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iver Disease in the HIV–Infected Individual
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Podcast interview: www.gastro.org/cghpodcast; see
related article, Kim AY and Chung RT, on page 795
in the September 2009 issue of Gastroenterology.

ince the advent of effective antiretroviral therapy (ART)
or human immunodeficiency virus-1 (HIV), there has been

substantial decrease in deaths related to acquired immu-
odeficiency syndrome (AIDS). However, in the ART era,

iver disease is now the most common non-AIDS–related
ause of death among HIV-infected patients, accounting for
4%–18% of all deaths in this population and almost half of
eaths among hospitalized HIV-infected patients. Just as

he burden of non-AIDS morbidity and mortality has
hanged in the ART era, the types of liver disease the
linician is likely to encounter among these patients have
hanged as well. This review will discuss the causes of liver
isease in the HIV-infected population in the ART era,

ncluding chronic hepatitis C virus, chronic hepatitis B virus,
edication-related hepatotoxicity, alcohol abuse, nonalco-

olic fatty liver disease, and AIDS-related liver diseases.

eywords: Human Immunodeficiency Virus; Liver Disease; Hep-
titis C Virus; Hepatitis B Virus.

anaging liver disease is an increasingly important compo-
nent to the care of individuals infected with human im-

unodeficiency virus-1 (HIV). Since the advent of effective anti-
etroviral therapy (ART) for HIV, there has been a substantial
ecrease in deaths related to acquired immunodeficiency syn-
rome (AIDS).1–3 However, liver disease has emerged as the most
ommon non-AIDS–related cause of death among HIV-infected
atients, accounting for 14%–18% of all deaths.3,4 In some series,
early half of deaths among hospitalized HIV-infected patients in
he ART era have been attributed to liver disease.5,6

Just as the burden of non-AIDS morbidity and mortality has
hanged in the ART era, the types of liver disease the clinician is
ikely to encounter among these patients have also changed.7

efore ART, the most common causes of liver dysfunction in
IV-infected patients were opportunistic infections, including cy-

omegalovirus (CMV) and mycobacterium infections, and AIDS-
elated neoplasms such as lymphoma and Kaposi’s sarcoma
KS).8,9 Since the ART era, however, the spectrum of liver disease
mong HIV-infected individuals has shifted to concomitant infec-
ion with chronic HCV, chronic HBV, medication-related hepato-
oxicity, alcohol abuse, and nonalcoholic fatty liver disease

NAFLD) (Table 1).7,10,11 This review will focus on the major causes
f liver disease in the HIV-infected population in the ART era and
ill briefly review liver disease in persons with AIDS.

Viral Hepatitis
Hepatitis C Virus
Most liver disease among HIV-infected individuals is

econdary to coinfection with HCV and/or HBV.12 Because of
hared risk factors, coinfection with HCV and HIV is common.
eported prevalence rates of HIV-HCV coinfection vary depend-

ng on the route of HIV transmission, from 10% among those
ith high-risk sexual behavior to 90% with injection drug use.13

verall, approximately 30% of HIV-infected individuals in the
nited States and Europe are coinfected with HCV.14

HIV infection alters the natural history of HCV in several
ays. HIV-infected patients who are acutely infected with HCV
re half as likely as HIV-uninfected individuals to clear HCV
iremia.15 Coinfected individuals also have higher HCV RNA
evels, accelerated progression to hepatic fibrosis, an increased
isk of developing cirrhosis, and a higher risk of decompensated
iver disease once cirrhotic.16 –18 In a meta-analysis of 8 studies,

IV-HCV coinfected subjects had a 2-fold increased risk of
istologic cirrhosis and 5-fold increased risk of decompensated

iver disease compared with HCV-monoinfected individuals.19

tudies of the role of HCV on the natural history of HIV have
een conflicting. However, in a recent analysis of 1428 HIV-
CV coinfected individuals treated for HCV, patients who

chieved sustained virologic response had lower rates of HIV
rogression and nonliver mortality after adjusting for fibrosis,
enters for Disease Control and Prevention clinical category,
nd nadir CD4 count.20

Given both the high prevalence of HCV among the HIV-
nfected population and the impact of HIV on HCV-related liver

Abbreviations used in this paper: AIDS, acquired immunodeficiency
yndrome; anti-HBc, hepatitis B core antibody; anti-HBs, hepatitis B
urface antibody; ART, antiretroviral therapy; CMV, cytomegalovirus;
dI, didanosine; HCC, hepatocellular carcinoma; HIV, human immuno-
eficiency virus-1; IRIS, immune reconstitution inflammatory syn-
rome; KS, Kaposi’s sarcoma; NAFLD, nonalcoholic fatty liver disease;
ASH, nonalcoholic steatohepatitis; NHL, non-Hodgkin lymphoma;
NRTI, non-nucleoside reverse transcriptase inhibitor; NRH, nodular

egenerative hyperplasia; NRTI, nucleoside reverse transcriptase inhib-
tor; NVP, nevirapine; PI, protease inhibitor; RTV, ritonavir; RUQ, right
pper quadrant; TE, transient elastography; VBDS, vanishing bile duct
yndrome.

