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7.   A patient with Diamond Blackfan anemia undergoes a stem cell transplantation form his HLA-matched brother. At day 100 neutrophils and platelets are fully reconstituted, however, the patient remains red cell transfusion dependent.  The  marrow reveals red cell aplasia.  Genetic analysis reveals 100% donor status. This is most likely the result of:

a. Inadequate conditioning.

b. Graft versus host disease.

c. The donor having a DBA genotype.

d. Anti-red cell antibodies.

e. Renal failure.

8.   The most common reason for the failure of hematopoietic stem cell transplantation to cure malignant diseases is:

a. Veno-occlusive disease of the liver.

b. Disease recurrence.

c. Infection.

d. GvHD 

e. Graft rejection.

9.  A 14-year-old girl with Hodgkin disease develops severe diarrhea and a severe red maculo-papular rash over her entire body after her fifth course of alkylator–based chemotherapy. This could have been prevented by:

a. Measles immunization.

b. Tylenol, benadryl and hydrocortisone 

c. Irradiation of administered blood products.

d. Single donor platelets.

e. Gancyclovir prophylaxis.

10.   A 10 year old by undergoes stem cell transplantation for CML. The graft is T-Cell depleted as part of an NIH sponsored IRB approved research protocol.  Day 145 post transplant the patient develops severe cervical lymphadenopathy and splenomegaly.  The most likely diagnosis is:

a. Relapsed CML in accelerated phase.

b. Secondary Hodgkin disease.

c. PTLD.

d. Toxoplasmosis.

e. Transfusion acquired HIV.

11.   An 18-year-old boy with AML has the “fortune” to have both an identical twin and an HLA-matched 13-year-old sister. The transplant physician chooses to use the HLA–matched sibling rather than the identical twin.  The reason is:

a. The twin is at high risk for developing AML.

b. Twins have been shown to be less psychologically prepared if the transplant fails.

c. Sex mismatched transplants are easier to follow for evidence of engraftment.

d. Younger donors are less likely to have side effects from the donation procedure.

e.  The physician wishes to exploit a graft vs. tumor effect.

12. A patient with AML in second remission is being evaluated for a stem cell transplant.  After confirmatory testing two 12 antigen unrelated, matched donors are found based on high resolution molecular typing.  The most important factor that would determine the choice of donor would be.

a. Donor marital status.

b. Donor venous access.

c. Donor gender and parity.

d.   Donor proximity to donor center.

e.   Donor weight.

13.  Umbilical cord blood (UCB) has been found to be a useful stem cell source for unrelated stem cell transplantation.  Among the advantages of UCB over other stem cell sources is.

a. The complete absence of GvHD in UCB recipients.

b. Very rapid engraftment.

c. Utility in older recipients. 

d. Less stringent HLA-matching required due to decreased GvHD potential.

e. Less cost to acquire. 

14.  A one-year-old malnourished appearing boy presents to the emergency room with fever and diarrhea.  He has had two previous admissions for sepsis and although his absolute neutrophil count is now 1200/mm3, he was severely neutropenic each time.  His current CBC shows mild neutropenia and hemoglobin of 9.3 grm% and a platelet count of 200,000/ mm3.  Which of the following laboratory tests would be most helpful in establishing a diagnosis.

a. FISH for monosomy 7.

b.   Mitomycin C/DEB chromosome fragility assay.

c.   Mitochondrial DNA deletion analysis.

d. Determination of exocrine pancreatic function.

e. Sweat chloride determination.
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1) Herpes family viruses frequently reactivate and cause infection in the post transplant period.  Which herpes virus commonly reactivates in the first thirty days post transplant?

a. Cytomegalovirus

b. Herpes simplex type I

c. Varicella zoster

d. Adenovirus

e. HHV6

2) A 16 year old girl is being seen for long term followup 8 years post matched sibling donor bone marrow transplant for AML in first remission.  Her transplant preparative regimen was busulfan/cyclophosphamide and cyclosporine alone was used for GVHD prophylaxis.  She had a maximum of overall grade II acute GVHD and limited skin only cGVHD that has not been an issue for the past 6 years.  On physical examination she is 50th percentile for height and weight but she is Tanner 1.

Laboratory evaluation most likely to be diagnostic is:

a. thyroid function testing

b. IGF

c. Ophthalmologic examination

d. FSH, LH

e. Head MRI

3) A 6 yo boy with newly diagnosed acute lymphoblastic leukemia has just begun induction chemotherapy with a 4 –drug regimen.

Which of the following would lead you to recommend hematopoietic progenitor transplant in first remission:

a. DNA index = 1.0

b. t(9;22)

c. hyperdiploidy

d. WBC at presentation of 50,000

e. CNS disease with CSF white count of greater than 500 cells/ml

4) A 10 yo girl is now 50 days post unrelated donor transplant for ALL in second remission.  Her transplant preparative regimen was fractionated TBI to a total dose of 1350 cGy and Cyclophosphamide (60 mg/kg daily x2 days).   

She has been febrile for 2 days and today has a respiratory rate of 40 with scattered rhonchi on auscultation.  Her oxygen saturation is 85% on room air.  Chest xray is clear.  WBC is 5,000 with ANC 3,000.

What special test would you order on BAL in addition to routine bacterial cultures and stains:

a. lipid laden macrophages

b. electron microscopy for viral identification

c. silver stain

d. fungal culture

e. mycobacterial culture

5) A 5 yo boy who is now 3 months post partial matched unrelated donor T cell depleted bone marrow transplant for Wiskott Aldrich syndrome presents to clinic with a 2 day history fevers to 104(F, swollen neck, and cough.  No ill contacts.  

On examination he has marked left-sided cervical lymphadenopathy and a large tonsil on the left.  He does not improve with cephalosporine therapy and is taken to tonsillectomy.

Most likely pathologic finding on tonsillectomy is:

a) polymorphonucluear infiltrate with gram negative rods in the cells

b) polyclonal lymphocytic infiltrate with high copy number of EBV in the tissue

c) myeloblasts effacing the architecture

d) mixed cytotoxic T cell and NK cell infiltrate, consistent with acute GVHD

e) silver staining demonstrating invasive fungal elements

6) A 14 yo girl with AML in CR1 is a member of a large family and has 5 HLA matched siblings.  The patient is blood group O+ and is CMV seronegative.  

Which sibling would be the best donor:

a. 16 yo sister, CMV negative, blood group O+

b. 15 yo brother, CMV positive, blood group A+

c. 18 yo brother, CMV negative, blood group O+

d. 20 yo brother, CMV positive, blood group O+

e. 22 yo pregnant sister, CMV negative, A+

7) Your teenage patient is 5 days post unrelated donor marrow transplant after a busulfan based myeloablative preparative regimen.  You notice his bilirubin is 4 mg/dl on the morning routine laboratory studies.  You are concerned that he is developing venoocclusive disease of the liver.

