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Since the last consensus conference on the management of chronic

viral hepatitis, a number of studies looking at modifications of the

standard course of treatment have been published. These changes

have been sufficiently substantive to warrant review to determine

whether any changes in the recommended treatment algorithms are

needed. A consensus development conference was held in January

2007, and the present document highlights the results of the presen-

tations and discussion about these issues. It reviews the epidemiology

of hepatitis C in Canada, treatment of acute hepatitis C and new

algorithms in chronic hepatitis C, including retreatment of previous

treatment failures. In addition, sections on management of hepatitis C

in special populations have been updated. There is also a section on

the use of hematopoietic growth factors to help manage patients on

therapy. The document should be read in conjunction with the pre-

vious document to identify changes. Some recommendations made in

the previous document remain and are not discussed here.
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La prise en charge de l’hépatite C chronique :
Des lignes directrices consensuelles

Depuis la dernière conférence consensuelle sur la prise en charge de l’hé-

patite virale chronique, plusieurs études ont été publiées sur les modifica-

tions de l’évolution standard du traitement. Ces changements ont été

assez importants pour justifier un examen afin de déterminer s’il faut mo-

difier les algorithmes de traitement recommandés. Une conférence d’éla-

boration de lignes directrices consensuelles a eu lieu en janvier 2007, et le

présent document expose les résultats des présentations et des discussions

sur le sujet. Il traite de l’épidémiologie de l’hépatite C au Canada, du

traitement de l’hépatite C aiguë et des nouveaux algorithmes de l’hé-

patite C chronique, y compris une reprise du traitement après des échecs

thérapeutiques. De plus, on a mis à jour les parties sur la prise en charge

de l’hépatite C dans les populations spéciales. Une autre partie porte sur

le recours aux facteurs de croissance hématopoïétiques pour contribuer à

prendre en charge les patients en cours de traitement. Il faut lire le présent

document conjointement avec le document précédent afin de déterminer

les changements apportés. Certaines recommandations énoncées dans le

document précédent demeurent valables et ne sont pas abordées dans

celui-ci.

EPIDEMIOLOGY OF HEPATITIS C IN CANADA
Chronic hepatitis C continues to be a significant medical and
economic burden to Canadians. It is associated with an excess
mortality that will continue to increase for many years into the
future (Figure 1). Infected individuals may have a diminished
quality of life.

There are no large-scale representative studies to determine
the prevalence of chronic hepatitis C in Canada. However,
sophisticated modelling techniques suggest that the preva-
lence is approximately 0.8% to 1% and increasing over time
(1). The annual estimated hepatitis C-related mortality and
the rate of cure on therapy is exceeded by the number of new
infections and the number of infected persons immigrating to
Canada, so that the prevalence of hepatitis C virus (HCV)
infection is increasing and will continue to increase for the
foreseeable future (Table 1). Currently, approximately 65% of
the estimated cases in Canada have been identified. Predictions
are that by 2022, the number of hepatitis C-related deaths will
increase by one-third (Figure 1) (1).

Approximately 20% of hepatitis C in Canada occurs in the
immigrant community, where access to health care may be less
than optimal (1). Countries with high prevalence rates for
hepatitis C, and that provide Canada with immigrants, include

Egypt, Somalia, Pakistan, Bangladesh and Vietnam. In addi-
tion, immigrants from southern Europe (mainly Italy, Greece
and Spain) who came to Canada years ago have a high preva-
lence of hepatitis C, often due to silent epidemics in their
home countries between the end of World War II and approx-
imately 1975. HCV infection from transfusion of blood prod-
ucts accounts for only approximately 13% of all cases.
Injection drug use (IDU), current or past, accounts for more
than 56% of all HCV infections in Canada (Table 2).

Almost all new HCV infections acquired in Canada are
related to IDU through sharing of injection equipment.
However, immigration now contributes approximately 33% of
all new cases of hepatitis C (1). 

Given the alarming estimates of future disease burden, more
accurate information about the incidence and prevalence of
hepatitis C and its complications are urgently needed to
inform health care planning and resource allocation. 

Recommendation 1: A large-scale, population-based
seroprevalence survey should be mounted to accurately
assess the prevalence of hepatitis C in Canada. The design
of the study should take into account the known risk
factors and specifically sample populations with known
high endemicity (III [see Table 3 for levels of evidence]).
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Recommendation 2: The current surveillance and data
collection and reporting process needs to be expanded to
better capture the incidence of new cases (III).