© 2010 by the AGA Institute
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isease progression, all HIV-infected patients should be tested
or chronic HCV infection by using third-generation enzyme
mmunoassays, followed by quantitative HCV RNA testing if
ositive. Although third-generation immunoassays are highly
ensitive, even in the setting of HIV infection (�99%), HCV
NA should be checked in patients with significant risk factors

or HCV and advanced immunosuppression or in whom acute
nfection is suspected.21 During the past decade, outbreaks of
exually transmitted HCV among noninjection-drug– using

en who have sex with men have been reported in Europe, the
nited States, and Australia; men who have sex with men

hould therefore be considered at risk for acquiring HCV.22

ecause there is no available vaccine to prevent HCV infection,
IV-infected individuals who test negative for HCV should be

able 1. Differential Diagnosis of Liver Disease in HIV
Infection in the ART Era

epatic parenchymal disease
Infection

Viral hepatitis: HCV, HBV, HDV, HAV, HEV, CMV, EBV, HSV,
VZV, HHV-6

Mycobacterium avium complex
Cryptococcus neoformans
Microsporidia
Pneumocystis jiroveci
Bacillary peliosis hepatis
Histoplasma capsulatum

NAFLD
Medication toxicity
Alcoholic liver disease
Recreational drugs

Cocaine
Methylenedioxymethamphetamine (Ecstasy)

Neoplasm
Lymphoma
KS
HCC

NRH
Autoimmune hepatitis
Hemochromatosis
Wilson’s disease
Alpha-1 antitrypsin deficiency

iliary disease
AIDS cholangiopathy

Cryptosporidium
CMV
Microsporidia
Cyclospora cayetanensis
Mycobacterium avium intracellulare
Histoplasma capsulatum

Acalculous cholecystitis
Cryptosporidium
CMV
Isospora
Microsporidia

Neoplasm
Lymphoma
KS

Primary sclerosing cholangitis
Primary biliary cirrhosis

BV, Epstein–Barr virus; HHV–6, human herpesvirus 6; HSV, herpes
implex virus; VSV, varicella-zoster virus.
ounseled to avoid risk factors for HCV infection. For individ- c
als who test positive for HCV, the extent of liver disease should
e determined. Aminotransferase levels are not sensitive for
brosis in the setting of HIV infection; therefore, liver biopsy
emains the preferred modality for staging disease among coin-
ected patients.

Because of the limitations and invasiveness of liver biopsy,
oninvasive methods to determine liver disease are being ac-
ively investigated and are becoming a viable alternative to liver
iopsy. A variety of laboratory markers have been studied as
otential surrogates for hepatic fibrosis; most were derived
rom studies in individuals without HIV infection. A meta-
nalysis of studies of the markers in the HIV-HCV coinfected
opulation suggested that they might be useful in excluding
irrhosis if used at their most sensitive thresholds; however,
heir diagnostic odds ratios were suboptimal.23 Transient elas-
ography (TE) uses ultrasound technology to estimate liver
tiffness by measuring elastic shear wave velocity through the
iver. In a study of 169 HIV-HCV coinfected patients, TE accu-
ately detected significant fibrosis and cirrhosis but was less
ccurate in discriminating mild from significant fibrosis.24

The decision to treat HCV in the HIV-infected patient
hould be made on an individual basis, because the benefits

ust be weighed against safety and efficacy concerns. HCV
reatment should be prioritized in coinfected patients without
ecompensated cirrhosis who have a liver biopsy revealing por-
al fibrosis or more advanced disease.25 Women of child-bearing
ge might desire treatment before becoming pregnant, because
regnancy must be avoided during and 6 months after anti-
CV therapy because of ribavirin teratogenicity. Because they
sually have favorable treatment responses, patients with HCV
enotype 2 or 3 who are motivated and can tolerate treatment
hould be offered it regardless of liver disease stage. Certain
L28B genotypes respond well to treatment and so might also
ecome an indication to treat without liver disease staging.26

arly treatment of acute HCV infection has also been associated
ith improved response rates in HIV-infected individuals.27

atients with decompensated cirrhosis should be referred to a
iver transplant center with experience in transplantation with

IV infection.
The current Food and Drug Administration–approved treat-

ent for HCV in the setting of HIV infection is pegylated
nterferon alfa and ribavirin, which is the standard of care based
n 4 large randomized trials.28 –31 This regimen is less effective

n HIV-infected patients, with sustained virologic response rates
anging from 14%–38% among those with HCV genotype 1
nfection and 44%–73% among genotype 2 and 3 infections.
imilar to HCV-monoinfected individuals, genotype, baseline
CV RNA, and early response to therapy are predictors of

reatment response.28 In patients receiving HCV treatment, di-
anosine (ddI) is contraindicated and zidovudine is not recom-
ended, because ribavirin potentiates the risk of mitochondrial

oxicity and anemia, respectively.32 Stavudine should also be
voided in patients receiving HCV treatment because of the risk
f steatosis.33 Abacavir has been associated with decreased SVR,
ossibly as a result of competition with ribavirin because both
re guanosine analogues.34 –36 However, this competitive inter-
ction appears to be insignificant when weight-based ribavirin
osing is used.37,38

Although HCV-infected patients have a higher incidence of
RT-related liver toxicity, this infrequently leads to ART dis-

ontinuation, and the benefits of ART for HIV treatment are
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rofound; therefore, ART should not be withheld in the coin-
ected population. In addition, ART might have beneficial ef-
ects on the progression of liver disease in HIV-HCV coinfec-
ion, because improvement in CD4 count might decrease
brosis progression, although studies investigating this have
een inconsistent. A recent systematic review of 11 studies
xamined the impact of ART on liver disease in HIV-HCV
oinfection; 3 associated ART with less severe fibrosis, 6 failed
o show a link, 1 associated protease inhibitors (PIs) with
ecompensated liver disease, and 1 showed varied effects de-
ending on drug class.39 In other studies, HIV viral suppression
as been linked to slower fibrosis progression, and ART has
een associated with decreased liver-related mortality.40,41

