hours

Rapid RSV, influenza, parainfluenza testing from nasopharynx negative

CMV IgG: positive

CMV IgM: negative

EBV capsid IgG: positive

EBV IgM: negative

CMV and EBV PCRs from blood negative

What is your interpretation of these findings?

A. The patient has been exposed to cytomegalovirus (CMV) as evidenced by positive serology. 

B. Although CMV pneumonitis is possible, it is ruled out by the negative polymerase chain reaction (PCR) test in the blood.
C. The CBC with 50% lymphocytes is inconsistent with a diagnosis of SCID.
D. Bronchoscopy or biopsy is needed to make a diagnosis.
Explanation: The answer is D. The circulating IgG in any patient less than 6 months old reflects the exposures of the mother; therefore, A is incorrect. CMV can cause a number of organ infections, including pneumonitis, and these can occur in the absence of viremia; therefore, B is incorrect. X-linked SCID is a form of SCID that preserves B cell development (i.e., this is a T- B+ form of SCID). The absolute lymphocyte count may be normal, and, thus, the CBC is still consistent with X-linked SCID, making C incorrect. 
10. A 10-month-old boy presents with rectal bleeding and is found to have colitis. You are called to evaluate him because of a platelet count of 8,000. On further questioning you learn that he had a maternal uncle who died of intracerebral hemorrhage as a toddler. The child has had several ear infections and two episodes of pneumonia. His physical examination is notable for mild eczema, mildly tender lower abdomen, and no hepatosplenomegaly. Which of the following are you most likely to find on further testing and review?

A. Peripheral blasts

B. Abnormal platelet aggregation studies

C. Small platelet size

D. Absolute lymphopenia and absence of CD3 cells

E. Absence of IgG

Explanation: The answer is C. This patient has Wiskott-Aldrich syndrome, which in addition to presenting with thrombocytopenia, eczema, and immunodeficiency, can present with autoimmune manifestations such as colitis. The presentation is not suggestive of leukemia; thus, A is incorrect. Small platelets are highly characteristic. Although the platelets are thought to not quite function normally, the defect is subtle and not well characterized; hence, B is incorrect. Answer D would be more characteristic of SCID, which should not cause low platelets. Any profound T or B cell defect can lead to absence of IgG, but patients with Wiskott-Aldrich syndrome generally have preservation of T and B cell numbers; hence, E is incorrect.

11. An 8-month-old adopted girl is referred to you for failure to thrive and anemia. On further questioning you learn that she has had repeated ear and sinus infections and thrush that has not responded to therapy. Her laboratory testing shows:
WBC 8.0, 60% neutrophils, 30% lymphocytes, 8% monocytes, 2% eosinophils

Hemoglobin 9.0

Hematocrit 28.0

MCV 80

Platelets 320,000

IgG 1650 (172-814)

IgA 20 (8.1-84)

IgM 70 (33-108)
CD3 65%

CD4 30%

CD8 35%

CD19 30%

CD56 15%
Based on these findings you recommend:
A. IgG subclasses

B. Iron supplementation

C. Bone marrow aspirate and biopsy

D. Testing for HIV

Explanation: The answer is D. This child has evidence of T cell dysfunction with failure to thrive, oral thrush, and an infectious history suggestive of poor immunoglobulin production, yet she has panhypergammaglobulinemia, a common finding in HIV infection. The T cell count (WBC 8.0 x 30% lymphs x 65% = 1560) is low for a child under 1 year of age, as is the CD4 T cell count (720). Subclasses will be of no benefit; thus, A is incorrect. The normocytic anemia is unlikely to respond to iron supplementation. The most common anemia in HIV infection when not on anti-retroviral therapy is anemia of chronic disease; thus, B is incorrect. Bone marrow aspirate and biopsy is unlikely to yield an explanation for the whole picture; thus, C is incorrect.

