HEPATITIS C VIRUS

What’s New — May 2010 Update

Significant revisions include the following:

An annual HCV antibody test is now recommended for HIV-infected patients who
have continued high-risk behaviors but are seronegative for HCV; such individuals
include:

0O Injection drug users

0 Men who have sex with men without barrier protection

0 Anyone with multiple sexual partners

Quantitative HCV RNA viral load testing is now recommended for HIV-infected
patients:
0 To confirm a reactive HCV ELISA antibody screen
0 To exclude HCV infection in those who are seronegative for HCV but have risk
factors for HCV exposure and unexplained liver disease, including increased serum
liver enzymes

A table has been added that lists the tests for measuring HCV RNA (see Table 1)
Figure 1. HCV Testing Algorithm for HIV-Infected Patients has been updated

Assessment for anti-HCV therapy is now recommended for HIV-infected patients with
acute HCV infection (see Section VI. B. Assessment for Treatment of Acute HCV
Infection)

Sections on assessment of mental health disorders and alcohol and substance use have
been added (see Sections V. F. Assessment for Mental Health Disorders and
G. Assessment for Alcohol and Substance Use)

A new section has been added on ongoing evaluation of patients when anti-HCV
therapy is deferred (see Section VII)

A new section has been added that outlines baseline assessments and counseling at
initiation of therapy (see Section VIII)

Consultation with a psychiatrist is now recommended when prescribing anti-HCV
therapy for HIV-infected patients with mental health disorders

Figure 2. Initial Anti-HCV Therapy for HIV/HCV Co-infected Patients has been
updated and now recommends determining whether or not to continue anti-HCV

treatment after week 12 by assessing for virologic response according to quantitative
HCV RNA

A table has been added that outlines strategies for managing side effects of anti-HCV
therapy (see Table 7)
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1. INTRODUCTION

Hepatitis C virus (HCV) is a common cause of death from liver disease among the HIV-infected
population." Approximately 15% to 30% of people with HIV are estimated to be co-infected with
HCV in the United States.” The rate is much higher among patients infected with HIV through
injection drug use (approximately 70% to 90%) or individuals with hemophilia who received
factor concentrates before 1987.° Data collected from the ACTG A5001 cohort demonstrate that
HIV/HCV co-infected patients visit the emergency department more frequently, are hospitalized
more often, and have longer hospital stays than HIV mono-infected patients.* Other studies have
established HCV-related end-stage liver disease as a leading cause of in-hospital mortality
among HIV-infected patients.”’

Therapy for HCV has become increasingly successful. However, anti-HCV therapy is complex,
particularly in the presence of HIV, and requires many treatment considerations, as well as
careful monitoring.

Key Point:
The similar routes of exposure for HIV and HCV place patients with either infection at risk for

HIV/HCV co-infection.

II. NATURAL HISTORY OF HEPATITIS C VIRUS

HCV and HIV are both RNA viruses but belong to different viral families (Flaviviridae and
Retroviridae, respectively) and have very different life cycles.® Like HIV, HCV mutates
frequently, establishing a genetically diverse population of viral quasi-species within each
infected host. This genetic diversity is at least partly responsible for the ability of HCV to evade
the body’s immune defenses and establish chronic infection. Unlike HIV, HCV RNA replicates
in the cytoplasm of its host cell, the hepatocyte. This mode of genetic replication prevents
incorporation of the HCV genome into the hepatocyte, enabling possible clearance of HCV from
plasma and eradication of infection.

A. Acute HCV Infection

Acute HCV disease is often asymptomatic, with 25% to 35% of HCV mono-infected patients
developing only mild constitutional symptoms or jaundice. Symptoms may be even milder or
occur less frequently in HIV-infected patients. This lower incidence of symptomatic presentation
in HIV-infected patients has been attributed in part to a weaker immune response compared with
HCYV mono-infected patients. Patients who experience symptoms, which are suggestive of a
stronger immune response, have demonstrated better clinical outcomes in comparison with
patients who are asymptomatic during acute HCV infection.’
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The acute phase is defined as the first 6 months of HCV infection. During this time, serum
alanine aminotransferase (ALT) levels frequently rise, fluctuate, and fall again, which indicates
recovery from the acute phase. Estimates of spontaneous HCV clearance without treatment are
15% to 45% in non-HIV-infected adults and 11.5% in HIV-infected adults.'® Likelihood of HCV
clearance among HIV-infected individuals is diminished in patients with lower CD4 cell counts,
especially CD4 <200 cells/mm”.!" Treatment of acute HCV infection in HIV-infected adults is
supported by a 60% to 70% sustained virologic response rate.'?

B. Chronic HCV Infection

Chronic infection arises in individuals who do not clear the virus during acute infection. Two-
thirds of patients with chronic infection develop persistent or fluctuating serum ALT elevations,
which are indicative of active liver inflammation. Because serum ALT levels may normalize
intermittently, a single normal serum ALT level does not indicate that liver damage is absent. In
contrast to many other liver diseases, the degree of ALT elevation in HCV-infected individuals
frequently fails to correlate with the degree of liver inflammation observed on liver biopsy.

Key Point:
Up to 30% of patients with either HCV mono-infection or HIV/HCV co-infection may have

persistently normal liver chemistries but still have significant liver disease."

1. Histologic Damage in Chronic HCV Infection

Chronic HCV infection can cause inflammatory infiltration, particularly of the portal tracts, as
well as both focal and bridging necrosis and fibrosis. Typically, chronic HCV infection results in
a lymphocyte-predominant inflammatory infiltrate in the portal tracts and peri-portal regions of
the liver. Inflammation may activate hepatic stellate cells to produce collagen. This, in turn, leads
to the deposition of fibrous tissue first in the portal tracts and then in peri-portal regions. In more
advanced stages of fibrosis, bridging fibrosis between portal tracts is present, and, in more
advanced cirrhosis, fibrotic nodules are also present.

2. Cirrhosis and Hepatocellular Carcinoma in HCV Infection

Approximately 10% to 15% of patients with HCV infection will progress to cirrhosis after 20
years of infection.'® After development of cirrhosis from HCV, hepatocellular carcinoma (HCC)
occurs at an estimated rate of 0% to 3% per year. The incidence of HCC from any cause of
cirrhosis in the United States increased from 1.6 per 100,000 in 1975 to 4.9 per 100,000 in 2005;
among black men, the incidence was 7.0 per 100,000 in 2005."*

Key Point:
Progression to cirrhosis occurs more quickly in men, in patients who use alcohol, in those who
acquire HCV after 40 years of age, and in HIV/HCV co-infected patients."

C. HCV Genotypes

HCV exists in 6 known genotypes and over 50 genotypic subtypes. Approximately 70% of
patients with HCV in the United States are infected with genotypes 1 and 4, with genotypic
subtype la being more common than subtype 1b. Ninety-one percent of HCV-infected non-
Hispanic blacks were infected with genotype 1 in the third National Health and Nutrition
Examination Survey (NHANES III)."> Although there are no known differences in clinical
course among the various genotypes and subtypes, genotypes 1 and 4 are known to have a poorer
response to interferon-based therapy than genotypes 2 and 3.
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III. ROUTES OF TRANSMISSION OF HEPATITIS C VIRUS

A. Parenteral Transmission

Parenteral transmission is the primary route for HCV infection. Injection drug use accounts for at
least 60% of all new infections in the United States. In some populations of injecting drug users,
>80% have been infected with HCV; however, lower prevalence has been found in other
populations, particularly among young users.' Patients should be advised to avoid sharing any
injection or drug preparation equipment. Although HCV transmission may be reduced through
cleansing shared syringes with bleach and water between uses,'’ HCV can also be transmitted
through the use of other equipment, including cookers (metal bottle caps), water for dissolving
drugs and rinsing syringes, cotton for filtering the solution, and tourniquets.

The risk for HCV infection from injury with an HCV-contaminated needle is 1.8%." For
information regarding management of occupational exposure to HCV, refer to HIV Prophylaxis
Following Occupational Exposure.

B. Sexual Transmission

The efficiency of sexual transmission of HCV is much lower than HIV or other sexually
transmitted viruses. However, isolated outbreaks of permucosal HCV transmission have been
reported among HIV-infected men who have sex with men (MSM).'** In the setting of the
following risk factors, HCV transmission was increased among HIV-infected MSM compared
with non-HIV-infected MSM: sharing drugs via anal or intranasal routes; unprotected anal
intercourse and anal/oral (“rimming”) or anal/hand contact (“fisting”’); and the presence of other
sexually transmitted infections (STIs).

Among non-HIV-infected, monogamous, heterosexual couples who are discordant for HCV, the
risk for sexual HCV transmission is estimated to be 0% to 0.6% annually." Limited data suggest
that the presence of HIV does not increase the risk of sexual HCV transmission amount
heterosexual couples.”* Some studies have shown that long-term, monogamous partners of HCV-
infected individuals (>10 years) have slightly higher rates of HCV infection than the general
population; however, the rate remains low (1.5%).>°

Key Point:
Guidelines indicating that barrier protection may not be necessary between HCV-discordant

sexual partners apply only in the setting of HCV mono-infection and do not apply in the setting
of HIV/HCV co-infection.

C. Perinatal Transmission

Maternal-fetal transmission of HCV in mono-infected women with detectable HCV RNA at
delivery is approximately 4% to 7%. However, HIV co-infection increases the risk for perinatal
transmission to 20%."

For more information regarding perinatal transmission among HIV-infected patients, see Management of
HIV-Infected Pregnant Women Including Prevention of Perinatal HIV Transmission.

D. Nonsexual Household Transmission
Nonsexual household transmission is rare in the United States, although it has been known to
occur, probably through inadvertent exposure to blood or infectious body fluids.
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IV. SCREENING AND DIAGNOSIS OF HEPATITIS C VIRUS
A. Screening for HCV Infection

RECOMMENDATIONS:
Clinicians should screen all HIV-infected patients for anti-HCV antibodies at baseline.
(AII)

HIV-infected patients who are seronegative for HCV but have continued high-risk
behaviors should be screened at least annually for HCV. Individuals at high risk include
injection drug users (All), men who have sex with men without barrier protection (AIl), or
anyone with multiple sexual partners (AIII).

The high rate of HIV/HCV co-infection and the similar routes of transmission of both viruses
underscore the importance of screening all HIV-infected patients for anti-HCV antibodies at
baseline. HIV-infected patients with continued high-risk behaviors who are seronegative for
HCYV at baseline should receive annual testing thereafter.

A number of tests are available for HCV screening. The most readily available is the ELISA for
anti-HCV antibodies. These antibodies are not protective, serving instead as a marker of present
or past disease. Seroconversion with the ELISA antibody test occurs in 50% of patients within 9
weeks of exposure, in 80% within 15 weeks of exposure, and in at least 97% within 6 months of
exposure. In addition to currently available ELISAs, the FDA has recently approved a rapid
HCV test, the OraQuick HCV Rapid Antibody Test, for patients at risk for HCV exposure. The
ELISA tests are highly sensitive but relatively nonspecific, resulting in a low positive predictive
value in low-prevalence populations.

B. Diagnosis of HCV Infection

RECOMMENDATIONS:

Clinicians should confirm a reactive HCV ELISA antibody test with a quantitative HCV
RNA assay. (Al) Negative HCV RNA test results should be repeated after 3 to 6 months to
confirm a negative result.

Clinicians should obtain a quantitative HCV RNA viral load assay in HIV-infected patients
with risk factors for HCV exposure who have a negative HCV ELISA antibody test but
unexplained liver disease, including increased serum liver enzymes. (All)

Positive HCV ELISA screening results require confirmation by viral gene amplification
techniques that are used to definitively diagnose HCV infection. HCV RNA is usually detectable
within 1 to 2 weeks after exposure to the virus.