To support that diagnosis what will you be looking for on physical examination:

a. tremulousness with liver flap

b. scleral icterus

c. weight gain of 3 kg in past 24 hours

d. increased bruising

e. bounding pulses

8) High dose chemotherapy with autologous peripheral stem cell rescue is commonly used for consolidation therapy in which of the following settings:

a. 10 month old with stage IV neuroblastoma

b. 2 yo with favorable risk Wilms’ tumor who has relapsed 2 years after vincristine/actinomysin D

c. 14 yo with metastatic PNET who has had a minimal response to 3 courses of adria-VAC

d. 10 yo with recurrent ependymoma 

e. 17 yo with Ewing’s sarcoma which was initially located in the left fibula and now has recurred with pulmonary metastases.

9) A 3 month old with pneumonia is found to have both pneumocystitis and cytomegalovirus on bronchilar lavage.  Further evaluation reveals that the child has profound lymphopenia and on flow cytometry her peripheral blood shows virtual absence of T, B and NK cells.

Her 6 yo sister is an HLA match and you plan to use bone marrow as a stem cell source.  What preparative regimen would you use:

a. busulfan and cyclophosphamide

b. total lymphoid irradiation as single dose with melphalan

c. total body irradiation to a lower dose because of age (700 cGy) with cyclophosphamide

d. fludarbine and antilymphocyte globulin

e. no preparative regimen

10)  You are counseling a family about the risks of matched sibling donor hematopoietc cell transplantation for their child with AML in second remission.  While all the below are potential transplant complications, which has the most frequent cause of transplant failure and death in this disease setting:

a. venoocclusive disease of the liver

b. acute graft versus host disease

c. cytomegalovirus infection

d. recurrent leukemia

e. nonengraftment
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11) Herpes family viruses frequently reactivate and cause infection in the post transplant period.  Which herpes virus commonly reactivates in the first thirty days post transplant?

a. Cytomegalovirus

b. Herpes simplex type I
c. Varicella zoster  

d. Adenovirus

e. HHV6

12) A 16-year-old girl is being seen for long term follow-up 8 years post matched sibling donor bone marrow transplant for AML in first remission.  Her transplant preparative regimen was busulfan/cyclophosphamide and cyclosporine alone was used for GVHD prophylaxis.  She had a maximum of overall grade II acute GVHD and limited skin only cGVHD that has not been an issue for the past 6 years.  On physical examination she is 50th percentile for height and weight but she is Tanner 1.

Laboratory evaluation most likely to be diagnostic is:

a. thyroid function testing

b. IGF

c. Ophthalmologic examination

d. FSH, LH
e. Head MRI

13) A 6 yo boy with newly diagnosed acute lymphoblastic leukemia has just begun induction chemotherapy with a 4 –drug regimen.

Which of the following would lead you to recommend hematopoietic progenitor transplant in first remission:

a. DNA index = 1.0

b. t(9;22)
c. hyperdiploidy

d. WBC at presentation of 50,000

e. CNS disease with CSF white count of greater than 500 cells/ml

14) A 10 yo girl is now 50 days post unrelated donor transplant for ALL in second remission.  Her transplant preparative regimen was fractionated TBI to a total dose of 1350 cGy and Cyclophosphamide (60 mg/kg daily x2 days).   

She had been doing well with solid engraftment and no evidence of graft versus host disease.  Current immunosuppression is prednisone 1 mg/kg/day and cyclosporine (with therapeutic levels).  She has been febrile for 2 days and today has a respiratory rate of 40 with scattered rhonchi on auscultation.  No upper respiratory symptoms.  Her oxygen saturation is 85% on room air.  Chest x-ray is clear.  WBC is 5,000 with ANC 3,000.

What special test would you order on BAL in addition to routine bacterial cultures and stains for rapid identification of likely pathogen:

a. lipid laden macrophages

b. electron microscopy for viral identification

c. silver stain
d. fungal culture

e. mycobacterial culture

15) A 5 yo boy who is now 3 months post partial matched unrelated donor T cell depleted bone marrow transplant for treatment of Wiskott Aldrich syndrome presents to clinic with a 2 day history fevers to 104(F, swollen neck, and cough.  No ill contacts.  

On examination he has marked left-sided cervical lymphadenopathy and a large tonsil on the left.  He does not improve with cephalosporine therapy and is taken to tonsillectomy.

Most likely pathologic finding on tonsillectomy is:

f) polymorphonucluear infiltrate with gram negative rods in the cells

g) polyclonal lymphocytic infiltrate with high copy number of EBV in the tissue
h) myeloblasts effacing the architecture

i) mixed cytotoxic T cell and NK cell infiltrate, consistent with acute GVHD

j) invasive fungal elements identified on silver staining 

16) A 14 year-old girl with AML in CR1 is a member of a large family and has 5 HLA matched siblings.  The patient is blood group O+ and is CMV seronegative.  

Which sibling would be the best donor:

a. 16 yo sister, CMV negative, blood group O+
b. 15 yo brother, CMV positive, blood group A+

c. 18 yo brother, CMV negative, blood group O+

d. 20 yo brother, CMV positive, blood group O+

e. 22 yo pregnant sister, CMV negative, A+

17) Your teenage patient is 5 days post unrelated donor marrow transplant after a busulfan based myeloablative preparative regimen.  You notice his bilirubin is 4 mg/dl on the morning routine laboratory studies.  You are concerned that he is developing venoocclusive disease of the liver.

To support that diagnosis what will you be looking for on physical examination:

a. tremulousness with liver flap

b. scleral icterus

c. weight gain of 3 kg in past 24 hours
d. increased bruising

e. bounding pulses

18) High dose chemotherapy with autologous peripheral stem cell rescue is commonly used for consolidation therapy in which of the following settings:

a. 10 month old with stage IV neuroblastoma

b. 2 yo with favorable risk Wilms’ tumor who has relapsed 2 years after initial therapy with vincristine/actinomysin D

c. 14 yo with metastatic PNET who has had a minimal response to 3 courses of adria-VAC

d. 10 yo with recurrent ependymoma 

e. 17 yo with Ewing’s sarcoma which was initially located in the left fibula and now has chemotherapy responsive pulmonary metastases.

19) A 3 month old with pneumonia is found to have both pneumocystitis and cytomegalovirus on bronchilar lavage.  Further evaluation reveals that the child has profound lymphopenia and on flow cytometry her peripheral blood shows virtual absence of T, B and NK cells.

