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1.  A60-year-old woman had Roux-en-Y gastric bypass (RYGB)2 surgery 10 years previously for losing weight. She had
a history of hypothyroidism, osteoarthritis, and esophageal ulcers. Eight months ago, she sustained bilateral pubic
rami fractures. A few months later, she complained of worsening pelvic pain. At that time, a magnetic resonance
image revealed sacral insufficiency fractures. Her laboratory data is shown in Table. After then, she was prescribed

with 1200 mg of calcium citrate per day, but 50000 IUs of vitamin D (cholecalciferol) once weekly.

Test (reference interval) Result
Serum calcium (8.6~10.4 mg/dL) 8.1
Parathyroid hormone (10-65 pg/mL) 175
25-OH vitamin D {30—100 ng/mL) 25
Alkaline phosphatase (33—130 IU/L) 182
24-h urine calcium {25-300 mg/day) 108

(A) What is the most likely diagnosis in this patient and please explain why? (5 points}

(B} What mechanisms explain the effects of barfatric surgery on skeletal health? (5 points)

{C) Her blood count data revealed a microcytic anemia, what other biochemistry testes should be subsequently

followed? (3 points)

X BEFRE  AAETIERER . EREEERFE - RASERLEFEEE AT S |



mar 331

F2H X

BRI ET AR 107 BEER T IRAESHAE
% BERBEVRITEZ
EHAE  RBEE

8 H

A HHE - 0206 &2 0 1

2. A 50-year-old man with a medica! history significant for hypertension, depression, and primary biliary
cirrhosis was admitted to the hospital. He complained of blurry vision, nausea, and significant pruritus.
He declared no family history of hypercholesterolemia or premature heart disease. He was taking
multiple medications and his physical exam was remarkable for scleral icterus and mild jauhdice; no
xanthomas were noted. Laboratory studies were performed.

Test

Value

Sodium, mmol/L (135-148)

Potassium, mmol/L (3.5-5.0)

Chloride, mmol/L (98-107)

Blood urea nitrogen}/mg/dL (7-21)
Creatinine, mg/dL (0.51-0.95)
Glucose, mg/dL (60-100)

Aspartate aminotransferase, U/L {10-50)
Alanine aminotransferase, U/L (10-50}
Alkaline phosphatase, U/L (30-110)
Bilirubin (total), mg/dL (0.2-1.4)

Bile acids, pmol/L (<10}

Albumin, g/dL {3.5-5.0)

Total protein, g/dL (6.4-8.3)

TC, mg/dL (< 200)

LDL cholesterol, calculated, mg/dL (< 100)

HDL cholesterol, mg/dL (> 40)
Triglycerides, mg/dL {< 150)

121
3.0
87
16
0.98
82
150
122
525
10
>180
2.6
6.7
2156
37
226

hypercholesterolemia? (4 points)
(C) What s the possible cause of the abnormal electrolyte panel? Does this patient should have intravenous fluids (0.9%

sodium chloride) infusion? (4 points}

The patient was found to have hyponatremia, along with hypokalemia and hypochloremia by using
indirect ISE method. Her creatinine was slightly above normal limits but stable compared with past values.
A liver profile test panel showed increased transaminases and alkaline phosphatase activity,
hypoalbuminemia, significant hyperbilirubinemia, and evidence of cholestasis with increased bile acids in
the blood.

(A} The sample was lack of lipemic appearance, thus the medical technologist diluted the sample and retested the lipid
profile again. Similar results were obtained. [s this case reasonable? (4 points}

(B) Which experiment could the medical technologist use to further determine the possible cause of
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3.  Please read this abstract and answer the following questions: -~ "~ -

“Clear cell renal cell carcinomas (ccRCCs) frequently exhibit inactivation of thé von Hip;iel—_Lindéu ‘tumor-
suppressor gene, VHL, and often harbor multiple copy-number alterations in genes that regulate cell cycle
progression. We show here that modeling these genetic alterations by combined deletion of VA/, Trp53 and
Rb1 specifically in renal epithelial cells in mice caused ccRCC. These tumors arose from proximal tubule
epithelial cells and shared molecular markers and mRNA expression profiles with human ccRCC.  Exome
sequencing revealed that mouse and human ccRCCs exhibit recurrent mutations in genes associated with the
primary cilium, uncovering a mutational convergence on this organelle and implicating a subset of ccRCCs as
genetic ciliopathies. Different mouse tumors responded differently to standard therapies for advanced
human ccRCC, mimicking the range of clinical behaviors in the human disease.  Inhibition of hypoxia-inducible
factor (HIF)-a transcription factors with acriflavine as third-line therapy had therapeutic effects in some tumors,
providing preclinical evidence for further investigation of HIF-a inhibition as a ccRCC treatment. This
autochthonous mouse ccRCC model represents a tool to investigate the biology of ccRCC and to identify new
treatment strategies.”

