2030 that seen with other sulfonamides; tissue eosinophilia and granulomas
may be seen. The risk of trimethoprim-sulfamethoxazole hepatotoxicity
is increased in persons with HIV infection.
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HMG-COA REDUCTASE INHIBITORS (STATINS) (IDIOSYNCRATIC MIXED
HEPATOCELLULAR AND CHOLESTATIC REACTION)
Between 1 and 2% of patients taking lovastatin, simvastatin, pravastatin, fluvastatin, or one of the newer statin drugs for the treatment
of hypercholesterolemia experience asymptomatic, reversible elevations (>threefold) of aminotransferase activity. Acute hepatitis-like
histologic changes, centrilobular necrosis, and centrilobular cholestasis have been described in a very small number of cases. In a
larger proportion, minor aminotransferase elevations appear during
the first several weeks of therapy. Careful laboratory monitoring can
distinguish between patients with minor, transitory changes, who
may continue therapy and those with more profound and sustained
abnormalities, who should discontinue therapy. Because clinically
meaningful aminotransferase elevations are so rare after statin use and
do not differ in meta-analyses from the frequency of such laboratory
abnormalities in placebo recipients, a panel of liver experts recommended to the National Lipid Association’s Safety Task Force that liver
test monitoring was not necessary in patients treated with statins and
that statin therapy need not be discontinued in patients found to have
asymptomatic isolated aminotransferase elevations during therapy.
Statin hepatotoxicity is not increased in patients with chronic hepatitis
C, hepatic steatosis, or other underlying liver diseases, and statins can
be used safely in these patients.
TOTAL PARENTERAL NUTRITION (STEATOSIS, CHOLESTASIS)
Total parenteral nutrition (TPN) is often complicated by cholestatic hepatitis attributable to steatosis, cholestasis, or gallstones (or
gallbladder sludge). Steatosis or steatohepatitis may result from the
excess carbohydrate calories in these nutritional supplements and
is the predominant form of TPN-associated liver disorder in adults.
The frequency of this complication has been reduced substantially by
the introduction of balanced TPN formulas that rely on lipid as an
alternative caloric source. Cholestasis and cholelithiasis, caused by the
absence of stimulation of bile flow and secretion resulting from the
lack of oral intake, is the predominant form of TPN-associated liver
disease in infants, especially in premature neonates. Often, cholestasis
in such neonates is multifactorial, contributed to by other factors such
as sepsis, hypoxemia, and hypotension; occasionally, TPN-induced
cholestasis in neonates culminates in chronic liver disease and liver
failure. When TPN-associated liver test abnormalities occur in adults,
balancing the TPN formula with more lipid is the intervention of first
recourse. In infants with TPN-associated cholestasis, the addition of
oral feeding may ameliorate the problem. Therapeutic interventions
suggested, but not shown, to be of proven benefit, include cholecystokinin, ursodeoxycholic acid, S -adenosyl methionine, and taurine.
ALTERNATIVE AND COMPLEMENTARY MEDICINES
(IDIOSYNCRATIC HEPATITIS, STEATOSIS)
Herbal medications that are of scientifically unproven efficacy and
that lack prospective safety oversight by regulatory agencies currently
account for more than 20% of drug-induced liver injury in the United
States. Besides anabolic steroids, the most common category of dietary
or herbal products is weight loss agents. Included among the herbal
remedies associated with toxic hepatitis are Jin Bu Huan, xiao-chai-hutang, germander, chaparral, senna, mistletoe, skullcap, gentian, comfrey (containing pyrrolizidine alkaloids), ma huang, bee pollen, valerian root, pennyroyal oil, kava, celandine, Impila (Callilepis laureola),
LipoKinetix, Hydroxycut, herbal nutritional supplements, and herbal
teas containing Camellia sinensis (green tea extract). Well characterized
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are the acute hepatitis-like histologic lesions following Jin Bu Huan
use: focal hepatocellular necrosis, mixed mononuclear portal tract
infiltration, coagulative necrosis, apoptotic hepatocyte degeneration,
tissue eosinophilia, and microvesicular steatosis. Megadoses of vitamin
A can injure the liver, as can pyrrolizidine alkaloids, which often contaminate Chinese herbal preparations and can cause a venoocclusive
injury leading to sinusoidal hepatic vein obstruction. Because some
alternative medicines induce toxicity via active metabolites, alcohol
and drugs that stimulate cytochrome P450 enzymes may enhance the
toxicity of some of these products. Conversely, some alternative medicines also stimulate cytochrome P450 and may result in or amplify the
toxicity of recognized drug hepatotoxins. Given the widespread use
of such poorly defined herbal preparations, hepatotoxicity is likely to
be encountered with increasing frequency; therefore, a drug history
in patients with acute and chronic liver disease should include use of
“alternative medicines” and other nonprescription preparations sold
in so-called health food stores.
HIGHLY ACTIVE ANTIRETROVIRAL THERAPY (HAART) FOR HIV INFECTION
(MITOCHONDRIAL TOXIC, IDIOSYNCRATIC, STEATOSIS; HEPATOCELLULAR,
CHOLESTATIC, AND MIXED)
The recognition of drug hepatotoxicity in persons with HIV infection
is complicated in this population by the many alternative causes of
liver injury (chronic viral hepatitis, fatty infiltration, infiltrative disorders, mycobacterial infection, etc.), but drug hepatotoxicity associated with HAART is an emerging and common type of liver injury
in HIV-infected persons (Chap. 226). Although no one antiviral
agent is recognized as a potent hepatotoxin, combination regimens
including reverse transcriptase and protease inhibitors cause hepatotoxicity in ~10% of treated patients. Implicated most frequently are
combinations including nucleoside analogue reverse transcriptase
inhibitors zidovudine, didanosine, and, to a lesser extent, stavudine;
protease inhibitors ritonavir and indinavir (and amprenavir when
used together with ritonavir), as well as tipranavir; and nonnucleoside reverse transcriptase inhibitors nevirapine and, to a lesser extent,
efavirenz. These drugs cause predominantly hepatocellular injury but
cholestatic injury as well, and prolonged (>6 months) use of reverse
transcriptase inhibitors has been associated with mitochondrial
injury, steatosis, and lactic acidosis. Indirect hyperbilirubinemia,
resulting from direct inhibition of bilirubin-conjugating activity
by UDP-glucuronosyltransferase, usually without elevation of aminotransferase or alkaline phosphatase activities, occurs in ~10% of
patients treated with the protease inhibitor indinavir. Distinguishing
the impact of HAART hepatotoxicity in patients with HIV and hepatitis virus co-infection is made challenging by the following: (1) both
chronic hepatitis B and hepatitis C can affect the natural history of
HIV infection and the response to HAART, and (2) HAART can
have an impact on chronic viral hepatitis. For example, immunologic
reconstitution with HAART can result in immunologically mediated
liver-cell injury in patients with chronic hepatitis B co-infection if
treatment with an antiviral agent for hepatitis B (e.g., the nucleoside analogue lamivudine) is withdrawn or if nucleoside analogue
resistance emerges. Infection with HIV, especially with low CD4+ T
cell counts, has been reported to increase the rate of hepatic fibrosis
associated with chronic hepatitis C, and HAART therapy can increase
levels of serum aminotransferases and HCV RNA in patients with
hepatitis C co-infection. Didanosine or stavudine should not be used
with ribavirin in patients with HIV/HCV co-infection because of an
increased risk of severe mitochondrial toxicity and lactic acidosis.
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