Recommendation 3: Steps must be taken to reduce the
incidence of HCV infection among injection drug users
and users of crack cocaine. These may include expansion
of safe injection sites and needle exchange programs, and
provision of single-use injection or crack-smoking
equipment. Legal impediments to such programs must be
removed. This is not a crime issue; this is a public health
issue because injection drug users are increasingly
becoming the reservoir for new infections (III).

Recommendation 4: Programs should be established to
identify the approximately 35% of HCV-infected
individuals who are unaware of their infection because
there is curative therapy. For those for whom cure is not
possible, lifestyle modifications to reduce the rate of
disease progression can be advised (III).

ACUTE HEPATITIS C
Most cases of acute hepatitis C are asymptomatic and seldom
diagnosed. Nonetheless, acute hepatitis C represents an oppor-
tunity to offer effective therapy. Acute hepatitis C is usually
diagnosed under three circumstances: documented seroconver-
sion, known exposure (eg, needle-stick exposure) and acute,
clinical hepatitis.

There has been a high rate of spontaneous clearance of
virus following acute hepatitis C, which was more than 50% in
some studies (2). The younger the age of the infection, the
more likely is spontaneous clearance of the virus. Icteric hepa-
titis predicts spontaneous clearance with a high accuracy.
Clearance usually occurs within 14 weeks of exposure. Most
patients clear virus within 12 weeks. However, a single negative

HCV RNA is insufficient to confirm clearance, and the test
should be repeated at least once. 

Because seroconversion is unpredictable, treatment should
be considered in all patients. Treatment is most effective when
started before 12 weeks (3,4). Sustained virological response
(SVR) rates of greater than 90% have been described using
pegylated interferon (PEG IFN) monotherapy (5-7).

Recommendation 5: Patients with acute, icteric hepatitis C
can be observed for up to 12 weeks to determine whether
spontaneous clearance occurs. If clearance has not occurred,
treatment should be initiated by 12 weeks (II-2).

Recommendation 6: In patients with acute, nonicteric
hepatitis C, the likelihood of spontaneous clearance is lower,
so treatment should start soon after diagnosis (II-2).

Recommendation 7: Treatment is with PEG IFN-alpha
monotherapy. Genotypes 2 and 3 should be treated for
12 weeks, and genotype 1 should be treated for 24 weeks (I).

CHRONIC HEPATITIS C
Testing for hepatitis C should be undertaken in patients with
abnormal aminotransferases and/or risk factors for contracting
hepatitis C. These risk factors include past or active IDU,
blood transfusion before the introduction of second-generation
anti-HCV assays in 1991, and immigration from countries of
high prevalence where medical procedures may have been dis-
pensed using improperly sterilized needles or unscreened blood
products (8,9).

The initial test should be an antibody test against HCV
(third-generation enzyme-linked immunoassay). A sensitive
HCV RNA assay may be used for confirmation.

Recommendation 8: All patients with chronic hepatitis C
should be assessed to determine whether they may benefit
from therapy (III). 

Whether treatment is offered should be decided by weighing
the risks and the benefits for a particular patient. This decision
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TABLE 3
Levels of evidence according to study design

Grade Definition

I Randomized controlled trials

II-1 Controlled trials without randomization

II-2 Cohort or case-controlled studies

II-3 Multiple time series, dramatic uncontrolled experiments

III Opinion of respected authorities; descriptive epidemiology

Data from reference 97

Figure 1) Modelled prevalence of hepatitis C virus sequelae in
Canada, 1962 to 2022. Reproduced from reference 1. Decomp
Decompensated liver disease; HCC Hepatocellular carcinoma

TABLE 1
Estimated hepatitis C virus (HCV) prevalence in Canada,
July 1998 to December 2002

HCV prevalence, July 1998 240,000

Annual new infections 6600

HCV immigration 2000

Annual mortality 4700

HCV prevalence, December 2002 253,300

TABLE 2
Hepatitis C virus (HCV) prevalence by exposure category
in Canada, 2002

HCV prevalence HCV Proportion,
Population rate, % prevalence %

IDU 91,000 55 49,900 20

Previous IDU 181,400 49 89,400 36

IDU, total 272,500 139,300 56

Transfusion 2,748,200 1.2 32,900 13

Hemophilia 57 1200 0.5

Other 28,023,900 0.26 73,800 30

Total 31,046,600 0.80 247,200 100

IDU Injection drug use
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is complex and should consider risk of disease progression to end
stage, probability of a favourable response to therapy, risk of
adverse effects with therapy and comorbid conditions. The
patient’s wishes must also be taken into consideration. Although
patients with advanced liver disease are most in need of therapy,
those with early disease are most likely to clear the virus.

