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Hepatitis C virus (HCV) and hepatitis B virus (HBV) infections are common among patients

with human immunodeficiency virus (HIV) infection because of shared routes of viral

transmission. Liver disease due to chronic HBV and HCV infection is becoming a leading

cause of death among persons with HIV infection worldwide, and the risk of death related to

liver disease is inversely related to the CD4 cell count (Fig. 1).1,2 There is also an increase in

the incidence of hepatocellular carcinoma and hepatotoxic effects associated with

antiretroviral drugs in patients with HCV and HBV coinfection.1,3–6 New treatments for

both HCV and HBV infections have increased the opportunities to manage these infections

and potentially prevent complications of liver disease.

EPIDEMIOLOGY

The prevalence of coinfection with either HCV or HBV varies depending on the patient’s

risk factors for HIV acquisition.7 HCV is most efficiently spread through direct exposure to

contaminated blood or blood products. Rates of vertical and perinatal transmission are low,

although they are increased in the setting of coinfection.8 Sexual transmission of HCV is

inefficient, and the exact risk related to different types of sexual activity is unknown,

although there has been increasing recognition of cases of acute HCV infection associated

with unsafe sex practices among men who have sex with men.9 In the United States, HIV

and HCV coinfection is most prevalent among patients who have a history of either

hemophilia or intravenous drug use. Among these patients, rates of coinfection approach 70

to 95%, as compared with 1 to 12% among men who have sex with men.7

Since the rate of clearance of HBV varies according to the patient’s age, the risk of HIV and

HBV coinfection depends on the patient’s age at the time of exposure to both viruses. In the

United States and Western Europe, HBV is typically acquired during sexual activity in

adolescence or early adulthood. Although there is a high rate of spontaneous clearance of

HBV (>90%) in immunocompetent adults, chronic infection develops in 20% of adults with

HIV infection after exposure to HBV.10 The overall prevalence of chronic HBV infection

among HIV-positive persons in the United States and Western Europe is less than 10%, and

it is highest among men who have sex with men and among intravenous drug users. In areas
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where vertical and perinatal transmission of HBV is common, such as Asia and sub-Saharan

Africa, chronic HBV infection develops in more than 90% of infants exposed to HBV.11

Thus, the prevalence of HBV infection among HIV-infected persons varies markedly, from

5 to 10% in the United States12,13 to 20 to 30% in Asia and parts of sub-Saharan Africa.14,15

PREVENTING VIRAL HEPATITIS AND MINIMIZING DISEASE

Patients with HIV infection, if nonimmune, should be vaccinated against both hepatitis A

virus (HAV) and HBV because of the increased severity of hepatitis in patients with

preexisting liver disease.16 Failure to induce immunity to HAV and HBV is a function of

both missed opportunities for vaccination17,18 and the immunocompromised state. In HIV-

infected persons, antibody titers after vaccination are lower19 and less durable than they are

in those who do not have HIV infection, and fewer HIV-infected persons have protective

levels of antibodies against hepatitis B surface antigen (HbsAg).20 The rates of response to

HAV or HBV vaccines decrease with lower CD4 cell counts21–23 and higher levels of HIV

RNA.18 However, there is no general agreement about when immunization becomes futile.

Although there is no vaccine against HCV, education about transmission patterns and safer

sex may reduce the incidence of acute HCV infection.9 Finally, clinicians play an important

role in counseling patients about transmission, avoidance of alcohol, and limitation of

exposure to other hepatotoxic agents (e.g., acetaminophen).

HCV INFECTION

The natural history of HCV infection is accelerated in patients with HIV,24 with an

increased rate of progression to cirrhosis, decompensated liver disease, hepatocellular

carcinoma, and death.25,26 Immune restoration with combination antiretroviral therapy

decreases the rate of death due to liver disease.27 In addition to liver disease, HCV infection

is associated with changes in cognitive and psychiatric function,28,29 a decreased quality of

life,30 and an increased prevalence of diabetes mellitus,31 all of which potentially affect the

management of HIV infection. There are six HCV genotypes, which vary geographically;

genotype 1 predominates in North America.32

The effect of HCV infection on the progression of HIV disease is less clear. There are