In chronically infected patients, HCV RNA may be detectable only intermittently; therefore, a
single negative HCV RNA assay does not exclude chronic HCV infection. A follow-up HCV
RNA test should be performed after 3 to 6 months to confirm a negative HCV RNA result. A
positive result for HCV RNA is confirmation of active infection.
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Key Points:

e Delayed or absent HCV seroconversion has been reported in HIV-infected patients®’;
therefore, measurement of HCV RNA may be indicated in individuals with risk factors for
HCV exposure who have a negative HCV antibody test but unexplained liver disease or
elevated liver enzymes.

e The level of HCV RNA does not correlate with the severity of liver injury or fibrosis.

Although qualitative tests were previously more sensitive, the limit of detection for most
quantitative HCV RNA assay is now sufficiently low to make the quantitative HCV RNA assay
the preferred RNA test. Knowledge of the lower limits of detection of available diagnostic tests
can enhance assessment of HCV RNA. A transcription-mediated assay (TMA) is a newer
isothermic amplification technology that is similar to a qualitative RNA. Table 1 lists the tests
for measuring HCV RNA. Figure 1 provides an algorithm for screening and diagnosis of HCV

infection.
TABLE 1
AVAILABLE TESTS FOR MEASURING HCV RNA
Type of Test® Method Dynamic Range® FDA Approval
(Manufacturer) Status
VERSANT HCV RNA 3.0 bDNA (Siemens) | 615 to 7.7 x 10° [U/mL® Approved
COBAS AmpliPrep/ Real-time RT-PCR | 43 to 6.90 x 10’ Approved
COBAS TagMan HCV Test (Roche)
RealTime HCV Real-time RT-PCR | 12 to 1 x 10® IU/mL Submitted
(Abbott)
COBAS Amplicor HCV RT-PCR (Roche) | 600 to 5 x 10° [U/mL*
Monitor
Approved
Amplicor HCV Monitor Test, | RT-PCR (Roche) | 600 to 8.5 x 10° TU/mL¢ Approved
v2.0

ASR, analyte-specific reagent; bDNA, branched chain DNA; qPCR, quantitative PCR.

& Only quantitative tests are shown because qualitative tests are no longer indicated for clinical use.
® Results may vary at the lower limit of detection depending on the laboratory performing the test.
¢ Siemens reports results in both IUs and copies/mL.

d According to Conformité Européenne (CE) marking.
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ELISA - HCV Antibodies

Normal ALT [¢ Negative  [*
A\ 4
Unexplained elevated ALT
\ 4
Ouantitative HCV RNA
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No further Y Y
evaluation < Negative Positive

unless clinically

> Positive
v
Quantitative HCV RNA
v v
Positive Negative

v

Repeat RNA test after 3 to 6 months
to confirm initial negative RNA test

indicated

A 4

A 4 A 4 A 4
Test for HCV genotype* < Positive Negative
v v
Is treatment appropriate according to the No further
following considerations? evaluation
e I[s the patient eligible for treatment? unless clinically
e Has the patient agreed to be treated? indicated
e Have contraindications to treatment been
identified and excluded?t

No Yes
v v
Perform routine Medical evaluation
monitoring of HCV for treatment]
infection

Figure 1. Hepatitis C Virus Testing Algorithm for HIV-Infected Patients * HCV genotypic testing may not be necessary for patients in whom HCV treatment is
contraindicated due to non-modifiable contraindications, such as hypersensitivity to either interferon or ribavirin, hemoglobinopathies (e.g., thalassemia major
and sickle cell anemia), unstable angina or unstable cardiac arrhythmias, and hepatic decompensation. T Some contraindications would not prevent anti-HCV
therapy after they are appropriately addressed (see Table 2). £ The medical evaluation for treatment should be performed in consultation with a clinician
experienced in the treatment of HCV or a hepatologist (also see Figure 2).
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V. EVALUATION AND INITIAL MANAGEMENT OF CONFIRMED HEPATITIS C INFECTION

RECOMMENDATIONS:

As part of the baseline evaluation of HIV/HCV co-infected patients, clinicians should (AIl):
e Obtain laboratory measurements, including a complete blood count, serum AST

and ALT, bilirubin, prothrombin time, and serum albumin

Determine the patient’s HCV genotype

Assess for signs and symptoms of liver disease

Assess for alcohol and substance use

Screen for immunity to hepatitis A and B viruses

A. Laboratory Measurements

Higher serum ALT and AST levels are, to some degree, predictive of more rapid disease
progression; however, significant liver disease may occur even in the presence of persistently
normal levels.”® Bilirubin, albumin, and prothrombin time are useful tests for evaluation of
advanced liver disease. For HCV RNA, the same laboratory should be used for subsequent
testing because of the inter-laboratory variation of quantitative HCV RNA assay results.

B. Genotypic Testing

Because patients with HCV genotypes 1 and 4 are known to have a poorer response to
interferon-based therapy than genotypes 2 and 3, genotypic testing can guide treatment
considerations, such as likelihood of treatment response and dose and length of treatment.

Key Point:
HCV genotypic testing is not necessary for patients in whom HCV treatment is contraindicated

due to non-modifiable contraindications, such as hypersensitivity to interferon or ribavirin,
hemoglobinopathies (e.g., thalassemia major and sickle cell anemia), unstable angina, unstable
cardiac arrhythmias, and hepatic decompensation.

C. Assessment for Fibrosis, Cirrhosis, and Hepatocellular Carcinoma

1. Fibrosis

Liver biopsy is the most specific test for defining the extent of liver pathology induced by HCV
infection. It may be used to predict an individual’s long-term prognosis. Typically, liver biopsy
reports will describe the degrees of inflammation and fibrosis. Several indices have been
developed and validated to describe inflammation and fibrosis. The Batts-Ludwig scoring
system®’ assesses the degrees of inflammation (grade) and fibrosis (stage) on a scale of 1 to 4
and is commonly used in the clinical setting. The Ishak or Metavir scoring system is also valid
and is used in many of the clinical trials that study liver biopsy material.

The decision to treat HIV/HCV co-infected patients is often based on biopsy, particularly for
patients with genotype 1 or 4; however, it is not required to treat HCV and, in some cases, may
not be preferred. For example, patients with hemophilia require transjugular liver biopsies, and
either the patient or the provider may not wish to proceed with this intervention. A patient’s
decision to decline liver biopsy should not preclude treatment for HCV when it is otherwise
indicated.
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Key Point:
Liver biopsy is used primarily to guide the decision to treat but may not be necessary in patients

who are not being considered for treatment or who will be treated regardless of biopsy result.

2. Cirrhosis

Ultrasound of the liver can sometimes detect cirrhosis and steatosis. Liver stiffness
measurements and calculations of a fibrosis score from noninvasive tests, such as FibroTest and
FibroSure, are available in the United States. These tests use a combination of serum
biochemical markers to predict the degree of hepatic fibrosis.”® The AST/platelet ratio index is
an easily calculated index used as a predictor of the presence or absence of significant fibrosis on
liver biopsy in patients with chronic HCV. In one study, this index accurately distinguished
significant from insignificant fibrosis in 60% of patients.’'** A technique used for calculating
liver stiffness, known as elastography (FibroScan), has been studied for its potential as a
sonography-based method for detecting liver fibrosis and cirrhosis.”

3. Hepatocellular Carcinoma

Screening for HCC in persons with cirrhosis is most commonly performed with regular imaging
by ultrasonography or CT scan, as well as with determination of serum a-fetoprotein (AFP).
HCC is rare in HCV unless the patient has advanced fibrosis or cirrhosis. AFP testing alone has
relatively low sensitivity and specificity for HCC, and the optimal interval for screening remains
undetermined. However, evidence suggests that biannual AFP coupled with annual
ultrasonography may be cost-effective in HCV-infected patients with cirrhosis.** If AFP is
elevated, then a screening examination is no longer appropriate, and a diagnostic test is
indicated. Both triple-phase CT scans and liver MRI offer greater sensitivity in finding and
distinguishing among liver abnormalities.

D. Evaluation of Hepatitis A and B Status

RECOMMENDATIONS:
As part of the baseline assessment, clinicians should ask HIV-infected patients about their
HAYV and HBYV vaccination history and should:
e Obtain HBV serologies: HBsAg, HBsAb, and HBcAb (IgG or total) (All)
e Obtain Hepatitis A IgG (All)
e Vaccinate those who are not immune to hepatitis A and/or B viruses (see Hepatitis A
Virus and Hepatitis B Virus) (AII)

Although hepatitis A virus (HAV) does not progress to a chronic infection, severe disease may
develop in patients with underlying HCV. HIV/HCV/HBYV tri-infection confers the risk for
serious complications. Accordingly, HAV and HBV screening and vaccination should be
performed according to current guidelines (see Hepatitis A Virus and Hepatitis B Virus).
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E. Other Disease Screening
If clinically suspected, screening for the following diseases may be indicated in HIV/HCV co-
infected patients (AIl):

e Hemochromatosis: obtain percentage iron saturation with ferritin (uncommon in patients
of African descent)
Primary biliary cirrhosis: obtain anti-mitochondrial antibody
Autoimmune hepatitis: obtain anti-nuclear antibody and anti-smooth muscle antibody
a-1 anti-trypsin deficiency: obtain a-1 anti-trypsin level
Wilson’s Disease: obtain ceruloplasmin level
Steatohepatitis: assess with liver biopsy (see Section V. C. Assessment for Fibrosis,
Cirrhosis, and Hepatocellular Carcinoma)

F. Assessment for Mental Health Disorders

RECOMMENDATIONS:
Clinicians should perform the following:
e Mental health screening in all HIV/HCYV co-infected patients at baseline and at
least annually according to standard guidelines for all HIV-infected patients (sce the
Mental Health Guidelines)
e Depression screening at initiation of anti-HCV treatment and at least every 4 weeks
thereafter during treatment (see Section XII. Treatment Monitoring of HIV/HCV Co-
infected Patients)

Screening for mental health disorders in HIV/HCV co-infected patients should be performed
according to standard guidelines for all HIV-infected patients, regardless of whether or not the
patient will receive anti-HCV therapy. Numerous studies have documented the association
between interferon alfa and depression, with an estimated incidence between 20% and 40%;
however, the prevalence of mental health disorders, and depression in particular, is increased in
patients infected with HCV. The rate of depression in untreated HCV-infected patients may be as
high as 25%,*° demonstrating that HCV itself may also be a risk factor for depression. HCV
commonly presents with symptoms of fatigue and malaise, which may mimic depression and
complicate its diagnosis.

At present, insufficient data exist to determine the risk factors for developing depression during
interferon treatment. Patients with a history of mental health disorders are at particular risk for
mood alterations due to anti-HCV therapy.

Key Point:
A history of mental health disorders, such as depression, should not be regarded as a

contraindication to therapy. However, clinicians who prescribe interferon alfa should consult
with a psychiatrist when treating patients with a history of mental health disorders.
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G. Assessment for Alcohol and Substance Use

RECOMMENDATIONS:

Clinicians should obtain an alcohol and substance use history for HIV/HCYV co-infected
patients. Patients with alcohol abuse or dependence should be referred for alcohol-
dependency treatment. (All)

Clinicians should educate HIV/HCYV co-infected patients about the effects of alcohol,
tobacco, and cannabis on the course of HCV infection. Patients who have other underlying
liver disease should be advised to abstain from alcohol. (AIl)

Numerous studies indicate that patients with HCV and heavy alcohol intake have increased
progression of hepatic fibrosis and increased risk for cirrhosis, HCC, and death.***’ Although
some studies suggest that light to moderate consumption may contribute to progression, this has
not been clearly shown.”® The National Institute on Alcohol Abuse and Alcoholism defines
moderate alcohol use for most adults as up to two drinks per day for men and one drink per day
for women and older people. One drink equals one 12-ounce bottle of beer or wine cooler, one 5-
ounce glass of wine, or 1.5 ounces of 80-proof distilled spirits. For more information regarding
alcohol dependence in HIV-infected patients, see Clinical Management of Alcohol Use and
Abuse in HIV-Infected Patients.