Individuals with HCV infection and cirrhosis have an in-
reased risk of developing hepatocellular carcinoma (HCC). The
merican Association for the Study of Liver Disease recom-
ends screening these patients every 6 –12 months with alpha-

etoprotein measurement and imaging.42 Although separate
ecommendations for HIV-HCV coinfection do not exist,
creening remains important in this population because HCC
ncidence has been increasing among HIV-infected individuals.43

inally, HIV-HCV coinfected patients without immunity to
AV should receive vaccination, because HAV can cause fulmi-
ant hepatitis in patients with underlying liver disease.

Hepatitis B Virus
Although the prevalence of HIV-HBV coinfection varies

y geographic location, approximately 10% of HIV-infected in-
ividuals worldwide are also chronically infected with HBV.44

ike HIV-HCV coinfection, HIV alters the natural history of
BV. Individuals with HIV infection are 3– 6 times more likely

o develop chronic HBV after an acute exposure than individ-
als without HIV infection, and hepatitis B surface antibody

anti-HBs) development is improved with higher CD4 cell
ounts.45,46 In addition, HIV-infected patients have a lower rate
f spontaneous clearance of HBeAg, increased HBV replication,
nd a higher rate of loss of anti-HBs and reactivation of HBV.47

oinfected individuals also experience an increased progression
o cirrhosis and higher liver-related mortality compared with
BV monoinfected individuals.48,49 The impact of HBV infec-

ion on the natural history of HIV is less clear.
All HIV-infected patients should be screened for HBV with

BsAg, anti-HBs, and hepatitis B core antibody (anti-HBc).
ndividuals without immunity to HBV should be vaccinated;
owever, response to vaccination is poor, especially in patients
hose CD4 cell count is �200 cells/mm.3,50 Patients should

herefore also be counseled to avoid risk factors for HBV trans-
ission. Individuals with persistent HBsAg for a period of 6
onths have chronic HBV and should be evaluated for treat-
ent. Isolated anti-HBc is more common in HIV infection than

n the general population; in one study, 42% of HIV-infected
atients were only positive for anti-HBc.51 Occult HBV, defined
s positive HBV DNA in the setting of negative HBsAg, has also
een described in HIV-infected subjects, although prevalence
stimates range widely.52 The clinical implications of isolated
nti-HBc positivity and occult HBV are still unclear, but reac-
ivation of inactive or occult HBV and reverse seroconversion
reappearance of HBsAg and HBV DNA in a patient with
vidence of previously resolved infection) have been reported in

IV-infected individuals.53 i
Once HIV-HBV coinfection is diagnosed, staging of liver
isease is important but challenging. Although serum alanine
minotransferase levels are lower in coinfected patients, this
orrelates poorly with liver disease.48 Noninvasive measures of
epatic fibrosis have not been well-studied in HIV-HBV coin-

ection; therefore, liver biopsy remains the gold standard for
isease staging.

The decision to initiate HBV treatment depends on whether
he patient meets indications to treat either the HIV or HBV.
reatment regimens for either virus must consider both infec-

ions, because many antiviral agents have dual activity, includ-
ng tenofovir, lamivudine, emtricitabine, entecavir, and adefovir
t doses �10 mg.54 Treatment for HBV is indicated in any
atient with cirrhosis and detectable HBV DNA. Although a
pecific HBV DNA threshold for treatment in the absence of
irrhosis has not been determined, treatment should be consid-
red in patients with HBV DNA �2000 IU/mL and more than
ild liver disease on biopsy.54

If there is no indication to treat either infection, the patient
hould be monitored closely. If treatment is indicated for either
IV or HBV, ART should be initiated and should include the

ombination of tenofovir and emtricitabine (Truvada) or teno-
ovir and lamivudine.55 If tenofovir is contraindicated, entecavir
an be used with the ART regimen, but then lamivudine or
mtricitabine should be avoided because of overlapping resis-
ance patterns.47 For patients requiring treatment for HBV but
n whom ART is not feasible, options are limited by the need to
void agents with anti-HIV activity to prevent development of
rug-resistant HIV. In these patients, pegylated interferon alfa
nd adefovir 10 mg can be considered. Telbivudine is also a
onsideration, but some in vivo studies show declines in HIV
NA without emergence of drug-resistant HIV.56 Elevated ALT
nd AST during the course of ART might be due to a variety of
otential causes including medications, drug-resistant HBV,
BV reactivation in the setting of medication withdrawal (es-
ecially with lamivudine withdrawal due to HIV resistance via
he M184V mutation), loss of HBeAg, or the immune reconsti-
ution inflammatory syndrome (IRIS).

Screening for HCC among individuals with HIV-HBV coin-
ection should follow American Association for the Study of
iver Disease guidelines recommending screening for all cir-
hotic HBV carriers and for certain groups of noncirrhotic
arriers.42 The hepatitis A vaccine should also be provided to
ndividuals without hepatitis A immunity.

