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NOTICE

Medicine is an ever-changing science. As new research and clinical
experience broaden our knowledge, changes in treatment and drug ther-
apy are required. The editor and the publisher of this work have checked
with sources believed to be reliable in their efforts to provide infor-
mation that is complete and generally in accord with the standards ac-
cepted at the time of publication. However, in view of the possibility
of human error or changes in medical sciences, neither the editors nor
the publisher nor any other party who has been involved in the prepa-
ration or publication of this work warrants that the information con-
tained herein is in every respect accurate or complete and they are not
responsible for any omissions or for the results obtained from use of
such information. Readers are encouraged to confirm the information
contained herein with other sources. For example and in particular, read-
ers are advised to check the product information sheet included in the
package of each drug they plan to administer to be certain that the
information contained in this book is accurate and that changes have
not been made in the recommended dose or in the contraindications for
administration. This recommendation is of particular importance in con-
nection with new or infrequently used drugs.
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INTRODUCTION

Harrison’s Principles of Internal Medicine: PreTest Self-
Assessment and Review has been designed to provide phy-
sicians with a comprehensive, relevant, and convenient in-
strument for self-evaluation and review within the broad area
of internal medicine. Although it should be particularly help-
ful for residents preparing for the American Board of Inter-
nal Medicine (ABIM) certification examination and for
board-certified internists preparing for recertification, it
should also be useful for internists, family practitioners, and
other practicing physicians who are simply interested in
maintaining a high level of competence in internal medicine.
Study of this self-assessment and review book should help
to (1) identify areas of relative weakness; (2) confirm areas
of expertise; (3) assess knowledge of the sciences funda-
mental to internal medicine; (4) assess clinical judgment and
problem-solving skills; and (5) introduce recent develop-
ments in general internal medicine.

This book consists of multiple-choice questions that (1)
are representative of the major areas covered in Harrison’s
Principles of Internal Medicine, 15th ed., and (2) parallel
the format and degree of difficulty of the questions on the
examination of the ABIM. Questions have been appropri-
ately updated and chosen to reflect important recent devel-
opments in internal medicine, such as the increasing contri-
butions of molecular biology to the understanding,
diagnosis, and treatment of many disorders. This edition rep-
resents a reorganized version in which the sections corre-
spond to those in the parent textbook. Many questions have
been revised. Except-type questions have been eliminated to
reflect the changing ABIM certification examination format.
New sections in general medicine, pharmacology, nutrition,
and genetics have been added. Each question is accompanied
by an answer, a paragraph-length explanation, and a refer-
ence to a specific chapter in Harrison’s. In some cases ref-
erences to more specialized textbooks and current journal
articles are also given. A list of normal values used in the
laboratory studies in this book can be found in the Appendix,

followed by a Bibliography listing all the sources used for
the questions. As in the current edition of Harrison’s, the
system of international units (SI) appears first in the text and
the traditional units follow in parentheses. All color plates
referred to in the text are found at the back of the book.

We have assumed that the time available to the reader is
limited; therefore, this book has been designed to be used
profitably a chapter at a time. By allowing no more than two
and a half minutes to answer each question, you can simulate
the time constraints of the actual board examinations. When
you finish answering all the questions in a chapter, spend as
much time as necessary verifying answers and carefully
reading the accompanying explanations. If after reading the
explanations for a given chapter, you feel a need for a more
extensive and definitive discussion, consult the chapter in
Harrison’s or any of the other references listed.

Based on our testing experience, on most medical exam-
inations, examinees who answer half the questions correctly
would score around the 50th or 60th percentile. A score of
65 percent would place the examinee above the 80th per-
centile, whereas a score of 30 percent would rank him or her
below the 15th percentile. In other words, if you answer
fewer than 30 percent of the questions in a chapter correctly,
you are relatively weak in that area. A score of 50 percent
would be approximately average, and 70 percent or higher
would probably be honors.

This book is a teaching device that provides readers with
the opportunity to evaluate and update their clinical exper-
tise, their ability to interpret data, and their ability to diag-
nose and solve clinical problems.

The editor wishes to acknowledge the efforts of his ad-
ministrative assistant, Cynthia Curti, whose tireless efforts
allowed completion of this complicated project. Key indi-
viduals at McGraw-Hill Medical Publishing Division,
Mariapaz Ramos Englis, Catherine H. Saggese, and
Martin J. Wonsiewicz, Publisher, provided critical support,
advice, and understanding during the production of this and
previous editions of the PreTest.

vii
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I. PRACTICE OF MEDICINE

QUESTIONS

DIRECTIONS: Each question below contains five suggested responses. Choose the
one best response to each question.

I-1. Which of the following statements concerning “prac- I-3. (Continued)

tice guidelines” is correct?

(A) Physicians must follow clinical practice guidelines
to the letter in order to avoid malpractice lawsuits

(B) Only guidelines that come from governmental
agencies are relevant for the practicing clinician

(C) Guidelines can protect patients from receiving sub-
standard care

(D) Guidelines are based on the premise that cost must
be reduced in the practice of medicine

(E) Guidelines can be expected to apply only to those
patients in a “managed care” setting

I-2. A 51-year-old married father of three presents with

epigastric abdominal pain and weight loss. Computed to-
mography (CT) of the abdomen reveals an extensive mid-
pancreatic mass with obvious liver metastases. Needle bi-
opsy of one of the hepatic lesions is consistent with
pancreatic adenocarcinoma. At this point the patient’s pri-
mary care physician should tell the patient

(A) that a referral to an oncologist will be made

(B) the nature of histology and refer the patient to an
oncologist and defer discussion of the prognosis

(C) to get his affairs in order as quickly as possible

(D) that we now have effective therapy for pancreatic
carcinoma

(E) that he has an extremely serious life-threatening
illness, but that all measures will be undertaken to
extend the quantity and quality of the patient’s life

I-3. A 35-year-old woman with a severe anxiety neurosis

develops acute appendicitis. The primary care physician,
the surgical consultant, and the infectious disease con-
sultant all recommend urgent appendectomy. The patient
wants to be treated only with antibiotics because she is
concerned about the risks of anesthesia. The patients states
she understands the reasons for the physician’s recom-
mendations and that she might die if she does not have
this operation, yet she feels strongly that this is what is
best for her. At this point the most appropriate course of
action would be to

(A) call a psychiatrist

(B) tell the patient that you cannot treat her and refer
her to another hospital

(C) declare the patient legally incompetent, restrain
her, and perform surgery since it will be life saving

(D) treat the patient with antibiotics

(E) call a lawyer

I-4. What is the most important principle in discussions

with a surrogate decision maker for a patient who is un-
conscious and incapable of making an important decision
regarding advanced care, especially if there is no docu-
mentation of the patient’s desires?

(A) Without knowing the patient’s specific wishes,
prolongation of life must be carried out at all costs

(B) The physician should make a judgment based on
the medical facts

(C) The physician should decide as the patient would
under the circumstances, assuming the patient
knew all information

(D) The surrogate makes the decision based on what
he or she thinks is best for the patient

(E) The hospital ethics board must decide

I-5. Which of the following is the most likely cause of

death for a woman between the ages of 45 and 54 in the
United States?

(A) Breast cancer

(B) Ischemic heart disease
(C) Lung cancer

(D) Suicide

(E) Accidents

I-6. A 52-year-old postmenopausal woman comes for a

routine visit to her primary care physician. She asks about
the value of hormone replacement therapy. Which of the
following statements is correct regarding this situation?

(A) Use of tamoxifen slows the development of osteo-
porosis but has no effect on the incidence of breast
cancer

Copyright 2001 The McGraw-Hill Companies. Click Here for Terms of Use.



I-6. (Continued)

(B) The use of tamoxifen reduces the risk of breast
cancer but has no effect on osteoporosis

(C) The use of tamoxifen reduces both the risk of oste-
oporosis and breast cancer

(D) Calcium and estrogen slow the development of os-
teoporosis and reduce the frequency of breast can-
cer

(E) Alendronate has no effect on the development of
osteoporosis

I-7. Which of the following is a correct statement con-

cerning the differences in the etiology and incidence of
ischemic heart disease in men and women?

(A) The incidence of ischemic heart disease is higher
in women than in men

(B) Women are more likely to present with angina as
the initial symptom of ischemic heart disease, and
men with myocardial infarction

(C) The risk of morbidity and mortality after a myo-
cardial infarction is lower in women than men

(D) Women have a lower perioperative mortality rate
after coronary artery bypass surgery than men

(E) Men have more frequent problems secondary to
bleeding complications with antithrombotic ther-

apy

I-8. A 35-year-old woman pregnant with her first child de-

velops edema. She presents to her obstetrician, who finds
that her blood pressure is 170/115 and that she has bipedal
edema and bilateral rales on pulmonary examination. Lab-
oratory studies reveal 6 g protein in a 24-h urine collec-
tion, elevated hepatic transaminases, and a platelet count
of 80,000/uL. The patient is currently at 31 weeks of
pregnancy and is admitted to the hospital and put on bed
rest. Her blood pressure and the status of the fetus are
closely monitored. Which of the following additional
measures represents the most appropriate treatment?

(A) Magnesium sulfate: 6-g bolus over 15 min fol-
lowed by 1 to 3 g/h by continuous infusion pump

(B) Intravenous labetalol

(C) Intravenous diazepam

(D) Oral losaarten

(E) Oral captopril around the clock

I-9. Which of the following statements concerning the

management of deep venous thrombosis in pregnancy is
correct?

(A) Low-molecular-weight heparins are contraindicated
in the third trimester of pregnancy

(B) Warfarin therapy is contraindicated only in the first
trimester of pregnancy

(C) Warfarin therapy is contraindicated throughout
pregnancy but safe during breast feeding

I. PRACTICE OF MEDICINE — QUESTIONS

I-9. (Continued)

(D) Warfarin therapy is contraindicated throughout the
pre- and postpartum periods

(E) All therapies and measures appropriate for the
nonpregnant individual are appropriate in those
women who suffer a deep venous thrombosis dur-
ing pregnancy

I-10. A 30-year-old Hispanic woman in the second tri-

mester of pregnancy receives a 100-g oral glucose chal-
lenge. She has elevated values of serum glucose at each
of the 1-,2-, and 3-h time points. Which of the following
statements concerning this clinical situation is correct?

(A) A trial of caloric restriction and minimal intake of
concentrated sweets should be undertaken

(B) The patient should be given subcutaneous insulin
therapy

(C) The patient should be treated with oral hypoglyce-
mic agents

(D) The patient should be treated with magnesium sul-
fate

(E) The patient should receive insulin by continuous
intravenous infusion

I-11. Which of the following strategies will best minimize

the risk of mother-to-child transmission of HIV?

(A) Induction of delivery as early as possible in preg-
nancy consistent with maintaining good fetal matu-
rity

(B) Cesarean section

(C) Use of zidovudine

(D) Elective cesarean section at term plus zidovudine

(E) Zidovudine plus protease inhibitor therapy

I-12. Which of the following is the LEAST likely symp-

tom of hyperthyroidism in a 77-year-old man?

(A) Atrial fibrillation
(B) Confusion

(C) Tremor

(D) Weakness

(E) Syncope

I-13. An older spouse brings her 75-year-old husband to

the primary care physician because he no longer has been
working in his basement wood shop. He recently under-
went radiation therapy for localized prostate cancer. The
patient complains of a prolonged history of inability to
fall asleep and arising early in the morning. He has not
been eating well lately, and his energy level has really
fallen off. He has not been doing his daily crossword; in
fact, he is not interested in much of anything anymore.
His general physical examination, including tests for cog-
nitive function, is normal. Laboratory studies are also un-
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I-13. (Continued)

helpful at establishing the diagnosis. Which of the follow-
ing would be the most useful systemic therapy?

(A) Haloperidol

(B) Amitriptyline

(C) Methylphenidate

(D) L-Thyroxine

(E) Electroconvulsive therapy

I-14. The most common cause of urinary incontinence in

an older individual is

(A) diuretics

(B) stress incontinence
(C) detrusor underactivity
(D) detrusor overactivity
(E) cognitive impairment

I-15. A 75-year-old widower who lives alone is brought to

his primary care physician by his daughter because she
feels that he has been confused over the past few days.
Prior to this he was quite independent and cognitively
intact. The patient has a history of hypertension and is on
hydrochlorothiazide. He is due for bilateral cataract ex-
traction in 2 months. Of note, he reports a fall in his living
room about two weeks earlier, at which time he sustained
a hip bruise and bumped his head.

At this time his general physical examination is unre-
markable; his neurologic examination is normal except for
the mental status component, which discloses defects in
short-term memory. Which of the following diagnostic
studies is most likely to explain this patient’s condition?

(A) Neuropsychiatric battery

(B) CT scan of head

(C) Electroencephalogram

(D) Serum chemistry panel

(E) Urinary screen for toxic substances

I-16. An 80-year-old woman with severe osteoarthritis is

wheelchair-bound. She develops a pressure ulcer on her
right buttock that involves the dermis; however, subcu-
taneous tissues and deeper structures do not appear to be
involved.

In addition to efforts to increase mobility and to relieve
pressure, the most appropriate therapy is

(A) surgical debridement
(B) dry dressings
(C) wet dressings changed when dry

I-16. (Continued)

(D) wet dressings changed when wet
(E) topical antibiotics

I-17. A 15-year-old boy is concerned about his lack of pu-

bic hair, deep voice, and muscle growth. On physical ex-
amination you confirm that his testicles have not enlarged
and he lacks pubic hair. Which of the following statements
about this situation is correct?

(A) The patient will most likely progress through pu-
berty without intervention

(B) Testosterone should be administered

(C) Growth hormone should be given

(D) A hormonally active adrenal tumor is likely

(E) Prednisone will result in an amelioration of the
symptoms

I-18. Which of the following statements concerning pri-

mary disease prevention is correct?

(A) Counseling a patient to stop smoking is unlikely to
have a beneficial effect

(B) Nicotine replacement therapy has not been shown
to aid in smoking cessation

(C) Bupropion therapy has not been shown to aid in
smoking cessation

(D) 50% of Americans are overweight

(E) Patients should be advised to eat at least six serv-
ings of fruits and/or vegetables daily

I-19. Which of the following is a recommendation of the

U.S. Preventive Services Task Force?

(A) Annual mammography beginning at age 40

(B) Colonoscopy every 5 years beginning at age 50

(C) Total blood cholesterol measurement for all indi-
viduals at age 35

(D) Annual vision screening beginning at age 50

(E) Annual blood pressure measurement in all individ-
uals

I-20. For which of the following herbal remedies is there

the best evidence for efficacy in treating the symptoms of
benign prostatic hypertrophy?