Most hepatologists recommend abstinence from alcohol in patients who are infected with HCV.
All patients with HCV infection who use alcohol should be educated about the effects of alcohol
on the course of HCV infection. Abstinence in heavy drinkers with HCV is associated with
improvement in chemical markers, as well as decreased HCV RNA levels.*** Patients with
alcohol abuse or dependence should be referred for alcohol-dependency treatment.

Smoking tobacco is a risk factor for hepatoma and is a predictor for the progression of fibrosis in
persons with HCV.*! Daily cannabis use may increase the risk for progression to moderate to
severe fibrosis by up to 7-fold compared with non-daily use in HCV-infected patients.**
However, weekly or monthly cannabis use does not significantly increase risk for progression of
fibrosis compared with rare or no use.

Methamphetamine use promotes HCV replication in hepatic cells and, therefore, may contribute
to HCV disease progression.” As with alcohol, abstinence from smoking and regular cannabis
use, as well as abstinence from other substances, is recommended in individuals who are infected
with HCV.

For more information regarding management of alcohol and substance use in HIV-infected
patients, refer to the Substance Use Guidelines.
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V1. DECIDING WHETHER TO TREAT HCV IN HIV-INFECTED PATIENTS

When performing a medical evaluation for anti-HCV treatment in HIV/HCYV co-infected
patients, clinicians should consult with a hepatologist or other provider with experience in
treating HCV. (AIll)

Clinicians should individualize the decision to treat HCV based on the following factors
(AIID):
e Contraindications and relative contraindications to therapy (see Table 2)
Whether the patient has acute HCV
Likelihood of response to treatment of chronic HCV (see Table 3)
Likelihood of progression of fibrosis in the absence of treatment (see Table 3)
Immune status
Extent of liver damage
HCYV and HIV viral loads
Risk for adverse effects of treatment
Motivation for treatment and barriers to adherence to therapy
CD4 count

Patients with acute HCV who remain positive for HCV RNA 12 weeks after infection
should be treated with combination pegylated interferon and ribavirin. (BIII)

Consideration of the factors used to guide the decision to treat HCV infection, including
contraindications for HCV treatment, likelihood of progression of fibrosis without treatment, and
the medical evaluation for potential anti-HCV treatment, should be in consultation with a
hepatologist or other clinician with experience in HCV treatment.

A. Contraindications to Anti-HCV Therapy

RECOMMENDATIONS:
Clinicians should not prescribe anti-HCV treatment for HIV/HCV co-infected patients
with any of the absolute contraindications listed in Table 2.

Clinicians should address any of the relative contraindications listed in Table 2 before
prescribing anti-HCV therapy.

Among the considerations for anti-HCV therapy, assessment for contraindications to therapy is
essential. Table 2 lists contraindications that would prevent initiation of anti-HCV treatment in
HIV/HCV co-infected patients, as well as relative contraindications that, once addressed, would
not affect the decision to treat.
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TABLE 2
CONTRAINDICATIONS FOR HCV TREATMENT IN PATIENTS WITH HIV/HCV CO-INFECTION

Contraindications Relative Contraindications

e Allergy to interferon/ribavirin e Hb<10g/dL"

e Patients on dialysis or with creatinine e White blood cells <1500 cells/mm®"
clearance <50 mL/min e Platelets <90,000/mm?®

e Hemoglobinopathies (e.g., thalassemia e (D4 <100 cells/mm’
major and sickle cell anemia) e Uncontrolled diabetes mellitus

e Autoimmune hepatitis e  Other autoimmune disorders (e.g.,

e Uncontrolled thyroid disease lupus, rheumatoid arthritis)

e Pregnant/nursing women, women unable to e Ongoing heavy alcohol use®
practice contraception, or men with e Active substance use if adherence to
pregnant partners treatment is a concern®

e Current suicidal behavior or uncontrolled e Untreated mental health disorder®
severe psychiatric illness e Previous suicidal behavior®

e Severe cardiac disease (e.g., unstable
angina, unstable arrhythmias)

e Decompensated cirrhosis

e Sarcoidosis or unexplained pulmonary
infiltrates

e Heart, lung, and kidney transplants
Neonates and infants

e Patients receiving didanosine®

See package inserts for pegylated interferon and ribavirin for full details.

# The combination of ribavirin and didanosine has demonstrated an increased risk for pancreatitis, lactic acidosis,
hepatic decompensation, and death in patients with cirrhosis. Therefore, the combination is contraindicated.

® These hematologic deficiencies can be corrected with hematopoietic growth factors. For example, patients
receiving zidovudine may develop correctable granulocytopenia or severe anemia. Once corrected, such patients
may be eligible for treatment.

¢ Patients with alcohol dependence should be referred for alcohol-dependency treatment before initiation of anti-
HCYV therapy. For more information regarding alcohol dependence in HIV-infected patients, see Clinical
Management of Alcohol Use and Abuse in HIV-Infected Patients.

¢ Active substance use is not a contraindication to anti-HCV treatment unless the clinician determines that it
could interfere with adherence. Such a determination may be established on a case-by-case basis with the
patient’s adherence to HIV treatment as a guide.

¢ Patients with a history of mental health disorders may safely complete a course of treatment if the disorder is in
remission and there is sufficient interdisciplinary support.** Treatment of these individuals should be undertaken
in consultation with a psychiatrist.
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1. Untreated Mental Health Disorders

RECOMMENDATION:

When untreated mental health disorders are identified in HIV/HCV co-infected patients,
clinicians should make appropriate referrals for mental health treatment before initiating
anti-HCV therapy. (All)

For patients with a suspected mental health disorder that is untreated, clinicians should refer the
patient for mental health evaluation and treatment before consideration of anti-HCV therapy. See
Section V. F. Assessment for Mental Health Disorders.

2. Heavy Alcohol and Substance Use

RECOMMENDATIONS:
Clinicians should screen patients for alcohol and substance use dependence before
initiating anti-HCV treatment. (All)

When untreated alcohol dependence is identified in HIV/HCV co-infected patients,
clinicians should make appropriate referrals for substance-dependency treatment before
initiating anti-HCV therapy. (All)

One study found an inverse correlation between rates of response to interferon treatment and
levels of alcohol intake during therapy.*’> Furthermore, there are reports of acute alcoholic
hepatitis in several individuals consuming alcohol during interferon treatment.*® Heavy drinkers
are unlikely to achieve sustained virologic response (SVR). See Section V. G. Assessment for
Alcohol and Substance Use.

Key Point:
Unlike heavy alcohol use, active substance use does not induce hepatotoxicity when combined

with anti-HCV treatment. Active substance use, including injection drug use, is not a
contraindication to anti-HCV treatment unless the clinician determines that it could interfere with
adherence to treatment. Such a determination may be established on a case-by-case basis, using
the patient’s adherence to HIV treatment as a guide.

B. Assessment for Treatment of Acute HCV Infection

Treatment of acute infection is an important consideration for HIV-infected patients. The greater
risk for chronic infection among HIV-infected patients co-infected with HCV, and the excellent
treatment responses in mono-infected patients with acute HCV," argue for consideration of anti-
HCYV therapy in HIV-infected patients who develop acute HCV. Good treatment responses have
been seen even in patients infected with HCV genotypes 1 and 4. In general, if patients acutely
infected with HCV are still positive for HCV RNA by 12 weeks after infection, treatment should
be considered.
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C. Assessment of Patients at Greatest Risk for Cirrhosis
Patients at greatest risk for progression to cirrhosis should be considered candidates for anti-
HCV therapy (see Table 3). Patients who are most likely to progress to cirrhosis include those
with persistently elevated serum ALT and those with a liver biopsy that reveals greater than

stage 2 fibrosis (i.e., patients with at least periportal fibrosis on biopsy). However, because HIV
itself is a risk factor for increased progression of HCV, serious consideration should be given to
treatment of patients with minimal fibrosis or portal fibrosis (i.e., an Ishak score of F1). Table 4
outlines National Institutes of Health recommendations' for HIV/HCV co-infected patients with

minimal fibrosis or portal fibrosis.

TABLE 3
HCYV TREATMENT CONSIDERATIONS FOR PATIENTS WITH
HIV/HCYV CO-INFECTION

Factors associated with progression to cirrhosis without treatment

Male sex

Alcohol use >30 g/day for men and >20 g/day for women

Infected at >40 years of age

Portal or bridging fibrosis or at least moderate inflammation or necrosis
HIV/HCV/HBV tri-infection

Elevated serum AST and ALT levels

Factors associated with favorable response to therapy

HCYV genotype 2 or 3 and, to a lesser extent, genotype 4 (rather than 1a or 1b)
Low level of serum HCV RNA before treatment (<800,000 IU/mL)

Age <40 years

Duration of disease <5 years

Absence of cirrhosis or only minimal histologic evidence of fibrosis

Low concentrations of iron in liver tissue before treatment

Rapid clearance of HCV RNA

Abstinence from alcohol or avoidance of heavy alcohol use

Absence of hepatosteatosis

Insulin responsiveness

HCV-induced extrahepatic disorders that indicate need for therapy

Cryoglobulin vasculitis
Glomerulonephritis
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TABLE 4
CURRENT TREATMENT GUIDELINES FOR PATIENTS WITH HIV/HCV CO-INFECTION*

Patient Characteristics Treatment Recommendations
Minimal fibrosis on liver biopsy e Treat with pegylated interferon plus
ribavirin if there are no
contraindications
or

e Observation, serial ALT and AST
levels every 6 months, liver biopsy
every 3 to 5 years

Persistent HCV viremia and liver biopsy Treat with pegylated interferon plus
showing portal or bridging fibrosis, ribavirin if there are no contraindications
compensated cirrhosis, or moderate (assess risks and benefits on a case-by-case
inflammation or necrosis basis)

Decompensated cirrhosis Consider evaluation for liver transplant

* Decisions to treat should be individualized.

D. ALT Levels in HIV/HCV Co-infected Patients

Patient motivation, age, duration of infection, degree of fibrosis, viral genotype, and HCV RNA
may be considered when deciding whether to treat HIV-infected patients with normal ALT
levels.*” A higher prevalence of liver fibrosis has been found in HIV/HCV co-infected patients
with a normal ALT, and in two studies, cirrhosis was found on liver biopsy in 12% to 14% of
patients with a normal ALT.** According to the 2007 updated recommendations from the
HCV-HIV International Panel, co-infected patients with normal ALT levels should be considered
for treatment if there are no contraindications.’® Some experts consider increased ALT levels
over baseline to be abnormal for HCV-infected patients, even when the increased levels are
within the upper limit of normal.”’

VII. ONGOING EVALUATION OF PATIENTS IN WHOM ANTI-HCV TREATMENT IS DEFERRED

RECOMMENDATIONS:
For patients in whom anti-HCV treatment is deferred, clinicians should:

e Obtain serial ALT and AST levels every 6 months

e Consider obtaining a liver biopsy every 3 to 5 years to assess for disease progression
(BIII)

e Perform ongoing patient education, including education regarding the hepatotoxic
effects of alcohol and other substances (sce Section V. G. Assessment for Alcohol and
Substance Use) and prevention of HCV transmission (see Section XV. Prevention of
HCV Transmission and Re-infection)
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Patients in whom anti-HCV treatment is deferred should receive serial ALT and AST levels
every 6 months. However, liver biopsies showing portal or bridging fibrosis, or at least moderate
inflammation or necrosis, are the best predictors of eventual cirrhosis. HCV viral load, serum
transaminase levels (serum ALT, AST), and HCV genotype do not accurately predict the extent
of liver damage, nor do they predict the likelihood of future progressive liver disease.

