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Question # 1

A 34-year-old man comes to the physician because of foul-smelling diarrhea, fatigue, and bloating for
6 months. During this time, he has had a 5-kg (11-1b) weight loss without a change in diet. He has

type 1 diabetes mellitus that is well-controlled with insulin. Examination shows conjunctival pallor and
inflammation of the corners of the mouth. The abdomen is soft, and there is diffuse tenderness to
palpation with no guarding or rebound. His hemoglobin concentration is 10.4 g/dL. The patient
undergoes upper endoscopy. A photomicrograph of tissue from an intestinal biopsy is shown. Which of
the following is most likely to improve this patient's symptoms?

Answer Image

A || Treatment with ceftriaxone

B || Administration of infliximab
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Answer

Image

Avoidance of certain types of cereal grains

Surgical resection of the colon

Reduced intake of milk proteins

Supplemention of pancreatic enzymes
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Hint

This patient's duodenal biopsy shows villous flattening, elongated and hyperplastic crypts of
Lieberkuhn, and lymphocytic infiltration of the lamina propria.
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Correct Answer

A - Treatment with ceftriaxone

Explanation Why

Foul-smelling diarrhea, fatigue, bloating, unintentional weight loss, abdominal tenderness, and signs
of iron deficiency anemia (low hemoglobin, conjunctival pallor, angular cheilitis) might raise
concern for Whipple disease, which is treated with ceftriaxone. Although duodenal biopsy in
Whipple disease may reveal blunting of the villi, it would also show foamy PAS-positive
macrophages in the lamina propria rather than the lymphocytic infiltration seen in this patient.
Moreover, Whipple disease is also associated with cardiac symptoms (e.g., valve insufficiencies),
arthralgias, and neurological findings (e.g., myoclonia, ataxia, oculomotor impairment), none of
which are seen in this patient.

B - Administration of infliximab

Explanation Why

Foul-smelling diarrhea, fatigue, bloating, unintentional weight loss, abdominal tenderness, and signs
of iron and/or vitamin B2 deficiency (low hemoglobin, conjunctival pallor, angular cheilitis) might
raise concern for Crohn disease (CD), which can be treated with infliximab. However, CD is not
associated with villous atrophy or crypt hyperplasia on intestinal biopsy. Instead, histologic findings
of CD include noncaseating granulomas, giant cells, neutrophilic inflammation of the crypts, and
distinct lymphoid aggregates within the lamina propria.
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Explanation But

Celiac disease most frequently affects the duodenum (major site of iron absorption) and typically
manifests with iron deficiency, as seen in this patient. Whipple disease commonly affects the
duodenum and jejunum (major site of folate absorption) and can manifest with iron and folate
deficiency. While Crohn disease can affect any part of the gut, it most frequently affects the ileum
(major site of vitamin B2 absorption) and may therefore manifest with vitamin B12 deficiency.

Explanation Why

Foul-smelling diarrhea, fatigue, bloating, unintentional weight loss, abdominal tenderness, and signs
of iron deficiency anemia (low hemoglobin, conjunctival pallor, angular cheilitis) should raise
suspicion for celiac disease, for which type 1 diabetes mellitus is a risk factor. The diagnosis is
confirmed by the presence of characteristic histology findings together with positive celiac serology.

While the disease can occur at any age, the age of onset follows a bimodal distribution; it most often
d th
3" 4

affects infants and adults in the 3"~ and 4 decade of life. Treatment consists of a lifelong gluten-free
diet, including avoidance of certain types of cereal grains such as wheat, rye, barley, and spelt.
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D - Surgical resection of the colon

Explanation Why

Diarrhea, fatigue, bloating, unintentional weight loss, abdominal tenderness, and signs of iron
deficiency anemia (low hemoglobin, conjunctival pallor, angular cheilitis) might raise concern for
ulcerative colitis (UC), which can be cured with surgical resection of the affected part of the colon.
However, UC typically manifests with bloody diarrhea and only affects the colon, never the small
intestine. Colonic biopsy in UC would show mucosal and submucosal inflammation and neutrophilic
inflammation of the crypts.

E - Reduced intake of milk proteins

Explanation Why

Foul-smelling diarrhea, bloating, unintentional weight loss, and abdominal tenderness may be
consistent with lactose intolerance, which is managed by avoiding or reducing the intake of
lactose-containing milk products. However, lactose intolerance is not typically associated with signs
of iron deficiency anemia (conjunctival pallor, low hemoglobin, angular cheilitis), which are seen in
this patient. Furthermore, intestinal biopsy in lactose intolerance would show normal intestinal
architecture, rather than the pathological findings seen in this patient's biopsy.

F - Supplemention of pancreatic enzymes

Explanation Why

Foul-smelling diarrhea, fatigue, bloating, unintentional weight loss, and signs of vitamin B2
deficiency (low hemoglobin, conjunctival pallor) might raise concern for exocrine pancreatic
insufficiency, which is treated with pancreatic enzyme supplementation. However, in exocrine
pancreatic insufficiency, an intestinal biopsy would be normal, with preserved villous architecture.
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Question # 2

A 59-year-old man with a history of alcoholic cirrhosis is brought to the physician by his wife for a
1-week history of progressive abdominal distension and yellowing of the eyes. For the past month, he
has been irritable, had difficulty falling asleep, become clumsy, and fallen frequently. Two months ago
he underwent banding for esophageal varices after an episode of vomiting blood. His vital signs are
within normal limits. Physical examination shows jaundice, multiple bruises, pedal edema,
gynecomastia, loss of pubic hair, and small, firm testes. There are multiple small vascular lesions on his
chest and neck that blanch with pressure. His hands are erythematous and warm; there is a flexion
contracture of his left 4™ finger. A flapping tremor is seen on extending the forearms and wrist.
Abdominal examination shows dilated veins over the anterior abdominal wall, the spleen tip is palpated
4 cm below the left costal margin, and there is shifting dullness on percussion. Which of the following
pairs of physical examination findings are caused by the same underlying pathophysiology?

Answer Image
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Answer Image

D || Esophageal varices and pedal edema

E || Caput medusae and spider angiomata

Testicular atrophy and abdominal
distension

Multiple bruises and loss of pubic
hair
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Hint

Most clinical features of cirrhosis are either due to the failure of the liver to perform its normal functions
(e.g., altered bilirubin and sex hormone metabolism, decreased synthesis of proteins, inadequate
elimination of nitrogenous waste products) or related to increased pressure within the portal venous
system.
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Correct Answer

A - Splenomegaly and Dupuytren contracture

Image

Explanation Why

Although splenomegaly and Dupuytren contracture are both associated with cirrhosis, they have
different underlying pathophysiologies. Splenomegaly in cirrhosis is caused by increased pressure
within the splenic vein due to portal hypertension. Even though the reason for the thickening of the
palmar fascia seen in Dupuytren contracture is still incompletely understood, it is unlikely that portal
hypertension would directly cause fibroblastic proliferation and disorderly collagen deposition
associated with the contracture.
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B - Jaundice and flapping tremor

Explanation Why

Although jaundice and flapping tremor are both associated with cirrhosis, they have different
underlying pathophysiologies. Jaundice results from the inability of the liver to conjugate bilirubin,
which leads to unconjugated hyperbilirubinemia. Flapping tremor is seen in patients with hepatic
encephalopathy, in which neurotoxic metabolites like ammonia accumulate in the central nervous
system due to impaired hepatic excretion. Consequently, neurotransmission of joint position sense to
the brain is impaired.