(A) Saint-John’s wort

(B) Ginkgo

(©) Kava

(D) Saw palmetto

(E) No herbal therapy is effective



I. PRACTICE OF MEDICINE

ANSWERS

I-1.

I-2.

I-3.

1-4.

The answer is C. (Chap. 1) As the complexity of medicine increases, the difficulty of
choosing amongst various diagnostic and therapeutic approaches is a daunting challenge
for even the most well-read physician. Professional organizations including general med-
ical groups, subspecialty associations, and government agencies have been busily devel-
oping formal clinical practice guidelines to help physicians make sensible choices. Guide-
lines may well prevent patients from receiving substandard care whether or not they are
in a fee-for-service, managed care, or indigent setting. Because practice guidelines cannot
possibly take into account the uniqueness of each individual and every specific permutation
that may occur in the clinical setting, in no way can or should they be followed to the
letter. In generally all cases, the purpose of clinical guidelines is not to make physicians
more subject to lawsuits but rather to standardize and improve care.

The answer is E. (Chap. I) One of the most important facets of being a physician is
the communication of bad news, particularly to a patient whose diagnosis represents great
likelihood of premature death. There is no one guiding principle of how to tell patients
bad news. However, it makes sense to be honest with the patient, tell as much information
as the individual is capable of dealing with at any given time, and to disclose things
gradually rather than abruptly. Hope should never be removed, yet ineffective therapies
should not be inappropriately glorified. Most of all, the dying patient needs to be treated
with respect and dignity. It is vital that the physician reassure the patient that compassionate
care will be provided throughout the course of the patient’s illness; a fear of abandonment
is often a grave concern in these situations.

The answer is A. (Chap. 2) In general, patients who are conscious adults are consid-
ered legally competent to make decisions affecting their health care. Competent patients
must be able to express their choice as well as appreciate the medical situation, the nature
of the alternatives, and the risks, benefits, and consequences of each. In a situation where
the decision not to have surgery could result in death and where surgery would be curative,
the physician is obligated to at least consider that the patient may be suffering from a
mental condition impairing her ability to make an informed decision. In a patient with
severe anxiety neurosis, it is possible that she is suffering from a psychotic delusion about
the risk of surgery. Therefore, it would make more sense to have a psychiatric consultant
on such a difficult case. Psychiatrists are skilled at identifying treatable depression or
psychosis. The court rarely needs to become involved in such cases.

The answer is C. (Chap. 2) In situations in which patients lack decision-making ca-
pability, family members are routinely asked to serve as surrogates. If the patient has given
a formal advanced directive such as a living will or a health care proxy, decisions made
by surrogates may be somewhat more straightforward. However, even in such cases, the
most important guiding principle is to do what the patient would do in the circumstances
if he or she were fully competent at the time. Such a guiding principle is based on knowing
as much information as possible about the patient based on conversation with family
members and other relevant parties who can respect the patient’s values. Moreover, the
physician must have a good grasp of the medical situation in order to provide maximum
information to the family so that the patient’s best interests can be protected. If there is a
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I-5.

I-8.

dispute between what the physician or surrogate thinks is in the best interest of the patient,
then consultation with a hospital ethics committee might be helpful. Courts should only
be used as a last resort in the case of intractable disagreements.

The answer is A. (Chap. 6) There are distinct epidemiologic factors governing dif-
ferent illnesses experienced by men and women. Although women are more likely to be
disabled and have more days of restricted activity then men at all ages (particularly due
to obstetric and gynecologic conditions) and women make more visits to physicians,
women live longer than men, with a survival advantage in all age groups. The longer life
expectancy of women is due in large part to the difference in mortality caused by a slightly
reduced incidence of ischemic heart disease in women. The leading causes of death among
young women in the United States are accidents, homicide, and suicide. However, during
the middle years, breast cancer is more common than heart disease or lung cancer. For
those over age 65, heart disease, lung cancer, and cerebrovascular disease are more im-
portant causes of death than breast cancer. Despite heart disease being the greatest cause
of death overall, most U.S. women believe that breast cancer poses the greatest threat to
their lives.

The answer is C. (Chap. 6) In order for a woman’s health to be maintained or im-
proved, primary prevention and screening are very important. Certain critical preventive
measures include measuring blood pressure at least every other year throughout life and
counseling on diet, smoking cessation, exercise, and use of seat belts. Also recommended
are counseling about safe sexual practices, alcohol abuse, and violence. Bone mineral
testing as a means to screen for osteoporosis is becoming more widely accepted. A bone
density test is recommended for all women over age 65 as well as those who have increased
risk for developing osteoporosis, such as women who have undergone early menopause.
Postmenopausal estrogen therapy may be associated with a reduction in the risk of death
from cardiovascular disease, although this is yet not definitively proven. On the other hand,
calcium, estrogen, the osteoclast inhibitor alendronate, and the estrogen receptor antago-
nists tamoxifen and raloxifene reduce the frequency of bone fracture and osteoporosis in
postmenopausal women. Both tamoxifen and raloxifene have been shown to reduce the
risk of breast cancer in postmenopausal women.

The answer is B. (Chap. 6) Women have a lower incidence of ischemic heart disease
than men principally due to the protective effect of estrogen, which may be due to im-
provement in the lipid profile, a direct vasodilatry effect, or other factors. Nonetheless,
postmenopausal women have a similar risk of coronary events to men of that age group;
ischemic heart disease is the leading cause of mortality in older women. Ischemic heart
disease presents differently in men than in women, who are likely to have angina; men
tend to present with myocardial infarction as the initial symptom of coronary disease.
Traditionally, women, particularly black women, tend to have a higher likelihood of com-
plications after myocardial infarction. Moreover, women have a more difficult time with
coronary bypass surgery with higher perioperative mortality, less relief, and less patent
grafts. Percutaneous transluminal coronary angioplasty is also less successful in women
than men. Finally, women reap less benefit and have a higher likelihood of serious bleeding
complications secondary to antithrombotic therapy than do men. Estrogen replacement
therapy actually decreases cardiovascular mortality in postmenopausal women and is the
subject of ongoing research.

The answer is B. (Chap. 7) Although preeclampsia is associated with abnormalities
of circulatory autoregulation, the precise factors causing this syndrome are unknown. Pre-
eclampsia is defined by the new onset of hypertension, proteinuria, and pathologic edema
in a pregnant woman. It occurs in 5 to 7% of all pregnant females. Risk factors for the
development of preeclampsia include first pregnancy, diabetes, renal disease or hyperten-
sion, extremes of maternal age, obesity, factor V Leiden mutation, angiotensinogen gene
T235, antiphospholipid antibody syndrome, and multiple gestation. The patient in the



I-10.

I-11.
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question has severe preeclampsia, which may be manifested by central nervous system
dysfunction (headaches, blurred vision, seizures, or coma), marked elevation of blood
pressure, severe proteinuria (>5 g/24 h), renal failure, pulmonary edema, hepatic injury,
thrombocytopenia, or disseminated intravascular coagulation. Since preeclampsia resolves
within a few weeks after delivery, rapid delivery should be the most appropriate goal. For
those women with severe preeclampsia, delivery should be accomplished after 32 weeks’
gestation, which balances the risk to the mother and the fetus. In the meantime, the blood
pressure should be controlled carefully without great swings, which would minimize blood
flow to the fetus. Angiotensin-converting enzyme inhibitors as well as angiotensin-receptor
blockers should be avoided in the second and third trimesters of pregnancy because of
their potential adverse affects on fetal development. The drugs of choice are intravenous
labetalol or hydralazine. Calcium channel blockers are a reasonable alternative. While
magnesium sulfate is the treatment of choice for prevention of eclamptic seizures, this
drug should probably only begin once the decision to proceed with delivery has been
made.

The answer is C. (Chap.7) Hypercoagulability is characteristic of pregnancy. In fact,
pulmonary embolism is the most common cause of maternal demise in the United States.
Probably the most important risk factor for venous thrombosis during pregnancy is carriage
of the factor V Leiden allele. This mutation, whose gene product accounts for activated
protein C resistance, also increases the risk of severe preeclampsia. If the fetus also carries
this mutation, the risk of extensive placental infarction is also high. Other mutations as-
sociated with an increased risk of thrombosis during pregnancy include the prothrombin
G20210A and the methylene tetrahydrofolate reductase C677T mutations. Almost all di-
agnostic and therapeutic procedures appropriate for the nonpregnant patient may be used
in pregnancy, except for the use of warfarin anticoagulation throughout pregnancy. War-
farin is contraindicated in the first trimester, due to the development of fetal chondrodys-
plasia punctata, and in the second and third trimesters, due to the occurrence of fetal optic
atrophy and mental retardation. However, both bolus and continuous heparinization are
useful in the management of venous thromboembolism. Warfarin therapy may be given
in the postpartum period since it is not contraindicated in breast-feeding women. Although
some concerns about low-molecular-weight heparin use with regard to fetal epidural he-
matoma have been raised, in general these drugs do not cross the placenta and may be
substituted for unfractionated heparin in the pregnant woman.

The answeris A. (Chap.7) Unless a person is a member of a low-risk group, screening
for gestational diabetes should be carried out in all pregnant women. Low-risk patients for
gestational diabetes include those <25 years of age, with a body mass index <25 kg/m?,
no maternal history of macrosomia or gestational diabetes, no diabetes in a first-degree
relative, and not members of a high-risk ethnic group (African-American, Hispanic, or
native American). If a patient has an elevated 1-h glucose level after taking 50 g of oral
glucose, then a 100-g challenge should follow. If elevated values of serum glucose are
noted at either the 1-, 2-, or 3-h time point, measures to control the gestational diabetes
should be undertaken. Those with gestational diabetes are at an increased risk of preec-
lampsia, delivering infants who are large for the gestational age, and birth lacerations.
Dietary measures are usually sufficient to control most patients with mild gestational
diabetes. However, those who cannot maintain fasting serum glucose concentrations
<5.8 mmol/L (<105 mg/dL) or 2-h postprandial glucose concentrations <6.7 mmol/L
(<120 mg/dL) should be treated with insulin. Oral hypoglycemic agents are contraindi-
cated in the treatment of gestational diabetes. Importantly, those women in whom the
diagnosis of gestational diabetes is made should be followed in the postpartum period for
the development of type 2 diabetes, which is common in such patients.

The answer is D. (Chap. 7. International Perinatal HIV Group, N Engl J Med 325:
1371, 1999.) Fortunately, recent studies have shown zidovudine treatment of both the
mother during the prenatal and intrapartum periods and of the neonate at birth can reduce
the risk of vertical transmission to 7.3%. When such therapy is combined with elective
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I-12.

I-13.

I-14.

I-15.

I-16.

cesarean section, the risk of vertical transmission drops to 2%. The benefit of multiple
drug therapy has not yet been established. Risk factors for transmission of HIV infection
in the perinatal period include vaginal delivery, preterm delivery, trauma to the fetal skin,
and maternal bleeding.

The answer is C. (Chap. 9) One of the most important principles of caring for the
older patient is the recognition that diseases present in an atypical fashion. For example,
hyperthyroidism in a young or middle-aged individual usually manifests as tremor, goiter,
or exophthalmos. Instead, this endocrinopathy in an older person is more likely to cause
one of the “final common pathway” symptoms such as weakness, fatigue, syncope, con-
fusion, or depression. Atrial fibrillation is also a more typical presentation of hyperthy-
roidism in this age cohort than any of the classic symptoms or findings. The differential
diagnosis of a limited number of presenting symptoms in the elderly is both broad and
similar amongst several syndromes: incontinence, falling, syncope, and confusion. More-
over, due to decreased physiologic reserve in the elderly, patients often present at an earlier
stage of the disease.

The answer is C. (Chap.9) Significant depression occurs in up to 10% of older adults
and is easily overlooked. The diagnosis requires symptoms to persist for a least 2 weeks
and for a patient to exhibit at least four of the following: sleep disturbance, lack of interest,
feelings of guilt, decreased energy, decreased concentration, decreased appetite, psycho-
motor agitation/retardation, and suicidal ideation. Methylphenidate in the morning and at
noon can often be associated with a rapid response with a cost of few side effects. Sertaline
and desipramine are effective for those with primarily psychomotor retardation, whereas
nortriptyline or nefazodone are more useful for those who display agitation. Amitryptyline
should be avoided due to the problems of anticholinergic and orthostatic side effects.
Electroconvulsive therapy is only indicated if a reasonable attempt at drug therapy fails.

The answer is D. (Chap. 9. Burgio et al, JAMA 280: 1995, 1998.) Incontinence is a
very common symptom in older adults; one needs to consider many nonbladder causes
such as delirium, infection, atrophic urethritis/vaginitis, psychologic, excess urine output
(diuretics, alcohol, hyperglycemia), restricted mobility, and stool impaction. Stress incon-
tinence is rare in men but is the second most common cause of incontinence in women
and is optimally treated with surgery. Urethral obstruction is the second most common
cause of incontinence in men, often due to prostatic enlargement. Detrusor underactivity,
associated with urinary frequency, nocturia, and frequent leakage of small amounts of
urine, is due to a poorly contractile bladder and is the least common cause of incontinence.
Involuntary bladder contraction (detrusor overactivity) accounts for two-thirds of geriatric
incontinence and is treated primarily by biofeedback and behavioral modification. Drug
therapy involves the use of such drugs as oxybutin, dicyclomine, or tolterodine.

The answer is B. (Chap. 9) Falls are a common problem in the elderly, occurring in
about 30% of community-dwelling individuals annually. The cause of a fall is usually
mutifactorial and may be due to (1) reduced visual acuity; (2) reduced hearing; (3) pro-
prioceptive dysfunction; (4) dementia; (5) foot and other musculoskeletal disorders; (6)
postural hypotension, or (7) use of medicines such as sedatives, antidepressants, and anti-
convulsants. The most common complication of falls in the elderly is fracture, hip fractures
being particularly ominous; dehydration, electrolyte imbalance, pressure sores, hypother-
mia, and rhabdomyolysis may also occur. One insidious late complication is subdural
hematoma, which may present with a new neurologic sign, such as confusion, even in the
absence of headache and focal findings. A CT or magnetic resonance image of the brain
is the best way to make the diagnosis of subdural hematoma, which may require surgery
for optimal management.

The answer is D. (Chap. 9) One of the main problems of immobility in the elderly is
the development of pressure ulcers. Obviously, the optimal approach is prevention through
the avoidance of bedrest, or at least maximal efforts at frequent change of position and
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close inspection at areas of pressure points. The therapy of an ulcer is based on its stage:
(1) nonblanchable erythema of intact skin, (2) ulcer of epidermis and/or dermis, (3) in-
volvement of subcutaneous tissues, or (4) extending to deeper tissues such as muscle or
bone. Stage 3 or 4 lesions often require surgical debridement. For stage 1 sores, adequate
nutrition and good hygiene may be sufficient. In grade 2 through 4 lesions, the wound
must be kept clean and moist, generally with the use of wet saline dressings, which should
be changed when still wet. Bacterial colinization of ulcers is ubiquitous, but topical anti-
biotics should be considered only for ulcers that have not healed after 2 weeks of con-
servative therapy. Associated cellulitis or osteomyelitis, if it occurs, would require systemic
antibiotics.