Significant progression of fibrosis has been observed in HIV/HCV co-infected patients. Up to
two-stage increases via the Ishak fibrosis scoring system (0 to 6) have been observed in liver
biopsies that were obtained approximately 3 years apart, even in patients who demonstrated mild
liver disease at the initial biopsy.’” Therefore, repeat biopsy should be performed every 3 to 5
years to assess for disease progression in patients whose initial liver biopsy indicated that
treatment was not required.

Key Point:
Even in patients who remain free of symptoms and whose liver chemistries remain normal,

histologic damage still can occur.

VIII. BASELINE ASSESSMENTS AND COUNSELING AT INITIATION OF THERAPY
A. Laboratory Assessments

RECOMMENDATION:

Clinicians should obtain the following baseline assessments when the decision to initiate
anti-HCV therapy has been made (All):

Serum liver enzymes

Complete blood count

Thyroid-stimulating hormone

Anti-nuclear antibody

Glucose

Quantitative HCV RNA in serum

HCYV genotype

a-Fetoprotein (only if cirrhotic)

Pregnancy testing for female patients of childbearing potential, as well as female
partners of male patients, immediately prior to initiation of therapy

B. Anti-HCV Treatment and Antiretroviral Therapy

RECOMMENDATIONS:
Clinicians should initiate or continue ART in HIV/HCYV co-infected patients according to
current ART guidelines (AlIl), except for the following caveats:
e The combined use of didanosine and ribavirin is contraindicated (AIII)
e The combination of zidovudine with interferon and ribavirin should be used with
caution due to synergistic bone marrow suppressive effects (AIll)
e The combination of abacavir and ribavirin should be used with caution due to
possible competitive inhibition between these agents (BIII)
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Growing evidence suggests that ART may improve clinical outcomes in HIV/HCV co-infected
patients. Findings of the Swiss HIV Cohort Study and the Women’s Interagency HIV Study have
shown that patients with HIV/HCV co-infection have an increased risk for progression to a new
AIDS-defining event or death.”>”* Other reports have demonstrated an increased risk for
opportunistic infections® and liver disease’®>* among HIV/HCV co-infected patients not
receiving ARV treatment.

ART is not contraindicated in HIV/HCV co-infected patients. Co-infected patients should initiate
or continue ART as indicated by current HIV treatment guidelines. However, the hepatotoxic
effects of ARV agents or a hyperactive immune response precipitated by ART may accelerate
HCV-induced liver damage, suggesting the possible benefit of treating HCV infection before
initiating ART. In some settings, it may also be necessary to treat HCV before the patient is able
to tolerate HIV therapy.”

The adverse events associated with anti-HCV treatment in HIV/HCV co-infected patients are
comparable with those seen in patients with HCV alone. However, the combination of anti-HCV
treatment and ART in co-infected patients may lead to an increased incidence of metabolic
complications and/or adverse drug interactions due to synergistic toxicity profiles.

Didanosine

Key Point:
The combination of didanosine and ribavirin is contraindicated. Several ongoing clinical trials

have identified an increased risk for pancreatitis, lactic acidosis, hepatic decompensation, and
death associated with the combination of ribavirin and didanosine in patients with cirrhosis. The
combination of ribavirin and didanosine is known to raise intracellular levels of didanosine
metabolites, which may be caused by the increased phosphorylation of didanosine by ribavirin
and/or additive mitochondrial toxicity of these nucleoside analogs.*

Zidovudine

Zidovudine can cause significant anemia and sometimes leukopenia, and the addition of
interferon with ribavirin may exacerbate these complications. Hematopoietic growth factors may
be required earlier in these patients, and, in general, this combination of drugs can be difficult for
patients to tolerate and should be avoided if possible.®!

Abacavir

Both abacavir and ribavirin are guanosine analogs and, theoretically, could competitively inhibit
one another.”>® One study involving 426 HIV/HCV co-infected patients receiving treatment for
HCYV infection found a 2-fold increased risk for HCV treatment failure by logistic regression
analysis in patients also receiving abacavir.® In another retrospective study, the use of abacavir
with lamivudine as the NRTI backbone in HIV/HCV co-infected patients treated with pegylated
interferon plus ribavirin was associated with a lower rate of SVR (29%) compared to a backbone
of tenofovir plus lamivudine or emtricitabine (45%).** Additional studies are required to confirm
these findings.
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C. Contraception Counseling During Anti-HCV Therapy

RECOMMENDATION:

Clinicians should counsel female HIV/HCV co-infected patients and HIV/HCYV co-infected
male patients with female partners to use two effective methods of contraception to avoid
pregnancy during ribavirin treatment and for 6 months afterward.

In addition to the regular use of condoms in the presence of HIV/HCV co-infection, patients
receiving ribavirin and their partners should use a second effective method of contraception.

D. Prescribing Anti-HCV Therapy for Patients With a History of Mental Health Disorders

RECOMMENDATION:

Clinicians should prescribe interferon alfa in consultation with a psychiatrist when treating
HIV/HCYV co-infected patients with a history of mental health disorders, including
depression.

Patients receiving effective treatment for mental health disorders may safely complete a course
of anti-HCV therapy. However, the mental health disorder should be in remission, prescription of
anti-HCV therapy should be in consultation with a psychiatrist, and sufficient interdisciplinary
support should be available.** See Section V. F. Assessment for Mental Health Disorders.

E. Counseling Regarding Alcohol Use

RECOMMENDATION:
Clinicians should advise patients to abstain from alcohol and substance use during HCV
antiviral therapy. (AIl)

Patients who consume light or moderate amounts of alcohol should be advised to abstain from
alcohol during antiviral therapy. A pre-treatment period of abstinence for these individuals is not

HGCGSSB.I'y.65

Although active substance use may diminish the efficacy of treatment, few studies address
ongoing substance use during antiviral treatment among patients. The data that are available
indicate that active and recent injection drug users can be treated successfully for HCV,**%” and
methadone and buprenorphine are not contraindications to treatment of HCV. Methamphetamine
use has been shown to compromise the anti-HCV activity of interferon alfa.* See Section V. G.
Assessment for Alcohol and Substance Use.
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IX. TREATMENT REGIMENS FOR HEPATITIS C VIRUS IN HIV-INFECTED PATIENTS

RECOMMENDATIONS:

Pegylated interferon with ribavirin for 48 weeks is the standard recommended therapy for
HIV/HCYV co-infected patients with chronic HCV. (AI)

Weight-based ribavirin dosing is recommended in HIV/HCYV co-infected patients with
genotypes 1, 4, 5, and 6. (Al)

The primary goal of anti-HCV therapy for chronic HCV is eradication of HCV from the serum,
as determined by undetectable HCV RNA. A secondary goal is reduction of hepatic
inflammation/fibrosis with the expectation of decreased disease progression and subsequent
reduction in HCC risk.

The most effective treatment for HCV infection is pegylated interferon with ribavirin. This form
of interferon has covalently bound molecules of polyethylene glycol that slow the metabolism of
interferon, thereby permitting a weekly dosing schedule, increased serum levels of interferon,
and improved anti-HCV activity. Two approved forms of pegylated interferon are now available:
alfa-2a and alfa-2b. Although the manner in which they are pegylated differs, clinical outcomes
are similar. See Table 5 for dosing recommendations.

TABLE 5
COMPARISON DOSING WITH INTERFERON ALFA-2a and -2b

Pegylated interferon alfa-2b | Pegylated interferon alfa-2a
(Peg-Intron) (Pegasys)
Interferon dosing 1.5 pg/kg SC weekly 180 ug SC weekly

Ribavirin dosing Genotype | or 4:
<75 kg: 400 mg + 600 mg PO bid (total daily dose of 1000 mg)
>75 kg: 600 mg PO bid

Genotype 2 or 3:
400 mg PO bid or same as above®

Data from clinical trials have shown efficacy of pegylated interferon alone and as part of
combination therapy with ribavirin 800 to 1000 mg/day in HIV/HCV co-infected patients.
Three trials using the two different forms of pegylated interferon with ribavirin have confirmed
that pegylated interferon plus ribavirin is superior compared with standard interferon plus
ribavirin.””" Appendix A provides a summary of data from clinical trials on anti-HCV therapy.

Treatment of Acute HCV Infection

SVR rates of 60% to 70% have been achieved in most studies when combination pegylated
interferon and ribavirin were used for 24 weeks in patients with acute HCV mono-infection.'
These data are from noncomparative studies, with the predominant risk group for HCV infection
being men who have sex with men. The necessity of using ribavirin in addition to interferon has
not been established for acute infection.

2
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X. DURATION OF TREATMENT

RECOMMENDATION:

Clinicians should consider discontinuation of treatment in patients whose ALT levels
increase after 12 weeks of treatment; rising ALT levels during treatment may be an
indication of treatment failure. (AIII)

The standard duration of therapy for co-infected patients is 48 weeks, even for patients with
genotypes 2 and 3, because relapse rates have been found to be higher if treatment is given for
only 24 weeks.”* However, after initiation of therapy, the decision to complete the full course of
treatment is determined by the degree of change in HCV RNA at week 12 or 24 (see Figure 2). If
serum ALT levels increase after initiation of treatment, then discontinuation of treatment may be
warranted. Rising ALT levels during anti-HCV therapy may indicate treatment failure.

Although the optimal length of therapy has not yet been established for acute infection, the

standard treatment duration for chronic infection may be a reasonable approach for acutely
infected patients.
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Figure 2. Initial Anti-HCV Therapy for HIV/HCV Co-infected Patients

Decision made to treat patient based on clinical and laboratory data

Initiate pegylated interferon + ribavirin

Obtain quantitative HCV RNA after 12 weeks of therapy

HCV RNA undetectable or
detectable with
>2 logy reduction

HCV RNA detectable with <2
logyo reduction

Reassess HCV
RNA at 24 weeks

HCV RNA
undetectable

No

v

Yes

v

Stop Therapy

Complete 48
weeks of
therapy+t

A 4

Stop Therapy*

* If ALTs have normalized or are continuing to improve, some experts would consider continuation of therapy,

although this is not based on clinical trial evidence. A liver biopsy could be repeated to assess for histologic

improvement.

1 Forty-eight weeks is the standard recommended duration of therapy for all genotypes. According to HCV-HIV
International Panel guidelines, discontinuation of treatment could be advised at 24 weeks in patients with HCV
genotypes 2 or 3 who experience rapid virologic response under certain conditions (see Section X. A. Shorter
Courses of Therapy). Otherwise, 48 weeks of therapy remains advisable.*’ Patients with genotypes 1 and 4 may
demonstrate a better clinical outcome with a longer course of treatment (see Section X. B. Longer Courses of

Therapy).
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A. Shorter Courses of Therapy

Shorter courses of therapy have been studied in HCV mono-infected patients and, to a lesser
extent, in HIV/HCV co-infected patients. These studies examined 4-week viral load responses;
those who experienced rapid virologic response (RVR) by 4 weeks were candidates for a shorter
treatment course, such as 24 weeks. Among the 389 HIV/HCV co-infected patients in the
PRESCO trial (discussed in Appendix A), a 4-week RVR was the best predictor of an SVR.
Among patients who received treatment for 24 to 48 weeks, an RVR had a 90% positive
predictive value for SVR in patients with genotype 3, whereas the positive predictive value for
SVR in patients with genotype 1 was 69%." Similar findings were subsequently reproduced in a
smaller study.”