Image

Jaundice _
—\ i
Fetor hepaticus e = | ¥ .
Epidemiology —\_ / =\
[ BETe

Prevalence: approx. 0.27%

in adults Spider angiomata Pl WY r VT
Sex: ¢ »2(2:1) . \ |

Esaphageal varices

Etiology Dupuytren contracture,

Alcohalic liver disease Pruritus4/ i N = palmar erythemsa

Hepatitis B, C. D (scratch marks are common)

Other causes (e.g., MASH) }
L Gynecomastia
Complications

/decompensation

Splenomegaly

Jaundice
Coagulopathy (hemorrhage) Caput medusae
Weight loss

Decreased body hair

Complications of partal hypertension
{e.g., esophageal variceal hemonthiage)
Hepatic encephalopathy Heeites brd
Late complication; HCC

{e.g., chest and axillary hair) W

white nails with
ground glass opacity

Reduced libido,

Prognosis based on hypogonadism ( < ) /

Child-Pugh score

amenorrhea (2 ) '
{ane-year survival rate); |
Class A: almest 100% Edema ——— =
Class B: 80%
Class C: 45% Flantar erythema
Explanation Why

Palmar erythema and gynecomastia are both features of hyperestrogenism. Cirrhosis can result in a
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hyperestrogenic state in which there is an increased estrogen/androgen ratio. This is likely due to
increased peripheral conversion of androgens to estrogens and decreased hepatic breakdown of
estrogen in men with cirrhosis, as well as increased binding and thus inactivation of free testosterone
caused by increased amounts of sex-hormone-binding globulin. Other features of hyperestrogenism
seen in this patient are spider angiomata and loss of pubic hair.

D - Esophageal varices and pedal edema

Image

Explanation Why

Although esophageal varices and pedal edemas are both associated with cirrhosis, they have different
underlying pathophysiologies. Esophageal varices in patients with cirrhosis occur due to portal
hypertension because they are a site of portosystemic shunting of blood. Pedal edema can occur as a
result of decreased hepatic synthesis of albumin, which decreases the plasma oncotic pressure,
causing fluid to shift from the intravascular compartment into the peripheral tissues.
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E - Caput medusae and spider angiomata

Image

Explanation Why

Although both caput medusae and spider angiomata are caused by an abnormal dilation of blood
vessels and are both associated with cirrhosis, they have different underlying pathophysiologies.
Spider angiomata are thought to be caused by hyperestrogenism resulting from an increase in the
estradiol/free testosterone ratio. Caput medusae, on the other hand, is a pathognomonic sign of portal
hypertenswn that is caused by portosystemic shunting of blood between the portal paraumbilical
veins and the systemic superficial epigastric veins due to increased resistance to portal venous flow
in liver cirrhosis.
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F - Testicular atrophy and abdominal distension

Explanation Why

Although testicular atrophy and abdominal distension are both associated with cirrhosis, they have
different underlying pathophysiologies. Hypogonadism in cirrhosis, manifesting as testicular
atrophy, is thought to be due to multiple factors, including primary gonadal injury, suppression of
hypothalamic or pituitary function, as well as binding and inactivation of free testosterone caused by
increased amounts of sex-hormone-binding globulin. Abdominal distension, on the other hand, is
caused by ascites, a complication of both portal hypertension and decreased hepatic albumin
synthesis.

G - Multiple bruises and loss of pubic hair

Explanation Why

Although easy bruising and loss of pubic hair are both associated with cirrhosis, they have different
underlying pathophysiologies. In cirrhosis, the hepatic production of coagulation factors is impaired,
which can lead to coagulopathy and, consequently, easy bruising. The loss of pubic hair in chronic
liver disease, however, is caused by hyperestrogenism resulting from an increase in the estradiol/free
testosterone ratio.
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Question # 3

A 79-year-old man with aortic stenosis comes to the emergency room because of worsening fatigue for

5 months. During this time, he has also had intermittent bright red blood mixed in with his stool. He has
not had any abdominal pain or weight loss. Physical examination shows pale conjunctivae and a
crescendo-decrescendo systolic murmur best heard at the second right intercostal space. The abdomen is
soft and non-tender. Laboratory studies show a hemoglobin of 8 g/dL. and a mean corpuscular volume of

71 um3. Colonoscopy shows no abnormalities. Which of the following is the most likely underlying
mechanism of this patient's bleeding?

Answer Image

A || Thrombus in the superior mesenteric artery

B || Transmural inflammation of the large bowel

C || Atherosclerotic narrowing of the mesenteric arteries

D || Tortuous submucosal blood vessels

E || Inherited factor VIII deficiency
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Hint

This patient has evidence of a chronic, episodic lower GI bleed without mass or diverticula on
colonoscopy. His murmur is consistent with aortic stenosis, which is commonly associated with the
condition causing his GI bleeding.

https://t.me/USMLEAmboss


https://t.me/USMLEAmboss
https://t.me/USMLEAmboss

Correct Answer

A - Thrombus in the superior mesenteric artery

Explanation Why

Acute mesenteric ischemia is caused by acute thromboembolism in the mesenteric arteries and
typically presents with acute, severe abdominal pain followed by “currant jelly” bloody stools, due to
bowel necrosis. This patient's history of intermittent blood in the stool and lack of abdominal pain
make this diagnosis an unlikely cause of his gastrointestinal bleeding.

B - Transmural inflammation of the large bowel

Explanation Why

Transmural inflammation of the large bowel is characteristic of Crohn disease. Although Crohn
disease can present with anemia, it does not usually cause GI bleeding. Also, the absence of typical
features (e.g., chronic diarrhea, abdominal pain, and weight loss) and characteristic findings on
colonoscopy (e.g., skipped linear ulcers, aphthous hemorrhagic mucosa, cobblestone appearance of
mucosa) make Crohn disease an unlikely diagnosis in this patient.