The answer is A. (Chap. §) About 3% of males fail to reach puberty (enlargement of
testes with testosterone production, deepening of the voice, growth of facial and pubic
hair) by age 15. The vast majority of these individuals with delayed puberty (due to
functional hypothalamic-pituitary-gonadal delay) will progress through puberty normally,
so reassurance should be the primary treatment. Occasionally, mainly for psychosocial
reasons, a trial of androgen, perhaps low-dose oral oxandrolone, is reasonable. Hormonally
active tumors may be associated with premature, rather than delayed, puberty. There are
rare causes of pubertal delay based on congenital defects in the hypothalamic-pituitary
axis, such as Kallmann syndrome, or due to gonadal problems, such as orchitis or bilateral
undescended testes.

The answer is E. (Chap. 10. Hughes et al, JAMA 281: 72, 1999.) Primary prevention
involves counseling patients to reduce behaviors or situations that predispose to illness.
Smoking cessation (which definitely can be aided by discussions with the physician) is
the most important issue, given the health havoc wreaked by tobacco products. Smoking
cessation groups, nicotine replacement, and bupropion therapy have each been shown to
improve the success rate. Americans need to decrease their caloric intake (30 to 40% are
overweight), especially when the calories come in the form of saturated fat. In order to
take in adequate vitamins and minerals without having to resort to dietary supplements, a
balanced diet including at least six servings of fruit and/or vegetables each day is rec-
ommended.

The answer is E. (Chap. 10) In order for a screening test to receive sanctioning as a
valid procedure, certain basic criteria need to be met: (1) the disease must be a significant
enough public health issue to warrant a screening program; (2) the test itself must be
feasible, not too costly, and not be associated with an unacceptably high rate of false-
positive or negative results; and (3) the disease must be sufficiently treatable at an early
stage so that intervention (during a latency period of goodly length) will improve the
outcome. Actually, very few tests in practice have measured up to these stringent criteria,
chiefly due to lack of prospective data. Nonetheless, the U.S. Preventive Service Task
Force has endeavored to recommend a reasonable battery of screening studies or proce-
dures: annual blood pressure/height and weight/Pap smear; fecal occult blood testing and/
or sigmoidoscopy for those >49 years; mammography for women between 50 and 70;
total blood cholesterol (men aged 35 to 64; women aged 45 to 64); and a check for vision
and hearing impairment for those =65 years.

The answer is D. (Chap. 11. Wilt et al, JAMA 280: 604, 1998.) Since plant products
are in widespread use in the well-accepted therapeutic armamentarium of western medicine
(e.g., digoxin, taxol, penicillin), it should not be surprising that several “herbal remedies”
have been demonstrated via prospective clinical trials to be beneficial. For example, Saint-
John’s-wort is more effective than placebo for mild to moderate depression; the mechanism
is not known, although the metabolism of several neurotransmitters is inhibited by this
substance. Kava products have anti-anxiolytic activity. Extracts of the fruit of the saw
palmetto, Serona repens, have been shown to decrease nocturia and improve peak urinary
flow compared with placebo in men with benign prostatic hypertrophy. Saw palmetto
extracts impact the metabolism of androgens, including the inhibition of dihydrotestoster-
one binding to androgen receptors.



II. GENETICS AND DISEASE

QUESTIONS

DIRECTIONS: Each question below contains five suggested responses. Choose the
one best response to each question.

II-1. In spermatogenesis, at which stage do the sex chro- II-4. 'The following pedigree is an example of what pattern
mosomes segregate? of inheritance?

(A) Meiosis II, primary spermatocyte .__O

(B) Meiosis I, primary spermatocyte
(C) Meiosis I, secondary spermatocyte Iﬁ

(D) Meiosis I, secondary spermatocyte

(E) Meiosis II, spermatid Iﬁ é |:|

II-2. In contrast to spermatogenesis, oogenesis is largely é) IJ_—I
completed prior to birth. The ova develop from oogonia,

which are cells derived from the ovarian cortical tissue.

By the third month of gestation, the primary oocyte begins |£| |£| |£| é} (5 ‘

to develop. At which stage of cell division are the oocytes
suspended prior to ovulation?

s

Solid figure = Affected individual
(A) First metaphase Open figure = Unaffected individuals

(B) Second metaphase . .. .
(C) First prophase (A) X-linked recessive inheritance

(D) Second prophase (B) X-linked dominant inheritance

(C) Autosomal recessive inheritance

(D) Autosomal dominant inheritance

(E) The inheritance pattern cannot be determined by the

II-3. A neonate is found to have an enzymatic deficiency limited information provided in the above pedigree
in the conversion of pyruvate to pyruvate phosphate. The

wild-type sequence includes the following:

(E) Second telophase

II-5. The pedigree described below is an example of what
Lys -Arg -His -His -Tyr -Leu pattern of inheritance?
AAG-AAG-CAC-CAC-UAC-CUC

The sequence of the mutated enzyme is .——O

Lys -Glu -Ala -Pro -Leu -Pro

AAG-GAA-GCA-CCA-CUA-CCU ﬁ (5 ﬁ ﬁ

What kind of mutation is illustrated by the above

amino acid sequence?
(A) Point mutation |J__| ‘ |£| ‘ é} ‘ |£|
(B) Frame shift mutation resulting in a nucleotide dele-
tion
(C) Chain termination mutation
(D) Frame shift mutation resulting in the addition of a

nucleotide Solid figure = Affected individuals
(E) Splice mutation Open figure = Unaffected individuals

Copyright 2001 The McGraw-Hill Companies. Click Here for Terms of Use.
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II-5. (Continued)

(A) X-linked recessive inheritance

(B) X-linked dominant inheritance

(C) Autosomal recessive inheritance

(D) Autosomal dominant inheritance

(E) The inheritance pattern cannot be determined by
the above pedigree

II-6. Bob arrives in your office for genetic counseling.

Bob’s brother Tom died at a young age from Tay-Sachs
disease. Both he and his sister Sarah are unaffected. Bob’s
son Adam and Sarah’s daughter Jennifer have recently
married and are expecting their first child. What is the
chance that the child would have Tay-Sachs disease?

(A) 1/4
B) 19
© 112
(D) 1/36
(BE) 1/44
II-7. How many « genes are deleted in hemoglobin H

disease?
A) 0
B) 1
© 2
D) 3
(E) 4

II-8. You are called to see a 23-year-old woman who is

suffering from a moderately severe postpartum hemor-
rhage. She has no other significant medical conditions. On
physical examination there is no evidence of any other
significant bleeding diatheses. There are no petechial le-
sions or ecchymoses noted, and there is no bleeding
within the oral pharynx. Her past medical history includes
a wisdom tooth extraction that was complicated by a se-
vere hemorrhage. In addition, she has had a prior hemar-
throsis of her right knee after moderate trauma. Both of
her parents are alive and well and neither has a significant
bleeding history. Her father had a recent uncomplicated
inguinal hernia repair, and her mother had a recent un-
complicated breast biopsy for a benign lesion. Her menses
are of normal frequency and duration, but she does com-
plain of heavy menstrual bleeding. All laboratory data are
pending. Her brother is 18 years old and has had multiple
spontaneous hemarthroses without evidence of trauma.
He has also had an episode of a spontaneous psoas he-
matoma. What is the most likely explanation for this pa-
tient’s bleeding disorder?

(A) von Willebrand’s disease

(B) Factor XI deficiency

(C) Glanzmann’s thrombasthenia
(D) Hemophilia A

(E) Dysfibrinogenemia

II. GENETICS AND DISEASE — QUESTIONS

II-9. A 16-year-old adolescent is seen in your clinic. On

physical examination you note that he has small testes for
his stated age and has poorly developed secondary sexual
characteristics. In addition, on physical examination there
is notable gynecomastia. He is rather tall, with abnormally
long upper and lower limbs. A buccal smear is obtained
and examined microscopically. How many chromatin-
positive inclusion bodies are seen?

@A) 0
B) 1
© 2
D) 3
E) 4

II-10. A 3-month-old child arrives in your clinic who has

profound hypotonia. On physical examination, in addition
to the hypotonia, he is noted to have a brachycephalic
head with a flat occiput and a low bridge nasal structure.
The hands are short and broad, and a single crease is noted
on the fifth finger. The feet show a characteristic wide gap
between the first and second toes and the furrow is ex-
tending along the proximal plantar surface. A full karyo-
type is performed and shows an abnormality. However,
the total number of chromosomes is normal at 46. What
is the most likely explanation for this child’s clinical syn-
drome?

(A) Fragile X syndrome
(B) Down’s syndrome

(C) Prader-Willi syndrome
(D) Cri-du-chat syndrome
(E) Isochromosome X

II-11. Which of the following is an example of a balanced

karyotype?

(A) 46, X, i(Xq)

B) 46,X, X, —14, +t(14;21) (pl1;ql1)

(C) 46X,Y, —5, +der5 (5;11) (gq21;921) mat
(D) 46,X,Y, +1(9;22) (q34;q11.2)

(E) 46,X, =X, +t(X;21) (p21;p12)

II-12. Sickle cell disease is a result of a homozygous he-

moglobin S (hemoglobin SS). States of decreased oxygen
tension cause red blood cell sickling, which leads to oc-
clusion of small vessels and results in “sickle crisis.” Pa-
tients typically present at birth but usually live into early
adulthood. Despite the severe manifestations of this dis-
ease, the heterozygous frequency in West Africa is ap-
proximately 20%. Which of the following explanations
best describes the reason for the maintenance of the he-
moglobin S polymorphic phenotype in West Africa?

(A) Recurrent mutations of g to 5
(B) A selection advantage of both homozygous and
heterozygous states
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II-12. (Continued)

(C) A selection advantage of the heterozygous state
over both homozygous states

(D) A selection advantage of 84/BS over B5/35

(E) A selection advantage of 84/BS over B4/B4

II-13. A patient has blood type AB. She has a sister with

blood type O, the father has blood type A, and the mother,
blood type O. The maternal grandparents were first-degree
cousins. What is the most likely explanation for this pa-
tient’s blood type?

(A) There is a question of paternity

(B) An error was made in the typing of the patient’s
blood type

(C) The patient’s mother’s serum contains anti-A,
anti-B, and anti-H antibodies

(D) An error in the typing occurred in the mother’s
blood type

(E) A new mutation in the patient occurred, giving rise
to the AB blood phenotype

II-14. A male child presents to your clinic with a history

of multiple pulmonary infections. The child’s birth was
complicated by meconium ileus. The child has had a re-
current cough with thick, difficult-to-mobilize, viscous
sputum. There have been multiple episodes of recurrent
pulmonary infections and abnormal chest x-rays. The
child is also thin for his stated age and seems to be failing
to thrive. Which of the following statements is correct
concerning the mode of inheritance of this patient’s dis-
ease?

(A) Most patients will have an affected parent

(B) Males are more commonly affected than females

(C) The recurrent risk is 1 in 4 for each subsequent
sibling

(D) The trait is never transmitted directly from father
to son

(E) The disorder is a result of a new spontaneous
mutation

II-15. A 45-year-old man comes to your office with a his-

tory of stage I colon cancer. The patient’s father was di-
agnosed at age 49 with colon cancer, and his brother (the
patient’s uncle) also had colon cancer diagnosed at age
47. The patient’s grandmother had endometrial cancer di-
agnosed at age 51. This patient most likely has a defect
in which of the following genes?

(A) p53

(B) APC

(C) MSH-2 gene affecting DNA mismatched repair

(D) Retinoblastoma gene (Rb)

(E) A reciprocal translocation involving chromosomes
8 and 14, t(8;14)
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II-16. The Prader-Willi syndrome (PWS) is a rare syn-

drome of progressive obesity, hypotonia, and mental re-
tardation. On physical examination, children with PWS
also have small hands and feet and male children also have
cryptorchidism. Which of the following statements con-
cerning the mode of inheritance of PWS is true?

(A) PWS is inherited as an X-linked recessive disorder

(B) PWS is inherited as an X-linked dominant disorder

(C) PWS is aresult of a gene duplication

(D) PWS is caused by maternal uniparental disomy

(E) PWS is inherited as an autosomal dominant
disorder

II-17. A specific gene B has two distinct mutant alleles,

B, and B,. Both mutant alleles cause a specific genetic
disorder when homozygous. If BB, patients occur at a
frequency of 1/40,000 and B,B, patients occur with a fre-
quency of 1/90,000, what is the frequency of the hetero-
zygous state?

(A) 1/600
(B) 1/300
(©) 1/200

(D) 1/60,000
(B) 1/30,000

II-18. A 35-year-old woman comes to your clinic for a

consultation. She is 17 weeks pregnant with her second
child. She is G2 P1. Her prior pregnancy was complicated
by neonatal alloimmune thrombocytopenia (NATP).
Analysis of the patient’s serum reveals circulating anti-
PIA! antibodies. Which of the following statements con-
cerning NATP is true?

(A) If the gene frequency of PIA? is 0.02, then the like-
lihood of her second child having NATP is low

(B) Given the gene frequency of PIA2 of 0.02, then the
likelihood of her second child having NATP
approaches 100%

(C) The incidence of NATP is approximately 1/20,000
neonates

(D) NATP is unrelated to the circulating anti-PIA! anti-
bodies because IgG antibodies do not cross the
placental barrier

(E) NATP is unrelated to the entity referred to as post-
transfusion purpura

II-19. A 42-year-old man (indicated by the star in the fam-

ily history below) has renal failure as a result of Alport’s
syndrome, which consists of nephritis associated with sen-
sorineural deafness and is inherited as an autosomal dom-
inant defect. He is being evaluated for a renal transplant
from a living related donor. The best candidate for eval-
uation as a potential kidney donor for this man would be
his
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I1-19. (Continued) I1-21. (Continued)

Q__D _. (D) Neurofibromatosis

o (E) Huntington’s chorea
00 Do e
B 0O

|£| I1-22. Diseases inherited in a multifactorial genetic fashion

(i.e., not autosomal dominant, autosomal recessive, or X-
linked) and seen more frequently in persons bearing cer-
tain histocompatibility antigens include

(A) gluten-sensitive enteropathy

. Renal failure / Deceased (B) neurofibromatosis
(C) adult polycystic kidney disease
(A) mother (D) Wilson’s disease
(B) father (E) cystic fibrosis
(C) unaffected brother

II-23. Which of the following statements concerning pa-

(D) sister . . .
tients who have Klinefelter syndrome is correct?