reports of impaired immune reconstitution in patients with HIV and HCV coinfection as

compared with those with HIV infection alone33,34; however, this effect appears to be

modest and may delay rather than prevent full immune reconstitution.35 Hepatotoxic effects

of antiretroviral therapy are more likely to develop in patients with underlying HCV or HBV

infection,36 although whether these effects change the time to discontinuation or

modification of this therapy is unclear.37,38 Hepatotoxic effects of antiretroviral therapy

correlate with the underlying degree of fibrosis.39 Hepatotoxic effects have been described

in more detail previously.6,36

ASSESSMENT OF LIVER INJURY

Given the limited response to and toxic effects of current therapy for HCV infection, many

experts recommend liver biopsy in most patients to assess the extent of underlying liver

damage, to aid in the choice of treatment options, and to provide important prognostic
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information. In HCV infection, the degree of histologic injury is a better predictor of

subsequent clinical events40 than is the degree of elevation of serum aminotransferase

levels, the genotype,41 or the viral load.40,42 In one study, 29% of patients with HIV and

HCV coinfection and persistently normal alanine aminotransferase levels had considerable

fibrosis that warranted treatment.43 The biopsy may also reveal steatosis, an independent

risk factor for fibrosis in patients with only HCV infection. The association of steatosis with

nonalcoholic fatty liver disease, HCV genotype 3, use of alcohol, use of antiretroviral drugs,

and the lipodystrophy syndrome is poorly understood in patients with HIV infection.44,45

Unfortunately, there is no noninvasive test that accurately predicts either the degree of injury

seen on liver biopsy or subsequent clinical events,46 although elastography, a measure of

liver stiffness, in combination with serum markers shows promise in the evaluation of

fibrosis.47 Patients with cirrhosis should have regular monitoring for evidence of

decompensation and liver cancer (Table 1), as well as for a possible referral for liver

transplantation.49

TREATMENT IN PATIENTS WITH HIV AND HCV COINFECTION

The current goal of therapy in HCV infection is a sustained virologic response, defined as an

undetectable level of serum HCV RNA 6 months after the end of therapy. Studies in patients

with HCV monoinfection have confirmed that a sustained virologic response is generally

durable50 and that cessation of viral replication results in a reduction in liver injury and

possible reversal of fibrosis.51 All patients with fibrosis on liver biopsy should be evaluated

for treatment. The current standard of care for patients with HCV monoinfection is

pegylated interferon alfa plus ribavirin (Table 2). These agents are not specific for HCV, but

they have complex forms of action, including both direct antiviral and immunomodulatory

effects.

For the treatment of infection with HCV genotype 1 or 4, the dose of ribavirin is based on

the patient’s weight (1000 mg per day if the weight is <75 kg and 1200 mg per day if the

weight is >75 kg); for genotype 2 or 3 infection, ribavirin is given at a lower dose (800 mg

per day). For HCV monoinfection, therapy is continued for 48 weeks in patients with

genotype 1 or 4 and for 24 weeks in patients with genotype 2 or 3.52 With these regimens,

sustained virologic responses have been reported in 45 to 55% of patients with genotype 1 or

4 and 80% of those with genotype 2 or 3. A liver biopsy can be deferred in patients with

genotype 2 or 3 because of the higher response rates, and it can be limited to those patients

without a response to therapy if information about the stage of disease is needed for

prognosis and retreatment. Response rates are notably lower in blacks, patients who are

obese, patients with cirrhosis, those with genotype 1 or 4, and those with high viral loads

(>800,000 IU per milliliter). Weight-based dosing of ribavirin is particularly important for

patients who have HCV monoinfection with genotype 1 or 4 and high viral loads.53

Several recent large trials have examined the response rates to pegylated interferon alfa and

ribavirin in patients with HIV and HCV coinfection.54–57 Patients in these trials generally

received ribavirin at a maximum dose of 800 mg per day.55 Sustained virologic response

rates among these patients, who were all treated for 48 weeks irrespective of the genotype,

ranged from 14 to 44% for genotype 1 or 4 infection and 44 to 73% for genotype 2 or 3.