C - Atherosclerotic narrowing of the mesenteric arteries

Explanation Why

Atherosclerotic narrowing of the mesenteric arteries is seen in chronic mesenteric ischemia.
Although this condition also commonly occurs in elderly patients (> 60 years), it is characterized by
postprandial pain (abdominal angina) and weight loss, which this patient does not have. In addition,
chronic mesenteric ischemia does not typically cause hematochezia, as seen here.
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Image

Explanation But

Most patients with aortic stenosis who experience bleeding from angiodysplasia have complete
resolution of GI bleeding after aortic valve replacement.

Explanation Why

Tortuous and dilated submucosal blood vessels are characteristic of angiodysplasia, which is
associated with aortic stenosis (as seen in this patient). The dysplastic vessels seen in angiodysplasia
are typically located in the cecum and ascending colon (in > 75% of cases) and classically cause
episodic and self-limiting bleeding. Colonoscopic visualization is challenging and definitive
diagnosis usually requires angiography. Other conditions associated with angiodysplasia include von
Willebrand disease and end-stage renal disease.
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E - Inherited factor VIII deficiency

Explanation Why

Inherited deficiency of factor VIII is characteristic of hemophilia A. Although hemophilia can also
cause gastrointestinal bleeding, it is an unlikely etiology in this patient who lacks typical symptoms

(e.g., recurrent spontaneous or prolonged episodes of epistaxis and hemarthrosis beginning early in
life).
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Question # 4

A 35-year-old woman with irritable bowel syndrome comes to the physician because of increased
diarrhea. She has not had any fever, bloody stools, nausea, or vomiting. The increase in stool frequency
began when she started a new job. She is started on loperamide, and her symptoms improve. Which of

the following is the primary mechanism of action of this drug?

Answer

Image

A || p-opioid receptor agonism

B || 5-HT3 receptor antagonism

C || Acetylcholine receptor antagonism

D || Physical protection of stomach mucosa

E || D2 receptor antagonism

F || H2 receptor antagonism
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Hint

Loperamide is in the same drug class as diphenoxylate, fentanyl, and dextromethorphan.
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Correct Answer

Explanation Why

Loperamide is an antidiarrheal drug that acts directly on p-opioid receptors in the GI tract to inhibit
propulsive peristalsis and intestinal fluid secretion, and increase anal sphincter tone. Unlike other p-
opioid receptor agonists, loperamide has poor CNS penetration and therefore lacks analgesic
properties.

B - 5-HT3 receptor antagonism

Explanation Why

Ondansetron is an antiemetic that blocks serotonin both centrally and peripherally via 5-HT3
receptor antagonism. It is not used to treat diarrhea. Loperamide does not act on 5-HT3 receptors.

C - Acetylcholine receptor antagonism

Explanation Why

Antimuscarinic agents, such as dicyclomine, act on acetylcholine receptors of smooth muscle cells to
decrease gastrointestinal spasticity and motility. Although dicyclomine can be used to treat some
symptoms of irritable bowel syndrome (e.g., cramping), it is not effective against diarrhea.
Loperamide does not act on acetylcholine receptors.

https://t.me/USMLEAmboss


https://t.me/USMLEAmboss
https://t.me/USMLEAmboss

D - Physical protection of stomach mucosa

Explanation Why

Bismuth subsalicylate protects the GI mucosa via antisecretory, antimicrobial, and anti-inflammatory
mechanisms. It can be useful in treating diarrhea, particularly from enterotoxigenic Escherichia coli,
but is not commonly used for IBS. Loperamide does not act via this mechanism.

E - D2 receptor antagonism

Explanation Why

Metoclopramide is an antiemetic and prokinetic agent that acts via serotonin receptor antagonism and
dopamine receptor antagonism. It functions primarily by blocking D2 receptors in the CNS but also
blocks 5-HT3 receptors at higher doses. Metoclopramide increases motility in the GI tract and
decreases anal sphincter tone; therefore, diarrhea is a side effect and not an indication for the drug.
Loperamide does not act on dopamine receptors.

F - H2 receptor antagonism

Explanation Why

H2 antihistamines (e.g., famotidine, ranitidine) act at gastric parietal cells to inhibit acid secretion.
They are used to treat conditions such as GERD and PUD but are not used to treat diarrhea.

Loperamide does not act on H2 receptors.
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Question # 5

A new imaging modality is being tested to study vitelline duct morphology. A fetus at 20 weeks'
gestation is found to have partial obliteration of this duct. Which of the following is the most likely

sequela of this condition?

Answer

Image

Protrusion of
abdominal viscera
into the umbilical
cord

Swelling in the
genital region

Discharge of
meconium from the
umbilicus

Dilation of the
descending colon

Discharge of urine
from the umbilicus

Patent urachus

Urachal cyst

Urachal sinus Vesicourachal diverticulum
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Answer Image
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Hint

During normal embryonic development, the vitelline duct obliterates completely by the 6™ to 7™M week
of gestation. Incomplete obliteration of the vitelline duct results in a Meckel diverticulum, the most
common congenital gastrointestinal tract anomaly.
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Correct Answer

A - Protrusion of abdominal viscera into the umbilical cord

Explanation Why

Protrusion of abdominal viscera into the umbilical cord is characteristic of an omphalocele, which

results from failure of the midgut to retract into the abdominal cavity during the 10" week of

gestation. Incomplete obliteration of the vitelline duct does not result in herniated loops of bowel.

B - Swelling in the genital region

Explanation Why

Swelling in the genital region is characteristic of a communicating hydrocele, which is caused by a
failure of obliteration of the processus vaginalis, not the vitelline duct.

C - Discharge of meconium from the umbilicus

Explanation Why

Discharge of meconium from the umbilicus is a sequela of a vitelline fistula, which occurs if the
vitelline duct remains patent. This fetus at 20 weeks' gestation has a partially obliterated vitelline
duct.
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D - Dilation of the descending colon

Explanation Why

This fetus will develop a Meckel diverticulum, which can cause bowel obstruction as as a result of
intussusception, volvulus, or a fecolith within the diverticulum. However, the most common location
of Meckel diverticulum is the terminal lieum. Therefore, the proximal small bowel is typically
dilated and the distal descending colon will be collapsed. Dilation of the descending colon is instead
associated with Hirschsprung disease and anal atresia.

E - Discharge of urine from the umbilicus

Image
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Explanation Why

Discharge of urine from the umbilicus is caused by a urachal fistula, which results from a failure of
the urachus to obliterate, not the vitelline duct.
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Image
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Explanation But
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The rule of 2s in Meckel diverticulum: 2% of the population, 2 inches (5 cm) long, 2 feet (60 cm)
from the ileocaecal valve, 2/3™ with ectopic mucosa, 2 types of ectopic tissue (gastric and

pancreatic).