Her 6 yo sister is an HLA match and you plan to use bone marrow as a stem cell source.  What preparative regimen would you use:

a. busulfan and cyclophosphamide

b. total lymphoid irradiation as single dose with melphalan

c. total body irradiation to a lower dose because of age (700 cGy) with cyclophosphamide

d. fludarbine and antilymphocyte globulin

e. no preparative regimen
20)  You are counseling a family about the risks of matched sibling donor hematopoietc cell transplantation for their child with AML in second remission.  While all the below are potential transplant complications, which has the most frequent cause of transplant failure and death in this disease setting:

a. venoocclusive disease of the liver

b. acute graft versus host disease

c. cytomegalovirus infection

d. recurrent leukemia
e. nonengraftment
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1.
Data from a randomized clinical trial supports autologous transplantation for:


A.
A 5- year-old with relapsed ALL and no available sibling donor


B.
An 8-year-old with relapsed AML and no available sibling donor


C.
A 3-year-old with stage 4 neuroblastoma


D.
A 16-year-old just diagnosed with stage 4 Hodgkin’s disease


E.
An 8-month-old just diagnosed with ALL

Answer: C

Explanation: Data regarding indications for autologous transplantation in pediatric cancer are limited. However, data from the CCG 3891 study shows survival benefit for autologous transplantation in children with high-risk neuroblastoma.

2.
An 8-year-old child with AML 6 months posttransplant comes to clinic complaining of a maculo-papular rash on arms and legs, dry, irritated eyes, and a persistent cough. His mother has noticed that he gets winded much more quickly than he used to. Which investigation is most likely to yield a diagnosis?


A.
Blood PCR for CMV


B.
Bronchiolar lavage to rule out pneumocystis infection


C.
Pulmonary function tests and high resolution CT


D.
Galactomannan test for fungus


E.
Upper GI endoscopy

Answer: C

Explanation: Chronic GVHD is the most likely diagnosis. The peak time of onset for chronic GGVHD is between 3 and 6 months, and rash and dry eyes are suggestive of the diagnosis. Shortness of breath suggests bronchiolitis obliterans, a severe form of chronic GVHD, and investigation and treatment are urgent.

3.
A 17-year-old boy with ALL has a relapse 20 months from diagnosis. The child weighs 100 kg. The physician recommends transplantation with the best-available donor. Which donor is the best?


A.
A 50 kg 22-year-old female unrelated donor matched at HLA A,B,C and DRB1


B.
A cord blood unit matched at 5/6 loci (mismatch at the A locus) with a cells dose of 2.0x 106 nucleated cells/kg


C.
The child’s mother (82kg), who is matched at 5 of 8 loci (HA A,B,C and DRB1)


D.
A cord blood unit matched at 4/6 loci (mismatch at the A and DRB1 loci) with a cells dose of 3.9.0x 106 nucleated cells/kg


E.
A 140 kg 40-year-old male unrelated donor matched at HLA A,B,C and DRB1

Answer: E

Explanation: The ability to collect an adequate cell dose is an important consideration in donor selection, as poor cell doses lead to poorer outcomes. Donor A is very small and there would be difficulty collecting an adequate number of cells. The cell doses of the cord blood units are all too low. In general, male donors are preferred to female to reduce risk of GVHD and because they are generally larger.

4.
A 7-year-old boy develops a raised bilirubin 48 days after a one allele-mismatched unrelated donor peripheral blood stem cell transplant. The hyperbilirubinemia is largely conjugated, and a direct Combs test is negative. The child is also complaining of diarrhea but has no fever. What is the most likely diagnosis? 


A.
Veno-occlusive disease of the liver


B.
Posttransplant thrombotic microangipathy


C.
Graft versus host disease


D.
Viral hepatitis


E.
Hemolytic anemia.

Answer: C

Explanation: GVHD is the most likely diagnosis. The risk of VOD ends around day 30. The bilrubinemia would be more likely to be unconjugated with thrombotic hemolytic anemia or microangiopathy. GVHD is more frequent than viral hepatitis and cholestasis is more prominent. 

5.
A 5-year-old child is referred for transplantation for marrow aplasia. He has not been seen at your hospital previously. Which test is most important to perform prior to transplant?


A.
Chromosome fragility test


B.
Serological tests for hepatitis A, B, and C


C.
CT scan of head


D.
Lymphocyte subpopulations


E.
Serum immunoglobulins

Answer: A

Explanation: All children with marrow aplasia must have a chromosome fragility test to exclude Fanconi anemia before transplant, even in the absence of any phenotypic characteristics of Fanconi anemia. Thirty percent of Fanconi anemia patients have no phenotypic abnormalities, and the preparative regimen must be modified for children with Fanconi anemia.

6.
An 18-month-old child with ALL in second remission is referred for transplantation. Which would be the best donor for this child?


A.
The child’s own cord blood (cell dose 5X106/kg) that was collected at birth and stored by a private cell bank


B.
A 55-year-old female unrelated donor, matched at 7 of 8 loci (mismatch at the A locus), who is willing to donate marrow or peripheral blood stem cells


C.
A cord blood unit matched at 4 of 6 antigens (mismatches at HLA A and B) with a cell dose of 5.4x106/kg


D.
A 40-year-old male unrelated donor matched at 8 of 8 loci (HLA A,B,C and DRB1) who is only willing to donate peripheral blood stem cells


E.
A cord blood unit matched at 6 of 6 antigens (HLA A, B, DRB1) with a cell dose of 4.0x106/kg

Answer: E

Explanation: A well-matched cord blood unit is the best donor for this child. Preleukemic changes occur in marrow in utero in a significant proportion of children with ALL so autologous cord is a poor choice. PBSC is associated with reduced survival compared with marrow in children. Cord blood is associated with less GVHD than stem cells from adult donors.

7.
A 12-year-old child with AML develops conjugated hyperbilirubinemia (6.8 mg/dl) on day 9 after a sibling donor transplant. Which test would be appropriate to identify the cause of the hyperbilirubinemia?


A.
CT scan of the abdomen


B.
Abdominal ultrasound with Doppler measurements of the direction of blood flow


C.
HIDA scan of the gallbladder


D.
Upper GI endoscopy


E.
Immediate liver biopsy

Answer: B

Explanation: This is a typical time of onset for veno-occlusive disease, and reversal of flow in the portal vein is a frequent finding. Liver biopsy is hazardous due to coagulopathy and is seldom used.

8.
A 7-year-old child presents with AML. The WCC at presentation is 30,000, there is no extramedullary disease, and cytogenetics show a classical t(8;21) translocation in addition to other more complex abnormalities. The child is the youngest of seven siblings and two are matched with the patient. The parents come to see you for advice regarding the role of transplant in their child’s care. Which is the most appropriate advice?


A.
Perform a matched sibling donor transplant in first remission.


B.
Perform a matched sibling donor transplant only if the child should relapse and achieve a second remission. 


C.
Seek a well-matched unrelated donor for transplant in first remission, as this will give a better graft-versus-leukemia effect than a sibling donor.


D.
Seek a well-matched unrelated donor, but transplant only in second remission, as this will give a better graft-versus-leukemia effect than a sibling donor.