(Nature Medicine 23:869, 2017)

{A) Explain how tumor suppressor gene mutations contribute to human cancers.

(3 points)
(B) Describe the experiments that the authors might have performed to complete this work. (6 points}
(C) Describe the impact of this study on the current knowledge. (2 points)

(D) Describe the diagnostic use of detecting tumor suppressor genes Vhi, Trp53 and Rb1 in ccRCC.  Please

include the principles and methods of the analysis. (8 points}

(E) According to this abstract, please describe the potential applications in therapeutic treatment of patients with
¢cRCCs. (4 points)

(F) Give a title to this abstract (in English}. (2 points)
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For 1 and 2. Looking at the antigram below, answer the following questions:

Rh-hr Kell Duffy
Celitg |D|CIE|c|el|f |C* |V|K|k|Kp* |Kp® |Ls? Lst

1 + + + +
2 + + |+ 0 + +
Kidd Sex Lewis MNS ‘ P Lutheran
Linked
e [ [Xe Le® | Le® L | Lu®
+ + 0 + 0 +
0 + + 0 +

1. The cell (s) that represents homozygous for k is: (3 4+)
celll

cell 2

C. celllandcell2

D. None of above

&

2. An anti-s will react more strongly with: {3 4+)
A celll
B. cell2
C. celllandcell2
D

None of above

3. Glycophorin A is associated with the antigen: (3 4+)

A

B. N
c. P
D. §

4, A 16-year-old female was recently diagnosed with Mycoplasma pneumonia. She is now having a type and antibody
screen for an upcoming surgery. The immediate spin antibody screen was positive in both cells. The antibody that
one would expect to identify is: (3 4+)

A. anti-Le?
B. anti-Lu®
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C. anti-k _ - v A

D. anti-l '
5. HHMAREXARAET T L ERN? (3 5)
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Anti-D

Anti-mi?
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Antl-K

o N » @

OﬁRmd%wHﬁ%ﬁmﬁD%ﬁﬁ%'%ﬁbﬂR%m&ﬁwmwﬂﬁﬁkéﬁ'%iia%%%%
Z? (3 %)

A K~ DNERRBRA
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A 60 year-old man from Florida with a history of ieukemia refractory to chemotherapy presented to his oncologist
for pre-stem cell transplant evaluation. His clinical presentation was notable for fatigue, weakness and low grade
fever. Upon evaluation, significant hemolytic anemia was noted which precluded moving forward with a bone
marrow transplantation. His CBC was notable for low red blood cells, hemoglobin, hematocrit and platelets and a
manual differential showed a normal absolute neutrophil count but lymphocytopenia. Work-up for non-infectious
causes of his persistent anemia including the underlying cancer, drug toxicities or the presence of autoantibodies

were all negative.

Which of the following pathogen is most likely responsible for this patient presentation? (5 4+)
A. Babesia microti

B. Bocavirus
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C. Parvovirus B19
D. Epstein-Barr virus

E. Cytomegalovirus

10. A 60 year-old man with a history of recurrent chronic lymphocytic leukemia (CLL) presented to the hospital in
February for pre, hematopoietic stem cell transplant {HSCT) evaluation including hepatitis B virus serologies and
PCR (see table). Due to recurrent, multiple respiratory tract infections, additional work-up was done prior to the
transplant. Patient was diagnosed with hypogammaglobulinemia and started on monthly intravenous
immunoglobulin {IVIG) treatment and the HSCT transplant rescheduled for March. Repeat serologies are shown
below. You get a call from the transplant physician who is considering delaying the transplant again and starting

Entacavir but she would like to confirm her interpretation of the recent serclogies.

Marker | February March

HBV surface Antigen Non reactive Non reactive
HBYV surface Antibody Non reactive Reactive
HBV core Antibody (Total) Non reactive Reactive

HBV core Antibody IgM

Non reactive

Non reactive

HBV DNA

Not detected

Not detected

What is the most likely interpretation? (5 %)
A.  Resolved or past HBV infection
Occult HBV infection

B
C. Immunity through vaccination
D. Passive immunization

E

False positive results; neutralization assay required to confirm

11. A 33-year-old male from New York City, previously diagnosed with diffuse large cell ymphoma (DLBCL) and in early
August completed 3 cycles of rituximab, a B-cell inhibitor, for treatment of his lymphoma.He presented at the end
of August to his dermatologist with a diffuse, non-pruritic rash. In early September, he developed a 33.2°C fever
and severe right eye pain. He was admitted to the hospital for treatment of fever and neutropenia with broad-
spectrum antibiotic therapy.Additional history revealed that he travels to Long Island on fhe weekends where he
spends a lot of time outdoors.Over the next week, he developed lethargy and involuntary jerking movements of the
extremities and was treated with acyclovir for the treatment of presumptive encephalitis and meningitis. The
patient subsequently had progressive neurologic deficits including slurred speech, hallucinations, and nystagmus
eventually requiring intubation and transfer to the intensive care unit.The infectious disease team strongly suspects
the patient has West Nile Virus (WNV).
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12.