Medication Toxicity
Antiretroviral Therapy–Related Medication
Toxicity
Liver toxicity is one of the most common serious ad-

erse events associated with ART.57 The clinical presentation
an range from mild asymptomatic increases in serum trans-
minases to overt liver failure.58 In retrospective studies, the
ncidence of ART-related severe hepatotoxicity is approximately
0%, and life-threatening events occur at a rate of 2.6 per 100
erson-years.59,60

There are 4 primary mechanisms by which ART can lead to
iver damage: direct drug toxicity and/or drug metabolism,
ypersensitivity reactions, mitochondrial toxicity, and IRIS.60,61

RIS is characterized by the paradoxical worsening of preexist-

ng infectious diseases as a result of rapid immune restoration
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n the setting of successful HIV RNA suppression. The syn-
rome generally manifests within the first 2 months of ART

nitiation and is accompanied by a precipitous decline in HIV
NA and rise in CD4 count. In patients with viral hepatitis,

mmune restoration can lead to clinical hepatitis as a result of
he immune response to the virus. There have been case reports
f clinical flares of HBV in the setting of ART initiation, even
ith regimens including anti-HBV activity, and of rapidly pro-
ressive HCV-related cirrhosis associated with ART-related im-
une restoration.62,63

Coinfection with HBV or HCV has consistently been associ-
ted with increased risk of ART-related hepatotoxicity.57,60

able 2. Most Common ART Agents Associated With Liver In

Medication Typical dose

NRTI
Nevirapine (NVP) 200 mg po bid Ch

Etravirine (ETR) 200 mg po bid Ch

I
Ritonavir (RTV) full-

dose
No longer used

Tipranavir (TPV) � RTV
low-dose

(TPV 500 mg � RTV 200 mg) po
bid

Ch

Atazanavir (ATV) 400 mg po once daily Ch

Indinavir (IDV) 800 mg po q8h M

RTI
Stavudine (D4T) �60 kg: 40 mg po bid

�60 kg: 30 mg po bid
No

Zidovudine (AZT, ZDV) 300 mg po bid No
Didanosine (ddI) Enteric coated:

�60 kg: 400 mg po once daily
�60 kg: 250 mg po once daily

Oral solution:
�60 kg: 200 mg po bid or
400 mg po once daily
�60 kg: 150 mg po bid or
250 mg po once daily

No

Abacavir (ABC) 300 mg po bid Ch

Lamivudine (3TC) 300 mg po once daily or 150 mg
po bid

No

Emtricitabine (FTC) Oral capsule: 200 mg po once
daily

Oral solution: 240 mg po once
daily

No

Tenofovir (TDF) 300 mg po once daily No

ther
Enfuvirtide (T20) 90 mg subcutaneous bid No
Maraviroc (MVC) Recommended dose depends on

other drugs in regimen
No

id, twice daily; po, by mouth; q8h, every 8 hours.
ther risk factors associated with ART-related liver injury in- N
lude preexisting advanced fibrosis, pretreatment elevated ALT
r AST, alcohol abuse, older age, female gender, first exposure
o ART, significant increase in CD4 cell count after ART initi-
tion, concomitant tuberculosis medications, and cocaine
se.60,61,64

Although all antiretroviral drugs have some risk of hepato-
oxicity, some are implicated more than others, and classes of
rugs have characteristic patterns of injury (Table 2). The non-
ucleoside reverse transcriptase inhibitors (NNRTIs) typically
ause either hypersensitivity reactions or direct drug toxicity
nd therefore have 2 peaks of onset, within days to weeks or
everal months after initiation.60 Nevirapine (NVP) is the

n HIV-Infected Patients

e adjustment for hepatic
insufficiency Mechanism of liver injury

ugh class B or C:
aindicated

Hypersensitivity reaction, direct
drug toxicity/drug metabolism

ugh class A or B: no
tment; Child–Pugh class C:
efined

Hypersensitivity reaction

Direct drug toxicity/drug
metabolism

ugh class A: use with
on; Child–Pugh class B or
ntraindicated

Direct drug toxicity/drug
metabolism

ugh class B: 300 mg po
daily; Child–Pugh class C:
aindicated

Indirect hyperbilirubinemia: does
not cause liver injury

moderate hepatic
ficiency: 600 mg po q8h

Indirect hyperbilirubinemia: does
not cause liver injury

ned Mitochondrial toxicity

ned Mitochondrial toxicity
stment Mitochondrial toxicity, cryptogenic

liver disease, noncirrhotic portal
hypertension

ugh class A: 200 mg po
use oral solution); Child–
class B or C:
aindicated

Hypersensitivity reaction, especially
in HLA-B*5701 positive patients

stment HBV reactivation due to medication
withdrawal or resistance

ned HBV reactivation due to medication
withdrawal or resistance

stment HBV reactivation due to medication
withdrawal or resistance

ned Hypersensitivity reaction
ned, caution advised Hypersensitivity reaction, direct

drug toxicity/drug metabolism
jury i

Dos

ild–P
contr
ild–P
adjus
not d

ild–P
cauti
C: co
ild–P
once
contr
ild to
insuf

t defi

t defi
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Pugh
contr
adju

t defi
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t defi
t defi
NRTI most associated with hepatotoxicity, although hyper-
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ensitivity reactions resulting in liver failure have been reported
ith the newer NNRTI etravirine.55 Efavirenz can also cause
epatotoxicity but does so less frequently than NVP or etra-
irine.