The assessment for suitability for therapy should include a
review of the patient’s history for past or current psychiatric
disease, seizures, cardiac or renal disease, autoimmune disease,
and alcohol or drug addiction.

Further laboratory testing includes HCV genotyping and
viral load, thyroid-stimulating hormone, antinuclear antibody,
serum or urine beta-human chorionic gonadotropin (for
women of reproductive age), and an electrocardiogram (if the
patient is older than 50 years or has a history of heart disease).
A fundoscopic examination to rule out retinopathy in patients
over 50 years of age or who have high blood pressure or dia-
betes mellitus is advisable. Although IFN can induce a
retinopathy, there are no data to suggest that the risk is higher
or that retinopathy is more severe in patients with pre-existing
retinopathy. The retinopathy resolves on withdrawal of IFN.

Liver biopsy is the most sensitive measure of severity of liver
damage. Although not mandatory, it is recommended before the
initiation of therapy. In patients who elect not to be treated, a
biopsy showing mild disease is helpful to support that decision.

Recommendation 9: Sensitive qualitative HCV RNA
testing, HCV viral load testing and genotype testing are
essential to the management of patients with chronic
hepatitis C. Results should be reported in IU/mL and be
available in a timely manner (III).

Because of the theoretical risk of teratogenicity associated
with ribavirin, male and female patients must use effective
contraception while on therapy and for six months after com-
pletion of therapy. However, no associated fetal abnormalities
have been described in pregnancies where either parent was tak-
ing ribavirin at the time of conception or in early pregnancy.

Despite more effective and tailored therapy, it appears that
less than one-third of patients in large hepatitis C clinics have
been treated (10). The most common reasons for ineligibility
other than patient refusal include a high likelihood of non-
compliance, low blood counts, advanced age, psychiatric con-
ditions, substance abuse, coronary disease, cerebrovascular
disease, retinopathy, uncontrolled diabetes, autoimmune disor-
ders and serious pulmonary disease.

CONTRAINDICATIONS
There are very few absolute contraindications to treatment
(Table 4). There are anecdotal reports of successful therapy in
patients who might have been excluded from therapy for most
of the previously defined contraindications. Therefore, most
contraindications are considered to be relative rather than
absolute. In most cases, treatment of these patients requires a
high degree of expertise, and therefore patients with relative
contraindications should be treated in expert centres. A history
of substance abuse is not a contraindication to therapy. Stable
patients on a methadone maintenance program can be treated
successfully (11). Patients who do not achieve complete absti-
nence from alcohol can also be treated successfully (12).
Recent alcohol use reduces the likelihood of completing treat-
ment, but for those who complete treatment, the response is
similar to nondrinkers. Patients with prior alcohol or other

substance abuse should undergo a period of abstinence before
initiating therapy to allow the abstinence to become more stable.
In most cases, this should be at least six months, although this
can be individualized.

Low blood counts can often be corrected before therapy.
Patients with normal alanine aminotransferase (ALT) should
be considered for treatment; some will have significant histo-
logical liver disease. They respond to therapy in the same man-
ner as do those with elevated ALT (13). Older patients can be
treated successfully (14).

Generally, in patients with substance abuse, alcoholism and
psychiatric conditions, the prime factor determining whether
treatment is feasible is the likelihood of poor adherence.
Patients who are likely to be nonadherent for any reason are
generally not good candidates for treatment. However, adher-
ence can be greatly enhanced when therapy is provided in a
supervised, multidisciplinary setting.

Patients with a history of depression are not necessarily at a
higher risk for depression on therapy. However, patients who
are depressed at the start of therapy are at higher risk for wors-
ening of symptoms. Onset of depression during therapy is not a
reason to discontinue treatment because there are many anti-
depressants that can be used to successfully treat these symp-
toms. However, suicidal ideation or the development of mania
are treatment-related medical emergencies and must lead to
complete withdrawal of therapy.

Some conditions, such as severe cardiac disease or other
causes of reduced life expectancy due to comorbid disease, or
organ transplants (other than liver transplant), still represent
contraindications to therapy, but generally many of the con-
traindications are modifiable or treatable; thus, a patient cur-
rently deemed ineligible for therapy should be re-evaluated at
a later date.