According to HCV-HIV International Panel guidelines, discontinuation of treatment could be
advised at 24 weeks in the following patients with HCV genotypes 2 or 3 who experience rapid
virologic response in the presence of all of the following conditions:

HCV RNA is undetectable

Weight-based ribavirin dosing has been prescribed
The patient has adhered to treatment

No advanced hepatic fibrosis is present

B. Longer Courses of Therapy

A subset of HCV-infected patients may benefit from longer therapy. However, the data
demonstrating this possible benefit derive from studies involving HCV mono-infected patients
with genotype 1 or 4 who did not have an RVR but who had the expected treatment response by
week 24 of therapy. Among these patients, a benefit from longer courses of treatment was
demon%r%ted. The greater rate of SVR occurred after 72 weeks of therapy instead of 48

weeks. "™

For HIV/HCV co-infected patients with genotype 1, the per-protocol analysis of the PRESCO
trial did not demonstrate a significant difference in SVR rates among those with genotype 1 who
were treated for either 48 or 72 weeks.” More studies are needed in HIV/HCV co-infected
populations before current recommendations are likely to change. Potential obstacles to longer
therapy include tolerability and adherence.
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XI. IDENTIFICATION AND MANAGEMENT OF SIDE EFFECTS OF ANTI-HCV TREATMENT

RECOMMENDATIONS:
Clinicians should assess for possible side effects of anti-HCV treatment in HIV-infected
patients (see Table 6).

Clinicians should educate HIV/HCYV co-infected patients about strategies for managing side
effects of anti-HCYV therapy (see Table 7).

A. Mood Alterations With Anti-HCV Therapy

For patients who develop mood alterations, including depression, during interferon alfa therapy,
most symptoms emerge by 8 weeks of treatment and appear to be dose-dependent. The side
effects include fatigue, hypersomnia, irritability, emotional lability, social withdrawal, and
impaired concentration (see Section V. F. Assessment for Mental Health Disorders).

Key Point:
The significant association between interferon alfa and depression underscores the importance

of screening for depression at least every 4 weeks during anti-HCV therapy.”’ Simple screening
techniques are provided in the Mental Health Guidelines Depression and Mania in Patients
With HIV/AIDS.

B. Other Side Effects of Anti-HCV Treatment

Interferon alfa has significant potential side effects, including flu-like symptoms, fatigue,
alopecia, bone marrow suppression, and neuropsychiatric effects such as apathy, cognitive
changes, irritability, depression, and suicide (see Table 6). In some patients, side effects are
severe enough to require dose reductions or even discontinuation of treatment; however, some of
these adverse effects may be treated with hematopoietic growth factors for bone marrow toxicity
and with antidepressants for depression. Patients treated with interferon may also develop a
paradoxical worsening of liver disease, possibly attributable to autoimmune processes, and fatal
liver failure has occurred; however, this is a rare event and primarily occurs in patients with
already-decompensated liver disease or those who have undergone transplantation.’®
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TABLE 6
POSSIBLE SIDE EFFECTS OF TREATMENT FOR HEPATITIS C

Interferon Ribavirin

Flu-like symptoms e Hemolytic anemia (dose-dependent)
0 Fatigue, myalgia, headache, low- Nausea
grade fever (99-101.5°F) Cough, shortness of breath
Alopecia Teratogenic effects
Bone marrow suppression Rash, dry skin
0 Thrombocytopenia Pruritus
0 Neutropenia Lactic acidosis

' O Anemia Pancreatitis
Fatigue

Emotional lability
Depression/suicide
Insomnia
Anorexia/weight loss
Thyroid dysfunction
0 Hypothyroid
0 Hyperthyroid
Neuropathy
Injection site reactions
Paradoxical worsening of liver disease

Table 7 provides strategies for managing side effects of anti-HCV therapy.

TABLE 7
STRATEGIES FOR MANAGING SIDE EFFECTS OF ANTI-HCV THERAPY

Treatment of preexisting depressive symptoms before and during interferon therapy, as well
as 6 to 12 months after interferon therapy, to avoid post-interferon therapy relapse*
Treatment of depressive symptoms that occur during interferon therapy, as well as continued
treatment 6 to 12 months after interferon therapy completion, to avoid post-interferon
therapy relapse*

Treatment of insomnia and anxiety as needed

Use of hematopoietic growth factors to manage bone marrow suppression as needed

Dose reduction of ribavirin and/or the use of recombinant erythropoietin to manage
ribavirin-induced hemolytic anemia

Administration of the weekly injection of pegylated interferon at a time when side effects
would cause the least disruption (e.g., on Friday night to mitigate side effects that could
cause disruption during the work week)

Administration of acetaminophen or ibuprofen to alleviate symptoms, or for prophylactic
use at the time of the injection and the following morning

Small, light meals and/or antiemetics

Regular light exercise

Adequate hydration

*Treatment of depression in patients receiving interferon with selective serotonin reuptake inhibitors is
generally safe and often effective (see Section V. F. Assessment for Mental Health Disorders).
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When side effects are intolerable and cannot be managed effectively, dose reduction or
discontinuation of therapy may be necessary. Use of red blood cell or white blood cell
hematopoietic growth factors, such as erythropoietin or granulocyte colony-stimulating factor,
respectively, are commonly used to avoid dose reductions of anti-HCV therapy, because
maintenance of therapeutic doses has demonstrated more favorable treatment responses.””

XII. TREATMENT MONITORING OF HIV/HCV CO-INFECTED PATIENTS

RECOMMENDATIONS:
Clinicians should monitor anti-HCV treatment in HIV/HCYV co-infected patients according
to the assessments and schedules listed in Table 8.

A liver biopsy after eradication of HCV infection is not routinely indicated. (AIII)

HCV treatment should be monitored in HIV/HCV co-infected patients not only to determine
whether the patient is responding to treatment but also to ensure that any complications
associated with anti-HCV therapy are identified and addressed appropriately. Table 8 provides
monitoring schedules for patients receiving anti-HCV therapy.

TABLE 8
MONITORING OF HIV/HCV CO-INFECTED PATIENTS RECEIVING ANTI-HCV THERAPY
Time Point Recommended Laboratory Tests and Assessments
Baseline e Obtain HIV viral load, CD4 count, CBC, chemistry panel, and
(at initiation of quantitative HCV viral load, TSH
treatment) e Perform pregnancy testing in female patients of childbearing potential,

as well as female partners of male patients

e Screen for comorbid disease/medications, alcohol and drug use, and
depression

e For patients with a history of depression, consider consultation with a
psychiatrist for prophylactic antidepressant (see
Section V. F. Assessment for Mental Health Disorders)

Week 1-2 e Obtain CBC with differential and LFTs

Week 4 e Obtain HCV quantitative viral load

Week 4 and every e Obtain CBC and chemistry panel

4 weeks thereafter e Perform pregnancy testing in female patients of childbearing potential,

as well as female partners of male patients, as long as ribavirin is
administered and until 6 months after discontinuation

e Evaluate for drug-drug interactions, mood alteration, and side effects
Week 12 and every | @  Obtain HIV viral load, CD4 cell count, and quantitative HCV viral load
12 weeks thereafter | o  Screen for interferon-induced thyroid disease with TSH
Week 24 following | ¢ HCV quantitative viral load
therapy

CBC, complete blood count; TSH, thyroid-stimulating hormone.

5/10 New York State Department of Health AIDS Institute: www.hivguidelines.org 26



XIII. RETREATMENT OF HEPATITIS C VIRUS

Treatment failure with interferon (with or without ribavirin) is defined as failure to achieve an
SVR by the end of treatment. Patients who fail interferon treatment are considered to be “non-
responders.” The following factors may predict failure to achieve an SVR:

Genotype 1

Advanced fibrosis

High baseline HCV viral load

Age >40 years

Longer duration of disease

Standard versus pegylated interferon therapy

Monotherapy versus combination therapy

Short duration of treatment

Black race (data suggest that weight-based dosing of ribavirin may improve outcome in
this population™)

Among non-responders previously treated with standard interferon with or without ribavirin,
20% to 28% may achieve an SVR of upon retreatment with pegylated interferon plus
ribavirin.*'**? Patients with genotype 2 or 3 have better response rates upon retreatment than
those with genotype 1. This does not mean, however, that retreatment should not be attempted
for patients with genotype 1, especially if prior treatment did not include pegylated interferon
with ribavirin. Long-term maintenance therapy with pegylated interferon does not appear to be
effective in previous non-responders to anti-HCV therapy. Appendix B provides information
regarding clinical trials of re-treatment in non-responders and relapsers.

XIV. TRANSPLANTATION IN HIV/HCV CO-INFECTED PATIENTS

RECOMMENDATION:
Clinicians should collaborate with transplantation programs to offer transplant as an
option for HIV/HCYV co-infected patients. (AIII)

Transplantation offers another treatment option for HCV mono-infected or HIV/HCV co-
infected patients who are dying from liver failure. The 1- and 5-year survival rates for patients
undergoing deceased donor transplant for non-cholestatic cirrhosis, a disease category that
includes HCV-induced cirrhosis, are 87.1% and 73.4%, respectively.® Throughout the 1990s,
concern about immunosuppression-related risks led to a virtual moratorium of organ transplant in
HIV-infected individuals. In the early 2000s, liver transplants were performed in small numbers
of carefully selected individuals with HIV infection. Small case reports suggested that the
survival of HIV-infected individuals undergoing liver transplant might be comparable with that
of non-HIV-infected liver recipients.***> However, a recent review of the database of United
Network for Organ Sharing suggests otherwise. The outcome of liver transplant was studied in
30,520 non-HIV-infected patients and 138 HIV-infected patients undergoing liver transplant
between 1997 and 2007. Two-year-survival was 81% for non-HIV-infected patients and 70% for
HIV-infected patients (p = .05). For patients with HCV, 2-year survival was 79% for non-HIV-
infected patients and 52% for HIV-infected patients (p =.006). None of the 24 patients with HIV
infection who were negative for HCV died during follow-up.*® These findings suggest that post-
transplant survival rates may be diminished for HIV/HCV co-infected individuals.
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XV. PREVENTION OF HCV TRANSMISSION AND RE-INFECTION

RECOMMENDATIONS:
Clinicians should:

Counsel HIV/HCYV co-infected patients to avoid practices that transmit both HIV
and HCYV, including high-risk sexual practices, such as unprotected sex, and needle-
sharing behaviors among injection drug users. (AIl)

Counsel active injection drug users to use new sterile equipment at all times, dispose
of their syringes after one use, and clean their injection sites carefully with clean
alcohol swabs. These patients should be urged to undergo treatment to reduce drug
use (see Working With the Active User). (AIII)

Advise household contacts of persons chronically infected with HCV to avoid
sharing items that may be contaminated with blood, such as toothbrushes and
razors. (AIll)

Encourage uninfected, long-term sexual partners of persons co-infected with HCV
and HIV to continue to follow safer-sex practices to prevent transmission of HIV
and HCV. (All)

Behavioral health counseling is critical for preventing HIV and HCV transmission. Patients with
previously resolved HCV infection should also be informed of the risk for re-infection. Antibody
to HCV will stay positive for life, even after successful anti-HCV therapy, but does not confer
any protective immunity. Re-infection would be documented by a recurrence of HCV viremia.

For a table of the elements that should be included in behavioral health counseling, refer to
Table 4 of Primary Care Approach to the HIV-Infected Patient. For information regarding
occupational or non-occupational post-exposure management, refer to HIV Prophylaxis
Following Occupational Exposure and HIV Prophylaxis Following Non-Occupational Exposure

Including Sexual Assault.