Explanation Why

Patients with Meckel diverticulum are usually asymptomatic. However, some patients can develop
lower GI bleeding as a result of diverticulitis and/or intussusception (the diverticulum acts as a lead

point for intussusception). In some patients, the diverticulum contains ectopic gastric tissue, which
can also cause lower GI bleeding as a result of gastric acid induced ulceration of the ileal mucosa.
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Question # 6

A 28-year-old woman with HIV comes to the physician because of an 8-day history of severe pain while
swallowing. She has been hospitalized several times with opportunistic infections and has poor
adherence to her antiretroviral drug regimen. Endoscopy shows extensive, white, plaque-like lesions in
the proximal esophagus. Culture of a biopsy specimen grows Candida albicans. Treatment with
intravenous anidulafungin is initiated. Which of the following is the primary mechanism of action of this

drug?
Answer Image

A || Decreased DNA synthesis
B Inhibition of alpha-

demethylase
C || Binding to ergosterol
D || Binding to tubulin
E || Decreased glucan synthesis T
v Inhibition of squalene

epoxidase
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Hint

Other drugs with a similar mechanism of action are caspofungin and micafungin.
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Correct Answer

A - Decreased DNA synthesis

Explanation Why

Decreased DNA synthesis is the mechanism of action of the antimetabolite antifungal drug
flucytosine. Flucytosine can be used for systemic fungal infections when combined with
amphotericin B, and is particularly useful for the treatment of cryptococcal meningitis. It is
ineffective in the treatment of esophageal candidiasis.

B - Inhibition of alpha-demethylase

Explanation Why

Inhibition of 14-alpha-demethylase is the mechanism of action of the azole class (e.g., miconazole,
voriconazole, and itraconazole) of antifungal drugs. The azole antifungal class has a wide spectrum
of clinical use and are also considered first-line treatment for esophageal candidiasis. The medication
administered to this patient has a different mechanism of action.

C - Binding to ergosterol

Explanation Why

Binding to ergosterol is the mechanism of action of the polyene class of antifungal drugs, which
includes amphotericin B and nystatin. They have a very broad spectrum of efficacy but are not the
first-line treatment for candida esophagitis.
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D - Binding to tubulin

Explanation Why

Binding to tubulin is the mechanism of action of griseofulvin, which is used to treat a variety of
superficial fungal infections (e.g., tinea). It does not play a role in the treatment of esophageal
candidiasis.

Image
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Explanation Why

Echinocandin antifungal drugs (e.g., anidulafungin, caspofungin) block the synthesis of B-(1,3)-D-
glucan, a component of the fungal cell wall. Echinocandin antifungals have a broad spectrum
efficacy with minimal CSF penetration, and are used for management of both invasive aspergillosis
and invasive candidiasis.
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F - Inhibition of squalene epoxidase

Explanation Why

Inhibition of squalene epoxidase is the mechanism of action of terbinafine. It is used as a treatment
for dermatophyte skin infections (e.g., tinea, onychomycosis). Terbinafine has no role in the
treatment of esophageal candidiasis.
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Question # 7

A 49-year-old man comes to the physician because of a 6-month history of increasing fatigue and
reduced libido. He also complains of joint pain in both of his hands. His vital signs are within normal
limits. Physical examination shows tanned skin and small testes. The second and third
metacarpophalangeal joints of both hands are tender to palpation and range of motion is limited. The
liver is palpated 2 to 3 cm below the right costal margin. Histopathologic examination of a liver biopsy
specimen shows intracellular material that stains with Prussian blue. This patient is at greatest risk for
developing which of the following complications?

Answer

A || Colorectal carcinoma

B || Restrictive cardiomyopathy

Normal

C Rheumatoid arthritis

D || Pancreatic adenocarcinoma

E || Non-Hodgkin lymphoma
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Hint

Skin hyperpigmentation, testicular atrophy, hepatomegaly, and siderosis with Prussian blue staining are
all suggestive of hemochromatosis.
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Correct Answer

A - Colorectal carcinoma

Explanation Why

Many risk factors exist for colorectal carcinoma, including genetic syndromes (such as familial

occur.

adenomatous polyposis and HNPCC), inflammatory bowel disease, tobacco use, and a low-fiber diet.
Although some studies suggest an increased risk of colorectal cancer in patients with
hemochromatosis, this association is not well established and other complications are more likely to
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Explanation But

Patients with hemochromatosis are also at a significantly higher risk of developing hepatocellular
carcinoma (HCC) when compared to the general population. HCC is the most common cause of
death in patients with hemochromatosis.

Explanation Why

In patients with untreated or advanced hemochromatosis, the deposition of iron in cardiac tissues and
subsequent fibrosis can lead to either a restrictive cardiomyopathy (more typical) or dilated
cardiomyopathy (less common, but often reversible).

C - Rheumatoid arthritis

Explanation Why

Known risk factors for rheumatoid arthritis include being female, genetic predisposition (HLA-DR4
has been implicated), and smoking. Hemochromatosis is not a risk factor for rheumatoid arthritis, but
is associated with the development of calcium pyrophosphate deposition disease and irreversible
arthropathy, especially affecting the MCP joints (as seen in this patient).

D - Pancreatic adenocarcinoma

Explanation Why

Risk factors for pancreatic adenocarcinoma include certain genetic syndromes (e.g., Peutz-Jeghers
syndrome), tobacco use, chronic pancreatitis, and diabetes. There is no known link between
hemochromatosis and pancreatic cancer.
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E - Non-Hodgkin lymphoma

Explanation Why

Risk factors for NHL include infections (e.g., EBV, HCV, Helicobacter pylori), autoimmune

diseases (e.g., Hashimoto thyroiditis), and dermatomyositis. There is no known association between

hemochromatosis and the development of NHL.

https://t.me/USMLEAmboss


https://t.me/USMLEAmboss
https://t.me/USMLEAmboss

Question # 8

A 47-year-old man with alcoholic cirrhosis comes to the physician for a follow-up examination.
Examination of the skin shows erythema over the thenar and hypothenar eminences of both hands. He
also has numerous blanching lesions over the trunk and upper extremities that have a central red vessel
with thin extensions radiating outwards. Which of the following is the most likely underlying cause of

these findings?

Answer

Image

A || Increased circulating ammonia

B || Decreased circulating albumin

C || Decreased circulating thrombopoietin

D || Decreased circulating testosterone

E || Increased circulating cortisol

F || Increased circulating estrogen
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Hint

This patient's skin findings are consistent with palmar erythema and spider angiomas, which are related
to his cirrhosis.
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Correct Answer

A - Increased circulating ammonia

Explanation Why

Hepatic failure from cirrhosis results in inadequate elimination of metabolic products with
subsequent accumulation of neurotoxic metabolites (e.g., ammonia). Elevated serum ammonia levels
contribute to the development of hepatic encephalopathy. Elevated ammonia levels do not cause

palmar erythema or spider angiomas.