(A) They are 20 times as likely as normal men to de-

velop breast cancer.

They have normal serum testosterone and testes of

average size.

(C) They have an increased incidence of hypospadias.

(D) The diagnosis can usually be made after birth.

(E) Social maladjustment and mental deficiency is a
rare finding in patients with Klinefelter syndrome.

I1-20. Peripheral blood cells are obtained from the mem-
bers of a family; the DNA is extracted, treated with re-
striction endonuclease E run on an agarose gel, transferred (B)
to nitrocellulose paper, probed with a 4-kilobase (kb) ra-
diolabeled segment of DNA, and exposed to x-ray film.
In the following pattern, solid blocks indicate segments
of DNA hybridizing to the probe and numbers indicate
DNA length in kilobases. What most likely accounts for
the fact that only one band appears in the son and only  JI-24. Which of the following statements concerning the
one (different) band appears in the daughter? ataxia-telangiectasia syndrome is correct?

(A) It is inherited as an autosomal dominant disorder.

(B) The cause is adenosine deaminase deficiency.

(C) Malignancy is a common cause of death.

(D) Both the immunodeficiency and the chromosomal
kb instability are seen primarily in homozygotes.
10| = = =— (E) Humoral and not cellular immunity seems to be
primarily affected.

II-25. Which of the following statements concerning Mar-
fan syndrome is true?

(A) A gene deletion in each child

(B) Chromosome segregation in the offspring (A) Marfan syndrome is an example of genetic hetero-

(C) Linkage disequilibrium in the offspring geneity.

(D) Parents who are heterozygotes for restriction frag- (B) All patients should have a slit-lamp examination.
ment length polymorphism (C) The skin examination is usually unremarkable.

(E) Loss of the restriction site for endonuclease E in (D) Most patients have a mutation in the gene coding
both the children for elastase.

(E) This disorder is generally inherited as an autoso-

. . . . mal recessive disorder.
II-21. Match the following statement with the disease it

most aptly describes: A disease in which an affected per-  11.26, Which of the following is true in Alport syndrome?
son will bear, on average, both normal and affected off-
spring in equal proportion, with children of either sex
equally likely to be affected, characterized by a delayed ®)
age of onset, and in which patients are >90% likely to
have inherited an abnormal gene from a parent.

(A) The presence of hematuria is typically benign.

The disorder is generally inherited as an autosomal
recessive disorder.

(C) Most patients have mutations in a gene coding for

collagen.
(A) Manic-depressive psychosis (D) Blue sclerae are a common finding.
(B) Myasthenia gravis (E) The syndrome is characterized by the presence of

(C) Hemophilia A profound sensorineural deafness.
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II-1.

I1-2.

I1-3.

11-4.

The answer is B. (Chaps. 65, 66) Spermatogenesis occurs in the seminiferous tubules
of the testes of the male from the time of sexual maturity onward throughout adulthood.
Spermatogonia are found at the periphery of the tubules. These spermatogonia are of
several cell types, ranging from a self-renewing stem cell to a more specialized cell that
is committed to sperm formation. The last stage of the developmental sequence is the
primary spermatocyte. This cell undergoes meiosis I: the primary spermatocyte divides to
form two secondary spermatocytes, each with 23 chromosomes. These cells rapidly un-
dergo meiosis II, forming two spermatids. The spermatids mature without further division
into spermatozoa and are released into the lumen of the tubule. The total time involved
for all stages of spermatogenesis from the beginning of meiosis I to the formation of a
mature sperm is approximately 64 days, and as many as 200 million sperm are produced
per ejaculate.

The answer is C. (Chaps. 65, 66) Oogenesis is largely completed prior to birth. The
ova develop from oogonia, which are cells derived from the cortical tissue of the ovary.
By approximately the third month of prenatal development the oogonia have begun to
develop into primary oocytes. The primary oocytes have already entered their first meiotic
prophase. This process is not synchronized, however, and both early and late stages coexist
within the fetal ovary. Primary oocytes remain in suspended prophase until sexual maturity
is reached. As each individual follicle begins to mature, the meiotic division of the primary
oocyte resumes. Meiosis I is completed about the time of ovulation. This may be >40
years from the beginning of the initial cell division. When the primary oocyte completes
meiosis I, each daughter cell receives 23 chromosomes; one receives most of the cytoplasm
and becomes the secondary oocyte, the other becomes a polar body. The second meiotic
division commences almost immediately and proceeds as the ovum passes into and down
the uterine tube. The second meiotic division usually takes place before the ovum reaches
the uterus within the fallopian tube. The second meiotic division produces a mature ovum
with virtually all the cytoplasm from the original primary oocyte, and a second polar body
is formed.

The answer is D. (Chap. 65) Single base mutations change the DNA sequence, alter
the code of the triplet base, and cause the replacement of one amino acid by another in
the gene product. Since the code is degenerate, not all base substitutions will actually lead
to an amino acid sequence alteration. Deletion or insertion of a base alters the whole
reading frame. In the example listed, the addition of a single nucleotide alters the reading
frame from that point onward. Chain termination mutations result in the presence of a stop
codon, therefore causing a premature cessation of protein translation. Splice mutations are
common and tend to affect the normal mechanism by which introns are excised and exons
spliced together. Such changes typically lead to complete failure of synthesis of the gene
product. Other mutations may affect the regulatory sequences and hence the transcription
of the entire gene product.

The answer is A. (Chap. 65) The information provided in the pedigree is adequate to
determine the mode of a single-gene inheritance pattern. The example provided is typical
of patients with hemophilia A or with Duchenne muscular dystrophy. Other examples

13
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II-S.

I1-6.

II-7.

1I-8.
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exist. X-linked recessive inheritance is marked by having the incidence of the trait much
higher in males than in females. The genetic trait is passed from an affected male through
all of his daughters to, on average, half of their sons. The trait is never transmitted directly
from father to son. The trait may be transmitted through a series of carrier females; if so,
the affected males are related to each other through the female, as is presented in this case.

The answer is B. (Chap. 65) The information provided in the pedigree is adequate to
determine the mode of a single-gene inheritance pattern. The example given is character-
istic of an X-linked dominant single-gene inheritance, as is common in the X-linked blood
group system, Xg. The Xg system is governed by a pair of alleles, Xg* and Xg. These
alleles produce only two phenotypes, Xg (A+) and Xg (A—), respectively. Another ex-
ample of X-linked dominant inheritance pattern is vitamin D—resistant rickets. The X-
linked dominant inheritance pattern is characterized by having affected females exist in
the heterozygote state. Affected females are twice as common as affected males, and the
affected males are hemizygotes. In vitamin D—resistant rickets, both sexes are affected.
However, the serum phosphate level is less depressed; hence, the rickets is less severe in
the heterozygous female than in the hemizygous male.

The answer is D. (Chaps. 65, 68) In Ashkenazi Jews in North America, the gene for
Tay-Sachs disease is very common. Tay-Sachs disease is a neurologic degenerative dis-
order that typically develops at approximately 6 months of age. Affected children become
progressively blind and regress mentally as well as physically. The disease is usually fatal
in early childhood. The cause of the disease results in the mutation of a specific lysosomal
enzyme, hexosaminidase A (hex A). In classic Mendelian genetics the unaffected siblings,
Bob and Sarah, each have a 2/3 chance of being a carrier for the Tay-Sachs disease and
hence a 50% chance of passing on the carrier state. Therefore, both Adam and Jennifer
have a 1/3 chance of being a carrier. If both Adam and Jennifer are carriers, there is a
1/4 chance that a child would be affected with the Tay-Sachs disease. Therefore, the
cumulative probability is 1/3 X 1/3 X 1/4, which equals 1/36.

The answer is D. (Chap. 65) « Thalassemia is a result of deletions of the « genes.
Other mechanisms are sometimes involved. For example, the variant hemoglobin Constant
Spring results in a chain termination mutation that allows for the synthesis of an elongated
a-globin gene, which leads to « thalassemia. Chromosome 16 carries two identical tandem
a genes; therefore there are four o genes per individual deployed genotype. Each gene
results in the synthesis of 25% of the total a-globin synthesis. The deletion of one o gene
results in 75% of total a-globin gene production, and patients are typically silent carriers
with no obvious hematologic abnormalities. a-Thalassemia trait is caused by the loss of
two a-globin genes, resulting in the synthesis of 50% of the total a-globin synthesis. The
loss of two « genes can occur by deletions either in cis (both ;- and a,-globin genes are
deleted on the same chromosome) [aa/——] or in trans (both «; genes are deleted on
different chromosomes) [—a/—a]. The a-thalassemia genotype in blacks is typically of
the trans type, while that of the Southeast Asians is of the cis type. Regardless, patients
typically have mild microcytosis and a mild anemia. The deletion of three a-globin genes
results in hemoglobin H disease. Hemoglobin H is the tetrameric 8,. Hemoglobin H pre-
cipitates within the erythrocytes, causing a moderately severe hemolytic anemia. The total
a-globin gene synthesis is only 25% of normal. The homozygous deletion of all four a-
globin genes results in hydrops fetalis with hemoglobin Bart’s and is almost always re-
stricted to Southeast Asians. In these patients there is no detectable a-globin gene syn-
thesis.

The answer is D. (Chap.65) Hemophilia A is an X-linked recessive inherited disorder.
Women who carry the trait are obligate heterozygotes. Females undergo lyonization in
which only one X chromosome is active. The second X chromosome is condensed and
inactive and appears in interphase cells as the sex chromatin. The X inactivation occurs
early in embryonic life. The inactive X chromosome can be either the paternal or maternal
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X chromosome. The X inactivation is a random process and clinically can lead to a variable
expression of X-linked disorders such as hemophilia A. The variability can lead to a
phenotype that is either entirely normal or to full expression of the defect. When the
deleterious gene is represented in a majority of the cells, it is regarded as an extreme
example of “unfavorable lyonization.” Examples of this include hemophilia A, color blind-
ness, hemophilia B (Christmas disease), and Duchenne muscular dystrophy. Therefore,
women are considered to be mosaics with respect to the X chromosome. The clinical
phenotype of hemophilia A is expressed when the level of factor VIII is <30% normal.
Severe hemophilia A is present when <<1% of normal activity of factor VIII is present.
Moderate hemophilia A occurs in about 10% of patients, and factor VIII levels range
between 2 and 5% of normal. Mild hemophilia A occurs when patients have approximately
20 to 30% of factor VIII activity. In these patients, bleeding generally occurs only after
significant trauma or surgery, as is the case of this patient.

The answer is B. (Chap. 66) In somatic cells only one X chromosome is active; all
other X chromosomes are inactivated. Chromosome inactivation typically begins by meth-
ylation of the DNA leading to downregulation of gene transcription. The inactivation of
the X chromosome causes chromosome condensation and produces a Barr body. The
clinical characteristics of the patient described are consistent with classic Klinefelter’s
syndrome, and the karyotype is 47,XXY. Therefore one X chromosome will be inactivated
and will be seen on a buccal smear as a Barr body. The normal male has a karyotype
46,XY and there is no Barr body seen; a normal female is 46,XX and again has one Barr
body.

The answer is B. (Chaps. 65, 66, 68) The clinical characteristics of this child are
consistent with Down’s syndrome; however, the child has a normal number of chromo-
somes. Infrequently a child with a Robertsonian translocation can develop a Down’s syn-
drome phenotype. For example, a Robertsonian translocation between the long arms of
chromosomes 14 and 21 results in a t(14q;21q). In this example, the child has 46 chro-
mosomes; however, the karyotype is effectively trisomic for chromosome 21. The phe-
notypic consequences of this are indistinguishable from those of the standard 47,XX or
47,XY, +21, which is the standard trisomic 21 genotype. A Robertsonian translocation
involves two acrocentric chromosomes, which fuse at the centromere region and lose their
short arms. A carrier of a balanced Robertsonian translocation has 45 chromosomes, in-
cluding the translocation chromosome. The fragile X chromosome is an X-linked mental
retardation disorder that typically affects male children, with an incidence as high as 1 in
1000 male births. The clinical characteristics of the fragile X syndrome include large testes,
especially after puberty, protuberant ears, and a prominent chin. The children are typically
mildly retarded, and speech development is disproportionately delayed. The Prader-Willi
syndrome is characterized by diminished fetal activity, obesity, hypotonia, mental retar-
dation, short stature, and hypogonadotropic hypogonadism. This is caused by a microde-
letion involving the paternal chromosome 15 and is an example of imprinting. Cri-du-chat
syndrome arises from a deletion of part of the short arm of chromosome 5 (5p—). These
children have a characteristic cry, which sounds like the mewing of a cat. The facial
appearance is also distinctive with hypertelorism, low-set ears, and micrognathia. The most
common type of isochromosome X involves the long arm of the X chromosome and is
designated i(Xq). Patients with a normal X chromosome and an iso i1(Xq) are monosomic
for genes on the short arm of the X chromosome but trisomic for genes on the long arm.
About 20% of women with Turner syndrome have this characteristic karyotype.

The answer is E. (Chap. 66) The karyotype listed in E is a result of a balanced trans-
location and has equal gene copies of all 46 chromosomes. Balanced translocations typi-
cally do not lead to an abnormal phenotype; however, translocations can lead to the for-
mation of unbalanced gametes and therefore carry a high risk of abnormal offspring.

The answer is C. (Chap. 65) Sickle cell disease arises from a single substitution in
the second position of the triplet coding for glutamic acid and alters this to the code for



16

II-13.

I1-14.

II-15.

II-16.

I1-17.

II. GENETICS AND DISEASE — ANSWERS

valine. The carrier state in West Africa is approximately 20%, and it is generally agreed
that the sickle cell mutation is a balanced polymorphism in areas with endemic malaria
caused by Plasmoduim falciparum. Deoxygenated erythrocytes with the sickle cell trait
containing P. falciparum are more likely to undergo sickling than unparasitized cells.
Hence this process probably accelerates removal of these cells from the circulation and
therefore protects the individual from a malarial infestation. Therefore, patients who carry
the sickle cell trait (B*/B°) are at a distinct survival advantage over both homozygous
states, including patients with the 8/8* phenotype.

The answer is C. (Chaps. 65, 114) The H antigen is a substrate from which the A and
B antigens are made. The A and B genes act on the H antigen, converting it to either the
A or B antigen. The O gene is thought to be silent. Therefore, type O cells carry an
unaltered H antigen. Anti-H antibodies are found in the serum of patients whose red blood
cells lack the H antigen. These patients have an O, phenotype. This was first identified in
Indians living in Bombay and has been referred to as the Bombay phenotype. In this clinical
situation there was a consanguineous marriage between the patient’s grandparents. The
mother has the O, phenotype and therefore was unable to express the B phenotype despite
the fact that she likely carries the B gene, which was then passed on to the patient.