Koziel and Peters Page 3

N Engl J Med. Author manuscript; available in PMC 2014 August 26.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Treatment was well tolerated. Patients with coinfection had similar dropout rates but

required more treatment with growth factors than patients with monoinfection.55,57 A

smaller study, using weight-based doses of ribavirin in patients with HIV and HCV

coinfection and in those with HCV monoinfection, showed response rates of 18% and 39%,

respectively, although the dose of ribavirin was more likely to be reduced in the patients

with HIV and HCV coinfection.58

Multiple variables could explain the lower response rates among patients with HIV and

HCV coinfection, including the lower dose of ribavirin or dose escalation. One study

showed that among patients with coinfection, sustained virologic response rates were lower

in those with a high viral load,57 which is common in such patients. The early virologic

response (loss of serum HCV RNA or a decrease by at least 2 log10 after 12 weeks of

therapy) was validated in patients with coinfection. Thus, if a patient has not had an early

virologic response, the likelihood of a sustained virologic response is negligible. Extending

therapy in patients who do not have an early virologic response does not increase sustained

virologic response rates.59 Ribavirin should not be administered with zidovudine, because of

the risk of anemia,60 or with didanosine, because of the risk of mitochondrial toxicity,61 so

antiretroviral therapy may need to be modified before anti-HCV therapy is administered.

Despite these advances in the management of HCV infection in patients with HIV infection,

many questions remain, such as the response to therapy in patients with very low CD4 cell

counts and the optimal duration of therapy for each HCV genotype.56 Furthermore, the

effects of moderate alcohol use and ongoing substance abuse on sustained virologic

response rates are unknown.

In addition to the problem of treatment failures, many patients with HIV and HCV

coinfection are not deemed to be candidates for current therapy because of one or more

coexisting medical or psychiatric conditions.62,63 For patients in whom therapy has failed,

clinical trials are currently examining whether the long-term administration of interferon

might prevent the progression of fibrosis even in the absence of a virologic cure.55 New

agents with specific activity against HCV are being tested, although none have been tested

in patients with HIV and HCV coinfection. Two major targets of drug development are the

serine protease (nonstructural protein 3) and RNA-dependent RNA polymerase

(nonstructural protein 5B) proteins. Early phase 2 studies with one protease inhibitor,

VX-950, showed marked early declines in HCV viral loads during treatment.64 However,

future studies need to define the interaction of these agents with antiretroviral therapeutic

agents and with each other.65,66 Finally, the benefit of liver transplantation in patients with

HIV infection is being evaluated, and patients with end-stage liver disease can be referred

for evaluation to centers with expertise in HIV infection and transplantation.49,67

HBV INFECTION

As with HCV infection, HBV infection in HIV-infected patients increases the risk of

cirrhosis, end-stage liver disease, and death from liver disease, especially in patients with a

low CD4 cell count or concomitant alcohol use.68 As compared with patients who have

HBV infection alone, patients with HBV and HIV coinfection have higher rates of chronic
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HBV infection and higher HBV DNA levels.10,14 Serum aminotransferase levels are less

useful in assessing the need for therapy, since they may be lower in patients with HIV and

HBV coinfection. In immunocompetent patients without HIV infection who are older than

30 years of age, the level of HBV DNA correlates with the development of cirrhosis and

hepatocellular carcinoma.69,70 However, such studies have not been performed in patients

with coinfection. HBV has eight genotypes (A through H) with wide geographic

distribution. Genotypes B and C are most common in Asia, and genotype A, which is more

responsive to interferon therapy than are the other genotypes,71 is most common in Europe.

The role of HBV genotypes in the natural history of the infection and in the response to

therapy in patients with HIV coinfection is unclear. Monitoring of patients with HBV

infection is critical because of the variable nature of the disease (Table 1).