B - Decreased circulating albumin

Explanation Why

Hypoalbuminemia due to impaired production of albumin can occur secondary to cirrhosis. The
subsequently decreased oncotic pressure, together with increased venous pressures secondary to
portal hypertension (a common finding in cirrhosis), promotes extravascular fluid shift into the
interstitium and results in peripheral edema and ascites formation. Hypoalbuminemia, however, is
not the underlying cause of palmar erythema and spider angiomas.

C - Decreased circulating thrombopoietin

Explanation Why

Impaired production of thrombopoietin secondary to cirrhosis, together with congestive
splenomegaly with platelet sequestration due to portal hypertension (a common finding in cirrhosis),
can cause thrombocytopenia. Decreased thrombopoietin does not cause palmar erythema or spider

angiomas.
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D - Decreased circulating testosterone

Explanation Why

Cirrhosis can result in low testosterone levels and hypogonadism as liver dysfunction progresses. In
men, this results in reduced libido, erectile dysfunction, infertility, and testicular atrophy. However,
low testosterone levels are not the underlying cause of palmar erythema and spider angiomas.

E - Increased circulating cortisol

Explanation Why

Increased serum cortisol levels are characteristic of Cushing syndrome, which can cause various
cutaneous manifestations, including thin, easily bruisable skin, purple abdominal striae, and flushing

of the face. Cushing syndrome is not associated with palmar erythema or spider angiomas. Moreover,
cirrhosis does not result in hypercortisolism.
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Image
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Explanation Why

Hyperestrogenism in patients with liver dysfunction occurs due to impaired hepatic metabolism of
estrogen and androstenedione (which is then converted to estrogen by aromatase in adipose cells).
Elevated estrogen levels stimulate the proliferation and dilation of capillaries, resulting in palmar
erythema and spider angioma. In men, increased estrogen levels can also cause feminization, which
may manifest as gynecomastia, decreased body hair (e.g., loss of chest, pubic, and/or axillary hair),
and/or testicular atrophy.
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Question # 9

Two days after undergoing porcine aortic valve replacement surgery for aortic valve stenosis, a
62-year-old patient develops yellow discoloration of the sclera. His vital signs are within normal limits.

Physical examination shows scleral icterus. Abdominal examination shows no abnormalities. Laboratory

studies show:

Hematocrit 49%
Reticulocyte count 1.2%
Serum
AST 15 U/L
ALT 18 U/L
Bilirubin, total 2.8 mg/dL
Direct 0.3 mg/dL
Lactate dehydrogenase || 62 U/L

Which of the following is the most likely underlying mechanism of this patient's laboratory findings?

Answer

Image

Impaired bilirubin
conjugation
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Answer

Image

Mechanical erythrocyte
damage

Drug-induced toxicity

Absent hepatic
glucuronosyltransferase

Impaired bilirubin
excretion
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Hint

Asymptomatic jaundice induced by physical stress (e.g., surgery) along with laboratory studies showing
unconjugated hyperbilirubinemia, normal LDH, and normal liver enzyme levels is consistent with
Gilbert syndrome.
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Correct Answer
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Explanation Why

damaged, liver enzyme levels are normal.

A mutation in the promoter sequence of the UGT1A1 gene causes decreased activity of UDP-
glucuronosyltransferase, which is the underlying pathomechanism of Gilbert syndrome. Physical

stress (trauma, surgery, exhaustion) triggers decreased conjugation of bilirubin, resulting in mild
unconjugated hyperbilirubinemia and subsequent transient jaundice. Because hepatocytes are not
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B - Mechanical erythrocyte damage

Explanation Why

Mechanical damage to erythrocytes secondary to a prosthetic aortic valve can result in hemolysis
with unconjugated hyperbilirubinemia. However, hemolytic anemia is marked by a decreased
hematocrit as well as an elevated LDH and reticulocyte count. This patient's normal hematocrit,
reticulocyte count, and LDH exclude this diagnosis. In addition, mechanical erythrocyte damage
occurs more commonly with mechanical heart valves than with bioprosthetic valves.

C - Drug-induced toxicity

Explanation Why

Halogenated inhaled anesthetics (e.g., halothane) and amiodarone, which is often used for atrial
fibrillation prophylaxis after cardiac surgeries, can cause liver toxicity. However, drug-induced liver
toxicity causes hepatocyte damage, resulting in elevated liver enzymes (AST and ALT). This
patient's AST and ALT levels are normal.

D - Absent hepatic glucuronosyltransferase

Explanation Why

The complete absence or marked loss of function of hepatic UDP-glucuronosyltransferase due to
mutations in the coding sequence of the UGT1A41 gene is characteristic of Crigler-Najjar syndrome
(type 1). This condition causes severe unconjugated hyperbilirubinemia and manifests in infancy
with neonatal jaundice and neurological symptoms caused by kernicterus; it is not the underlying
cause of this 62-year-old patient's laboratory findings.
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E - Impaired bilirubin excretion

Explanation Why

Impaired hepatic bilirubin excretion is characteristic of Dubin-Johnson syndrome and Rotor
syndrome. Both conditions are benign, hereditary hyperbilirubinemias, in which bilirubin is
conjugated correctly but the hepatic excretion of bilirubin is impaired. Therefore, patients develop
conjugated hyperbilirubinemia.
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Question # 10

A 47-year-old man comes to the physician because of abdominal pain and foul-smelling, watery diarrhea
for several days. He has not had nausea, vomiting, or bloody stools. He has a history of alcohol use
disorder and recently completed a 7-day course of clindamycin for pneumonia. He has not traveled out
of the United States. Which of the following toxins is most likely to be involved in the pathogenesis of

this patient's symptoms?

Answer

Image

A || Shiga toxin

B Heat-stable toxin

C || Cholera toxin

D || Cereulide toxin

E || Clostridioides difficile cytotoxin

F || Alpha toxin
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Hint

This man has watery diarrhea following recent antibiotic use. His presentation is consistent with
Clostridioides difficile infection.
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Correct Answer

A - Shiga toxin

Explanation Why

Shiga toxin is produced by Shigella spp. and enterohemorrhagic E. coli O157:H7. This toxin inhibits
the 60S subunit of ribosomes by cleaving adenine in ribosomal RNA. This causes enterocyte injury,
which results in mucoid, bloody diarrhea, which is not present in this patient. This patient's recent
antibiotic use 1s associated with a different cause of diarrhea.

B - Heat-stable toxin

Explanation Why

Heat-stable toxin is produced by enterotoxigenic E. coli (ETEC), a common pathogen implicated in
traveler's diarrhea. This toxin stimulates guanylate cyclase, which in turn increases levels of cGMP,
resulting in decreased reabsorption of sodium, chloride, and water from the intestinal lumen. A
patient with no history of recent travel is unlikely to have diarrhea due to ETEC.