Hepatotoxicity associated with PIs generally occurs weeks to
onths after drug initiation. Full-dose ritonavir (RTV) was

trongly associated with hepatotoxicity but is no longer used.
he low-dose RTV used to boost levels of other PIs does not
ppear to increase the risk of hepatotoxicity.65 However, clinical
epatitis and liver failure have been reported with the newer PI
ipranavir in combination with RTV boosting.55,60 Atazanavir
nd indinavir both commonly cause an indirect hyperbiliru-
inemia, which is not associated with liver injury and does not
equire treatment discontinuation.66

The nucleoside reverse transcriptase inhibitors (NRTIs) are
ssociated with mitochondrial toxicity as a result of their ability
o inhibit mitochondrial polymerase �. Clinically this presents
ith hepatic steatosis and lactic acidosis from weeks to months
fter initiation. Stavudine, ddI, and zidovudine are the most
requently implicated. Prolonged ddI use has also been associ-
ted with cryptogenic liver disease and recently has been linked
o noncirrhotic portal hypertension and esophageal varices.67,68

lthough less associated with mitochondrial toxicity, abacavir
ight cause hypersensitivity reactions especially in HLA-

*5701 positive patients. Finally, lamivudine, emtricitabine,
nd tenofovir can lead to HBV reactivation and severe acute
epatitis if withdrawn in an HBV-infected patient or if resis-
ance develops.

The fusion inhibitor enfuvirtide has been rarely associated
ith hypersensitivity reactions, and the newer drug maraviroc,
CCR5 inhibitor, carries a black box warning for hepatotoxicity

s a result of hypersensitivity.
Given the relatively high incidence of ART-related hepato-

oxicity, all patients should have baseline ALT and AST
hecked, followed by regular monitoring every 3 months. Pa-
ients should be educated regarding symptoms of hepatitis and
ypersensitivity reactions. If an adverse liver event occurs, ART
hould be discontinued in patients with symptoms, jaundice
nd elevated direct hyperbilirubinemia, grade 4 hepatotoxicity
ALT/AST �10 times upper limit of normal), or severe lactic
cidosis.55 Mild asymptomatic ALT or AST elevations usually
pontaneously resolve without drug discontinuation (Table 3).

Non–Antiretroviral Therapy–Related
Medication Toxicity
HIV-infected patients are often prescribed a number of

on-ART medications that can have adverse liver effects either
lone or in combination (Table 4).

Alcoholic Liver Disease
Although alcoholic liver disease is responsible for nearly

alf of all deaths due to chronic liver disease in the United
tates, the role of alcohol abuse on liver disease in HIV-infected
opulations has not been well-defined. In one study of 2864
IV-infected adults in the United States, 8% of the entire cohort

nd 15% of current alcohol drinkers were classified as heavy
rinkers, which is almost twice as prevalent as in the general
opulation.69

Active alcohol intake is known to be associated with faster

iver disease progression in HCV monoinfection.70 In one study
able 3. Features Associated With Presentation,
Prevention, and Management of ART-Related
Liver Injury

ypersensitivity reaction
Associated drugs

NVP, ETR, RTV, T20, MVC
Onset

Greatest risk in first 6 weeks
Can present through 18 weeks

Clinical manifestations
Abrupt onset flu-like symptoms, abdominal pain, jaundice,

fever, with or without skin rash
Prevention/monitoring

Educate patients on signs/symptoms
Check ALT/AST if rash develops
NVP

● Avoid in women with CD4 �250 cells/mm3, men with
CD4 �400 cells/mm3

● Two-week dose escalation might decrease incidence
● Check ALT/AST every 2 weeks � first month, then

monthly � 2 months, then every 3 months
ABC

● Screen for HLA-B*5701 before initiation; do not start
ABC if positive

Management
● Discontinue all ART and all other potentially hepatotoxic

medications
● Rule out other causes of symptoms
● Management is supportive
● Unknown whether other NNRTIs can be used safely after

NVP-associated hepatotoxicity
● After ABC-associated hepatotoxicity, switch to another NRTI.

ABC contraindicated in future use
irect drug toxicity/metabolism
Associated drugs

All NNRTIs, all PIs, most NRTIs, MVC
Onset

Weeks to months
Clinical manifestations

Might present with asymptomatic transaminase elevation
Clinical hepatitis might present with anorexia, weight loss,

fatigue, jaundice, abdominal pain, nausea, vomiting
Prevention/monitoring

Monitor LFTs in NVP as above
For other agents, monitor LFTs every 3 months, more

frequently in at-risk patients (HBV or HCV coinfection,
elevated transaminases at baseline, underlying liver
disease, alcohol abuse, cocaine use, use of other
potentially hepatotoxic drugs, first exposure to ART)

Management
● Rule out other causes of hepatotoxicity, including viral

hepatitis or HBV reactivation
Symptomatic patients

● Discontinue ART and other potentially offending
medications

● Once symptoms and LFT abnormalities resolve, resume
ART without offending agent(s)

Asymptomatic patients
● Mild elevations usually resolve without drug

discontinuation
● If ALT �5–10 � ULN and elevated direct bilirubin,

discontinue ART
● If ALT �10 � ULN, discontinue ART
● Once LFT abnormalities resolve, resume ART without



o
s
1
h
a
g
v
g
i
c

a
p
c
t
i
t
t
h
M
c

T

M

I

H

Median onset 12–16 weeks after withdrawal

T

3
d
t
T

T

A

A

T

A

A

December 2010 LIVER DISEASE IN THE HIV-INFECTED INDIVIDUAL 1007
f HIV-HCV coinfected patients, excessive alcohol use was as-
ociated with elevated HCV RNA levels.71 In another study of
358 HIV-infected individuals at an urban center, 10% reported
azardous drinking, which was independently associated with
n elevated surrogate for hepatic fibrosis.72 These results sug-
est that alcohol abuse is prevalent among HIV-infected indi-
iduals and can independently contribute to liver disease pro-
ression. As a modifiable risk factor for liver disease, it is
mportant that physicians provide counseling regarding alcohol
onsumption in this population.