5/10

New York State Department of Health AIDS Institute: www.hivguidelines.org 28


http://www.hivguidelines.org/clinical-guidelines/hiv-and-substance-use/working-with-the-active-user/
http://www.hivguidelines.org/clinical-guidelines/adults/primary-care-approach-to-the-hiv-infected-patient/
http://www.hivguidelines.org/clinical-guidelines/adults/hiv-prophylaxis-following-occupational-exposure/
http://www.hivguidelines.org/clinical-guidelines/adults/hiv-prophylaxis-following-occupational-exposure/
http://www.hivguidelines.org/clinical-guidelines/adults/hiv-prophylaxis-following-non-occupational-exposure-including-sexual-assault/
http://www.hivguidelines.org/clinical-guidelines/adults/hiv-prophylaxis-following-non-occupational-exposure-including-sexual-assault/

REFERENCES

1. Vallet-Pichard A, Pol S. Natural history and predictors of severity of chronic hepatitis C virus (HCV) and human
immunodeficiency virus (HIV) co-infection. J Hepatol 2006;44(1 Suppl):S28-S34. [PubMed]

2. Sherman KE, Rouster SD, Chung RT, et al. Hepatitis C virus prevalence among patients infected with human
immunodeficiency virus: A cross-sectional analysis of the US Adult AIDS Clinical Trials Group. Clin Infect Dis
2002;34:831-837. [PubMed]

3. Centers for Disease Control and Prevention. Recommendations for the prevention and control of hepatitis C virus
(HCV) infection and HCV-related chronic disease. MMWR Recomm Rep 1998;47(RR19):1-39. Available at:
www.cdc.gov/mmwr/preview/mmwrhtml/00055154.htm

4. Linas B, Wang B, Smurzynski M, et al. The effect of HCV co-infection on health care utilization among HIV-
infected subjects: The ACTG Longitudinal Linked Randomized Trials, Study 5001. 16th Conference on
Retroviruses and Opportunistic Infections, February 8-11, 2009, Montreal, Canada. Abstract 102. [CROI Abstract]

5. Rosenthal E, Pialoux G, Bernard N, et al. Liver-related mortality in human-immunodeficiency-virus-infected
patients between 1995 and 2003 in the French GERMIVIC Joint Study Group Network (MORTAVIC 2003 Study).
J Viral Hepat 2007;14:183-188. [PubMed]

6. Martin-Carbonero L, Sanchez-Somolinos M, Garcia-Samaniego J, et al. Reduction in liver-related hospital
admissions and deaths in HIV-infected patients since the year 2002. J Viral Hepat 2006;13:851-857. [PubMed]

7. Bica I, McGovern B, Dhar R, et al. Increasing mortality due to end-stage liver disease in patients with human
immunodeficiency virus infection. Clin Infect Dis 2001;32:492-497. [PubMed]

8. Mandell GL, Bennet JE, Dolin R, eds. Principles and Practice of Infectious Diseases. 6th ed. Philadelphia:
Churchill Livingston; 2005.

9. Dionne-Odom J, Osborn MK, Radziewicz H, et al. Acute hepatitis C and HIV coinfection. Lancet Infect Dis
2009;9:775-783. [PubMed]

10. Piasecki BA, Lewis JD, Reddy KR, et al. Influence of alcohol use, race, and viral coinfections on spontaneous
HCV clearance in a US veteran population. Hepatology 2004;40:892-899. [PubMed]

11. Thomas DL, Astemborski J, Rai RM, et al. The natural history of hepatitis C virus infection: Host, viral, and
environmental factors. JAMA 2000;284:450-456. [PubMed]

12. Vogel M, Rockstroh JK. Treatment of acute hepatitis C in HIV infection. J Antimicrob Chemother 2010;65:4-9.
[PubMed]

13. National Institutes of Health. NIH Consensus Statement on Management of Hepatitis C: 2002. NIH Consens
State Sci Statements 2002;19:1-46. Available at: http://consensus.nih.gov/2002/2002HepatitisC2002 1 16main.htm

14. Altekruse SF, McGlynn KA, Reichman ME. Hepatocellular carcinoma incidence, mortality, and survival trends
in the United States from 1975 to 2005. J Clin Oncol 2009;27:1485-1491. [PubMed]

15. Nainan OV, Alter MJ, Kruszon-Moran D, et al. Hepatitis C virus genotypes and viral concentrations in
participants of a general population survey in the United States. Gastroenterology 2006;131:478-484. [PubMed]

16. Thorpe LE, Ouellet LJ, Levy JR, et al. Hepatitis C virus infection: Prevalence, risk factors, and prevention

opportunities among young injection drug users in Chicago, 1997-1999. J Infect Dis 2000;182:1588-1594.
[PubMed]

5/10 New York State Department of Health AIDS Institute: www.hivguidelines.org 29


http://www.ncbi.nlm.nih.gov/pubmed/16343684
http://www.ncbi.nlm.nih.gov/pubmed/11833007
http://www.cdc.gov/mmwr/preview/mmwrhtml/00055154.htm
http://retroconference.org/2009/Abstracts/35525.htm
http://www.ncbi.nlm.nih.gov/pubmed/17305884
http://www.ncbi.nlm.nih.gov/pubmed/17109686
http://www.ncbi.nlm.nih.gov/pubmed/11170959
http://www.ncbi.nlm.nih.gov/pubmed/19926037
http://www.ncbi.nlm.nih.gov/pubmed/15382122
http://www.ncbi.nlm.nih.gov/pubmed/10904508
http://www.ncbi.nlm.nih.gov/pubmed/19861339
http://consensus.nih.gov/2002/2002HepatitisC2002116main.htm
http://www.ncbi.nlm.nih.gov/pubmed/19224838
http://www.ncbi.nlm.nih.gov/pubmed/16890602
http://www.ncbi.nlm.nih.gov/pubmed/11069228

17. Kapadia F, Vlahov D, Des Jarlais DC, et al. Does bleach disinfection of syringes protect against hepatitis C
infection among young adult injection drug users? Epidemiology 2002;13:738-741. [PubMed]

18. Urbanus AT, van de Laar TJ, Stolte IG, et al. Hepatitis C virus infections among HIV-infected men who have
sex with men: An expanding epidemic. AIDS 2009;23:F1-F7. [PubMed]

19. van de Laar TJ, van der Bij AK, Prins M, et al. Increase in HCV incidence among men who have sex with men
in Amsterdam most likely caused by sexual transmission. J Infect Dis 2007;196:230-238. [PubMed]

20. Danta M, Brown D, Bhagani S, et al. Recent epidemic of acute hepatitis C virus in HIV-positive men who have
sex with men linked to high-risk sexual behaviours. AIDS 2007;21:983-991. [PubMed]

21. Gotz HM, van Doornum G, Niesters HG, et al. A cluster of acute hepatitis C virus infection among men who
have sex with men—results from contact tracing and public health implications. AIDS 2005;19:969-974. [PubMed]

22. Fletcher S. Sexual transmission of hepatitis C and early intervention. J Assoc Nurses AIDS Care 2003;14(5
Suppl):87S-94S. [PubMed]

23. Gambotti L, Batisse D, Colin-de-Verdiere N, et al. Acute hepatitis C infection in HIV positive men who have
sex with men in Paris, France, 2001-2004. Euro Surveill 2005;10:115-117. [PubMed]

24. Marincovich B, Castilla J, del Romero J, et al. Absence of hepatitis C virus transmission in a prospective cohort
of heterosexual serodiscordant couples. Sex Transm Infect 2003;79:160-162. [PubMed]

25. Centers for Disease Control and Prevention. Recommendations for the prevention and control of hepatitis C
virus (HCV) infection and HCV-related chronic disease. MMWR Recomm Rep 1998;47(RR19):1-39. Available at:
www.cdc.gov/mmwr/preview/mmwrhtml/00055154.htm

26. Wang CC, Krantz E, Klarquist J, et al. Acute hepatitis C in a contemporary US cohort: Modes of acquisition and
factors influencing viral clearance. J Infect Dis 2007;196:1474-1482. [PubMed]

27. Thomson EC, Nastouli E, Main J, et al. Delayed anti-HCV antibody response in HIV-positive men acutely
infected with HCV. AIDS 2009;23:89-93. [PubMed]

28. Ghany MG, Kleiner DE, Alter H, et al. Progression of fibrosis in chronic hepatitis C. Gastroenterology
2003;124:97-104. [PubMed]

29. Batts KP, Ludwig J. Chronic hepatitis. An update on terminology and reporting. Am J Surg Pathol
1995;10:1409-1417. [PubMed]

30. Poynard T, Imbert-Bismut F, Munteanu M, et al. Overview of the diagnostic value of biochemical markers of
liver fibrosis (FibroTest, HCV FibroSure) and necrosis (ActiTest) in patients with chronic hepatitis C. Comp
Hepatol 2004;3:8. [PubMed]

31. Shaheen AA, Wan AF, Myers RP. FibroTest and FibroScan for the prediction of hepatitis C-related fibrosis: A
systematic review of diagnostic test accuracy. Am J Gastroenterol 2007;102:2589-2600. [PubMed]

32. Snyder N, Gajula L, Xiao SY, et al. APRI: An easy and validated predictor of hepatic fibrosis in chronic
hepatitis C. J Clin Gastroenterol 2006;40:535-542. [PubMed]

33. Friedrich-Rust M, Ong MF, Herrmann E, et al. Real-time elastography for noninvasive assessment of liver
fibrosis in chronic viral hepatitis. AJR Am J Roentgenol 2007;188:758-764. [PubMed]

34. Lin OS, Keeffe EB, Sanders GD, et al. Cost-effectiveness of screening for hepatocellular carcinoma in patients
with cirrhosis due to chronic hepatitis C. Aliment Pharmacol Ther 2004;19:1159-1172. [PubMed]

5/10 New York State Department of Health AIDS Institute: www.hivguidelines.org 30


http://www.ncbi.nlm.nih.gov/pubmed/12410020
http://www.ncbi.nlm.nih.gov/pubmed/19542864
http://www.ncbi.nlm.nih.gov/pubmed/17570110
http://www.ncbi.nlm.nih.gov/pubmed/17457092
http://www.ncbi.nlm.nih.gov/pubmed/15905679
http://www.ncbi.nlm.nih.gov/pubmed/14571563
http://www.ncbi.nlm.nih.gov/pubmed/16077209
http://www.ncbi.nlm.nih.gov/pubmed/12690143
http://www.cdc.gov/mmwr/preview/mmwrhtml/00055154.htm
http://www.ncbi.nlm.nih.gov/pubmed/18008226
http://www.ncbi.nlm.nih.gov/pubmed/19050390
http://www.ncbi.nlm.nih.gov/pubmed/12512034
http://www.ncbi.nlm.nih.gov/pubmed/7503362
http://www.ncbi.nlm.nih.gov/pubmed/15387887
http://www.ncbi.nlm.nih.gov/pubmed/17850410
http://www.ncbi.nlm.nih.gov/pubmed/16825937
http://www.ncbi.nlm.nih.gov/pubmed/17312065
http://www.ncbi.nlm.nih.gov/pubmed/15153169

35. Yates WR, Gleason O. Hepatitis C and depression. Depress Anxiety 1998;7:188-193. [PubMed]

36. Schiff ER. Hepatitis C and alcohol. Hepatology 1997;26:39S-42S. [PubMed]

37. Noda K, Yoshihara H, Suzuki K, et al. Progression of type C chronic hepatitis to liver cirrhosis and
hepatocellular carcinoma: Its relationship to alcohol drinking and the age of transfusion. Alcohol Clin Exp Res

1996;20:95A-100A. [PubMed]

38. Monto A, Patel K, Bostrom A, et al. Risks of a range of alcohol intake on hepatitis C-related fibrosis.
Hepatology 2004;39:826-834. [PubMed]

39. Lieber CS. Alcohol and hepatitis C. Alcohol Res Health 2001;25:245-254. [PubMed]

40. Cromie SL, Jenkins PJ, Bowden DS, et al. Chronic hepatitis C: Effect of alcohol on hepatic activity and viral
titre. J Hepatol 1996;25:821-826. [PubMed]

41. Missiha SB, Ostrowski M, Heathcote EJ. Disease progression in chronic hepatitis C: Modifiable and
nonmodifiable factors. Gastroenterology 2008;134:1699-1714. [PubMed]