E.
Seek a cord blood donor for transplant in second remission, as this will reduce the risk of graft-versus-host-disease.

Answer: B

Explanation: Current data indicate similar survival with transplant or chemotherapy in AML with favorable cytogentic characteristics such as t(8;21). Chemotherapy is generally used unless there is a relapse to avoid the risk of GVHD.

9. A 2-year-old child presents with high fevers, pancytopenia, and organomegaly. Laboratory testing identifies a biallelic mutation in the perforin gene. What is the most appropriate plan of action?


A.
Treatment with immune suppression


B.
Treat the child with chemotherapy then watch closely for relapse; consider transplant if the child relapses


C.
Transplantation as soon as possible with the best-available donor


D.
Transplantation with the best-available donor after disease is controlled with chemotherapy


E.
Treatment with hematopoietic growth factors and transfusion support

Answer: D

Explanation: The child has familial hemophagocytic lymphohistiocytosis. Children with HLH do poorly if they are transplanted with poorly controlled disease due to the highly pro-inflammatory environment associated with HLH. The child has a clear genetic basis for the disease so will need transplantation to restore normal NK cell function, or they will relapse next time they are exposed to a stimulus such as a viral infection.

10.
A 10-year-old presents with very high blood pressure 8 months after a sibling donor transplant for ALL. The child has discontinued all graft versus host disease prophylaxis. The preparative regimen included TBI and cyclophosphamide. Further examination shows casts in the urine and moderate proteinuria. The BUN is markedly elevated, and the creatinine is twice the child’s baseline. What is the most likely diagnosis?


A.
Radiation nephritis


B.
Graft versus host disease


C
Cyclophosphamide toxicity


D.
Adenovirus nephropathy


E.
Reflux nephropathy.

Answer: A

Explanation: Radiation nephritis is a frequent complication of TBI, and occurs later, so can be overlooked. Aggressive blood pressure control is essential to preserve renal function.

2011

Stem Cell Transplantation

Stella M. Davies, PhD MRCP MBBS

1.
Data from a randomized clinical trial supports autologous transplantation for:


A.
A 5- year-old with relapsed ALL and no available sibling donor


B.
An 8-year-old with relapsed AML and no available sibling donor


C.
A 3-year-old with stage 4 neuroblastoma


D.
A 16-year-old just diagnosed with stage 4 Hodgkin’s disease


E.
An 8-month-old just diagnosed with ALL

Answer: C

Explanation: Data regarding indications for autologous transplantation in pediatric cancer are limited. However, data from the CCG 3891 study shows survival benefit for autologous transplantation in children with high-risk neuroblastoma.

2.
An 8-year-old child with AML 6 months posttransplant comes to clinic complaining of a maculopapular rash on arms and legs, dry, irritated eyes, and a persistent cough. His mother has noticed that he gets winded much more quickly than he used to. Which investigation is most likely to yield a diagnosis?


A.
Blood PCR for CMV


B.
Bronchiolar lavage to rule out Pneumocystis infection


C.
Pulmonary function tests and high resolution CT


D.
Galactomannan test for fungus


E.
Upper GI endoscopy

Answer: C

Explanation: Chronic GVHD is the most likely diagnosis. The peak time of onset for chronic GGVHD is between 3 and 6 months, and rash and dry eyes are suggestive of the diagnosis. Shortness of breath suggests bronchiolitis obliterans, a severe form of chronic GVHD, and investigation and treatment are urgent.

3.
A 17-year-old boy with ALL has a relapse 20 months from diagnosis. The child weighs 100 kg. The physician recommends transplantation with the best-available donor. Which donor is the best?


A.
A 50 kg 22-year-old female unrelated donor matched at HLA A,B,C and DRB1


B.
A cord blood unit matched at 5/6 loci (mismatch at the A locus) with a cells dose of 2.0x 106 nucleated cells/kg


C.
The child’s mother (82kg), who is matched at 5 of 8 loci (HA A,B,C and DRB1)


D.
A cord blood unit matched at 4/6 loci (mismatch at the A and DRB1 loci) with a cells dose of 3.9.0x 106 nucleated cells/kg


E.
A 140 kg 40-year-old male unrelated donor matched at HLA A,B,C and DRB1

Answer: E

Explanation: The ability to collect an adequate cell dose is an important consideration in donor selection, as poor cell doses lead to poorer outcomes. Donor A is very small and there would be difficulty collecting an adequate number of cells. The cell doses of the cord blood units are all too low. In general, male donors are preferred to female to reduce risk of GVHD and because they are generally larger.

4.
A 7-year-old boy develops a raised bilirubin 48 days after a one allele-mismatched unrelated donor peripheral blood stem cell transplant. The hyperbilirubinemia is largely conjugated, and a direct Combs test is negative. The child is also complaining of diarrhea but has no fever. What is the most likely diagnosis? 


A.
Veno-occlusive disease of the liver


B.
Posttransplant thrombotic microangiopathy


C.
Graft versus host disease


D.
Viral hepatitis


E.
Hemolytic anemia.

Answer: C

Explanation: GVHD is the most likely diagnosis. The risk of VOD ends around day 30. The bilirubinemia would be more likely to be unconjugated with thrombotic hemolytic anemia or microangiopathy. GVHD is more frequent than viral hepatitis and cholestasis is more prominent. 

5.
A 5-year-old child is referred for transplantation for marrow aplasia. He has not been seen at your hospital previously. Which test is most important to perform prior to transplant?


A.
Chromosome fragility test


B.
Serological tests for hepatitis A, B, and C


C.
CT scan of head


D.
Lymphocyte subpopulations


E.
Serum immunoglobulins

Answer: A

Explanation: All children with marrow aplasia must have a chromosome fragility test to exclude Fanconi anemia before transplant, even in the absence of any phenotypic characteristics of Fanconi anemia. Thirty percent of Fanconi anemia patients have no phenotypic abnormalities, and the preparative regimen must be modified for children with Fanconi anemia.

6.
An 18-month-old child with ALL in second remission is referred for transplantation. Which would be the best donor for this child?


A.
The child’s own cord blood (cell dose 5X106/kg) that was collected at birth and stored by a private cell bank


B.
A 55-year-old female unrelated donor, matched at 7 of 8 loci (mismatch at the A locus), who is willing to donate marrow or peripheral blood stem cells


C.
A cord blood unit matched at 4 of 6 antigens (mismatches at HLA A and B) with a cell dose of 5.4x106/kg


D.
A 40-year-old male unrelated donor matched at 8 of 8 loci (HLA A,B,C and DRB1) who is only willing to donate peripheral blood stem cells


E.
A cord blood unit matched at 6 of 6 antigens (HLA A, B, DRB1) with a cell dose of 4.0x106/kg

Answer: E

Explanation: A well-matched cord blood unit is the best donor for this child. Preleukemic changes occur in marrow in utero in a significant proportion of children with ALL so autologous cord is a poor choice. PBSC is associated with reduced survival compared with marrow in children. Cord blood is associated with less GVHD than stem cells from adult donors.