The answer is C. (Chaps. 65, 68) The patient’s clinical syndrome is consistent with
cystic fibrosis inherited as an autosomal recessive disorder. Characteristically the trait
appears only in siblings and not in their parents, offspring, or other relatives. On average,
one-fourth of the siblings are affected. In other words, the recurrence rate for each sub-
sequent child is 1 in 4. The parents of the affected child may be consanguineous. Males
and females are equally affected.

The answer is C. (Chap. 65) The patient has Lynch syndrome, which is characterized
by familial colon cancer typically affecting patients before the age of 50. In addition, a
family history of endometrial or ovarian cancer has also been recognized. HNPCC mu-
tations are caused by several different mismatched repair genes, including MSH-2 and
MLH-1. These enzymes are involved in the detection of nucleotide mismatches and in the
recognition of slipped-strand trinucleotide repeats. Mutations of the p53 gene cause the
Li-Fraumeni syndrome, which simply causes cancers involving the soft tissue or bone and,
less frequently, leukemia, adrenal cortical carcinoma, or neuroblastoma. Patients are typ-
ically affected before age 30. The APC mutation causes familial polyposis syndrome and
invariably leads to colon cancer before the age of 30 in affected individuals. Defects of
the retinoblastoma gene cause retinoblastoma and, less frequently, osteosarcoma. The re-
ciprocal translocation involving chromosomes 8 and 14 typically involves the c-myc that
causes Burkitt’s lymphoma.

The answer is D. (Chaps. 65, 66) Microdeletions involving chromosome 15 can lead
to the Prader-Willi syndrome or to Angelman’s syndrome. Therefore, this pattern of in-
heritance is consistent with imprinting. In PWS, for example, nondeletion patients invar-
iably have two maternal copies of chromosome 15 but no paternal copy. This is referred
to as maternal uniparental disomy. For some nondeletion Angelman syndrome patients,
however, the reverse is true. Patients have two paternal copies but no maternal copy of
chromosome 15, referred to as paternal uniparental disomy. This indicates that at least
some genes on chromosome 15 are differentially expressed, depending on which parent
contributed the chromosome.

The answer is E. (Chap. 65) Population genetics reviews the association of individual
gene alleles. The frequency of genotypes can be described by the algebraic formula p?> +
2pg + ¢* = 1, with p? corresponding to the frequency of AA, ¢* corresponding to the
frequency of aa, and 2pg corresponding to the frequency of the heterozygous state Aa. In
this clinical syndrome the gene frequency of the B, allele is the square root of 1/40,000,
which equals 1/200, and the gene frequency of B,B, is the square root of 1/90,000, which
equals 1/300. Therefore, the heterozygous state is 2 X 1/200 X 1/300, which equals
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1/30,000. Notice that the heterozygous state is more common than either of the homozy-
gous states.

The answer is B. (Chap. 65) Neonatal alloimmune thrombocytopenia (NATP) is a
potentially life-threatening disorder limited to fetuses and neonates. It is immunologically
mediated as a result of genetic predisposition of the mother. Maternal IgG alloantibodies
cross the placenta, resulting in immune destruction of platelets bearing paternal alloanti-
gens. First-born offspring constitute about 50% of the cases, and subsequent affected
siblings usually develop worsening degrees of thrombocytopenia. The GPIIb/IIIa receptor
complex is the site of the polymorphism. The majority of cases of NATP are caused by
anti-PI*! antibodies; <5% are due to less common polymorphisms. Mothers who are
PI*'™ (i.e., PIA%/PI*2) account for the vast majority of cases of NATP. The gene frequency
of PI*% is 0.02, therefore approximately 1 in 2,500 neonates is born with NATP as a direct
manifestation of the PI*! polymorphism. This entity is pathophysiologically related to
posttransfusion purpura as both diseases involve the development of platelet-specific an-
tibodies directed against the naturally occurring platelet receptor GPIIb/II1a.

The answer is B. (Chaps. 65, 274, 276) Many autosomal dominant disorders vary in
the time of onset and the severity of expression. Therefore, persons such as the two ap-
parently unaffected siblings who are at risk for the development of hereditary nephritis,
even in the absence of overt evidence of renal impairment, are poor renal donor candidates.
In addition, the mother is clearly a carrier and a poor candidate. The father is the best
close relative to evaluate as a potential donor.

The answer is D. (Chap. 65) One of the most important techniques for identifying the
genomic sites responsible for inherited diseases and for prenatal diagnosis is the identifi-
cation of restriction fragment length polymorphisms (RFLPs). Such RFLP sites are the
consequences of variable sequences that may or may not allow a specific restriction en-
donuclease (an enzyme recognizing a specific, usually four- to seven-base DNA sequence)
to cut at that site. In the Southern blots of the depicted family, the parents are heterozygous
for a restriction site that is 2 kb away from one nonpolymorphic site and 8 kb away from
another nonpolymorphic site in the other direction (which is the section the probe recog-
nizes). In one of each of the parents’ chromosomes the polymorphic site is present; in the
other chromosome it is not. Thus, upon digestion of the parents’ DNA, both a 10-kb
fragment, representing the chromosome that lacks the polymorphic site, and an 8-kb frag-
ment, representing the chromosome that has this site, exist. The son has inherited the
chromosome with the site present from both his father and his mother, while the daughter
has inherited the chromosome without the sequence that does not allow the extra cut from
both parents. If the polymorphic sequence that allows cutting were associated with an
autosomal recessive disease (by virtue of its being proximate on the genome), then such
a marker could be used to predict the presence of the disease in the son or a fetus with a
similar pattern on Southern blotting of DNA.

The answer is E. (Chaps. 65, 363) Autosomal dominant diseases are manifest in the
heterozygous state, when only one abnormal gene is present, with the corresponding allele
being normal. Consequently, there is a 50% chance that the offspring of an affected het-
erozygote will inherit the mutant allele. Furthermore, affected individuals will bear an
equal number of normal and affected offspring. There is no sex predilection for such a
disease. In many autosomal dominant disorders, the affected person may not have an
affected parent. This occurs because the mutations leading to such disorders are often
spontaneous. The parent in whose germ cell the mutation arose will be clinically normal,
as will the parent’s other children. However, since the mutation is now present in the
reproductive cells of an affected individual, such a patient will transmit the disease to half
of his or her children. Some autosomal dominant diseases, such as tuberous sclerosis and
achondroplasia, arise in spontaneous mutations in about 80% of cases; Marfan syndrome
and neurofibromatosis do so in about 30 to 40% of cases. By contrast, Huntington’s chorea,
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adult polycystic kidney disease, and familial hypercholesterolemia have a much lower
incidence of occurrence resulting from spontaneous mutations. Other characteristics of
many autosomal dominant disorders that are not seen in recessive syndromes are delayed
age of onset and variability of clinical expression. For example, the neurologic abnormal-
ities associated with Huntington’s chorea frequently do not present until the fourth or fifth
decade. Second, the multiple endocrine neoplasia syndromes manifest themselves with
abnormalities in various organs within the same kindred. Hemophilia A is an X-linked
recessive disorder, and hemochromatosis is autosomal recessive. Myasthenia gravis is
inherited in a polygenic fashion but is more common in patients who harbor an HLA-B8
histocompatibility antigen locus.

The answer is A. (Chap. 65) Many common diseases are known to “run in families”
yet are not inherited in a simple Mendelian fashion. It is likely that the expression of these
disorders depends on a family of genes that can impart a certain degree of risk and then
be modified by subsequent environmental factors. The risk of the development of disease
in a relative of an affected person varies with the degree of relationship; first-degree rel-
atives (parents, siblings, and offspring) have the highest risk, which in itself varies with
the specific disease. Many of these multifactorial genetic diseases are inherited in a greater
frequency in persons with certain HLA (major histocompatibility system) types. For ex-
ample, there is a tenfold increased risk of celiac sprue (gluten-sensitive enteropathy) in
persons who harbor HLA-BS8. This genotype also imparts increased risk for chronic active
hepatitis, myasthenia gravis, and Addison’s disease. The incidence of diabetes mellitus is
much higher in those expressing HLA-D3 and HLA-D4. Spondyloarthropathies, psoriatic
arthritis (HLA-B27), hyperthyroidism (HLA-DR3), and multiple sclerosis (HLA-DR?2) are
other examples of diseases with histocompatibility predispositions. By contrast, Wilson’s
disease and cystic fibrosis are inherited in an autosomal recessive fashion, and adult poly-
cystic kidney disease and neurofibromatosis are among the disorders inherited in an au-
tosomal dominant manner.

The answer is A. (Chaps. 66, 338) Phenotype men who have two or more X chro-
mosomes have Klinefelter syndrome. Although the diagnosis of Klinefelter syndrome may
be suspected prepubertally owing to the increased length of the lower body segment, most
affected persons first present postpubertally with signs of decreased testosterone production
and small testes. The risk of breast cancer is 20 times that of normal men (and one-fifth
that of women), presumably as a consequence of long-term estrogen stimulation of the
breast. Mosaic chromosome patterns (46,XY/47,XXY) are found in 10% of affected per-
sons, 70% of whom display the mosaicism only in the testes, which may be normal in
size. Hypospadias is not increased in incidence in affected persons. Although mental de-
ficiency and social maladjustment occur with increased frequency in persons with Kline-
felter syndrome, most patients with the disorder have normal mental and social compe-
tence.

The answer is C. (Chaps. 65, 307. Rosen, N EnglJ Med 311:235,300, 1984.) Ataxia-
telangiectasia is an autosomal recessive primary immunodeficiency disorders associated
with abnormal thymic development, progressive cerebellar ataxia, and oculocutaneous
telangiectasia. The responsible gene, located on chromosome 11, leads to a generalized
defect in the ability to repair damage to DNA. Such a defect accounts for the frequent
occurrence of malignancies, particularly lymphomas, and the exquisite sensitivity to ther-
apeutic irradiation. There is evidence for both humoral and cellular immunodeficiency;
most patients have depressed IgA and IgE levels as well as cutaneous anergy. Sinopul-
monary infections are common with severe resultant respiratory insufficiency, often as-
sociated with bronchiectasis. Adenosine deaminase deficiency is associated not with ataxia-
telangiectasia but with severe combined immunodeficiency. The features of
ataxia-telangiectasia, which include severe immunodeficiency, chromosomal instability,
and an increase in the risk of malignancy, apparently apply to both heterozygotes as well
as to homozygotes.
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The answer is B. (Chaps. 65, 348) Marfan syndrome is caused by a mutation in the
gene for fibrillin. Severe disease is characterized by the triad of: (1) long thin extremities
frequently associated with other skeletal changes; (2) ectopia lentis; (3) aortic aneurysms.
Milder forms of the disorder may be more difficult to diagnose. Cardiovascular abnor-
malities are the major source of morbidity and mortality. Mitral valve prolapse is common
and progresses to regurgitation in one-quarter of patients. Dilatation of the aortic root can
progress to cause aortic regurgitation, aortic dissection, or frank rupture. All patients should
have a slit-lamp examination to check for lens dislocation. Striae may occur over the
shoulders and buttocks, but otherwise the skin is normal. The disorder is generally inherited
as an autosomal dominant trait, but approximately one-fourth of cases are probably new
mutations. Marfan syndrome is an example of a genetic pleiotropy in which one gene has
multiple clinical effects. Other examples include single defects occurring early in devel-
opment that lead to various abnormalities or, in some cases, a single-gene product that
participates in a number of unrelated biosynthetic pathways. Marfan syndrome is not an
example of genetic heterogeneity in which several genes when mutated can cause the same
effect. An example of this is the genetic heterogeneity seen in deafness in which there are
approximately 16 to 18 types of autosomal recessive deafness, in addition to the numerous
autosomal dominant and X-linked forms of genetic deafness.

The answer is C. (Chap. 348) Alport syndrome is an inherited disorder associated
with hematuria, sensorineural deafness, and conical deformation of the anterior surface of
the lens (lenticonus). A second X-linked form is associated with diffuse leiomyomatosis.
Both an autosomal recessive form as well as an autosomal dominant form have been
described. These two autosomal forms are associated with renal disease but not deafness
or lenticonus. Both the X-linked and autosomal recessive forms are caused primarily by
mutations in the genes for type IV collagen. This is a major component of basement
membranes. Blue sclerae, which may be present in other inherited disorders of connective
tissue such as osteogenesis imperfecta or type VI Ehlers-Danlos syndrome are not seen in
Alport syndrome. The hematuria typically progresses to frank nephritis and may cause
renal failure in late adolescence in affected males and occasionally older females. The
sensorineural deafness is primarily in the high-tone range. It frequently can be detected
only by an audiogram and is usually not progressive. The lenticonus rarely occurs without
nephritis and is considered to be pathopneumonic for the classic X-linked inheritance form
of Alport syndrome.
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III. CLINICAL PHARMACOLOGY

QUESTIONS

DIRECTIONS: Each question below contains five suggested responses. Choose the
one best response to each question.

ITII-1. Which of the following antiemetic drugs acts pref- III-4. (Continued)

erentially on the peripheral nervous system? (C©) 1day
. . (D) 2 days
(A) Cisapride (E) Never

(B) Meclizine

(C) Ondansetron

(D) Scopolamine

(E) Prochlorperazine

III-2. All of the following drugs may be associated with

hepatotoxicity. Which is most likely to produce a primar-
ily cholestatic (jaundice) picture?

(A) Acetaminophen
(B) Allopurinol

(C) Cyclosporine
(D) Nifedipine

(E) Zidovudine

III-3. A 35-year-old woman develops a generalized sei-

zure and is brought to the emergency room. Your goal is
to reduce the chance for additional seizures by therapy
that will achieve a therapeutic plasma phenytoin level as
soon as possible. However, you infuse the phenytoin at a
rate of 50 mg/min over 20 min. What is the reason for not
administering the drug more rapidly?

(A) Rapid administration slows drug clearance

(B) High blood levels during a rapid load could pro-
duce drug toxicity

(C) The equilibrium phase would be reached too
quickly

(D) High levels can exacerbate the seizures

(E) If administered too rapidly, first-pass effect will
cause rapid catabolism

III-4. If the plasma half-life of lidocaine is 2 h and its

metabolism is governed by first-order kinetics, when will
the steady-state plasma level be reached if the drug is
administered at the maintenance rate without an initial
loading dose?

(A) 2 hours
(B) 8 hours

III-5. A 75-year-old patient with advanced metastatic

prostate cancer and a long history of renal failure has se-
vere bone pain. He is given meperidine. Two days later
he develops a generalized seizure. What is the likely
mechanism of this complication?