42. Tshida JH, Peters MG, Jin C, et al. Influence of cannabis use on severity of hepatitis C disease. Clin
Gastroenterol Hepatol 2008;6:69-75. [PubMed]

43. Ye L, Peng JS, Wang X, et al. Methamphetamine enhances Hepatitis C virus replication in human hepatocytes.
J Viral Hepat 2008;15:261-270. [PubMed]

44. Dollarhide AW, Loh C, Leckband SG, et al. Psychiatric comorbidity does not predict interferon treatment
completion rates in hepatitis C seropositive veterans. J Clin Gastroenterol 2007;41:322-328. [PubMed]

45. Loguercio C, Di Pierro M, Marino MP, et al. Drinking habits of subjects with hepatitis C virus-related chronic
liver disease: Prevalence and effect on clinical, virological, and pathological aspects. Alcohol Alcohol 2000;35:296-
301. [PubMed]

46. Zylberberg H, Fontaine H, Thepot V, et al. Triggering of acute alcoholic hepatitis by alpha-interferon therapy.
J Hepatol 1999;30:722-725. [PubMed]

47. Alberti A. Towards more individualized management of hepatitis C virus patients with initially or persistently
normal alanine aminotransferase levels. J Hepatol 2005;42:266-274. [PubMed]

48. Uberti-Foppa C, De Bona A, Galli L, et al. Liver fibrosis in HIV-positive patients with hepatitis C virus: Role of
persistently normal alanine aminotransferase levels. J Acquir Immune Defic Syndr 2006;41:63-67. [PubMed]

49. Sterling RK, Contos MJ, Sanyal AJ, et al. The clinical spectrum of hepatitis C virus in HIV coinfection. J Acquir
Immune Defic Syndr 2003;32:30-37. [PubMed]

50. Soriano V, Puoti M, Sulkowski M, et al. Care of patients coinfected with HIV and hepatitis C virus: 2007
updated recommendations from the HCV-HIV International Panel. AIDS 2007;21:1073-1089. [PubMed]

51. Lampe E, Yoshida CF, De Oliveira RV, et al. Molecular analysis and patterns of ALT and hepatitis C virus
seroconversion in haemodialysis patients with acute hepatitis. Nephrology 2008;13:186-192. [PubMed]

52. Sulkowski MS, Mehta SH, Torbenson MS, et al. Rapid fibrosis progression among HIV/hepatitis C virus-co-
infected adults. AIDS 2007;21:2209-2216. [PubMed]

53. Greub G, Ledergerber B, Battegay M, et al. Clinical progression, survival, and immune recovery during
antiretroviral therapy in patients with HIV-1 and hepatitis C virus co-infection: The Swiss HIV Cohort study. Lancet
2000;356:1800-1805. [PubMed]

5/10 New York State Department of Health AIDS Institute: www.hivguidelines.org 31


http://www.ncbi.nlm.nih.gov/pubmed/9706456
http://www.ncbi.nlm.nih.gov/pubmed/9305662
http://www.ncbi.nlm.nih.gov/pubmed/8659701
http://www.ncbi.nlm.nih.gov/pubmed/14999703
http://www.ncbi.nlm.nih.gov/pubmed/11910701
http://www.ncbi.nlm.nih.gov/pubmed/9007708
http://www.ncbi.nlm.nih.gov/pubmed/18471548
http://www.ncbi.nlm.nih.gov/pubmed/18166478
http://www.ncbi.nlm.nih.gov/pubmed/18307590
http://www.ncbi.nlm.nih.gov/pubmed/17426475
http://www.ncbi.nlm.nih.gov/pubmed/10869251
http://www.ncbi.nlm.nih.gov/pubmed/10207816
http://www.ncbi.nlm.nih.gov/pubmed/15664254
http://www.ncbi.nlm.nih.gov/pubmed/16340475
http://www.ncbi.nlm.nih.gov/pubmed/12514411
http://www.ncbi.nlm.nih.gov/pubmed/17502718
http://www.ncbi.nlm.nih.gov/pubmed/18315700
http://www.ncbi.nlm.nih.gov/pubmed/18090048
http://www.ncbi.nlm.nih.gov/pubmed/11117912

54. Kovacs A, Karim R, Mack WJ, et al. Activation of CD8 T cells predicts progression of HIV infection in women
coinfected with hepatitis C virus. J Infect Dis 2010;201:823-834. [PubMed]

55. Tedaldi E, Peters L, Neuhaus J, et al. For the SMART Study Group and INSIGHT. Opportunistic disease and
mortality in patients coinfected with hepatitis B or C virus in the Strategic Management of Antiretroviral Therapy
(SMART) study. Clin Infect Dis 2008;47:1468-1475. [PubMed]

56. Marine-Barjoan E, Saint-Paul MC, Pradier C, et al. Impact of antiretroviral treatment on progression of hepatic
fibrosis in HIV/hepatitis C virus co-infected patients. AIDS 2004;18:2163-2170. [PubMed]

57. Bani-Sadr F, Bedossa P, Rosenthal E, et al. Does early antiretroviral treatment prevent liver fibrosis in
HIV/HCV-coinfected patients? J Acquir Immune Defic Syndr 2009;50:234-236. [PubMed]

58. Shafran SD. Early initiation of antiretroviral therapy: The current best way to reduce liver-related deaths in
HIV/HCV-coinfected patients. J Acquir Immune Defic Syndr 2007;44:551-556. [PubMed]

59. McGovern BH, Birch C, Zaman MT, et al. Managing symptomatic drug-induced liver injury in HIV-hepatitis C
virus-coinfected patients: A role for interferon. Clin Infect Dis 2007;45:1386-1392. [PubMed]

60. Moreno A, Quereda C, Moreno L, et al. High rate of didanosine-related mitochondrial toxicity in HIV/HCV-
coinfected patients receiving ribavirin. Antivir Ther 2004;9:133-138. [PubMed]

61. Brau N, Rodriguez-Torres M, Prokupek D, et al. Treatment of chronic hepatitis C in HIV/HCV-coinfection with
interferon alpha-2b + ribavirin full-course vs. 16-week delayed ribavirin. Hepatology 2004;39:989-998. [PubMed]

62. Vispo E, Barreiro P, Pineda JA, et al. Low response to pegylated interferon plus ribavirin in HIV-infected
patients with chronic hepatitis C treated with abacavir. Antivir Ther 2008;13:429-437. [PubMed]

63. Bani-Sadr F, Denoeud L, Morand P, et al. Early virologic failure in HIV-coinfected hepatitis C patients treated
with the peginterferon-ribavirin combination: Does abacavir play a role? J Acquir Immune Defic Syndr
2007;45:123-125. [PubMed]

64. Mira JA, Lopez-Cortés LF, Barreiro P, et al. Efficacy of pegylated interferon plus ribavirin treatment in
HIV/hepatitis C virus co-infected patients receiving abacavir plus lamivudine or tenofovir plus either lamivudine or
emtricitabine as nucleoside analogue backbone. J Antimicrob Chemother 2008;62:1365-1373. [PubMed]

65. Fireman M. Hepatitis C treatment and substance use disorders. Psychiatr Ann 2003;33:402-408.

66. Schaefer M, Heinz A, Backmund M. Treatment of chronic hepatitis C in patients with drug dependence: Time to
change the rules? Addiction 2004;99:1167-1175. [PubMed]

67. Guadagnino V, Trotta MP, Montesano F, et al. Effectiveness of a multi-disciplinary standardized management
model in the treatment of chronic hepatitis C in drug addicts engaged in detoxification programmes. Addiction

2007;102:423-431. [PubMed]

68. Ramos B, Nuiiez M, Rendon A, et al. Critical role of ribavirin for the achievement of early virological response
to HCV therapy in HCV/HIV-coinfected patients. J Viral Hepat 2007;14:387-391. [PubMed]

69. Carrat F, Bani-Sadr F, Pol S, et al. Pegylated interferon alfa-2b vs standard interferon alfa-2b, plus ribavirin, for
chronic hepatitis C in HIV-infected patients: A randomized controlled trial. JAMA 2004;292:2839-2848. [PubMed]

70. Chung RT, Andersen J, Volberding P, et al. Peginterferon alfa-2a plus ribavirin versus interferon alfa-2a plus
ribavirin for chronic hepatitis C in HIV-coinfected persons. N Engl J Med 2004;351:451-459. [PubMed]

5/10 New York State Department of Health AIDS Institute: www.hivguidelines.org 32


http://www.ncbi.nlm.nih.gov/pubmed/20151840
http://www.ncbi.nlm.nih.gov/pubmed/18959492
http://www.ncbi.nlm.nih.gov/pubmed/15577649
http://www.ncbi.nlm.nih.gov/pubmed/19155771
http://www.ncbi.nlm.nih.gov/pubmed/17224846
http://www.ncbi.nlm.nih.gov/pubmed/17968840
http://www.ncbi.nlm.nih.gov/pubmed/15040545
http://www.ncbi.nlm.nih.gov/pubmed/15057903
http://www.ncbi.nlm.nih.gov/pubmed/18572756
http://www.ncbi.nlm.nih.gov/pubmed/17460476
http://www.ncbi.nlm.nih.gov/pubmed/18854330
http://www.ncbi.nlm.nih.gov/pubmed/15317637
http://www.ncbi.nlm.nih.gov/pubmed/17298650
http://www.ncbi.nlm.nih.gov/pubmed/17501758
http://www.ncbi.nlm.nih.gov/pubmed/15598915
http://www.ncbi.nlm.nih.gov/pubmed/15282352

71. Torriani FJ, Rodriguez-Torres M, Rockstroh JK, et al. Peginterferon alfa-2a plus ribavirin for chronic hepatitis C
virus infection in HIV-infected patients. N Engl J Med 2004;351:438-450. [PubMed]

72. Soriano V, Perez-Olmeda M, Rios P, et al. Hepatitis C virus (HCV) relapses after anti-HCV therapy are more
frequent in HIV-infected patients. AIDS Res Hum Retroviruses 2004;20:351-353. [PubMed]

73. Martin-Carbonero L, Nunez M, Marino A, et al. Undetectable hepatitis C virus RNA at week 4 as predictor of
sustained virological response in HIV patients with chronic hepatitis C. AIDS 2008;22:15-21. [PubMed]

74. Van den Eynde E, Crespo M, Esteban JI, et al. Response-guided therapy for chronic hepatitis C virus infection in
patients coinfected with HIV: A Pilot Trial. Clin Infect Dis 2009;48:1152-1159. [PubMed]

75. Berg T, von Wagner M, Nasser S, et al. Extended treatment duration for hepatitis C virus type 1: Comparing 48
versus 72 weeks of peginterferon-alfa-2a plus ribavirin. Gastroenterology 2006;130:1086-1097. [PubMed]

76. Sanchez-Tapias JM, Diago M, Escartin P, et al. Peginterferon alfa-2a plus ribavirin for 48 versus 72 weeks in
patients with detectable hepatitis C virus RNA at week 4 of treatment. Gastroenterology 2006;131:451-460.
[PubMed]

77. Hauser P, Khosla J, Aurora H, et al. A prospective study of the incidence and open-label treatment of interferon-
induced major depressive disorder in patients with hepatitis C. Mol Psychiatry 2002,7:942-947. [PubMed]

78. Mauss S, Valenti W, DePamphilis J, et al. Risk factors for hepatic decompensation in patients with HIV/HCV
coinfection and liver cirrhosis during interferon-based therapy. AIDS 2004;18:F21-F25. [PubMed]

79. Nufiez M, Miralles C, Berdun MA, et al. Role of weight-based ribavirin dosing and extended duration of therapy
in chronic hepatitis C in HIV-infected patients: The PRESCO trial. AIDS Res Hum Retroviruses 2007;23:972-982.
[PubMed]