7.
A 12-year-old child with AML develops conjugated hyperbilirubinemia (6.8 mg/dl) on day 9 after a sibling donor transplant. Which test would be appropriate to identify the cause of the hyperbilirubinemia?


A.
CT scan of the abdomen


B.
Abdominal ultrasound with Doppler measurements of the direction of blood flow


C.
HIDA scan of the gallbladder


D.
Upper GI endoscopy


E.
Immediate liver biopsy

Answer: B

Explanation: This is a typical time of onset for veno-occlusive disease, and reversal of flow in the portal vein is a frequent finding. Liver biopsy is hazardous due to coagulopathy and is seldom used.

8.
A 7-year-old child presents with AML. The WBC at presentation is 30,000 cells/mm3, there is no extramedullary disease, and cytogenetics show a classical t(8;21) translocation in addition to other more complex abnormalities. The child is the youngest of seven siblings and two are matched with the patient. The parents come to see you for advice regarding the role of transplant in their child’s care. Which is the most appropriate advice?


A.
Perform a matched sibling donor transplant in first remission.


B.
Perform a matched sibling donor transplant only if the child should relapse and achieve a second remission. 


C.
Seek a well-matched unrelated donor for transplant in first remission, as this will give a better graft-versus-leukemia effect than a sibling donor.


D.
Seek a well-matched unrelated donor, but transplant only in second remission, as this will give a better graft-versus-leukemia effect than a sibling donor.


E.
Seek a cord blood donor for transplant in second remission, as this will reduce the risk of graft-versus-host-disease.

Answer: B

Explanation: Current data indicate similar survival with transplant or chemotherapy in AML with favorable cytogenetic characteristics such as t(8;21). Chemotherapy is generally used unless there is a relapse to avoid the risk of GVHD.

9. A 2-year-old child presents with high fevers, pancytopenia, and organomegaly. Laboratory testing identifies a biallelic mutation in the perforin gene. What is the most appropriate plan of action?


A.
Treatment with immune suppression


B.
Treat the child with chemotherapy then watch closely for relapse; consider transplant if the child relapses


C.
Transplantation as soon as possible with the best-available donor


D.
Transplantation with the best-available donor after disease is controlled with chemotherapy


E.
Treatment with hematopoietic growth factors and transfusion support

Answer: D

Explanation: The child has familial hemophagocytic lymphohistiocytosis. Children with HLH do poorly if they are transplanted with poorly controlled disease due to the highly pro-inflammatory environment associated with HLH. The child has a clear genetic basis for the disease so will need transplantation to restore normal NK cell function, or they will relapse next time they are exposed to a stimulus such as a viral infection.

10.
A 10-year-old presents with very high blood pressure 8 months after a sibling donor transplant for ALL. The child has discontinued all graft versus host disease prophylaxis. The preparative regimen included TBI and cyclophosphamide. Further examination shows casts in the urine and moderate proteinuria. The BUN is markedly elevated, and the creatinine is twice the child’s baseline. What is the most likely diagnosis?


A.
Radiation nephritis


B.
Graft versus host disease


C
Cyclophosphamide toxicity


D.
Adenovirus nephropathy


E.
Reflux nephropathy.

Answer: A

Explanation: Radiation nephritis is a frequent complication of TBI, and occurs later, so can be overlooked. Aggressive blood pressure control is essential to preserve renal function.

11. A 5 year old child presents to your clinic 66 days post transplant with tachypnoea, hypoxia and fluffy infiltrates on CXR.  The child has been vomiting and had diarrhea for 3 days, and has taken no medications.  Which test is most likely to yield a diagnosis?

1. Chest CT

2. *Bronchoalveolar lavage with cytology, culture and PCR testing.

3. Pulmonary function tests.

4. Blood gas analysis.

5. Lung biopsy.

The best answer is bronchoalveolar lavage.  The child is at risk of CMV pneumonitis, PCP and other viral illnesses that can be diagnosed in this way.  A blood gas and CT scan will help assess the severity of the illness but will not be diagnostic.  A lung biopsy will be associated with increased morbidity.

12. An 18 year-old boy presents to your clinic complaining of difficulty with school work and lack of energy.  He was previously transplanted 3 years ago, using unrelated donor marrow, after a preparative regimen of total body irradiation and cyclophosphamide.  Which test is most likely to yield a diagnosis?

1. Head CT

2. Bone marrow examination

3. Liver function tests

4. *Thyroid function tests

5. Lumbar puncture

The best answer is thyroid function tests.  Hypothyroidism is a common late effect of TBI and very easily treated.  Care should be taken in long term follow-up to identify remediable adverse effects.

13. A six year old child attends your clinic for routine follow-up 60 days after transplant.  The child is hypertensive and has proteinura.  The child is on a high dose of cyclosporine for treatment of GVHD and she has had a good response, but has a mildly elevated unconjugated bilirubin.  Which test is most likely to yield a diagnosis?

1. Kidney biopsy

2. Skin biopsy

3. *LDH, haptoglobin and examination of smear for schistocytes

4. Renal ultrasound

5. CT examination of the abdomen

The best answer is LDH, haptoglobin and examination of smear for schistocytes.   The child has signs of thrombotic microangiopathy, likely as a consequence of cyclosporine.
4. A 3 year old child with ALL presents with high fevers and low blood pressure 9 days after an unrelated donor transplant.  The child has significant mucositis and gastrointestinal distension.  Which is the most likely infection that is causing the fever?

1. Adenovirus

2. CMV

3. Pneumocystis

4. Aspergillus

5. *Gram-negative bacteria

The best answer is gram-negative bacteria.  Infection with gram-negative bacteria is common after transplant, particularly at times when the mucosal barrier of the gut is disrupted.

5. A 12 year-old girl is doing well 21 days after transplant.  Over 2 days she develops high blood pressure that is refractory to medication. On the third day she has a 2-minute tonic clonic seizure. The most useful investigation is:

1. *MRI of head

2. CT of head

3. Lumbar puncture

4. Renal ultrasound

5. Kidney biopsy

 The best answer is MRI of head.  The child likely has PRES (posterior reversible encephalopathy syndrome).  PRES is associated with a characteristic pattern of enhancement, commonly in the posterior circulation, which may be seen, but poorly on CT.  An LP is likely to be normal, but can be useful to exclude infection.