Nonalcoholic Fatty Liver Disease
NAFLD refers to fat deposition in hepatocytes, or ste-

tosis, in individuals with little or no alcohol use. When accom-
anied by inflammation and fibrosis, it is referred to as nonal-
oholic steatohepatitis (NASH). The prevalence of NAFLD in
he U.S. population ranges from 17%–33%, and risk factors
nclude obesity, hyperglycemia, diabetes mellitus, and hyper-
riglyceridemia.73 Recently, mounting evidence suggests that
he prevalence of hepatic steatosis in HIV-infected patients is
igh, especially in patients with chronic HCV or on NRTIs.61

ost of the prevalence data come from studies in HIV-HCV
oinfected individuals, with rates of steatosis in this population

able 3. Continued

Prevention/monitoring
In setting HBV, ART regimen should include TDF and FTC

(Truvada) or TDF and 3TC
If 3TC is withdrawn because of HIV resistance, replace it with

an agent with anti-HBV activity
Management

● Resume anti-HBV therapy with appropriate agent on basis
of resistance profile

TC, lamivudine; ABC, abacavir; AZT/ZDV, zidovudine; D4T, stavu-
ine; ETR, etravirine; FTC, emtricitabine; HAART, highly active antiviral
herapy; LFT, liver function test; MVC, maraviroc; T20, enfuvirtide;
DF, tenofovir; ULN, upper limits of normal.

able 4. Partial List of Potentially Hepatotoxic Non-ART
Medications Prescribed to HIV-Infected Individuals

Medication Pattern of liver injury

ntifungals
Ketoconazole, fluconazole,

amphotericin B
Hepatocellular injury

ntibiotics
Ciprofloxacin Hepatocellular injury
Azithromycin, dapsone Cholestatic injury
Trimethoprim-

sulfamethoxazole
Mixed hepatocellular-

cholestatic injury
uberculosis treatment
Isoniazid, rifampin,

pyrazinamide
Hepatocellular injury

Ethambutol Cholestatic injury
ntivirals
Ganciclovir, acyclovir Hepatocellular injury

nabolic/androgenic
steroids

Testosterone, nandrolone, Cholestatic injury, liver tumors,
able 3. Continued

itochondrial toxicity
Associated drugs

NRTIs: ddI � D4T � AZT/ZDV � 3TC � FTC � ABC � TDF
Onset

Weeks to months
Clinical manifestations

Anorexia, abdominal pain, nausea, vomiting, weight loss,
fatigue

Might progress to tachycardia, tachypnea, jaundice, muscle
weakness, altered mental status, multi-organ failure

Lab abnormalities include increased lactate, low arterial pH,
low bicarbonate, increased anion gap

Prevention/monitoring
Check lactate in symptomatic patients or in patients with

elevated anion gap or low bicarbonate
Management

Mild symptoms
● Change ART regimen to NRTI with lower risk of

mitochondrial toxicity or to NRTI-sparing regimen
● Closely monitor lactate after resuming NRTI

Severe symptoms
● Discontinue ART
● Supportive care, which might include hemodialysis or

hemofiltration, mechanical ventilation
● Intravenous thiamine and/or riboflavin

RIS
Associated drugs

Any ART
Onset

First 2 months
Clinical manifestations

Nonspecific symptoms (fever, night sweats, fatigue, jaundice,
nausea)

Might be difficult to distinguish from hepatitis due to drug
toxicity without liver biopsy

If performed, liver biopsy shows hepatic necrosis with CD8�
T-cell infiltration

Prevention/monitoring
Screen for HCV and HBV before ART initiation (should be done

in all HIV-positive patients regardless of ART)
In HIV-HBV, treat HBV when initiating HAART
Consider diagnosis in patients with HBV or HCV coinfection

and robust response to ART
In patients with HBV or HCV, monitor LFTs at least every month

� first 3 months of ART initiation
Management

Symptomatic patients
● Discontinue ART

Asymptomatic patients
● Discontinue ART if AST/ALT �10 � ULN
● Closely monitor patients with less severe increases in

AST/ALT
epatitis B reactivation
Associated drugs

3TC, FTC, TDF
Onset

After withdrawal of medication with anti-HBV activity or
development of HBV resistance (usually months to years
of therapy)

Clinical manifestations
Ranges from asymptomatic increase in LFTs to severe

fulminant hepatitis
oxandrolone peliosis hepatis
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anging from 40%– 69%.33,74 However, in a recent study of 216
IV-infected patients without viral hepatitis coinfection, 31%
ad NAFLD diagnosed, although most were diagnosed with
ltrasound rather than the gold standard of liver biopsy.75

Metabolic abnormalities are extremely common in HIV-in-
ected persons on ART, especially NRTI-PI combinations. These
nclude insulin resistance, dyslipidemia, hypertriglyceridemia,
nd lipodystrophy, a disorder of peripheral fat distribution
esulting in lipotrophy and visceral adiposity.76 NRTIs can also
ead to hepatic steatosis via inhibition of mitochondrial DNA
eplication, resulting in triglyceride accumulation in the liver.77

ypertriglyceridemia, low high-density lipoprotein, and low
otal cholesterol have also been independently associated with
IV infection and might be mediated by cytokines like inter-

eron alfa.78 These metabolic abnormalities have been associ-
ted with the development of NASH in HIV-infected patients.79