One controversial issue has been the clinical relevance of an isolated positive test for

antibodies against hepatitis B core antigen (anti-HBc). In HIV-positive patients, a variable

fraction of persons (10 to 45%) with an isolated positive test for anti-HBc have detectable

levels of HBV DNA, or so-called occult HBV infection.72–76 Such atypical serologic

findings have led to the recommendation that all patients with HIV infection undergo testing

for HBsAg, antibodies against HBsAg (anti-HBs), and anti-HBc. If the tests for HBsAg,

anti-Hbc, or both are positive, these patients should be tested for HBV DNA, since therapy

for both HIV and HBV infection may be needed (Table 1). Patients without HBV DNA in

serum (i.e., those who have anti-HBc alone) should be vaccinated against HBV and may —

like HIV-negative patients — have a primary or anamnestic response.77,78

TREATMENT IN PATIENTS WITH HIV AND HBV COINFECTION

The treatment end points for HBV infection in HIV-infected patients are the suppression of

viral replication (the absence of HBV DNA or hepatitis B e antigen [HBeAg] in serum) and

improvement in liver disease. Given the relatively low toxicity of many of the available

therapeutic agents, a liver biopsy may not be needed for the assessment of risks and benefits

in individual patients with elevated HBV DNA levels, although it may still offer important

prognostic information. Immune control, as indicated by the loss of HBeAg and HBsAg or

seroconversion to anti-HBe and anti-HBs, is rare in patients with HIV infection. Therefore,

long-term therapy is the rule. Treatment guidelines for HBV infection in patients with HIV

coinfection can be based on standard criteria if the HIV infection does not require therapy

(Table 3).79,80 However, more research is needed to define the optimal strategy for the

management of HBV infection in patients with HIV infection. Options for the management

of HIV and HBV coinfection include interferons and nucleoside and nucleotide agents

(Tables 2 and 3).80 Although pegylated interferon alfa is effective in both controlling HBV

replication and reducing liver injury in patients with HBV monoinfection,81,82 it has not

been tested in clinical trials of patients with HIV and HBV coinfection, and it is most

successful in patients with high alanine aminotransferase levels and low HBV viral loads,

both of which are uncommon in HIV infection.

Nucleoside and nucleotide analogues approved for the treatment of HBV infection in the

United States include lamivudine, adefovir, entecavir, and telbivudine; tenofovir is not

approved for HBV infection, although it has in vitro and in vivo activity against HBV.83–85
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All of these agents target the HBV DNA polymerase.86 The use of lamivudine as the sole

agent with anti-HBV activity is associated with unacceptably high rates of resistance

(approaching 20 to 25% per year and 90% after 4 years).87 The first lamivudine-resistance

mutation to be described was the YMDD mutation in domain C (Fig. 2). A lower rate of

resistance to adefovir dipivoxil has been reported among patients without HIV infection, but

the rate increases with time (18% at 4 years) among those receiving monotherapy.88 A

randomized, controlled study comparing tenofovir and adefovir showed that both are safe

and efficacious in decreasing HBV DNA levels in patients with coinfection. However, the

majority of patients (96%) were also receiving lamivudine as part of antiretroviral

therapy.83–85 Resistance to entecavir occurs in patients with a preexisting YMDD mutation,

and resistance to wild-type HBV has not yet been seen. There has been one report of

resistance to tenofovir in a patient with HBV infection.89 In patients without HIV infection,

telbivudine is associated with a 61% rate of viral suppression (undetectable HBV DNA) and

a 5% rate of resistance after 1 year of therapy.90 However, telbivudine shares cross-

resistance with lamivudine and is therefore unlikely to be useful in patients who have

received antiretroviral therapy.

The likelihood of HBV resistance to nucleoside analogues is inversely proportional to the

degree of the initial suppression of HBV. For example, the greater the degree of suppression

with a nucleoside or nucleotide after 12 or 24 weeks of therapy, the lower the incidence of

resistance.90,91 Recent guidelines from the Department of Health and Human Services

(DHHS) and other expert panels recommend that all patients who have HIV and HBV

coinfection receive two active HBV drugs when HIV or both viruses require treatment,92,93

even though there are limited data on combination therapy in patients with either HBV

monoinfection or HBV and HIV coinfection. A pilot study involving 35 patients with HIV

and HBV coinfection who received adefovir and lamivudine for 4 years has not shown

evidence of resistance, although most patients had YMDD mutations at baseline.94 The

DHHS expert panel recommended tenofovir and emtricitabine (or lamivudine) as the

preferred agents, although the Food and Drug Administration has not approved tenofovir for

the management of HBV infection.