13.

What is the best test for the diagnosis of this patient? (54

A, WNV IgM from serum followed by confirmatory plaque-reduction neutralization test

B. WNV IgM from CSF followed by confirmatory plaque-reduction neutralization test from
-serum sample

C. WNV RT-PCR from serum and/or CSF

D. Viral culture from CSF

E. _WN.V ir.ri-rhunohis'i:dthemis'try on brain biopsy

A 25 year old woman in her first trimester of pregnancy presents for a checkup with her cbstetrician. Three weeks
ago she returned from a vacation to Puerto Rico. A few days before leaving Puerto Rico she developed an acute
febrile illness, accompanied with muscle aches, rash and joint pain. Her doctor suspects possible Zika virus infection
and orders a Zika I[gM Antibody Capture Enzyme-Linked !Immunosorbent Assay (Zika MAC-ELISA) test on the
patient’s serum. The test results come back two days later as being equivocal for the presence of Zika virus
antibodies. Further testing is performed by rRT-PCR (real-time reverse transcription-polymerase chain reaction) for

the presence of Zika virus RNA on serum and urine samples. The result is negative.

Which of the following scenarios appear to be most plausible and what might be the next step? {5 4-)

A, The patient may still have Zika virus infection; plaque reduction neutralization test (PRNT)
should be performed to confirm the presence of anti-Zika antibodies.

B. The negative rRT-PCR rules out Zika virus infection in this patient; no further testing is

. indicated

C. Arﬁniocentesis should be done and rRT-PCR for Zika virus should be performed on the
amniotic fluid specimen urgently.

D. Testing for Dengue virus and Chikungunya virus might be indicated.

. AandC
F. Aand D

A 21-year-old male college student from west-central Indiana presented to the emergency department of
his locél hospital with a 2-day history of severe headaches, fever, neck pain, nausea, and vomiting. The
patient disclosed that the pain in his neck was so intense that he has been unable to sleep since his
symptoms appeared. The patient denied having delirium, hallucinations, and seizures, but mentioned that
he was mildly sensitive to light. A physical examination was largely unrevealing and a review of his past
medical history was unremarkable. In addition, he denied recent travel outside of the local community,
animal exposures, and illicit substance abuse, but he mentioned that he had 1-2 alcoholic drinks per week




w5 31 BNLRRIIAER 107 BEEE I IHEES EHGE

% Fr - BEREBEYEINE R

ZHFE - REBRE SZMEEA ¢ 0206 0 BT 1
F8H H8H

since his 21st birthday several months ago.

Fearing that the patient had meningitis, the clinician performed a lumbar puncture and routine hematological
and biochemical blood tests. The patient was simultaneously started on a regimen of cefiriaxone and
acyclovir. Blood tests revealed a mild lymphocytopenia, but all other parameters were within normal limits.
The cerebrospinal fluid (CSF) sample was clear and colorless, but it contained 816 total nucleated cells/ml;
65% of the cells were lymphocytes, and the remaining 35% were monocytes/macrophages. The CSF glucose
and protein were 63 mg/dl (normal, 40 — 70 mg/dl} and 71 mg/d! {normal, 15 — 45 mg/dl), respectively. A
number of viruses, including enteroviruses, herpes simplex viruses, and varicella-zoster virus, were not
detected by nucleic acid amplification tests. Because he had diagnosed numerous cases of mumps in the
college community by clinical evaluation and laboratory testing within the recent months, the physician was
curious if the patient was suffering from mumps meningitis, so he ordered a viral culture of the CSF in an
attempt to detect this pathogen.

Which of the following statements is true regarding detection of mumps virus in CSF specimens? (64")

A. Mumps virus antigen detection using a commercially-available lateral-flow assay should
be performed on an aliquot of the CSF specimen.

B. Viral culture is not recommended, as mumps virus is classified as a risk group-3 pathogen
that requires biosafety level-3 work practices and containment measures.

C. Direct fluorescent antibody testing for demonstration of mumps virus antigens in the CSF
specimen using an FDA-approved test Is the most widely available method.

D. Viral culture can be performed using standard biosafety level-2 practices, but mumps
virus may take from 4 — 8 days to be detected.

E. Mumps virus does not cause meningitis, so any attempts to detect it in this patient’s CSF
should be.