2013 Questions-Koh
 1. The most common reason for the failure of hematopoietic stem cell transplantation to cure malignant diseases is: 

A. Veno-occlusive disease of the liver. 

B. Disease recurrence. 

C. Infection. 

D. GvHD 

E. Graft rejection. 

Explanation:  The correct answer is B.  In patients with malignant conditions, the most common reason for the failure of HSCT to cure the disease is recurrence of the malignant condition.  This is true for both hematologic and solid tumor malignancy.  In contrast, in patients with non-malignant conditions undergoing HSCT, the most common reason for the failure of HSCT to cure the underlying disease is graft rejection/failure and transplant-related compications (most notably graft versus host disease and infections, but also complications such as VOD).

2.  GCSF-mobilized peripheral-blood stem cells from unrelated donors is an attractive source for stem cells given the relative ease of procurement.  But the biggest disadvantage to using peripheral-blood stem cells is 

A. Decreased survival 

B. Increased risk of graft failure

C. Increased risk of veno-occlusive disorder

D. Increased risk of GVHD

E. Increased disease recurrence

Explanation:  The correct answer is D. Randomized trials have shown that PBSC (peripheral-blood stem cells) from HLA-identical matched siblings accelerates engraftment but also increases the risk of acute and chronic-graft-versus host disease, as compared with using bone marrow stem cells.  Some studies have also shown that PBSC are associated with a decreased rate of release and an improved survival among recipients with high-risk leukemia.  A very recent study examining the use of PBSC versus bone marrow stem cells from unrelated donors (NEJM 2012 Oct 18; 367(16): 1487-96) showed that there was no significant survival difference between PBSC and bone marrow SCT.  PBSC appears to reduce risk of graft-failure, whereas bone marrow appears to reduce the risk of chronic GVHD.  

3. A 10 yo girl is now 50 days post unrelated donor transplant for ALL in second remission. Her transplant preparative regimen was fractionated TBI to a total dose of 1350 cGy and Cyclophosphamide (60 mg/kg daily x 2 days). She has been febrile for 2 days and today has a respiratory rate of 45 with scattered rhonchi on auscultation. Her oxygen saturation is 85% on room air. Chest x-ray is clear.  Chest CT was notable for fine ground-glass opacities diffusely in both lungs.  WBC is 5,000 with ANC 3,000.  What special test would you order on BAL in addition to routine bacterial cultures and stains and fungal cultures: 

A. direct fluorescent antibody for Pneumocystis jirovecii (formerly Pneumocystis carinii) 

B. electron microscopy for viral identification 

C. silver stain 

D. galactomannan assay 

E. mycobacterial culture 

Explanation:  The correct answer is A.  Pneumocystis pneumonia should be considered in any HSCT patient that exhibits tachypnea, significant hypoxia, and fever.  The normal CXR, normal WBC, and normal neutrophil count are also consistent with a diagnosis of PCP pneumonia.  Viral sources must be considered, but electron microscopy for viral identification is not the appropriate diagnostic test.   PCR (quantitative or qualitative) or direct-fluorescent antibody assays for viral pathogens (i.e. adenovirus, CMV, etc) are  more appropriate.  Galactomannan assays are designed to help make the diagnosis of Aspergillus sp. infections.  Aspergillus infections can present with fever and respiratory compromise, but often show focal findings on CXR or chest CT (i.e. nodules, cavitating lesions with air-fluid levels).   Mycobacterial infections are not common in North American HSCT patients.  Unless there was a notable exposure or documented prior mycobacterial disease, mycobacterial lung infection is quite unlikely.  As for the diagnosis of PCP pneumonia, silver stain is a very non-specific test in which both P. jirovecii and fungi will test positive.  Direct-fluorescent antibody (DFA) or PCR for P. jirovecii is the optimal diagnostic test here. 

4.  A 14 yo girl with AML in CR1 is a member of a large family and has 5 HLA matched siblings. The patient is blood group O+ and is CMV seronegative. 

Which sibling would be the best donor: 

A. 16 yo sister, CMV negative, blood group O+ 

B. 15 yo brother, CMV positive, blood group A+ 

C. 2 yo brother, CMV negative, blood group O+ 

D. 20 yo brother, CMV positive, blood group O+ 

E. 22 yo pregnant sister, CMV negative, A+ 

Explanation:  The correct answer is a.  When considering optimal stem cell donors, after HLA matching/compatability, there are a host of other factors to consider.   In general, younger donors are preferred.  The thought is a younger patient has had less antigenic exposure and therefore his/her immune cells will be less immunogenic.  Pregnant donors are generally to be avoided – since there is evidence to support that receiving stem cells from a pregnant donor increases the risk of GVHD in the recipient.  Blood type is not a major factor, but when all factors are equal, having similar blood groups is preferrable.  Finally, with regards to CMV infection,  patient’s at highest risk are themselves CMV seropositive or patient’s who are CMV seronegative and receive stem cells from a donor who is CMV seropositive.  Using these criteria, the best donors are choices a and c.  Although donor c is younger, the brother is only 2 yo and therefore, there is a technical challenge of trying to harvest enough bone marrow stem cells (e.g. enough volume) to obtain an adequate stem cell dose in order to avoid graft failure.  Therefore, choice a, the 16 yo sister who is CMV negative, is the best choice. 

5. High dose chemotherapy with autologous peripheral stem cell rescue is commonly used for consolidation therapy in which of the following settings: 

A. 10 month old with stage IV neuroblastoma 

B. 2 yo with favorable risk Wilms’ tumor who has relapsed 2 years after vincristine/actinomysin D 

C. 14 yo with metastatic PNET who has had a minimal response to 3 courses of adria-VAC 

D. 10 yo with recurrent ependymoma 

E. 17 yo with Ewing’s sarcoma which was initially located in the left fibula and now has recurred with pulmonary metastases. 

Explanation:  The correct answer is A.  In pediatric HSCT, the most frequent indication for autologous stem cell transplant is for high-risk neuroblastoma patients.  There is considerable literature and evidence that shows that high-dose chemotherapy with stem cell rescue is an effective therapeutic modality for the treatment of high-risk neuroblastoma.  The evidence for autologous SCT for Wilm’s tumors, brain tumors (i.e. medulloblastoma, PNET, and ependymoma), and Ewing’s sarcoma is based on studies with small patient numbers and with mixed results.  There are a number of ongoing studies investigating the efficacy of using autologous stem cell transplant for the treatment of brain tumors, namely medulloblastoma. 

6. Umbilical cord blood (UCB) has been found to be a useful stem cell source for unrelated stem cell transplantation. Among the advantages of UCB over other stem cell sources is

A. The complete absence of GvHD in UCB recipients. 

B. Very rapid engraftment. 

C. Utility in older recipients. 

D. Less stringent HLA-matching required due to decreased GvHD potential. 

E. Less cost to acquire. 

Explanation:  The correct answer is D.  The major advantage in using cord blood stem cells is the decreased incidence in developing GVHD, and thus, the HLA-matching criteria can be less stringent in these cases.  The biggest disadvantage of using cord blood is that the volume of cord blood stem cells is often quite small and therefore, the cell dose is often suboptimal.  The risk of graft failure is higher, and patients receiving cord blood stem cells tend to engraft later, putting them at higher risk for transplant related complications (e.g. infections).  There is no selective advantage or utility in using cord blood stem cells in older patients. 