Patients who need treatment for HBV infection but not HIV infection should not receive

HBV medications that have activity against HIV. Instead, they should receive agents with

HBV activity alone; these agents include entecavir, interferon, and adefovir at a dose of 10

mg per day (Fig. 2 and Table 2). Some experts caution against the use of adefovir alone at a

dose of 10 mg, since there is a theoretical risk of HIV resistance, but resistance has not been

shown in vivo.89 Entecavir has not been evaluated in patients with HIV and HBV

coinfection who are not receiving effective treatment for HIV at the same time. There is one

reported case of resistance to HIV in a patient who was receiving entecavir without

antiretroviral therapy.95 Lamivudine-resistant HBV infection may progress more slowly

than untreated HBV infection, and continued therapy with the addition of another nucleotide

is prudent in patients who already have lamivudine resistance.96 When changing or initiating

antiretroviral regimens, it is important to continue administering agents with anti-HBV

activity, since there is a risk of the immune reconstitution syndrome during recovery of CD4

cell counts; this syndrome may be difficult to distinguish from hepatotoxicity.
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An important area for future research is the long-term efficacy of combination regimens in

patients with HIV monoinfection and in those with HBV and HIV coinfection. For example,

one recent study showed that adding tenofovir to a regimen in patients with lamivudine

resistance resulted in nearly the same degree of viral suppression as an initial regimen of

tenofovir and lamivudine in patients with wild-type HBV infection.97 The use of HBV

agents in resource-limited settings depends on the availability of antiretroviral therapy and

HBV drugs as well as the urgency associated with the treatment of life-threatening HIV

infection and acquired immunodeficiency syndrome–defining complications.

FUTURE TREATMENTS FOR HEPATITIS

Future research will focus on small-molecule inhibitors, with and without pegylated

interferon alfa, for the treatment of HCV infection and ideal combination therapies for HBV

infection. Monitoring of patients for end-stage liver disease is a major focus of care and may

lead to new opportunities for liver transplantation in patients with HIV infection.
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Figure 1. Deaths in a Cohort of 23,441 Patients Treated with Anti-HIV Drugs (Panel A) and
Deaths from Liver Disease According to the CD4 Cell Count (Panel B)
The data are from the the Data Collection on Adverse Events of Anti-HIV Drugs Study,

reported by Weber et al.1
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Figure 2. HBV Reverse-Transcriptase and Polymerase Mutations That Confer Resistance to
HBV Therapies
The mutations are numbered according to the amino acid position in the polymerase and

reverse transcriptase. The arrows denote the expansion of the polymerase or reverse

transcriptase and show its various domains. The first nucleoside, rt1, corresponds to amino

acid 349, and the last nucleoside, rt344, corresponds to amino acid 692. Patients who receive

entecavir must have existing resistance to lamivudine. Tenofovir has not been approved for

the treatment of HBV infection.
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Table 1

Monitoring for Liver Disease in Patients with HIV Infection.*

Patients Recommended Test or Procedure

At initial evaluation

For HCV

  All patients Test for HCV antibodies

  Patients with a negative test for HCV antibodies and
CD4 cell count <200, persistently elevated
aminotransferase levels, or suspected acute hepatitis

Test for HCV RNA†

For HBV

  All patients Test for HBsAg, anti-HBs, and anti-HBc (total antibodies)

  Patients with a positive test for HBsAg or anti-HBc Test for HBV DNA

  Patients with a negative test for HBsAg and anti-HBs Vaccinate against HBV

For HAV

  All patients Test for HAV antibodies (total)‡

  Patients with a negative test for HAV antibodies Vaccinate against HAV

HCV therapy

At start of therapy

  All patients Measure AST, ALT, albumin, INR, and platelets

Test for HCV RNA

Assess genotype (for treatment)

Assess fibrosis stage

During therapy

  All patients Measure CBC and platelets weekly for 4 wk, then measure CBC, platelets, AST,
ALT, and uric acid monthly