C - Cholera toxin

Explanation Why

The cholera toxin is produced by Vibrio cholera. This toxin stimulates adenylate cyclase, resulting in
increased secretion of chloride and water into the intestinal lumen. Cholera is characterized by
voluminous rice-water diarrhea and is most commonly associated with ingestion of contaminated
water. Cholera is very rare in the US and there are no indications that this patient may have been
exposed to contaminated water.
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D - Cereulide toxin

Explanation Why

The cereulide toxin (a preformed toxin) is produced by Bacillus cereus, which causes acute nausea
and vomiting (1-5 hours after ingestion) and/or watery, nonbloody diarrhea (8—18 hours after
ingestion). This toxin is typically found in reheated rice. However, this patient has no history of rice
consumption or vomiting, and the time course of his illness is not consistent with B. cereus infection.

Explanation Why

Clostridioides difficile produces two toxins: toxin A (enterotoxin) and toxin B (cytotoxin). Both
toxins depolymerize actin filaments and disrupt the cellular cytoskeleton, while toxin A also causes
intestinal inflammation, leading to excessive fluid secretion. These traits cause pseudomembranous
colitis and watery, foul-smelling diarrhea, as seen in this patient. Enzyme immunoassay of toxin A
and B are commonly used as screening tests for C. difficile-associated diarrhea (CDAD).

F - Alpha toxin

Explanation Why

The alpha toxin is produced by Clostridium perfringens. This toxin is a phospholipase (lecithinase)
that disrupts the cell membrane of enterocytes and causes Clostridium perfringens enterocolitis,
which is characterized by abdominal pain and watery diarrhea. The diarrhea seen in Clostridium
perfringens enterocolitis usually resolves within 24 hours and is unlikely in this patient.
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Question # 11

An investigator is studying the teratogenicity of cigarette smoking during pregnancy. He reviews several
databases containing data about birth defects and prenatal drug exposures and finds that infants exposed
to cigarette smoke in utero are approximately 2 times as likely to have a particular birth defect than

unexposed infants. This defect results from abnormal development during the 6™ week of gestation,
when the maxillary prominences grow medially and fuse first with the lateral and then the medial nasal

prominence. The defect is most likely which of the following?

Answer

Image

A || Cleft palate

B || Cleft lip

5" week

Wedial nasal process

10" week

C Choanal atresia

D || Macrognathia

E || Micrognathia

F || Torus palatinus
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Hint

The defect in question is a result of failure to fuse that is commonly seen in infants with Patau
syndrome.
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Correct Answer

A - Cleft palate

Explanation Why

The secondary palate is formed when the lateral palatine shelves eventually fuse after moving from a

horizontal to vertical orientation at about the 8 week of development. Failure of the shelves to
either change in orientation (e.g., as in Pierre Robin syndrome), fuse together, or fully join the nasal
septum leads to a cleft palate. While often coincidental with this patient's defect, a cleft palate

develops later than the 6™ week of gestation and does not involve the maxillary prominences.
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Explanation Why

Cleft lip is caused by failure of fusion of the maxillary prominence with the medial nasal
prominence. Normally, children have two copies of GSTT]1, a gene that is protective against the
development of a cleft lip. However, embryos with only one copy of this gene (e.g., in some
European and Asian ancestry) have a 20-fold increase in developing a cleft lip if exposed to cigarette
smoke in utero.

C - Choanal atresia

Explanation Why

Congenital choanal atresia is due to a failure of the canalization of the nasal pits during the 56t

week of fetal development. As the nasal sacs extend posteriorly to develop into the nares, a
membrane forms between the nasal and oral epithelia. Canalization requires the rupture of this
membrane; if it fails to do so, choanal atresia results. This can occur unilaterally, or less commonly
bilaterally (33% of the time).

D - Macrognathia

Explanation Why

Macrognathia is a relatively rare condition in which the jaw develops normally but is much larger in
proportion to the rest of the head. While there is a hereditary component, it is associated with
neoplastic and metabolic conditions, such as Paget's disease and pituitary gigantism. There is no
failure to fuse in the development of macrognathia.

E - Micrognathia

Explanation Why

An undersized jaw (micrognathia) due to mandibular hypoplasia can be found in many different
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conditions, including trisomy 18, fetal alcohol syndrome, and Pierre Robin syndrome. Although
heavy maternal smoking may increase the risk of conditions related to some conditions that cause
micrognathia (e.g., Pierre Robin syndrome), micrognathia is not associated with maxillary
prominence fusion.

F - Torus palatinus

Explanation Why

Torus palatinus is a benign bony overgrowth that is typically located in the midline of the hard palate.
Although it can occur congenitally in some cases, it is not caused by a failure of bones to fuse.
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Question # 12

A 47-year-old man with gastroesophageal reflux disease comes to the physician because of severe
burning chest pain and belching after meals. He has limited his caffeine intake and has been avoiding

food close to bedtime. Esophagogastroduodenoscopy shows erythema and erosions in the distal

esophagus. Which of the following is the mechanism of action of the most appropriate drug for this

patient?

Answer

Image

Enhancement of the mucosal barrier

B || Inhibition of D2 receptors

C || Neutralization of gastric acid
D || Inhibition of H2 receptors

E || Inhibition of ATPase
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Hint

This patient has symptoms consistent with severe GERD, and evidence of reflux-induced esophagitis. A
proton pump inhibitor (PPI) would be the appropriate first-line drug therapy for this patient.
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Correct Answer

A - Enhancement of the mucosal barrier

Explanation Why

Enhancement of the mucosal barrier in the stomach and duodenum is the mechanism of action of
sucralfate, which forms a protective barrier, acts as an acid buffer, and promotes HCO3 production. It
is commonly used in the treatment of peptic ulcer disease, but is not considered first-line for GERD.

B - Inhibition of D2 receptors

Explanation Why

Inhibition of D2 receptors in the stomach (e.g., metoclopramide) increases lower esophageal
sphincter (LES) tone and increases gastric motility. While these agents can improve symptoms of
GERD, they are not used for this purpose because of their adverse effects (e.g., parkinsonism).

C - Neutralization of gastric acid

Explanation Why

Neutralization of gastric acid is the mechanism of action of antacids such as calcium carbonate.
These agents are commonly used for mild, intermittent heartburn, and/or GERD. However, this
patient has severe symptoms and is unlikely to experience long-term improvement with antacids
alone.
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D - Inhibition of H2 receptors

Explanation Why

H2 antihistamines, such as ranitidine, inhibit histamine-dependent gastric acid secretion via their
antagonistic effect on H2 receptors in the gastric parietal cells. Although they may be used for mild
GERD symptoms, a different agent is indicated for this patient with severe symptoms and

esophagitis.