7. An 8-year-old child with AML 6 months post-transplant comes to clinic complaining of an erythematous maculo-papular rash on arms and legs, dry, irritated eyes, and a persistent cough. His mother has noticed that he gets winded much more quickly than he used to and has difficulty climbing the stairs. Which investigation is most likely to yield a diagnosis? 

A. Blood PCR for CMV 

B. Bronchiolar lavage to rule out pneumocystis pneumonia

C. Pulmonary function tests and high resolution CT 

D. Galactomannan and beta-D-glucan tests for fungus 

E. Upper GI endoscopy 

Explanation:  The correct answer is C.  Chronic GVHD typically develops between 3 and 6 months after HSCT.  Rash and dry eyes are suggestive of a diagnosis.   The cough, shortness of breath, and exertional dyspnea are very concerning for chronic GVHD of the lungs, specifically bronchiolitis obliterans.  Pulmonary function tests and a high resolution CT can significantly aid in the diagnosis of pulmonary GVHD.  Diagnostic investigation and prompt treatment are urgent. 

8. A 7-year-old boy develops an increased bilirubin 48 days after a one allele-mismatched unrelated donor peripheral blood stem cell transplant. The hyperbilirubinemia is largely conjugated, and a direct Combs test is negative. The child is also complaining of diarrhea but has no fever. What is the most likely diagnosis? 

A. Veno-occlusive disease of the liver 

B. Post-transplant thrombotic microangiopathy 

C. Liver GVHD

D. Viral hepatitis 

E. Hemolytic anemia. 

Explanation:  The correct answer is C.   The risk of veno-occlusive disease (VOD) ends around day 30 after HSCT, and the patient has no other signs/symptoms (i.e. increased weight gain, right upper quadrant abdominal pain, renal dysfunction) consistent with VOD.  Transplant-associated thrombotic microangiopathy (TA-TMA) is a significant complication of HSCT.  TA-TMA belongs to the family of thromobotic microangiopathies including , hemolytic uremic syndrome and thrombotic thrombocytopenic purpura.  TA-TMA occurs when endothelial damage resulting from HSCT causes microangiopathic hemolytic anemia and platelet consumption, resulting in thrombosis and fibrin deposition in the microcirculation.  The kidney is most commonly affected.  Patients present with anemia; thrombocytopenia; often schistocytes on blood smear; elevated LDH.   Because of both quantitative lymphopenia and inadequate lymphocyte function (as a result of GVHD prophylactic immunosuppressive medications such as calcineurin-inhibitors), HSCT patients are at high risk for viral hepatitis.  In most cases of viral hepatitis, however, liver transaminases are elevated.  Therefore, GVHD of the liver is the most likely diagnosis. The bilrubinemia would be more likely to be unconjugated with thrombotic hemolytic anemia or microangiopathy. In liver GVHD, liver transaminitis and/or cholestasis can be seen.  

9. A 17-year-old boy with ALL has a relapse 20 months from diagnosis. The child weighs 100 kg. The physician recommends transplantation with the best-available donor. Which donor is the best? 

A. A 50 kg 22-year-old female unrelated donor fully matched at HLA A,B,C and DRB1 

B. A cord blood unit matched at 5/6 loci (mismatch at the A locus) with a cell dose of 2.0 x 106 nucleated cells/kg 

C. The child’s mother (82kg), who is matched at 5 of 8 loci (HA A,B,C and DRB1) 

D. A cord blood unit matched at 4/6 loci (mismatch at the A and DRB1 loci) with a cell dose of 3.9.0 x 106 nucleated cells/kg 

E. A 140 kg 40-year-old male unrelated donor fully matched at HLA A,B,C and DRB1 

Explanation: The correct answer is E. The ability to collect an adequate cell dose is an important consideration in donor selection, as poor cell doses lead to delayed engraftment, increased risk of graft failure, and in general, poorer outcomes. Both Donors A and E are fully matched at HLA A, B, C, and DRB1, whereas the other donors have a higher degree of mismatch. Donor A is very small and there would be considerable difficulty collecting an adequate number of cells (volume of bone marrow) without significantly depleting this patient’s blood volume and putting her at medical risk. The cell doses of the cord blood units are all too low. In general, male donors are preferred to female to reduce risk of GVHD and because they are generally larger. 

10. A 5-year-old child is referred for transplantation for bone marrow aplasia. He has not been seen at your hospital previously. Which test is most important to perform prior to transplant? 

A. Chromosome fragility test 

B. Serological tests for hepatitis A, B, and C 

C. CT scan of head 

D. Lymphocyte subpopulations 

E. Serum immunoglobulins 

Explanation: The correct answer is A.  All children with marrow aplasia must have a chromosome fragility test to exclude Fanconi anemia before transplant, even in the absence of any phenotypic characteristics of Fanconi anemia. Thirty percent of Fanconi anemia patients have no phenotypic abnormalities.  The preparative regimen must be modified for children with Fanconi anemia to exclude radiation conditioning and to consider reduced chemotherapy conditioning regimens.  All children undergoing SCT should get a thorough infectious diseases screening, including testing for hepatitis viruses.  Serum immunoglobulins are also checked at the onset of HSCT (to establish a baseline) and later to assess whether IVIG supplementation therapy is needed.  Head CTs are not a part of routine pre-HSCT workup.  Similarly, lymphocyte subpopulations are not checked routinely (with the exception of any child suspected of a primary immune deficiency, particularly severe combined immunodeficiency).  

11. A 12-year-old child with AML develops conjugated hyperbilirubinemia (6.8 mg/dl) on day 9 after a sibling donor transplant. Which test would be appropriate to identify the cause of the hyperbilirubinemia? 

A. CT scan of the abdomen 

B. Abdominal ultrasound with Doppler measurements of the direction of blood flow 

C. HIDA scan of the gallbladder 

D. Upper GI endoscopy 

E. Immediate liver biopsy 

Explanation:  The correct answer is B.  Veno-occlusive disease typically occurs within the first 30 days after receiving stem cell transplantation.  Clinical signs include conjugated hyperbilirubinemia, weight gain, right-upper quadrant abdominal pain, and renal dysfunction. Reversal of flow in the portal vein is a frequent finding and is best observed on an abdominal ultrasound with Doppler. Liver biopsy is hazardous due to coagulopathy and is seldom used. 

12.  A 2 year-old child presents with high fevers, pancytopenia, and organomegaly.  Bone marrow aspirate and biopsy are remarkable for stromal macrophages containing numerous red blood cells in their cytoplasm.  Laboratory studies identify the patient to have a biallelic mutation in the perforin gene.  What is the most appropriate plan of action?