(A) Buildup of meperidine

(B) Buildup of meperidine metabolite levels
(C) Brain metastases

(D) Hypercalcemia

(E) Worsening renal failure

III-6. A 72-year-old man with chronic atrial fibrillation

presents with bruising. He is otherwise well, although he
admits to being concerned about a failing memory and is
taking a host of over-the-counter remedies in an effort to
deal with this problem. His only medicines are furosem-
ide, digoxin, and warfarin. His physical examination, with
the exception of ecchymoses and irregular heartbeat, is
normal; there is no evidence of cognitive impairment. His
serum chemistry profile and complete blood count are nor-
mal. However, coagulation tests reveal an INR of 7. What
is the most likely cause of this patient’s coagulopathy?

(A) Warfarin overdose

(B) Interaction between digoxin and warfarin
(C) Dietary change

(D) Interaction between furosemide and warfarin
(E) Use of dietary herbal supplements

III-7. A 55-year-old man with a history of seasonal aller-

gic rhinitis develops a low-grade fever and cough. He
complains to his physician that he is producing copious
amounts of greenish sputum and coughing quite a bit.
Since the patient is known to be allergic to penicillin, the
physician prescribes erythromycin. The patient is also tak-
ing terfenadine because of his allergic symptoms. Which
of the following is a potential complication in this clinical
scenario?
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II-7. (Continued)

(A) Decreased bioavailability of erythromycin with
failure to treat pulmonary infection

(B) Congestive heart failure

(C) Increased bleeding

(D) Stevens-Johnson syndrome

(E) A disulfiram-like reaction if ethanol is ingested

ITI-8. A 25-year-old man who was recently admitted to a

psychiatric hospital with the diagnosis of severe depres-
sion complicated by psychosis is brought to the emer-
gency room because of worsening mental status and fever.
The patient is unable to give a history because he is pro-
foundly confused and claims to be on Mars. The psychi-
atrist informs you that the patient has been started recently
on haloperidol and amitriptyline. Physical findings in-
clude a rectal temperature of 40.6°C (105°F), muscle ri-
gidity, and dry skin. A cooling blanket is ordered, and you
administer acetaminophen. Which of the following agents
would be most appropriately ordered at this time?

(A) Bromocriptine

(B) Atropine

(C) Levarterenol

(D) Chlorpheniramine
(E) Methylprednisolone

III-9. A 35-year-old previously healthy woman was given

a 10-day course of erythromycin for a nonproductive

ITI. CLINICAL PHARMACOLOGY — QUESTIONS

I-9. (Continued)

cough, diffuse interstitial infiltrates, and a presumptive di-
agnosis of mycoplasma pneumonia. She now has a well-
demarcated rash on her fingers (Plate M). She also has
fever and severe erosions on the buccal mucous mem-
branes. The most likely diagnosis is

(A) hypersensitivity vasculitis
(B) polyarteritis nodosum

(C) toxic epidermal necrolysis
(D) erythema multiforme major
(E) erythema nodosum

ITII-10. A 70-year-old woman with a history of diabetes,

hypertension, and recurrent urinary tract infections is ad-
mitted with fever and pyuria. Her urine output is poor.
Antibiotics and dopamine are administered; the dopamine
dose is progressively titrated from 3 ug/kg to 30 ug/kg.
The patient complains of chest discomfort. An electro-
cardiogram discloses changes compatible with ischemia
in the anterior precordial leads. What is the likely cause
for these electrocardiographic changes?

(A) Interaction with dopamine receptors in coronary
arterioles

(B) Peripheral conversion of dopamine to norepineph-
rine

(C) Interaction with cardiac 3,-adrenergic receptors

(D) Interaction with cardiac (3,-adrenergic receptors

(E) Interaction with peripheral a-adrenergic receptors
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The answer is A. (Chaps. 43, 72) Vomiting is coordinated at the brainstem level and
is effected by peripheral neuromuscular responses (in the pharynx, stomach, and chest/
abdominal wall). The cerebral cortex or inner ear can send stimuli to the chemoreceptor
trigger zone (CTZ) in the medulla, which itself can respond to blood-borne stimuli (e.g.,
chemotherapeutic agents) to initiate emesis. The CTZ is enervated by serotonin (SHT5),
cholinergic muscarinic (M,), histaminergic (H,), and dopaminergic (D,) receptors. Con-
sequently, blocking these nerves with SHT; antagonists (granisetron, ondansetron), anti-
histamines (meclizine, diphenhydramine), anticholinergics (scopolamine), or phenothia-
zines (which are dopamine blockers, such as prochlorperazine) can help in the management
of the patient who is vomiting. Prokinetic agents such as the SHT, antagonists cisapride
and metoclopramide work by stimulating gut motility and gastric emptying.

The answer is C. (Chaps. 71, 296. Lee, N Engl J Med 333:1118—1127, 1995.) Liver
injury is a common side effect of therapeutic agents. Some drugs produce a primarily
hepatic response (e.g., phenytoin, enalapril, isoniazid, chlorthiazide, imipramine, ibupro-
fen, ketoconazole, zidovudine, nifedipine) or fatty infiltration (e.g., tetracycline, amioda-
rone, valproic acid) due to direct toxicity to the hepatocyte itself. Acetaminophen is directly
toxic to the liver and can produce massive hepatic necrosis if ingested in large enough
quantities. Other drugs (e.g., allopurinol, quinidine, sulfonamides) produce hypersensitiv-
ity reactions with granuloma formation. Finally, erythromycin, oral contraceptives, and
cyclosporine may each occasionally lead to jaundice on the basis of intrahepatic choles-
tasis.

The answer is B. (Chap. 70) Drug metabolism consists of a distribution phase and an
elimination phase. After a single rapid intravenous bolus, all of the drug is in the central
or plasma compartment followed by transfer to an extracellular compartment, termed the
distribution phase. A phase of slower decline, the equilibrium phase, then follows. During
the initial and distribution phases the drug levels can be quite high. In the case of phenytoin,
such high levels could lead to cardiovascular collapse. Therefore, the loading dose needs
to be given slowly to prevent high levels. In certain situations, high initial levels may be
desirable. For example, high levels of certain benzodiazapines are required to induce rapid
brain uptake to produce quick sedation. On the other hand, if potassium chloride is infused
too quickly, cardiac arrest can result.

The answer is B. (Chap. 70) First-order kinetics refers to a pattern in which the time
required for the plasma level to fall by one half is the same regardless of drug concentration.
Elimination of a drug is generally defined as elimination of 90% of the steady-state level,
and, therefore, clinically complete at three to four half-lives. The same logic applies to
drug build-up during a constant infusion. The time required to reach steady-state levels is
also a first-order process; three to four half-lives would then put the level at about 90% of
steady state, thus basically clinically complete. Therefore, when a rapid antiarrhythmic
effect of lidocaine is needed, a bolus loading dose is required, followed by a maintenance
dose to maintain therapeutic levels.

The answer is B. (Chap.71) Narcotics generally are considered to have favorable risk-
benefit ratio. However, they should be used cautiously, particularly in the elderly. Patients
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on narcotics should always be placed on an adequate bowel regimen and be cautioned
against driving or other dangerous activities; other medical issues should be considered.
Patients with impaired hepatic funtion and, to a lesser degree, renal failure may have
impaired clearance of the narcotic. In the case of meperidine, byproducts excreted by the
kidney can significantly lower the seizure threshold. Parenchymal brain lesions are very
uncommeon in prostate cancer.

The answer is E. (Chaps. 9, 11,71) Older patients are much more likely than younger
ones to experience problems with drugs. For example, drug clearance may be reduced due
to decreased glomerular filtration rate and decreased hepatic clearance. Given the relative
increase in the ratio of body fat to water in the elderly, water-soluble drugs may have
higher levels and fat-soluble agents tend to have longer half-lives. If albumin levels decline
due to illness, the plasma level of protein-bound drugs such as warfarin or phenytoin may
increase. Pharmacodynamic considerations also suggest that a given dose may have a
greater effect in an older patient than in a younger patient. “Polypharmacy,” the use of
many drugs (which may have myriad drug-drug and other interactions), is a well-recog-
nized problem. It is also important to consider the use of over-the-counter medicines, which
is very common in this age cohort. For example, anti-insomniacs can have behavioral
consequences, and nonsteroidal anti-inflammatory drugs may effect the kidney in such a
fashion as to precipitate renal dysfunction or to cause worsening of hypertension. The
physician should also question the patient about dietary supplements such as ginkgo biloba,
used to boost memory, which can interfere with an otherwise stable warfarin regimen.

The answer is B. (Chaps. 71, 137) Although antibiotics typically have a very high
therapeutic index, they may interact with other drugs that are being ingested by the patient,
with a potential for deleterious consequences. For example, erythromycin and other ma-
crolide antibiotics that are well tolerated as single agents (except for frequent gastrointes-
tinal toxicity) can inhibit the hepatic metabolism of many concurrently administered drugs,
such as theophylline, terfenadine, warfarin, and ergot alkyloids. In any of these cases, the
non-antibiotic drug may cause toxicity as a result of increased serum concentrations. De-
creased metabolism of terfenadine can lead to severe cardiac dysfunction. Erythromycin
can inhibit the metabolism of cyclosporine, consequently leading to a higher likelihood of
cyclosporine-induced complications such as renal failure. Clarithromycin has a greater
effect on hepatic metablism than does azithromycin.

The answer is A. (Chaps. 17, 71. Caroff, Med Clin North Am 77:185, 1993.) This
patient is suffering from the neuroleptic malignant syndrome, which is characterized by
muscle rigidity, autonomic dysregulation, and hyperthermia. The patient probably has been
exposed to phenothiazines for the first time, given his relatively recent admission to the
psychiatric facility. This syndrome represents an idiosyncratic reaction to inhibition of
central dopamine receptors that results in increased heat production and failure of heat
dissipation. In addition to rapid physical cooling and administration of an antipyretic or
acetaminophen (but not aspirin), the use of the dopamine agonist bromocriptine or dan-
trolene should be strongly considered. Dantrolene reverses the hypothalamic dysfunction
caused by major tranquilizers.

The answer is D. (Chaps. 57, 59. Roujeau, N Engl J Med 331:1272, 1994.) Patients
with erythema multiforme major have typical target lesions, usually on the extremities,
which are associated with mucous membrane lesions. This syndrome usually follows my-
coplasma or herpes simplex infections, has a benign course, and is not thought to be
associated with drug reaction. On the other hand, the Stevens-Johnson syndrome is due to
reaction to a systemically administered drug such as a sulfa, phenytoin, allopurinol, pen-
icillin, and nonsteroidal anti-inflammatory drugs. Typical lesions of Stevens-Johnson syn-
drome are small blisters on dusky purpuric macules. 10 to 30% of cases include fever and
lesions of the respiratory and/or gastrointestinal tracts. Another related severe cutaneous
reaction to drugs is toxic epidermal necrolysis; individual lesions are similar to those
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seen in Stevens-Johnson syndrome, but epidermal separation from the basal layer with
lateral pressure (Nikolsky’s sign) also occurs. These patients have systemic consequences
and widespread injury to the skin, similar to those with extensive burns. Erythema nodosum
represents painful tender lesions, usually on the legs, associated with infection or drug
ingestion. Stevens-Johnson syndrome and toxic epidermal necrolysis represent two severe
cutaneous reactions to drugs in which fatalities have been reported. The skin lesions usually
occur 1 to 3 weeks after the initial exposure to the offending drug.

The answer is E. (Chap. 72) The catecholamine neurotransmitters norepinephrine,
epinephrine, and dopamine exert their physiologic effects by binding to adrenergic recep-
tors. At low (2 to 5 ug/kg) doses dopamine interacts only with dopaminergic (type 1)
receptors, which mediate renal and mesenteric vasodilation, with the former effect leading
to increased urine output. At higher doses (10 to 20 ug/kg) dopamine exerts a positive
inotropic effect on the heart by stimulating cardiac B (type 1) receptors. However, at
infusion rates >20 ug/kg the predominant effect is on a-adrenergic receptors, leading to
vasoconstriction (and increased peripheral vascular resistance, causing increased cardiac
work) and the ischemia noted in this susceptible patient.
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IV. NUTRITION

QUESTIONS

DIRECTIONS: Each question below contains five suggested responses. Choose the
one best response to each question.

IV-1. A patient who is being screened for vitamin B,, de- IV-4. (Continued)

ficiency undergoes a Schilling test, 1 mg of cobalamin
administered intramuscularly 1 h after the administration
of radiolabeled cobalamin. A normal Schilling test, ex-
cretion of >10% of the labeled cobalamin in a 24-h urine
specimen, would be most likely in which of the following
situations?

(A) Intrinsic factor deficiency

(B) Chronic pancreatitis

(C) Surgically absent terminal ileum
(D) Achlorhydria

(E) Celiac sprue

IV-2. A 23-year-old woman presents for a routine physical

examination. The patient gives a history of trying to diet,
but she also admits to binge intake and extensive use of
laxatives. The physical examination discloses a woman of
normal height and weight and is unremarkable except for
chipping and erosion of the front teeth. This patient is
likely to

(A) have disrupted menstrual cycles

(B) experience a normal life span

(C) have osteopenic bones

(D) have elevated serum anti-goblet cell antibodies
(E) be unconcerned about body shape and weight

IV-3. Which of the following personality traits is most

likely to describe a young woman with anorexia nervosa?

(A) Depressive
(B) Borderline
(C) Anxious

(D) Perfectionist
(E) Impulsive

IV-4. Which of the following therapies is most effective
for a patient with anorexia nervosa who is 70% of ideal
body weight?

(A) Tricyclic antidepressant
(B) Serotonin uptake antagonist antidepressant

(C) Supervised oral re-feeding in the hospital

(D) Total parenteral nutrition

(E) Oral re-feeding with outpatient psychiatric
treatment

IV-5. A strain of obese mice homozygous for a mutation

in the ob gene has a failure to elaborate normal amounts
of the peptide leptin. Which of the following statements
about leptin is correct?

(A) Leptin is secreted by cells in the hypothalamus

(B) Overproduction causes increased energy
expenditure.

(C) Aberrant leptin physiology has never been shown
to be a cause of obesity in humans.

(D) Obese people have normal levels of serum leptin.

(E) Patients with nongenetic causes of obesity do not
respond to exogenous leptin.

IV-6. A 32-year-old obese woman presents to you for ad-

vice regarding weight loss. She has no significant medical
problems at this time. She requests a pill to help her lose
weight. You should

(A) tell her that a low-calorie diet and exercise are the
best ways to lose weight

(B) prescribe phentermine

(C) prescribe fenfluramine

(D) prescribe a combination of phenylpropanolamine
plus fenfluramine

(E) prescribe L-thyroxine

IV-7. A 65-year-old man with a known history of prosta-

tism develops a fever of 39.5°C (103°F), shaking chills,
and progressive deterioration. He is brought to the emer-
gency room where his systolic blood pressure is
60 mmHg. He is given intravenous fluids and pressors and
is intubated. Although his gram-negative sepsis is brought
under control with antibiotics, he remains intubated for
another 5 days to recover from diffuse lung injury. During
this time he is not given any nutrition. How does the pa-
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IV-7. (Continued)

tient cope metabolically with the stress imposed by his
acute illness?