The natural history of NAFLD in HIV infection is unknown.
n the general population, approximately 10%–15% of patients
ith simple steatosis progress to NASH, and 15%–20% of these
atients progress to cirrhosis.80 In general, steatosis alone is not
oncerning for liver damage, but it might exacerbate underlying
hronic liver disease. In HCV-monoinfected patients, steatosis is
ssociated with faster progression of fibrosis and decreased
esponse to treatment.81 Similarly, in cohorts of HIV-HCV coin-
ection, hepatic steatosis has been associated with more ad-
anced liver fibrosis.33,74 With continued investigation and re-
earch into NAFLD, its impact on liver disease progression in
IV-infected individuals will likely be further elucidated.

Nodular Regenerative Hyperplasia
Nodular regenerative hyperplasia (NRH) is a rare con-

ition characterized by multiple small regenerative nodules in
he liver parenchyma. NRH has recently become increasingly
ecognized in HIV-infected patients with cryptogenic liver dis-
ase.82 Although the etiology is unclear, both ddI use and
hrombophilia have been associated with the disease.82,83 NRH
hould be considered in HIV-infected patients with portal hy-
ertension of unclear etiology, especially those on ddI.

Acquired Immunodeficiency
Syndrome–Related Liver Disease
Acquired Immunodeficiency Syndrome
Cholangiopathy
AIDS cholangiopathy occurs when infection-related

trictures in the biliary tract lead to biliary obstruction. It
ypically presents with right upper quadrant (RUQ) pain and a

arkedly increased alkaline phosphatase level, with less ele-
ated bilirubin and normal or slightly increased transaminase
evels. Patients might also have fever, nausea, vomiting, and
iarrhea; jaundice is uncommon.84 It is usually seen in low CD4
ounts (�100/mm3). Consequently, although previously rela-
ively common among HIV-infected patients, it is much less
ommon in the ART era. Indeed, in a recent retrospective study
f 94 patients diagnosed with AIDS cholangiopathy at an urban
ospital between 1983 and 2001, only 13 were diagnosed after
996.85

The most common infection associated with AIDS cholan-
iopathy is Cryptosporidium parvum, followed by CMV. Micros-

oridia, Cyclospora cayetanensis, Mycobacterium avium-intracellu- i
are, and Histoplasma capsulatum have all been reported with
IDS cholangiopathy as well.84 Ultrasound or magnetic reso-
ance cholangiopancreatography might reveal intrahepatic and
ommon bile duct dilation with terminal stenosis. However,
ndoscopic retrograde cholangiopancreatography remains the
old standard for diagnosis. Biopsies of the papilla and bile
uct as well as bile duct brushings might help identify the

nfectious cause. Sphincterotomy improves the abdominal pain
ut does not extend survival, and the alkaline phosphatase level
ften remains elevated.85,86 The most important aspect to treat-
ent of AIDS cholangiopathy is ART administration, because

urvival after diagnosis is poor without ART.85

Acalculous Cholecystitis
Acalculous cholecystitis has been well-documented in

IV infection and is usually associated with CMV or Cryptospor-
ium, although other infections, including Isospora and micros-
oridia have been implicated.87,88 Patients typically present with
UQ abdominal pain and fever with cholestasis; leukocytosis is
ften not present. Imaging reveals a thickened, distended, acal-
ulous gallbladder, and HIDA scan often shows a nonfunction-
ng gallbladder.88 Cholecystectomy is the treatment of choice.

Acquired Immunodeficiency
Syndrome–Related Neoplasms
The AIDS-defining malignancies non-Hodgkin lym-

homa (NHL) and KS involve the liver in 33% and 9% of cases,
espectively.89,90 Hepatic involvement of NHL might present
ith asymptomatic liver function test abnormalities, although
atients might develop abdominal pain or jaundice. Hepatic

nvolvement of KS rarely causes symptoms or death.90

Opportunistic Infections
Several opportunistic infections have been associated

ith hepatic involvement in advanced AIDS (Table 5). Of these,
ycobacterium avium complex is the most common. It is usually

haracterized histologically by acid-fast bacilli– containing
oorly formed granulomas, although mass lesions have been
escribed.90,91 Patients often present with nausea, diarrhea, and
bdominal pain. Alkaline phosphatase is usually disproportion-
tely increased.92 Hepatic involvement of Mycobacterium tubercu-

osis, including liver abscesses, has been reported in approxi-
ately 8% of patients with extrapulmonary tuberculosis and
IV infection.91,93 CMV is one of the most common opportu-
istic infections involving the liver detected on autopsy of
atients with advanced AIDS but rarely results in clinical hep-
titis.90,92 When CMV presents as hepatitis, patients usually
ave mild transaminitis, fever, malaise, weight loss, and hepa-
omegaly.