Test for TSH and ANA every 3 mo

Test for HCV RNA before treatment and at 12 wk during and 6 mo after therapy

  Patients with a low hemoglobin or neutrophil level Reduce dose or give erythropoietin or G-CSF during therapy

  Patients with depression before or during treatment Give antidepressants as needed

Check HCV RNA after 12 wk and discontinue therapy if <2 log10 decrease

HBV therapy

At start of therapy

  All patients Measure AST, ALT, albumin, INR, and platelets

Test for HBV DNA, HBeAg, and anti-HBe

During therapy

  All patients Measure AST, ALT, albumin, INR, and platelets and HBV DNA every 3 mo

Consider liver biopsy

Monitor creatinine and adjust dose or change therapy if level is abnormal

If patient is receiving nucleotide analogue, monitor phosphate level

  Patients with a rise in HBV DNA or ALT level Check for compliance and resistance

Therapy for cirrhosis§

  All patients Perform liver imaging and alpha-fetoprotein tests every 6–12 mo to evaluate for
hepatocellular carcinoma
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Patients Recommended Test or Procedure

Perform upper endoscopy

  Patients with gastroesophageal varices Give beta-blockers

  Patients with ascites Give prophylactic antibiotics weekly

  Patients with liver decompensation Refer patient for possible liver transplantation

*
AST denotes aspartate aminotransferase, ALT alanine aminotransferase, INR international normalized ratio, CBC complete blood count, TSH

thyroid-stimulating hormone, ANA antinuclear antibodies, G-CSF granulocyte colony-stimulating factor, HBsAg hepatitis B surface antigen,
HBeAg hepatitis B e antigen, anti-HBs antibodies against HBsAg, anti-HBc antibodies against hepatitis B core antigen, and anti-HBe antibodies
against HBeAg.

†
A quantitative test is used to measure HCV RNA at all points in time except for 6 months after treatment, when a qualitative HCV RNA test

should be performed.

‡
This test is for total HAV antibodies, not HAV IgM antibodies.

§
For management guidelines for cirrhosis, see Runyon.48
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Table 2

Therapies for HBV Infection and HCV Infection in HIV-Positive Patients.

Agent Antiviral Efficacy and Dose

YMDD-Resistant

Wild-Type HBV HBV HIV

HBV infection*

Lamivudine 100 mg No efficacy 150 mg twice daily

Tenofovir† 300 mg 300 mg 300 mg

Tenofovir and emtricitabine† 300 mg and 200 mg 300 mg and 200 mg 300 mg and 200 mg

Adefovir 10 mg 10 mg No efficacy

Entecavir 0.5 mg 1 mg No efficacy

Telbivudine 600 mg No efficacy No efficacy

Dose Duration

HCV infection (all genotypes)

Pegylated interferon alfa 2a 180 µg/wk 12 mo

Pegylated interferon alfa 2b 1.5 µg/kg/wk 12 mo

Ribavirin Dose based on patient’s weight 12 mo

*
Doses for HBV infection are total daily doses.

†
This agent has not been approved by the Food and Drug Administration for HBV therapy.
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Table 3

Treatment Guidelines for HBV Infection in HIV-Negative Patients.*

HBeAg Status
HBV DNA

(IU/ml)†
Alanine

Aminotransferase Strategy

Positive <20,000 Normal Monitor every 6–12 mo Consider liver biopsy; treat if fibrosis and inflammation present

Positive ≥20,000 Normal Consider liver biopsy; if fibrosis present, treat with adefovir, entecavir, telbivudine, or
pegylated interferon

Positive ≥20,000 Elevated Treat with adefovir, entecavir, telbivudine, or pegylated interferon

Negative <2,000 Normal Monitor every 6–12 mo

Negative ≥2,000 Normal Consider liver biopsy; if fibrosis present, treat with adefovir, entecavir, or pegylated
interferon

Negative ≥2,000 Elevated Treat with adefovir, entecavir, or pegylated interferon

*
For the treatment of HBV infection in patients with HIV infection, combination therapy with a nucleoside and nucleotide (e.g., tenofovir and

emtricitabine or tenofovir and lamivudine) is recommended. Data are from Keeffe et al.79 and Lok and McMahon.80

†
1 IU is approximately 5.6 copies.
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