A.  Treat with immunosuppression

B. Treat the child with chemotherapy then watch closely for relapse; consider transplant if the child relapses

C. Transplantation as soon as possible with the best-available donor

D. Transplantation with the best-available donor after disease is controlled with chemotherapy.  

E. Treatment with hemtopoietic growth factors and transfusion support.

Explanation:  The correct answer is D. The child has familial hemophagocytic lymphohistiocytosis. Children with HLH do poorly if they are transplanted with poorly controlled disease due to the highly pro-inflammatory environment associated with HLH. The child has a clear genetic basis for the disease so will need transplantation to restore normal NK cell function, or they will relapse next time they are exposed to a stimulus such as a viral infection.  Disease status can be monitored by resolution/improvement of fever, hepatosplenomegaly, and pancytopenia.  Patient’s with HLH also have markedly elevated serum ferritin levels and often have abnormal liver enzymes.  Both these laboratory studies can be used to monitor disease status as well. 

13. A 5 year-old child with a history of recurrent AML presents to your clinic 90 days post transplant with tachypnea, hypoxia and diffuse patchy infiltrates on CXR. The child has been vomiting and had diarrhea for 3 days and has taken no medications. Which test is most likely to yield a diagnosis? 

A. Chest CT 

B. Bronchoalveolar lavage with cytology, culture and PCR testing. 

C. Pulmonary function tests. 

D. Blood gas analysis. 

E. Lung biopsy. 

Explanation: The correct answer is B.  While chest CT may give additional information about the infiltrative pulmonary process, it will most likely not yield a definitive diagnosis.  Pulmonary function tests and blood gas analysis can provide valuable data regarding the patient’s pulmonary capacity and function, but will not help with diagnosing the underlying etiology.  The best answer is bronchoalveolar lavage. The child is at risk of CMV pneumonitis, PCP and other viral illnesses that can be diagnosed in this way. A lung biopsy would be helpful if there were a defined focal finding on CXR but not as helpful with such a diffuse pulmonary process, and the biopsy procedure will be associated with increased morbidity. 

14. An 18 year-old boy presents to your clinic complaining of difficulty with school work and lack of energy.  Vital signs are normal, and his physical exam is unremarkable. His CBC is normal. He was previously transplanted 3 years ago, using unrelated donor marrow, after a preparative regimen of total body irradiation and cyclophosphamide. Which test is most likely to yield a diagnosis? 
A. Head CT 

B. Bone marrow examination 

C. Liver function tests 

D. Thyroid function tests 

E.  Lumbar puncture 

Explanation:  The correct answer is D. The best answer is thyroid function tests. Hypothyroidism is a common late effect of TBI and very easily treated. Care should be taken in long-term follow-up to identify remediable adverse effects.   A head CT and/or lumbar puncture are not appropriate tests to pursue at this time.  With normal vital signs and normal CBC, a bone marrow biopsy/aspirate is not necessitated.  Finally, liver dysfunction can lead to impaired mentation (e.g. hyperammonemia), which typically manifest as confusion or delirium, not difficulty focusing on school work or a lack of energy. 

15. A six year-old child with a history of aplastic anemia attends your clinic for routine follow-up 60 days after a matched unrelated stem cell transplant.  The child is being treated with tacrolimus for GVHD prophylaxis. The child is hypertensive and has proteinura. The child is on a high dose of steroids for treatment of GVHD and she has had a good response, but has a mildly elevated unconjugated bilirubin. Which test is most likely to yield a diagnosis? 
A. Kidney biopsy 

B. Skin biopsy 

C. LDH, haptoglobin and examination of smear for schistocytes 

D. Renal ultrasound 

E. CT examination of the abdomen 

Explanation:  The correct answer is C. Transplant-associated thrombotic microangiopathy (TA-TMA) is a significant complication of HSCT.  TA-TMA belongs to the family of thromobotic microangiopathies including, hemolytic uremic syndrome and thrombotic thrombocytopenic purpura.  TA-TMA occurs when endothelial damage resulting from HSCT causes microangiopathic hemolytic anemia and platelet consumption, resulting in thrombosis and fibrin deposition in the microcirculation.  The kidney is most commonly affected.  Patient present with anemia; thrombocytopenia; often schistocytes on blood smear; elevated LDH and decreased haptoglobin.  Calcineurin inhibitors, TBI, high-dose busulfan, and infections may be potential risk factors for the development of TA-TMA.

16. A 3 year-old child with a history of ALL presents with high fevers and low blood pressure 9 days after an unrelated donor transplant. The child has significant mucositis, gastrointestinal distension, and abdominal pain. Which is the most likely infection that is causing the fever? 

A. Adenovirus 

B. CMV 

C. Pneumocystis 

D. Aspergillus 

E. Gram-negative bacteria 

Explanation: The correct answer is E.   Early in the transplant process (before a patient engrafts), the patient’s greatest immune system defects are neutropenia, mucositis, and the presence of a central line.  The high-incidence infections during this period are predominantly bacterial and some fungal (predominantly Candida spp) infections.   Of the viral pathogens, only HSV is typically seen during this period.  Since most HSCT centers use some sort of anti-viral prophlyaxis (e.g. acyclovir) during this period, it is very rare to see active HSV infections at this time.  Therefore, the best answer is gram-negative bacteria. Infection with gram-negative bacteria is common after transplant, particularly at times when the mucosal barrier of the gut is disrupted and the patient is severely neutropenic.   Interestingly, after a patient has neutrophil engraftment, which also coincides with resolution of mucositis, the incidence of bacterial infections decreases dramatically and the incidence of viral infections (adenovirus, CMV, VZV) and Aspergillus infections increases.  This is no doubt a result of continued lymphopenia and use of lymphocyte-specific immunosuppression such as calcineurin inhibitors and the unfortunate development of GVHD in some patients, which requires further immunosuppressive therapy. 

17. A 12 year-old girl is doing well 21 days after transplant. She is on tacrolimus and mycophenolate for GVHD prophylaxis.  Over 2 days, she develops high blood pressure that is refractory to medication. On the third day she has a 2-minute tonic clonic seizure. The most useful investigation is: 

A. MRI of the head

B. CT of the head

C. Lumbar puncture

D. Renal ultrasound

E. EEG

Explanation:  The correct answer is A.  Posterior reversible encephalopathy syndrome (PRES) is a syndrome characterized by headache, confusion, seizures, and visual loss and most often caused by malignant hypertension.  In HSCT patients, the intractable hypertension and the associated PRES have been linked to the use of calcineurin-inhibitors (tacrolimus and cyclosporine).  The diagnosis of PRES is typically made on MRI imaging of the brain, which reveals a characteristic pattern of enhancement, commonly in the posterior circulation, which may be seen, but poorly on CT.  An LP could be useful for ruling out infections. 
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