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Table 58-1 Causes of Isolated Hyperbilirubinemia

PART 2
Cardinal Manifestations and Presentation of Diseases

I. Indirect hyperbilirubinemia
A. Hemolytic disorders
1. Inherited
a. Spherocytosis, elliptocytosis, glucose-6-phosphate
dehydrogenase and pyruvate kinase deficiencies
b. Sickle cell anemia
2. Acquired
a. Microangiopathic hemolytic anemias
b. Paroxysmal nocturnal hemoglobinuria
c. Spur cell anemia
d. Immune hemolysis
e. Parasitic infections
(1) Malaria
(2) Babesiosis
B. Ineffective erythropoiesis
1. Cobalamin, folate, and severe iron deficiencies
2. Thalassemia
C. Increased bilirubin production
1. Massive blood transfusion
2. Resorption of hematoma
D. Drugs
1. Rifampin
2. Probenecid
3. Ribavirin
E. Inherited conditions
1. Crigler-Najjar types I and II
2. Gilbert’s syndrome
II. Direct hyperbilirubinemia (inherited conditions)
A. Dubin-Johnson syndrome
B. Rotor syndrome

patients, which increases the likelihood of choledocholithiasis as an
alternative explanation for hyperbilirubinemia.
Acquired hemolytic disorders include microangiopathic hemolytic anemia (e.g., hemolytic-uremic syndrome), paroxysmal nocturnal hemoglobinuria, spur cell anemia, immune hemolysis, and
parasitic infections (e.g., malaria and babesiosis). Ineffective erythropoiesis occurs in cobalamin, folate, and iron deficiencies. Resorption
of hematomas and massive blood transfusions both can result in
increased hemoglobin release and overproduction of bilirubin.
In the absence of hemolysis, the physician should consider
a problem with the hepatic uptake or conjugation of bilirubin.
Certain drugs, including rifampin and probenecid, may cause
unconjugated hyperbilirubinemia by diminishing hepatic uptake
of bilirubin. Impaired bilirubin conjugation occurs in three genetic
conditions: Crigler-Najjar syndrome types I and II and Gilbert’s
syndrome. Crigler-Najjar type I is an exceptionally rare condition
found in neonates and characterized by severe jaundice (bilirubin
>342 μmol/L [>20 mg/dL]) and neurologic impairment due to
kernicterus, frequently leading to death in infancy or childhood.
These patients have a complete absence of bilirubin UDPGT activity, usually due to mutations in the critical 3′ domain of the UDPGT
gene; are totally unable to conjugate bilirubin; and hence cannot
excrete it.
Crigler-Najjar type II is somewhat more common than type I.
Patients live into adulthood with serum bilirubin levels of 103–428
μmol/L (6–25 mg/dL). In these patients, mutations in the bilirubin
UDPGT gene cause the reduction—but not the complete eradication—of the enzyme’s activity. Bilirubin UDPGT activity can be
induced by the administration of phenobarbital, which can reduce
serum bilirubin levels in these patients. Despite marked jaundice,
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these patients usually survive into adulthood, although they may
be susceptible to kernicterus under the stress of intercurrent illness
or surgery.
Gilbert’s syndrome is also marked by the impaired conjugation
of bilirubin (to approximately one-third of normal) due to reduced
bilirubin UDPGT activity. Patients with Gilbert’s syndrome have
mild unconjugated hyperbilirubinemia, with serum levels almost
always <103 μmol/L (6 mg/dL). The serum levels may fluctuate,
and jaundice is often identified only during periods of fasting. The
molecular defect in Gilbert’s syndrome is linked to a reduction
in transcription of the bilirubin UDPGT gene due to mutations
in the promoter and, rarely, in the coding region. Unlike both
Crigler-Najjar syndromes, Gilbert’s syndrome is very common. The
reported incidence is 3–7% of the population, with males predominating over females by a ratio of 2–7:1.
Conjugated Hyperbilirubinemia Elevated conjugated hyperbilirubinemia is found in two rare inherited conditions: Dubin-Johnson
syndrome and Rotor syndrome (Table 58-1). Patients with either
condition present with asymptomatic jaundice. The defect in
Dubin-Johnson syndrome is the presence of mutations in the gene
for MRP2. These patients have altered excretion of bilirubin into
the bile ducts. Rotor syndrome may represent a deficiency of the
major hepatic drug uptake transporters OATP1B1 and OATP1B3.
Differentiating between these syndromes is possible but is clinically
unnecessary due to their benign nature.
ELEVATION OF SERUM BILIRUBIN WITH OTHER LIVER TEST
ABNORMALITIES
The remainder of this chapter will focus on the evaluation of
patients with conjugated hyperbilirubinemia in the setting of other
liver test abnormalities. This group of patients can be divided into
those with a primary hepatocellular process and those with intraor extrahepatic cholestasis. This distinction, which is based on the
history and physical examination as well as the pattern of liver test
abnormalities, guides the clinician’s evaluation (Fig. 58-1).
History A complete medical history is perhaps the single most
important part of the evaluation of the patient with unexplained
jaundice. Important considerations include the use of or exposure
to any chemical or medication, whether physician-prescribed, overthe-counter, complementary, or alternative medicines (e.g., herbal
and vitamin preparations) or other drugs such as anabolic steroids.
The patient should be carefully questioned about possible parenteral exposures, including transfusions, intravenous and intranasal
drug use, tattooing, and sexual activity. Other important points
include recent travel history; exposure to people with jaundice;
exposure to possibly contaminated foods; occupational exposure to
hepatotoxins; alcohol consumption; the duration of jaundice; and
the presence of any accompanying signs and symptoms, such as
arthralgias, myalgias, rash, anorexia, weight loss, abdominal pain,
fever, pruritus, and changes in the urine and stool. While none of
the latter manifestations is specific for any one condition, any of
them can suggest a particular diagnosis. A history of arthralgias
and myalgias predating jaundice suggests hepatitis, either viral or
drug-related. Jaundice associated with the sudden onset of severe
right-upper-quadrant pain and shaking chills suggests choledocholithiasis and ascending cholangitis.
Physical Examination The general assessment should include evaluation of the patient’s nutritional status. Temporal and proximal
muscle wasting suggests long-standing disease such as pancreatic
cancer or cirrhosis. Stigmata of chronic liver disease, including
spider nevi, palmar erythema, gynecomastia, caput medusae,
Dupuytren’s contractures, parotid gland enlargement, and testicular
atrophy, are commonly seen in advanced alcoholic (Laennec’s) cirrhosis and occasionally in other types of cirrhosis. An enlarged left
supraclavicular node (Virchow’s node) or a periumbilical nodule
(Sister Mary Joseph’s nodule) suggests an abdominal malignancy.
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