Explanation Why

Proton pump inhibitors (PPIs) irreversibly inhibit H' /K~ ATPase in parietal cells of the stomach and

thus reduce the ATP-dependent secretion of H" ions into the gastric lumen. They are considered first-
line for patients with severe GERD.
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Question # 13

A 46-year-old woman from Ecuador is admitted to the hospital because of tarry-black stools and
epigastric pain for 2 weeks. The epigastric pain is relieved after meals, but worsens after 1-2 hours. She
has no history of serious illness and takes no medications. Physical examination shows no abnormalities.
Fecal occult blood test is positive. Esophagogastroduodenoscopy shows a bleeding duodenal ulcer.
Microscopic examination of a duodenal biopsy specimen is most likely to show which of the following?

Answer Image

A || Curved, flagellated gram-negative rods

Gram-negative S-shaped rods with polar
flagella

AccV  Spot Magn Det WD Exp p——— 2um
150kV 40 9951x SE 105 1

Irregularly drumstick-shaped gram-
positive rods

D || Gram-positive lancet-shaped diplococci
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Answer

Dimorphic budding yeasts with
pseudohyphae

Teardrop-shaped multinucleated
trophozoites
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Hint

This patient presents with a bleeding duodenal ulcer found on EGD. The most common cause of peptic
ulcer disease is infection with H. pylori.
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Correct Answer

Explanation Why

H. pylori is a curved, flagellated gram-negative rod which mainly colonizes the antrum of the
stomach. H. pylori is also catalase positive, oxidase positive, and urease positive.

B - Gram-negative S-shaped rods with polar flagella

Image

AccV Spot Magn Det WD Exp p——— 2um
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Explanation Why

Campylobacter jejuni is a S-shaped, gram-negative rod with polar flagella. It is the most common
pathogen responsible for foodborne gastroenteritis in the US and causes bloody diarrhea. It may be
antecedent to Guillain-Barré syndrome and reactive arthritis, but it has no association with PUD.
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C - Irregularly drumstick-shaped gram-positive rods

Explanation Why

C. difficile is a drumstick-shaped, gram-positive rod that is part of the natural gut flora in 5% of
adults. Although clostridium enterocolitis may lead to bloody diarrhea, the bacteria is not associated
with PUD.

D - Gram-positive lancet-shaped diplococci

Image

Explanation Why

Gram-positive lancet-shaped diplococci describes the histological findings of S. preumoniae, which
may cause many conditions (e.g., pneumonia, meningitis, sinusitis) but not gastrointestinal ulcers.
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E - Dimorphic budding yeasts with pseudohyphae

Image

Explanation Why

Candida albicans is a dimorphic budding yeast forming hyphae and long pseudohyphae. Candida
albicans can cause esophagitis in immunosuppressed patients (e.g., HIV, transplant patients, diabetes
mellitus) that can also lead to tarry stools if bleeding occurs, but it is not a common cause of PUD.
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F - Teardrop-shaped multinucleated trophozoites

Image

Explanation Why

Giardiasis is a common parasitic infection caused by Giardia lamblia, which in their active form in
the human body, appear as teardrop-shaped trophozoites. It presents with voluminous diarrhea
characteristically consisting of frothy and greasy stools but is not associated with gastrointestinal

bleeding or PUD.
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Question # 14

A 31-year-old man comes to the physician because of a 2-day history of abdominal pain and diarrhea.
He reports that his stools are streaked with blood and mucus. He returned from a vacation in the
Philippines 3 weeks ago. His vital signs are within normal limits. Abdominal examination shows
hyperactive bowel sounds. A photomicrograph of a trichrome-stained wet mount of a stool specimen is
shown. Which of the following organisms is the most likely cause of this patient's symptoms?

*:,-._

K ve

Answer

A || Entamoeba histolytica
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Answer

Giardia lamblia

Shigella dysenteriae

Campylobacter jejuni

AccV  Spot Magn Det WD Exp p——-=— 2um
150kV 40 9951x SE 105 1
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Answer

E || Cryptosporidium parvum

iy A

F Trichuris trichiura
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Hint

The dark circular inclusions in the photomicrograph represent ingested erythrocytes within the
trophozoite.
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Correct Answer

Image

Explanation Why

Entamoeba histolytica causes amebiasis, which is consistent with the clinical presentation of this
patient (abdominal pain and bloody stool with mucus). Symptoms manifest after an incubation
period of 1-4 weeks, which would correspond with this patient's vacation to an endemic area. It is
diagnosed based on the presence of cysts or trophozoites containing phagocytosed erythrocytes in
fresh stool, which are seen in the photomicrograph. Intestinal amebiasis is typically treated with
metronidazole followed by paromomycin, a luminal agent that eradicates intestinal cysts.

https://t.me/USMLEAmMboss
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B - Giardia lamblia

Image

Explanation Why

Infection with Giardia lamblia can manifest with mucus in the stool, as seen in this patient.
However, it does not cause bloody diarrhea, but rather voluminous, frothy steatorrhea. Giardia is
identified on stool microscopy, where it takes the form of cysts with a two-layered cell wall, multiple
nuclei and thread-like median bodies in the cytoplasm, none of which is present in this patient's
specimen.
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C - Shigella dysenteriae

Image

Explanation Why

Shigella dysenteriae infection manifests with inflammatory, bloody diarrhea and abdominal pain, as
seen in this patient. However, Shigella are gram-negative bacilli. The presence of trophozoites in this
wet stool mount suggests a different diagnosis.
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D - Campylobacter jejuni

Image

AccV  Spot Magn Det WD Exp p———--—— 2pum
150kV 40 9951x SE 105 1

Explanation Why

Campylobacter jejuni infection manifests with inflammatory, bloody diarrhea and abdominal pain, as
seen in this patient. However, the infection is diagnosed by stool culture at 42°C, which would grow
gram-negative, oxidase-positive, comma-shaped bacilli. The presence of trophozoites in this wet
stool wount suggests a different diagnosis.
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E - Cryptosporidium parvum

Image

Explanation Why

Cryptosporidium parvum causes chronic, watery, non-bloody diarrhea in immunocompromised
patients. While it can cause mild, self-limited diarrhea in immunocompetent hosts, it would not cause
bloody diarrhea, as seen in this patient. It appears on stool microscopy as round acid-fast oocysts,
which are not present in this patient's specimen.

https://t. mne/USMLEAmMboss https://t.me/USMLEAmbOSS


https://t.me/USMLEAmboss
https://t.me/USMLEAmboss

F - Trichuris trichiura
Image
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Explanation Why
Infection with the parasite Trichuris trichiura (whipworm) is typically chronic and asymptomatic.
Patients with a high worm burden can present with blood and mucus in the stool, as seen in this
patient. However, Trichuris trichiura appears on stool microscopy as barrel-shaped eggs with bipolar
protuberances. These findings are not present in this patient's specimen.
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Question # 15

A previously healthy 42-year-old man comes to the emergency room with constipation and diffuse,
worsening abdominal pain for 2 days. He has no history of major medical illness. His father died in a car
accident at the age of 32 years, and his mother has type 2 diabetes mellitus but is otherwise healthy. A
diagnosis of bowel obstruction is suspected and he is taken to the operating room for exploratory
laparotomy. A partial resection of the colon is performed. The gross appearance of the patient's colonic
tissue is shown. Microscopic examination shows tubular, tubulovillous, and villous adenomas.
Assuming the patient's partner is not a carrier of the condition, which of the following is the likelihood
that this patient’s children will develop this condition?