(A) Conversion of body fat into ketones

(B) Conversion of body fat into protein

(C) Conversion of glucose to glycogen

(D) Conversion of skeletal muscle to amino acids
(E) Conversion of glycogen to glucose

IV-8. You are evaluating a 45-year-old homeless individ-

ual with known chronic schizophrenia. He appears to be
generally malnourished with decreased temporal and
proximal extremity muscle mass. Which of the following
immunologic/hematologic abnormalities is most likely to
be found in this situation?

(A) Depressed absolute lymphocyte count
(B) Depressed absolute monocyte count
(C) Depressed absolute granulocyte count
(D) Hypogammaglobulinema

(E) Microcytic red cells

IV-9. Dietary deficiency of thiamine produces which of the

following clinical syndromes?

(A) Loss of proprioception
(B) Peripheral neuropathy
(C) Color blindness

(D) Osteoporosis

(E) Bruising

IV-10. Why do patients with the carcinoid syndrome de-
velop pellagra (loss of appetite, generalized weakness, ab-
dominal pain, vomiting, stomatis and bright red glossitis,
and a skin rash that is pigmented and scaling in sunlight-
exposed areas)?

(A) Failure to elaborate serotonin
(B) Vitamin B,, deficiency

(C) Thiamine deficiency

(D) Niacin deficiency

(E) Pyridoxine deficiency

IV-11. Why is it necessary to coadminister vitamin Bg

(pyridoxine) together with isoniazid?

(A) Vitamin B, requirements are higher in tuberculosis
patients.

(B) Isoniazid causes decarboxylation of y carboxyl
groups in vitamin K—dependent enzymes.

(C) Isoniazid interacts with pyridoxal phosphate.

(D) Isoniazid causes malabsorption of vitamin Bg.

(E) Isoniazid causes a conversion of homocysteine to
cystathionine.

IV-12. A 50-year-old chronic alcoholic has bruising, in-
flamed and bleeding gums, and painful joints. The platelet

IV. NUTRITION — QUESTIONS

IV-12. (Continued)

count and prothrombin time are normal. The most likely
cause for this clinical scenario is deficiency of which of
the following vitamins?

(A) Vitamin A
(B) Vitamin B,
(C) Vitamin B,
(D) Vitamin C
(E) Vitamin K

IV-13. A 23-year-old individual who believes in mega-

vitamin therapy develops severe headaches. Ophthalmo-
logic examination discloses papilledema. The cause for
this problem is

(A) vitamin A intoxication

(B) vitamin B, intoxication

(C) vitamin D intoxication

(D) vitamin E intoxication

(E) not likely related to vitamin excess

IV-14. Which of the following patients is LEAST likely

to benefit from nutritional support?

(A) A 50-year-old female malnourished alcoholic
about to undergo lumpectomy for lung cancer

(B) A 23-year-old patient hospitalized for management
of severe burn injury

(C) A 50-year-old man with malnourishment due to
pancreatic cancer

(D) A 38-year-old woman undergoing allogeneic bone
marrow transplantation

(E) A 45-year-old man with advanced liver failure due
to autoimmune hepatitis awaiting liver transplanta-
tion

IV-15. A 65-year-old woman complains of a 20-1b weight

loss over the past 6 months. She is of average build and
has not been on a diet. She states that she has just not
been very hungry. Physical examination is unrevealing.
Complete blood count is normal, as is urinalysis, multi-
phased chemical screen, thyroid-stimulating hormone,
chest x-ray, and stool for blood. The next most appropriate
study would be

(A) abdominal CT

(B) serum protein electrophoresis
(C) colonoscopy

(D) blood cultures

(E) short ACTH test

IV-16. A 35-year-old obese woman presents with irregular

menses. A pregnancy test is negative. What is the most
likely cause of oligomenorrhea in this individual?

(A) Glucagon resistance
(B) Excess production of tumor necrosis factor o by
adipocytes
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IV-16. (Continued)
(C) Polycystic ovarian syndrome
(D) Elevated leptin levels
(E) Anatomic impairment of menstrual flow

IV-17. Which of the following endocrinologic abnormal-
ities is typical of patients with anorexia nervosa?

(A) Increased gonadotropin-releasing hormone levels
(B) Depressed serum cortisol levels

(C) Elevated thyroid stimulating hormone levels

(D) Increased insulin-like growth factor levels

(E) Increased growth hormone

IV-18. A 45-year-old truck driver is involved in a serious
motor vehicle accident. He has fractured multiple bones
and sustained a pneumothorax and a hepatic laceration
requiring emergency surgery. In order to maintain energy
balance, what must this patient receive per day?

(A) 2000 kcal
(B) 2500 kcal
(C) 3500 kcal
(D) 4500 kcal
(E) 5500 kcal
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IV-19. Which of the following statements concerning the

measurement of serum albumin to assess the degree of
malnutrition in a patient is correct?

(A) A low serum albumin indicates malnutrition.

(B) The half-life of serum albumin is about 3 weeks.

(C) Circulating tumor necrosis factor « is required for
albumin synthesis.

(D) Measurement of a longer-lived circulating protein
such as transferrin gives a better indication of the
nutritional state.

(E) Albumin levels are unaffected by changes in extra-
cellular volume.

IV-20. A 50-year-old man with recent acute pancreatitis

receiving his third week of nutritional support via a central
venous catheter might be expected to develop which of
the following complications at this time?

(A) Zinc deficiency

(B) Osteomalacia

(C) Microcytic anemia
(D) Hyperosmolar coma
(E) Hypophosphatemia
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IV-1.

IV-2.

IV-3.

The answer is E. (Chaps. 75, 286) Absorption of vitamin B, depends on a number
of factors in the stomach, pancreas, and ileum. Cobalamin, present primarily in meat, is
bound in the stomach by a glycoprotein called R-binder protein, which is synthesized in
both the stomach and salivary glands. The complex requires gastric acidity. Normal pan-
creatic function is required because protease enzymes split the cobalamin R-binder com-
plex to release cobalamin in the proximal small intestine, where it is then bound by intrinsic
factor, another glycoprotein that is synthesized and released by gastric parietal cells. In-
trinsic factor promotes the uptake of cobalamin by specific receptors in the brush border
of mucosal ileal mucosal cells. Therefore the lack of stomach acid, the lack of secretion
of intrinsic factor by gastric parietal cells, chronic pancreatitis with resultant deficiency of
pancreatic proteases, bacterial overgrowth syndromes in which bacteria actually utilize the
cobalamin, or ileal dysfunction or absence prevents normal excretion of radiolabeled co-
balamin in the Schilling test. Celiac sprue does not affect these processes; instead, patients
with gluten-sensitive enteropathy will have impaired absorption of carbohydrates mani-
fested by an abnormal D-xylose test. Patients with an abnormal initial Schilling test should
have subsequent studies including the administration of radiolabeled cobalamin in con-
junction with intrinsic factor, or with pancreatic enzymes, or following a 5-day course of
tetracycline to distinguish amongst the causes of abnormal vitamin B, absorption.

The answer is B. (Chap. 78) This patient has bulimia nervosa, typically seen in fe-
males in their mid-twenties who report binge eating and purging five to ten times per week
for over 5 years. In an attempt to avoid weight gain after being on a diet, the patient may
induce vomiting, take laxatives or diuretics, or engage in some form of compensatory
behavior dedicated to minimizing net caloric intake. Patients may induce vomiting by
stimulating the gag reflex or by taking syrup of ipecac or may learn to vomit at will. The
use of laxatives and/or diuretics is common in this condition. Although patients usually
appear normal, they may have salivary gland hypertrophy, a scar on the dorsum of the
hand due to repeated trauma from teeth, or chipped and eroded front teeth due to constant
exposure to stomach acid. However, serious complications and mortality among patients
with bulimia nervosa are rare and the prognosis is good.

The answer is D. (Chap. 78) The most important feature of patients with anorexia
nervosa is refusal to maintain even a low-normal body weight. The full syndrome of
anorexia nervosa occurs in about 1 in 200 individuals. Patients with anorexia nervosa are
always markedly underweight, hardly ever menstruate, and often engage in binge eating.
The mortality rate is 5% per decade. The etiology of this serious eating disorder is unknown
but probably involves a combination of psychological, biologic, and cultural risk factors.
This illness often begins in an obsessive or perfectionist patient who begins a diet. As
weight loss progresses, the patient has increasing fears of gaining weight and engages in
stricter dieting practices. This disorder essentially occurs only in cultures in which thinness
is valued, suggesting a strong cultural influence. Bulimia nervosa, in which patients con-
tinue to maintain a normal body weight but typically engage in overeating with binges
followed by compensatory purging or purging behavior, has a higher than expected prev-
alence in patients with childhood or parental obesity. It is totally unclear whether anorexia
nervosa is hereditary in nature.
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The answer is C. (Chap. 78) Treating patients with severe anorexia nervosa (<75%
of expected body weight) requires careful medical and psychiatric care. Patients with such
severe weight deficits should be hospitalized, at which time a program of nutritional res-
toration with oral feeding with food or liquid supplements can be undertaken. However,
much support and education are required to reassure the patient that the weight gain will
not be permitted to get “out of control.” Psychiatric treatment focuses on emotional support
and improving self-esteem. Complications of re-feeding can be as severe as congestive
heart failure; abnormal liver function tests and low levels of magnesium and phosphate
have been reported. Tricyclic antidepressants are contraindicated due to the possibility of
prolongation of the QT interval in the setting of abnormal electrolyte levels. No psycho-
tropic medicine has been shown to be beneficial in this disorder.

The answer isE. (Chap.77. Heymsfield et al, JAMA 282:1568—1575,1999.) Studying
mutations in obese rodents has provided important insights into the mechanism of obesity
in humans. Genetically obese (ob/ob) mice have a mutation in the gene that encodes the
peptide leptin. Leptin is normally secreted by adipose (fat) cells and acts through the
hypothalamus to provide a homeostat for adipose energy stores. Patients who are leptin
deficient develop severe obesity, insulin resistance, and hyperphagia as well as overly
efficient metabolism. Although high leptin levels in mice are associated with decreased
food intake and increased energy expenditure, patients with common obesity do not re-
spond significantly to administration of recombinant leptin. Most obese people do have
increased leptin levels and do not have mutations of either leptin or its receptor. Therefore,
it is not surprising that administering leptin to such individuals has no benefit. Typical
obese people may have “leptin resistance.”

The answer is A. (Chap. 77, Connolly et al, N Engl J Med 337:581-588, 1997.)
Although it may be tempting to use drugs to help a severely overweight person lose weight,
such an approach is rarely effective. Leptin therapy is not effective in people with a
nongenetic cause of obesity. Several amphetamine-type drugs such as phentermine can
cause modest weight loss over a short period of time, but rebound weight gain is typically
seen upon discontinuation of the agent. Serotonin uptake inhibitors such as fenfluramine
also have modest efficacy and perhaps potentiate the weight loss effect of phentermine.
However, dual treatment with both these agents yields a twentyfold increase in the like-
lihood of severe pulmonary hypertension and valvular heart disease. Modest weight loss
has been described with the new central neurotransmitter uptake inhibitor, sibutramine,
and with an inhibitor of intestinal lipase, orlistat. Since most obese individuals are euthy-
roid, thyroid hormone replacement has little role in treatment of overweight patients.

The answer is D. (Chap. 74) A normal person stores about 15 kg of energy as fat,
6 kg as muscle, and 0.4 kg as glycogen. During the first 24 h of starvation, energy needs
can be met by the conversion of liver stores of glycogen to glucose. During prolonged
starvation, body fat is converted into fatty acid—derived ketones. Normal-weight individ-
uals can fast for 2 months, while obese individuals can fast for many more months. How-
ever, the response to acute illness such as surgical trauma or sepsis includes a promotion
of hypermetabolism in which skeletal muscle and viscera undergo proteolysis to provide
the amino acid substrates required for gluconeogenesis. Such rapid proteolysis is promoted
by high levels of circulating catecholamines, glucagon, and cortisol, as well as cytokines
such as tumor necrosis factor and interleukins 1 and 6. If the starvation process is pro-
longed, severe protein-calorie malnutrition can be associated with decreased cardiac and
renal function, fluid retention, intestinal mucosal atrophy, and loss of cell-mediated im-
mune functions.

The answer is A. (Chap. 74) Nutritional assessment should be undertaken in any pa-
tient with a debilitating chronic illness or in homeless individuals. The conditions that
promote involuntary diet restriction such as drug abuse, chronic alcoholism, or many
psychiatric disorders are often associated with malnutrition. Severe malnutrition, defined
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as <70% of ideal body weight, causes diminution of skeletal protein and is evidenced by
decreased temporal and proximal extremity muscle mass. Decreased body fat stores are
indicated by a decrease in skin-fold thickness (the so-called pinch test). Evidence of vi-
tamin deficiency may abound, including bruising due to vitamin C deficiency or coarse
skin with “goose bumps” due to vitamin A deficiency. Vitamin deficiency can cause oph-
thalmoplegia, confabulation, cerebeller gait, and peripheral neuropathy. While levels of
serum immunoglobulins, granulocytes, and monocytes are generally well preserved, lym-
phopenia, which can be promoted by chronic alcoholism or other chronic infections such
as HIV, is the most common hematologic abnormality. Patients may often display anergy
in skin testing. More common than the microcytic red cells in iron deficiency is the mac-
rocytosis of coexistent vitamin B, deficiency.

The answer is B. (Chap.75) Thiamine (or vitamin B,), when metabolized to thiamine
pyrophosphate, is the coenzyme required for proper energy-producing metabolism of
branched-chain amino acids. Thiamine may also play a role in peripheral nerve conduction.
Deficiency of this vitamin produces anorexia, irritability, apathy, generalized weakness,
as well as pain and numbness in the extremities due to peripheral neuropathy. Vitamin
B, deficiency may also present with central nervous system problems, especially with the
syndrome known as Wernicke’s encephalopathy, which consists of horizontal nystagmus,
ophthalmoplegia due to weakness of one or more extraocular muscles, cerebellar ataxia,
and mental impairment. Thiamine should be given prophylactically to all chronic alcoholic
patients in the emergency room to prevent precipitation of thiamine deficiency after ad-
ministration of glucose-containing fluids. Unlike in vitamin B,, deficiency, joint position
sense is usually maintained in patients with thiamine deficiency.