80. Jacobson IM, Brown RS Jr, McCone J, et al. Impact of weight-based ribavirin with peginterferon alfa-2b in
African Americans with hepatitis C virus genotype 1. Hepatology 2007;46:982-990. [PubMed]

81. Rodriguez-Torres M, Rodriguez-Orengo JF, Rios-Bedoya CF, et al. Efficacy and safety of peg-IFN alfa-2a with
ribavirin for the treatment of HCV/HIV coinfected patients who failed previous IFN based therapy. J Clin Virol
2007;38:32-38. [PubMed]

82. Labarga P, Vispo E, Barreiro P, et al. Rate and predictors of success in the retreatment of chronic hepatitis C
virus in HIV/hepatitis C Virus coinfected patients with prior nonresponse or relapse. J Acquir Immune Defic Syndr
2010;53:364-368. [PubMed]

83. Organ Procurement and Transplantation Network Annual Report, 2007. Rockville, MD: Health Resources and
Services Administration, US Department of Health & Human Services. Accessed at:
http://optn.transplant.hrsa.gov/data/annualReport.asp

84. Ragni MV, Belle SH, Im K, et al. Survival of human immunodeficiency virus-infected liver transplant
recipients. J Infect Dis 2003;188:1412-1420. [PubMed]

85. Neff GW, Bonham A, Tzakis AG, et al. Orthotopic liver transplantation in patients with human
immunodeficiency virus and end-stage liver disease. Liver Transpl 2003;9:239-247. [PubMed]

86. Mindikoglu AL, Regev A, Magder LS. Impact of human immunodeficiency virus on survival after liver

transplantation: Analysis of United Network for Organ Sharing database. Transplantation 2008;85:359-368.
[PubMed]

5/10 New York State Department of Health AIDS Institute: www.hivguidelines.org 33


http://www.ncbi.nlm.nih.gov/pubmed/15282351
http://www.ncbi.nlm.nih.gov/pubmed/15157353
http://www.ncbi.nlm.nih.gov/pubmed/18090387
http://www.ncbi.nlm.nih.gov/pubmed/19275492
http://www.ncbi.nlm.nih.gov/pubmed/16618403
http://www.ncbi.nlm.nih.gov/pubmed/16890599
http://www.ncbi.nlm.nih.gov/pubmed/12399946
http://www.ncbi.nlm.nih.gov/pubmed/15316334
http://www.ncbi.nlm.nih.gov/pubmed/17725413
http://www.ncbi.nlm.nih.gov/pubmed/17894323
http://www.ncbi.nlm.nih.gov/pubmed/17064957
http://www.ncbi.nlm.nih.gov/pubmed/20101191
http://optn.transplant.hrsa.gov/data/annualReport.asp
http://www.ncbi.nlm.nih.gov/pubmed/14624365
http://www.ncbi.nlm.nih.gov/pubmed/12619020
http://www.ncbi.nlm.nih.gov/pubmed/18301332

87. Manns MP, McHutchison JG, Gordon SC, et al. Peginterferon alfa-2b plus ribavirin compared with interferon
alfa-2b plus ribavirin for initial treatment of chronic hepatitis C: A randomized trial. Lancet 2001;358:958-965.
[PubMed]

88. Fried MW, Shiffman ML, Reddy KR, et al. Peginterferon alfa-2a plus ribavirin for chronic hepatitis C virus
infection. N Engl J Med 2002;347:975-982. [PubMed]

89. Di Bisceglie AM, Shiffman ML, Everson GT, et al. Prolonged therapy of advanced chronic hepatitis C with low-
dose peginterferon. N Engl J Med 2008;359:2429-2441. [PubMed]

90. Shiffman ML, Morishima C, Dienstag JL, et al. Effect of HCV RNA suppression during peginterferon alfa-2a
maintenance therapy on clinical outcomes in the HALT-C trial. Gastroenterology 2009;137:1986-1994. [PubMed]

91. Bacon BR, Shiffman ML, Mendes F, et al. Retreating chronic hepatitis C with daily interferon alfacon-
1/ribavirin after nonresponse to pegylated interferon/ribavirin: DIRECT results. Hepatology 2009;49:1838-1846.
[PubMed]

92. Jensen DM, Marcellin P, Freilich B, et al. Re-treatment of patients with chronic hepatitis C who do not respond
to peginterferon-alpha2b: A randomized trial. Ann Intern Med 2009;150:528-540. [PubMed]

FURTHER READING

Graham CS, Baden LR, Yu E, et al. Influence of human immunodeficiency virus infection on the course of hepatitis
C virus infection; A meta-analysis. Clin Infect Dis 2001;33:562-569. [PubMed]

5/10 New York State Department of Health AIDS Institute: www.hivguidelines.org 34


http://www.ncbi.nlm.nih.gov/pubmed/11583749
http://www.ncbi.nlm.nih.gov/pubmed/12324553
http://www.ncbi.nlm.nih.gov/pubmed/19052125
http://www.ncbi.nlm.nih.gov/pubmed/19747918
http://www.ncbi.nlm.nih.gov/pubmed/19291790
http://www.ncbi.nlm.nih.gov/pubmed/19380853
http://www.ncbi.nlm.nih.gov/pubmed/11462196

APPENDIX A

CLINICAL TRIAL RESULTS FOR HCV THERAPY

TABLE 1
CLINICAL TRIAL RESULTS FOR HCV THERAPY

Trials in HCV mono-infected patients

87,88

The standard combination of pegylated interferon and had an SVR of approximately
40% to 45% in HCV mono-infected patients with type 1 and up to 80% in those with
non-type 1.

Trials in HIV/HCYV co-infected patients

RIBAVIC

Subjects (n = 412) were randomized to receive ribavirin 400 mg orally twice daily
plus either pegylated interferon alfa-2b 1.5 pg/kg subcutaneously weekly or standard
interferon alfa-2b 3 million units subcutaneously three times weekly for 48 weeks.*
An SVR was obtained in 27% overall in the pegylated interferon group, compared
with 20% in the standard interferon group (p = .047). The rate of SVR for patients
with genotype 1 or 4 was 17% for pegylated interferon and 10% for standard
interferon, a significant difference. For patients with HCV genotypes 2, 3, and 5,
responses were 44% in the pegylated interferon group versus 43% in the standard
interferon group (p = .88).

ACTG A5071

In 133 subjects comparing pegylated interferon alfa-2a 180 pg subcutaneously
weekly plus ribavirin with standard interferon alfa-2a at 6 million units three times
weekly for 12 weeks, followed by the 3 million units three times weekly for an
additional 36 weeks, plus ribavirin (600 mg daily with dose escalation to 1000 mg
daily), were similar to the RIBAVIC trial, with 27% in the pegylated interferon
group experiencing an SVR, compared with 12% in the standard interferon group (p
=.03).” Fourteen percent of subjects with genotype 1 in the pegylated interferon
with ribavirin group had an SVR, compared with 73% of subjects with non-1
genotypes. Interestingly, histologic responses were still seen in 35% of patients who
had a follow-up liver biopsy and experienced virologic failure.

APRICOT

In this international, multicenter trial, HIV/HCV co-infected subjects (n = 860) were
randomized to 48 weeks of ribavirin (800 mg daily) plus pegylated interferon alfa-2a
180 pg subcutaneously weekly versus standard 3 million units of interferon three
times weekly with ribavirin (800 mg daily) versus pegylated interferon with placebo
(no ribavirin). The overall SVR in the pegylated interferon plus ribavirin group was
40%, compared with 12% in the standard interferon group (p <.001) and 20% in the
pegylated interferon without ribavirin group (p <.001). The SVR rate in genotype 1
patients receiving pegylated interferon alfa-2a with ribavirin was 29% compared
with a rate of 62% in patients with genotype 2 or 3.”"

PRESCO

Examined pegylated interferon alfa-2a with weight-based ribavirin. Study subjects
(n =389) received pegylated interferon alfa-2a 180 pg subcutaneously weekly with
ribavirin (1000 mg daily if weight was <75 kg and 1200 mg if weight was >75 kg).
Participants with genotype 1 or 4 were treated for either 48 or 72 weeks, and those
with genotype 2 or 3 were treated for 24 or 48 weeks. Overall, 50% of patients
achieved an SVR"’: 72% of those with genotype 2 or 3 and 33% to 36% with
genotype 4 or 1. Weight-based ribavirin dosing is becoming the standard and is
recomglended by the 2007 updated guidelines of the HCV-HIV International
Panel.
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APPENDIX B

CLINICAL TRIAL RESULTS FOR RETREATMENT OF HCV

TABLE 1

CLINICAL TRIAL RESULTS FOR RETREATMENT OF HCV

PILOT-NR

A prospective study from Spain evaluated 51 HIV/HCV co-infected patients
who had failed prior interferon-based therapy (23% interferon monotherapy,
27% interferon plus ribavirin, and 50% peginterferon with 800 mg/day of
ribavirin) and underwent 48 weeks of re-treatment with pegylated interferon
alfa-2a and 1000 to 1200 mg of daily ribavirin. Sixty-four percent of these
were previous non-responders, and 36% were relapsers. Ninety percent of
patients were receiving ART, with the majority having undetectable HIV
RNA levels. SVR was obtained in 27.5% of patients, with a 27% response
rate with genotype 1 or 4, and 70% with genotype 2 or 3.%

HALT-C (Hepatitis C
Antiviral Long-term
Treatment Against
Cirrhosis)

Recent results from 1050 patients demonstrated that long-term therapy with
pegylated interferon alfa-2a alone at a dose of 90 pg per week did not
reduce the rate of disease progression in previous non-responders to
pegylated interferon with ribavirin. Despite decreases in serum ALT and
HCV RNA levels, no significant difference was found in rates of death,
HCC, hepatic decompensation, or increase in fibrosis score between
subjects who received maintenance therapy and those who did not.**°

SLAM-C (Sustained Long-
term Antiviral Maintenance
With Pegylated Interferon
in HIV/HCYV Co-infected
Patients)

The trial enrolled 330 HIV/HCV co-infected patients who were treated with
pegylated interferon and weight-based ribavirin. Patients who were failing
therapy at 12 weeks underwent liver biopsy and were randomized to either
maintenance pegylated interferon monotherapy for 72 weeks or observation
alone. Rates of fibrosis were compared, and the study did not show any
difference in fibrosis progression between the treatment and observation
arms, largely because of a lack of progression in the observation arm.

DIRECT trials [Daily-Dose
Consensus Interferon
(CIFN)* and Ribavirin:

These trials treated non-cirrhotic, non-responders with HCV mono-infection
who had previously received pegylated interferon plus ribavirin for at least
12 weeks. Among individuals who were able to tolerate the daily 15-pg

Efficacy of Combined consensus interferon and ribavirin without dose modification, 17% (16 of

Therapy] 96) were able to achieve SVRs; however, in the intent-to-treat analysis, the
rate of SVR dropped to 10%.”"

REPEAT (REtreatment This trial used high-dose interferon to treat non-responders. The trial found

with PEgasys in PATients that 16% (51 of 318) of HCV mono-infected individuals with HCV

Not Responding to Peg- genotype 1 who were previously treated with non-pegylated interferon,

Intron Therapy) alone or with ribavirin, achieved an SVR with 360 g of pegylated

interferon alfa-2a weekly and 1200 mg of ribavirin daily for 72 weeks.”

Consensus [FN-alfa (CIFN) has been noted to be more potent in vitro than other interferon alfas. The amino acid
(aa) differences among the interferon alfas are as follows:

e l-aadifference between IFN-alfa 2a and IFN-alfa 2b

e 19-aa difference between IFN alfa 2a and CIFN

e 18-aa difference between IFN-alfa 2b and CIFN
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