Answer || Image

A || 100%

B || 25%
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Answer

Image

75%

50%

0%
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Hint

This patient has hundreds of colonic polyps with varying histology, consistent with a diagnosis of
familial adenomatous polyposis (FAP).
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Correct Answer

A-100%

Explanation Why

If the patient is a homozygous dominant (i.e. two dominant/diseased alleles), there is a 100%
probability of passing down a dominant allele to his offspring. Almost all individuals with an
autosomal dominant disease have only one affected parent and are thus genetically heterozygous.
Even if this man developed a de novo mutation, the probability is exceptionally rare that he
developed two de novo mutations in the same gene locus on both alleles, so he would be assumed to

be heterozygous as well.

B -25%

Explanation Why

When both parents are heterozygous for an autosomal recessive disease, the chance of disease
inheritance is 25%. FAP is autosomal dominant, not autosomal recessive. Furthermore, there is one
affected parent and no carriers in this scenario.

C-75%

Explanation Why

When both parents are heterozygous for an autosomal dominant disease, the chance of disease
inheritance is 75% (50% heterozygous and 25% homozygous dominant). FAP is an autosomal
dominant disease, but only one parent is affected in this scenario.
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Explanation Why

Familial adenomatous polyposis (FAP) is caused by an autosomal dominant mutation in the APC
tumor suppressor gene. It can be determined that this patient is heterozygous (i.e., one dominant/
disease allele) because his mother is otherwise healthy. In addition, his partner has no FAP (i.e., two
recessive/healthy alleles). Therefore, the patient's child has a 50% chance of inheriting one dominant
allele and developing FAP.

E-0%

Explanation But

In an exceedingly rare case of mosaicism, certain somatic cells will carry the de novo mutation for
FAP while other cells, such as germ cells, will not. This scenario can lead to a 0% probability of
disease in the offspring, but mosaicism should not be assumed unless otherwise stated.

Explanation Why

Some patients have no family history of FAP because they developed a de novo mutation. Regardless
of past family history, once the mutation is established in an individual, FAP will be passed down to
offspring in an autosomal dominant inheritance pattern.
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Question # 16

A 64-year-old woman with osteoarthritis is brought to the emergency room because of a 2-day history of
nausea and vomiting. Over the past few weeks, she has been taking acetaminophen frequently for

worsening knee pain. Examination shows scleral icterus and tender hepatomegaly. She appears

confused. Serum alanine aminotransferase (ALT) level is 845 U/L, aspartate aminotransferase (AST) is
798 U/L, and alkaline phosphatase is 152 U/L. Which of the following is the most likely underlying

mechanism of this patient's liver failure?

Answer

Image

A || Glucuronide-conjugate formation

B || Salicylic acid formation

C || N-acetyl-p-benzoquinoneimine formation

D || N-acetylcysteine formation

E || Sulfate-conjugate formation
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Hint

This patient presents with signs of acute liver failure due to acetaminophen toxicity.
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Correct Answer

A - Glucuronide-conjugate formation

Explanation Why

Glucuronidation and subsequent urinary excretion is one of the metabolic pathways for clearance of
acetaminophen. Increased glucuronide formation would result in decreased hepatotoxic metabolite
formation and decrease the risk of liver injury.

B - Salicylic acid formation

Explanation Why

Salicylic acid is a metabolite of aspirin (acetylsalicylic acid), not acetaminophen. Although aspirin
toxicity could also cause liver failure, this patient was taking a different medication.

Explanation Why

N-acetyl-p-benzoquinoneimine (NAPQI) is a toxic breakdown product of acetaminophen. At
therapeutic doses, glutathione acts to inhibit toxic NAPQI. However, in cases of acetaminophen

overdose, glutathione reserves are depleted and concentrations of NAPQI build up, ultimately
leading to acute liver failure, as seen in this patient.
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D - N-acetylcysteine formation

Explanation Why

N-acetylcysteine is an antidote used in the management of acetaminophen-induced liver failure,
rather than a cause of liver damage. It helps restore depleted glutathione levels, which enhances
inactivation of toxic metabolites of acetaminophen.

E - Sulfate-conjugate formation

Explanation Why

Sulfation and subsequent urinary excretion is one of the metabolic pathways for clearance of
acetaminophen. Increased sulfate formation would result in decreased hepatotoxic metabolite
formation and decrease the risk of liver injury.
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Question # 17

A previously healthy 25-year-old woman comes to the physician because of a one-week history of
diffuse abdominal pain. Her temperature is 39.1°C (102.3°F). Physical examination shows numerous
scars and excoriations along both arms, scleral icterus, and tender hepatomegaly. Serum studies show:

Alanine aminotransferase 927 U/L
Aspartate aminotransferase 796 U/L
Hepatitis B surface antigen positive
Hepatitis B surface antibody negative
Anti-hepatitis B core antibody | negative
Hepatitis C antibody negative

Which of the following is the most likely outcome of this patient's infection?

Answer

Image

A || Asymptomatic carrier state

B || Hepatocellular carcinoma

C Transient infection

HBsAg

Anti-HBc I1gG

Months Years
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Answer

Image

Fulminant hepatitis

Liver cirrhosis

Epidemiology
nce: approx. 0.27%

Etiology
Alcohalic liver disease
Hepatitis B,
Other cau

< (e.2. NASH)
Complications
/decompensation
Jaundice

Coagulopathy (hemorrhage)
Weight loss

ephaiopathy
Late complication: HCC
Prognasis based on
Child-Pugh score
e-year survival rate):

lass A: almost 1
Class B: 80%
68 C: 45%

Jaundice ——————
Fetor hepaticus ———————i

Spider angiomata
Esophageal varices

Pruritus
(scratch marks are common)

Gynecomastia
Splenomegaly

Caput medusae

Decreased bod
(e:g. chest and axillary

Ascites
Reduced |ibide,
hypagonadism (<) /
amenorrhea (2 ]

Edena

Plantar erytherma

Dupuytren contracture,
palmar erythema

Clubbed nails
white naits with
ground glass opacity
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Hint

Tender hepatomegaly, jaundice, and fever are concerning for hepatitis. The positive hepatitis B surface
antigen is consistent with acute hepatitis B infection.
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Correct Answer

A - Asymptomat