The answer is D. (Chap. 75) The amino acid tryptophan is converted to the niacin
derivatives nicotinic acid and nicotinamide, coenzymes required for numerous oxidative
and reductive enzymes. Niacin deficiency causes pellagra, which is a complicated syn-
drome involving loss of appetite, weakness, irritability, abdominal pain, bright red tongue
and stomatitis, and a skin rash characterized by pigmentation and scaling, particularly in
areas exposed to sunlight. Pellagra can be seen in those whose diet consists primarily of
corn in parts of China, Africa, and India; in chronic alcoholics; in those with congenital
defects of tryptophan absorption; and in patients with carcinoid syndrome, in which there
is an increased conversion of tryptophan into serotonin.

The answer is C. (Chap. 75) Certain medications, including isoniazid used for tuber-
culosis, L-dopa used for Parkinson’s disease, and penicillamine used for scleroderma,
promote vitamin B, (pyridoxine) deficiency by reacting with a carbonyl group on 5-pyr-
idoxal phosphate, which is a cofactor for a host of enzymes involved in amino acid me-
tabolism. Foods that contain vitamin B, include legumes, nuts, wheat bran, and meat.
Vitamin B, deficiency produces seborrheic dermatitis, glossitis, stomatitis, and cheliosis
(also seen in other vitamin B deficiencies). A microcytic, hypochromic anemia may also
result from the fact that the first enzyme in heme synthesis (amino-levulonic synthetase)
requires pyridoxal phosphate as a cofactor. However, vitamin By is also necessary for the
conversion of homocysteine to cystathionine. Consequently, deficiency of this vitamin
could produce an increased risk of cardiovascular disease due to the resultant hyperho-
mocystinemia.

The answer is D. (Chap.75) Scurvy develops when the body pool of vitamin C drops
to <33 mg/d and the plasma levels drop to <11 mg/L. Vitamin C is a cofactor for many
enzymes involved in connective tissue metabolism and cross-linking. Consequently, the
symptoms of vitamin C deficiency reflect diminished formation of connective tissue com-
ponents such as skin and gums. Impaired connective tissue formation presents with pete-
chiae, ecchymoses, and perifollicular hemorrhages in the skin; bleeding gums; and bleed-
ing into the joints, peritoneal cavity, pericardium, and adrenal glands. The symptoms of
scurvy improve within a few days after administration of vitamin C. Whether or not vitamin



IV. NUTRITION — ANSWERS

IV-13.

IV-14.

IV-15.

IV-16.

IV-17.

33

C supplementation can prevent cancer due to its effect on the prevention of converting
nitrate to carcinogenic nitrosamines is controversial.

The answer is A. (Chap. 75) Vitamin A intoxication may occur in those who ingest
>15 mg/d of vitamin A for a period of several months (lower amounts in children).
Manifestations of vitamin A intoxication include dry skin, cheliosis, glossitis, vomiting,
alopecia, bone pain, hypercalcemia, lymph node enlargement, or hyperlipidemia. Patients
will also develop amenorrhea and features of pseudotumor cerebri with increased intra-
cranial pressure and papilledema. Liver fibrosis and bone demineralization have also been
described. Patients with liver disease, alcoholics, and the elderly are more prone to this
problem, in addition to those who ingest megadoses of vitamins. Vitamin A overload is
teratogenic and has been associated with spontaneous abortions.

The answer is C. (Chap. 76. Heyland et al, JAMA 280:2013-2019, 1998.) Nutritional
support is risky, depending on the route used, and is expensive. Although nutritional
support has been proposed in many situations, it has been proved beneficial through the
use of prospective, randomized clinical trials in a subset. Compared with other preoperative
patients, only those presurgical patients who have severe protein-calorie malnutrition ben-
efit from parenteral nutrition. Critically ill patients, patients undergoing bone marrow trans-
plantation, and those with liver failure, pancreatitis, and severe inflammatory bowel disease
have all been shown to benefit from nutritional support. Patients with cancer cachexia
probably achieve no net benefit, except for those about to undergo cancer surgery who
have severe protein-calorie malnutrition.

The answer is A. (Chaps. 43, 74) Involuntary weight loss is almost always due to a
serious condition. The three mechanisms of weight loss are increased energy expenditure
(relatively rare), loss of energy in stool or urine, and decreased food intake. In young
persons the most likely causes of weight loss are diabetes, hyperthyroidism, anorexia
nervosa, and infection (particularly with HIV). In older persons cancer is the most likely
cause of weight loss, with psychiatric illness, including Alzheimer’s disease and depres-
sion, being the second most important cause. A simple round of screening tests is rec-
ommended during the initial evaluation of a patient with significant weight loss. In the
current case, the normal CBC and negative stool for occult blood loss suggest that upper
or lower gastrointestinal endoscopy probably would not be useful. Since this patient has
normal electrolytes, Addison’s disease is also less likely, making the short ACTH test an
inappropriate initial diagnostic study. Since the patient has no fever, blood cultures or bone
marrow biopsy cultures are not likely to be revealing. Serum protein electrophoresis would
be appropriate in the setting of anemia or abnormal protein excretion on urinalysis. An
abdominal CT, which will provide a reasonable initial screen for pancreatic or gynecologic
malignancies, is probably the best initial test in the case of occult weight loss in an older
individual.

The answer is C. (Chap.77) Menstrual abnormalities are often associated with obesity
in women. The excessive number of adipocytes allows increased peripheral conversion of
the excess levels of androgen to estrogen. There is a decreased level of sex hormone—
binding globulin. Such endocrinologic abnormalities are frequently associated with the
polycystic ovarian syndrome (PCOS). PCOS, which includes anovulation and hyperan-
drogenism, is also found in many nonobese women, but many PCOS patients also have
insulin resistance, suggesting a link between these two problems. Moreover, the increased
incidence of endometrial cancer in obese women is believed to be due to the increased
conversion of androstenedione to estrogen, high levels of which promote the proliferation
of cells that line the uterine cavity.

The answer is E. (Chap. 78) Patients with anorexia nervosa who develop severe mal-
nourishment may develop a host of endocrinopathies. First, amenorrhea is very common
and is attributed to a failure of the body weight—sensitive hypothalamus to elaborate
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normal amounts of gonadotropin-releasing hormone (GnRH). The mechanism of hypo-
thalamic-mediated GnRH lack may be the low leptin level in these adipocyte-poor indi-
viduals. Although serum cortisol levels are generally elevated, anorexic patients do not
display features of hypercortisolism. As might be expected, the thyroid function test pattern
in patients with anorexia nervosa resembles the euthyroid sick syndrome in which thyrox-
ine (T,) and triidothyronine levels are in the low or low-normal range, reverse T, is ele-
vated, and the thyroid stimulating hormone is low or partially suppressed. While levels of
the stress-related growth hormone are elevated, hepatically produced insulin-like growth
factor secretion is depressed. Some of these abnormalities, particularly decreased sex ster-
oids and elevated cortisol, in combination with nutritional deficiencies can lead to severe
0Steoporosis.

The answer is E. (Chap. 73) In order to maintain a stable weight, energy intake must
match energy output. For an average healthy male, this requires about 2800 kcal/d; this
varies upward if the individual is quite active. Moreover, in times of stress, much greater
needs must be met. The stress of severe trauma, burn, or hyperthyroidism (if severe) can
essentially double the resting energy requirement. Fever itself increases energy require-
ments by 10 to 15% per degree above normal.

The answer is B. (Chap.74) The laboratory assessment of a patient’s nutritional status
could include measurement of serum albumin, a hepatically synthesized protein with a
half-life of 2 to 3 weeks. Increased extracellular volume or acute stresses such as trauma
or surgery could, via tumor necrosis factor, depress the albumin level and give a false
impression of chronic malnutrition. The measurement of shorter-lived “visceral” proteins
(e.g., transferrin, prealbumin, or fibronectin) has been considered as an alternative to al-
bumin, but their levels are also affected by acute inflammation. Hepatic diseases such as
cirrhosis can lead to a low albumin synthesis, even in the face of adequate nutrition.
Similarly, the loss of gut protein due an inflammatory condition such as Crohn’s colitis
can lower the serum albumin.

The answer is D. (Chap. 76) Total parenteral nutrition (TPN) may be life-saving, but
it is expensive, can be logistically difficult, and is associated with several complications,
including infection due to the presence of a central venous catheter and anatomic issues
related to the catheter itself. Moreover, there are a myriad potential metabolic problems
such as immediate fluid overload, hyperglycemia, hypokalemia, or hyperphosphatemia.
After TPN has proceeded for several weeks, patients may experience congestive heart
failure, refeeding edema, or electrolyte/acid-base imbalances, particularly hyperosmolar
nonketotic hyperglycemia coma. Once long-term TPN has been successful in converting
the patient to an anabolic state, deficiencies of micronutrients, vitamins, and trace minerals
(e.g., zinc, copper, selenium) may develop. Close monitoring and inclusion of essential
“extras” in the TPN formula can avoid most of these complications.



V. ONCOLOGY AND HEMATOLOGY

QUESTIONS

DIRECTIONS: Each question below contains five suggested responses. Choose the
one best response to each question.

V-1. Which of the following statements concerning the V-3. (Continued)

musculoskeletal abnormalities in patients with sickle cell
disease is correct?

(A) Hand-foot syndrome characterized by diffuse
swelling, tenderness, and warmth of the hands and
feet in children under the age of 5 leads to chronic
disability in about 10% of patients.

(B) Acute arthritis seen in patients with sickle cell cri-
sis is often associated with high white cell counts
in joint effusions.

(C) The bone pain in sickle cell crisis is due to bone
and bone marrow infarction.

(D) Acute gouty arthritis is common in patients with
sickle cell disease.

(E) Total hip replacement is contraindicated in patients
with sickle cell anemia who sustain avascular ne-
crosis of the femoral head.

V-2. A 70-year-old man of Irish descent returns to his phy-

sician for a routine check of his blood pressure. He is a
vigorous, retired executive who except for mild hyperten-
sion is healthy. After his examination, as he is getting
dressed, he states that his wife has been nagging him to
mention a spot on his nose (as shown in Plate P). He is
certain that this lesion, which has been present for several
years, is of no significance. The most likely diagnosis for
this lesion is

(A) dermal nevus

(B) sebaceous hyperplasia
(C) clear cell acanthoma
(D) xanthoma

(E) basal cell carcinoma

V-3. A 52-year-old woman sees her physician for an “in-

surance physical.” Physical examination reveals only a
pigmented lesion (as shown in Plate Q) present on one
foot. The woman states that the lesion apparently was
present at birth and does not itch or bleed; it is, however,
not as homogeneous in color as it used to be. Which of
the following statements about the condition described is
true?

(A) Bleeding and tenderness would be the first signs of
malignant degeneration.

(B) It is unlikely that the lesion, present since birth, is
malignant.

(C) The diagnostic procedure of choice is an incisional
biopsy of this lesion.

(D) Change in color of the lesion is a suspicious sign
for potential malignancy.

(E) Early diagnosis of this lesion would not affect
prognosis.

V-4. A 58-year-old man presents with fatigue. His physical

examination is normal except for the presence of spleno-
megaly. CBC discloses hematocrit, 29%; platelet count,
90,000/uL; WBC, 2700/uL; and an essentially normal red
cell morphology (differential 12% monocytes, 12% gran-
ulocytes, and 76% lymphocytes). A bone marrow aspirate
and biopsy were performed. The aspirate was dry and the
biopsy is pending. Based on the available information, the
most likely diagnosis in this case is

(A) chronic lymphocytic leukemia (CLL)
(B) hairy cell leukemia

(C) chronic myeloid leukemia (CML)
(D) myelofibrosis

(E) multiple myeloma

V-5. A 58-year-old chronic alcoholic and heavy smoker

presents with a 3-cm, firm, right midcervical neck mass.
An excisional biopsy reveals squamous cell carcinoma.
Which of the following is the most appropriate approach
at this time?

(A) Bronchoscopy, esophagoscopy, and laryngoscopy
(B) CT of the neck

(C) CT of the brain

(D) Neck dissection

(E) Radiation therapy

V-6. A 28-year-old man with newly diagnosed acute my-

elogenous leukemia spikes a temperature to 38.7°C
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V-6. (Continued)

(101.7°F) on the sixth day of induction therapy. He feels
well and has no physical complaints. His only medicine
is intravenous cytosine arabinoside, 140 mg every 12 h.
Physical examination is unrevealing. His white blood
count is 900/uL, of which 10% are granulocytes and the
rest mostly lymphocytes; platelet count is 24,000/uL.
Findings on chest x-ray and urinalysis are normal.

After obtaining appropriate cultures, the man’s physi-
cian should

(A) observe closely for the development of a clinically
evident source of fever

(B) begin antibiotic therapy with gentamicin and mez-
locillin

(C) begin granulocyte transfusion and antibiotic ther-
apy with gentamicin and mezlocillin

(D) begin gammaglobulin treatment and antibiotic ther-
apy with gentamicin and mezlocillin

(E) begin antibiotic therapy with amphotericin, genta-
micin, and mezlocillin

V-7. Coumarin-induced skin necrosis is occasionally as-

sociated with the institution of oral anticoagulants in pa-
tients with

(A) antithrombin III deficiency
(B) protein C deficiency

(C) factor VIII deficiency

(D) plasminogen deficiency
(E) dysfibrinogenemias

V-8. A 55-year-old woman presents to the emergency de-

partment because her family notes that she has yellow
skin. The patient has lost 7 kg (15 1bs) over the past 3
months but states that this is because she has been dieting
in preparation for her daughter’s wedding. Her past med-
ical history is significant only for vitiligo. Her physical
examination is unremarkable except for the presence of
scleral icterus and a yellow tinge to the skin. Laboratory
evaluation reveals hematocrit of 17%, WBC count of
2500/uL, and platelet count of 70,000/uL. Serum chem-
istries are normal except for direct bilirubin of 51 wmol/
L (3 mg/dL) and indirect bilirubin of 12 wmol/L (0.7 mg/
dL). The patient’s reticulocyte count is 3%. MCV is
108 fL.. Which one of the following additional laboratory
findings would most likely be associated with this pa-
tient’s clinical syndrome?

(A) Clonal chromosomal abnormalities on karyotypic
analysis of the bone marrow

(B) Positive direct Coombs’ test

(C) Extrahepatic biliary obstruction

(D) Decreased gastric fluid pH

(E) Antiparietal cell antibody

V-9. A 43-year-old woman was diagnosed as having an

infiltrating ductal carcinoma of the right breast when she

V. OncoLoGY AND HEMATOLOGY — QUESTIONS

V-9. (Continued)

was 41. The lesion was 3 cm in diameter. Lymph node
examination was negative. Estrogen and progesterone re-
ceptors were negative. She underwent a lumpectomy, fol-
lowed by radiation therapy to the breast and chest wa