Hepatic involvement of fungal infections, including Crypto-
occus neoformans, Histoplasma capsulatum, and Coccidioides immitis,
an be seen in patients with AIDS and is usually detected on
iver biopsy or autopsy. Although liver function test results
re often abnormal, the liver involvement is usually asymptom-
tic.94,95 Extrapulmonary Pneumocystis jiroveci involving the liver
as been described and might be seen in the setting of inhaled
entamidine for prophylaxis of Pneumocystis jiroveci pneumo-
ia.96 Bacillary peliosis hepatis is a rare disease characterized by
ultiple blood-filled cavities in the liver parenchyma; it has

een reported in patients with AIDS and Bartonella henselae

nfection.97 Other reported opportunistic infections involving
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he liver of patients with AIDS include disseminated herpes
implex virus, human herpesvirus 6, varicella-zoster virus, Ep-
tein—Barr virus, adenovirus, Candida albicans, Aspergillus fumiga-

able 5. Key Points Regarding Infections Affecting the Liver i

Pathogen

CV ● Screen all HIV-infected patients
● Test HCV RNA in patients with p

testing if suspected acute HCV,
● If chronic HCV, immunize agains

BV ● All HIV-infected patients should b
● Vaccinate patients without HBV
● When initiating or adjusting ART,
● Vaccinate against HAV, if not im

DV ● Requires concomitant HBV infec
● Acquired during simultaneous in
● HDV superinfection is associate

AV ● Can cause fulminant hepatitis es

EV ● Consider in patients with travel t
United Kingdom, France, German

● Chronic infection has been repor

MV ● Rarely symptomatic; might prese
● Usually mild transaminitis and m
● Might present as mass and mim
● Liver biopsy with large intranucle

ycobacterium avium
complex

● Presents with fever, night sweat
● Marked elevation of AP (�10–20
● U/S shows diffusely hyperechoic
● Liver biopsy with poorly formed n

ryptococcus
neoformans

● Might be asymptomatic or prese
● Labs usually show cholestasis w
● Might cause liver abscess
● Liver biopsy might demonstrate

ycobacterium
tuberculosis

● Presents with fever, night sweat
● AP usually elevated with mildly e
● U/S shows diffusely hyperechoic
● Liver biopsy with well-formed gra

icrosporidia ● Might cause increased bilirubin,

neumocystis jiroveci ● More common in patients receiv
● Usually moderate increases in a
● CT might show hepatic calcificat
● Liver biopsy with foamy nodules

artonella henselae ● Consider in patients with history
● Might present with HSM, liver fa
● AP elevated; might develop coag
● U/S might show irregular hypoec
● CT might reveal multiple hypoatt
● Liver biopsy with multiple blood-fi

istoplasma
capsulatum

● Might be asymptomatic or prese
failure in fulminant cases

● Labs usually show cholestasis w
● Liver biopsy with poorly formed g

P, alkaline phosphatise; CT, computed tomography; HSM, hepatosp
us, Toxoplasma gondii, and Strongyloides stercoralis.90 –92 q
Vanishing Bile Duct Syndrome

The vanishing bile duct syndrome (VBDS) is an ac-

-Infected Individuals

Key points

CV antibody
e HCV antibody. If antibody is negative, also consider HCV RNA
nificant risk factors and advanced immunosuppression
and HAV if not immune

reened with HBsAg, anti-HBs, and anti-HBc
nity
en must include adequate anti-HBV coverage

or replication
n with HBV or as superinfection in setting of chronic HBV
fulminant acute hepatitis and severe chronic progressive hepatitis

ally in presence of underlying liver disease

emic areas; autochthonous cases have also been reported in
d the United States

n HIV-infected patients

th fever, malaise, weight loss, hepatomegaly
olestasis

oplasm on CT
d small cytoplasmic inclusions � granulomas

ight loss, abdominal pain, nausea, diarrhea, HSM
LN) is hallmark
� focal lesions
seating granulomas, foamy histiocytes, acid-fast bacilli

th fever, RUQ pain, hepatomegaly
creased AP, variable bilirubin

ned cystic areas or granulomas

ight loss, LAD, and hepatomegaly
ed aminotransferases and bilirubin
� focal lesions; abscesses have also been described
as

aminases, and especially AP

haled pentamidine for PCP prophylaxis
transferases and AP, but high elevations have been reported

pneumocystis cysts on methenamine silver staining

t contact
portal hypertension, fever, anemia, LAD, and skin lesions
thy
regions
ting lesions of varying size
cavities of varying size

th constitutional symptoms, LAD and HSM, multisystem organ

creased AP, variable bilirubin
lomas, rounded yeast with budding on silver staining

egaly; lymphadenopathy; U/S, ultrasound.
n HIV

with H
ositiv
or sig
t HBV

e sc
immu
regim

mune

tion f
fectio
d with

peci

o end
y, an
ted i

nt wi
ild ch
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ar an

s, we
� U
liver
on-ca
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ntrahepatic bile ducts. Multiple causes have been identified,
nd there have been case reports of VBDS associated with
dvanced AIDS, with cases attributed to CMV viremia and
edication toxicity.98,99 The presentation is variable and often

elated to cholestasis. Diagnosis is based on histology, al-
hough the work-up should include imaging to rule out
xtrahepatic biliary obstruction. The outcome of reported
IDS-associated VBDS cases is very poor, with progression to

iver failure and death.98,99

Conclusions
Liver disease among HIV-infected individuals is a com-

on and important cause of non-AIDS–related morbidity and
ortality. In the ART era, the spectrum of liver disease among

atients with HIV infection has changed dramatically, shifting
rom opportunistic infections to sequelae of chronic infections,

edication toxicities, alcohol use, and fatty liver. Management of
IV-infected patients requires recognition of these conditions and

argeted diagnosis and treatment.
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