12. You have diagnosed an infant with SCID due to mutation in IL2RG. Human leukocyte antigen (HLA) typing of his family reveals his 5-year-old sister to be a full HLA match. How should the child be treated?
A. Supportive care alone with IVIG and Bactrim prophylaxis

B. Infusion of T cell depleted bone marrow from sibling donor

C. Referral for gene therapy

D. Infusion of unmanipulated bone marrow from sibling donor.

E. Search for an unrelated donor, as the disease is familial

Explanation: The answer is D. SCID is caused by the absence of functioning autologous T cells; therefore, these patients are generally incapable of rejecting grafts from fully matched related donors. Transplants for SCID are special because sibling BMT can be performed without prior conditioning and without the need for GVHD prophylaxis. Thus, the treatment of choice is infusion of unmanipulated bone marrow. Answer A is incorrect because SCID should always be treated with a transplant as definitive therapy. Answers C and E are incorrect because a matched sibling donor is always the first choice for treatment of SCID and is associated with the best survival. In addition, defects in IL2RG cause the X-linked form of SCID; therefore, the sister would not be affected. Answer B is incorrect because matched T cells from a sibling contained in the bone marrow are tolerated by the patient with SCID and provide immediate immunity in the first few months after transplant. 
13. A 6-week-old is evaluated for fever without a source. Physical examination is unremarkable. A complete blood count reveals total white blood cells of 17,000 with 60% neutrophils. Which of the following would make SCID highly unlikely?


A.
Presence of thymus on chest X ray 


B.
Lack of family history


C.
Female gender


D.
Normal IgG for age


E.
Absolute lymphocyte count of 3,500

Explanation: The answer is A. A 6-week-old should have thymic tissue visible, and thymic tissue would be absent in any patient with classic SCID. Not all cases of SCID have positive family history; therefore, B is incorrect. The most common form of SCID is X-linked, but autosomal recessive cases would affect females; therefore, C is incorrect. IgG crosses the placenta and wanes by 4–6 months. Therefore, D would not rule out SCID, as a 6-week-old’s IgG reflects maternal antibody production. Although an absolute lymphocyte count of 3,500 is low normal for a 6-week-old, SCID with B and NK cells could present with a normal lymphocyte count, and maternally engrafted T cells also could make the lymphocyte count normal; therefore, E is incorrect. 

14. You are evaluating a teenage boy with a diagnosis of common variable immunodeficiency. Which of the following is likely to be elicited as part of the patient’s history?

A.
History of Pneumocystis pneumonia in infancy
B.
Maternal side half-brother who died of overwhelming EBV infection
C.
Steroid-dependent autoimmune hemolytic anemia
D.
Normal total IgG and antibody response to vaccination 
E.
Severe eczema and thrombocytopenia
Explanation: The answer is C. Common variable immunodeficiency (CVID) is clinically defined by a defect in humoral immunity, manifested by low IgG and either low IgA or IgM. Therefore, answer D is incorrect. Unlike SCID, CVID typically does not manifest in infancy, nor does it manifest with severe opportunistic infection such as Pneumocystis; therefore, answer A is incorrect. Answer B would be more typical of X-linked lymphoproliferative disease. Answer D would be more typical of Wiskott-Aldrich syndrome. Autoimmunity, including autoimmune cytopenias, enteropathy, and other immune dysregulation such as granulomatous or lymphocytic lung infiltration are common in CVID patients. 
15. Your patient, a 5-year-old girl—now 9 months post a matched unrelated donor bone marrow transplant—has developed a vesicular rash on the trunk, arms, and legs with fever to 103 ºF. On further questioning, the mother reports that the patient was exposed to chicken pox 14 days ago. The child was fully immunized when diagnosed with high-risk leukemia at age 3. What should your response be?

A. Give Varicella zoster Ig or intravenous immunoglobulin alone. 
B. Treat with acyclovir intravenously 500 mg/m2/dose every 8 hours.
C. Treat with ganciclovir intravenously 5 mg/kg/dose every 12 hours.
D. Reassure mother that this is not likely to be chicken pox since she was vaccinated. 
E. Treat with oral acyclovir 20 mg/kg/dose twice a day for 5 days.
Explanation: The answer is B. This child has either primary Varicella or disseminated zoster reactivation, more likely the former. Because the patient is now post-BMT, having been vaccinated in the past is no longer protective, and vaccination may not have been effective; therefore, answer D is incorrect. Treatment with antivirals is indicated for this immunocompromised patient; therefore, answer A is incorrect. The typical agent for treatment is acyclovir; therefore, answer C is incorrect. In immunocompromised patients with disseminated disease, IV treatment is warranted; therefore, answer E is incorrect. In addition, the half-life of oral acyclovir is short, so the dosing of twice a day in E is inadequate.