THERAPY FOR HCV
The best results have been obtained with combination PEG
IFN and ribavirin (15,16). There are two formulations of PEG
IFN available, PEG IFN-alpha-2a and PEG IFN-alpha-2b.
They differ by virtue of the size and configuration of the poly-
ethylene glycol molecules bound to the IFN molecule. The
two formulations of PEG IFNs have not been compared head
to head but appear to be equivalent choices for therapy.

Management of chronic hepatitis C
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TABLE 4
Contraindications for treatment with pegylated interferon
and ribavirin

Conditions that are no Normal alanine aminotransferase

longer contraindications Stable methadone maintenance

Neutropenia, anemia or thrombocytopenia

Controlled seizure disorder

Older than 65 years

Alcohol use

Relative contraindications Major depression

Major psychosis

Autoimmune disease

Injection drug use

Renal failure (including dialysis)

Strong but not absolute Alcohol abuse

contraindications Hepatic decompensation

Coronary artery disease

Solid organ transplantation (except liver)

Absolute contraindications Pregnancy
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The definitions of response at different time periods during
therapy are given in Table 5.

RIBAVIRIN DOSE
PEG IFN and ribavirin remains the mainstay of hepatitis C
therapy. It is clear that optimizing the ribavirin exposure, par-
ticularly during the first 12 weeks of therapy, is critical for
achieving a good response to therapy (17,18).

Unfortunately, in Canada, ribavirin is bundled with IFN,
reducing the discretion of the physician to give additional rib-
avirin if considered necessary. Ribavirin is dosed by weight.
However, in genotype 1 infection, it is not certain whether
patients weighing less than 74 kg will achieve the optimal
results using 800 mg of ribavirin, nor whether patients heavier
than 88 kg will have better outcomes on 1400 mg of ribavirin
than on 1200 mg. It is also not certain whether heavier patients
with genotype 2 infection need more than 800 mg of ribavirin.

STANDARD TREATMENT OF HEPATITIS C
Standard and modified treatment algorithms are shown in
Figures 2 and 3.

Recommendation 10: Genotypes 1, 4, 5 and 6 should be
treated with either of the following:

a) PEG IFN-alpha-2a (Pegasys RBV, Hoffmann-La Roche
Ltd, Canada) 180 μg subcutaneously once weekly and
ribavirin 1000 mg to 1200 mg daily given orally in
two divided doses. The dose of ribavirin given
depends on whether the patient weighs more or less
than 75 kg (I).

b)PEG IFN-alpha-2b (Pegetron, Schering-Plough
Canada Inc) 1.5 μg/kg subcutaneously once weekly
and ribavirin 800 mg to 1200 mg daily given orally in
two divided doses. The dose of ribavirin depends on
the patient’s weight, targeting a daily dose of
ribavirin greater than 13.5 mg/kg, and is given orally
in two divided doses (I).

Recommendation 11: Therapy is given for 48 weeks for
genotypes 1, 4, 5 and 6. In patients who do not achieve an
early virological response (EVR) or are still viremic after
24 weeks, therapy should be discontinued because the
likelihood of SVR is negligible (I).

Recommendation 12: Genotype 2 or 3 infection should be
treated with either of the following:

a) PEG IFN-alpha-2a 180 μg subcutaneously once
weekly and ribavirin 800 mg daily given orally in two
divided doses. There are data from randomized
controlled studies and from other sources showing
that for genotype 2 or 3 infection, 800 mg/day of
ribavirin is sufficient (I).

b)PEG IFN-alpha-2b 1.5 μg/kg subcutaneously once
weekly with ribavirin. The manufacturers suggest that
ribavirin be dosed by weight in this group as well, but
the evidence that more than 800 mg/day is required
is not convincing (I).

Sherman et al
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Consider 12-16 
weeks of therapy 

(using weight-based 
ribavirin dosing) 

24 weeks of
therapy 

SVR No SVR 

? 36-48 weeks
of therapy 

Genotype
2 or 3 

Week 4 
HCV RNA 

RVR No RVR 

Figure 3) Algorithm for the management of patients with hepatitis C
virus (HCV), genotype 2 or 3, on therapy with pegylated interferon
and ribavirin. The dotted arrows and shaded boxes represent new treat-
ment algorithms based on viral kinetics. The solid arrows and clear boxes
represent the standard algorithms. ? Consider 36 to 48 weeks of therapy,
but the evidence is weak. RVR Rapid virological response; SVR
Sustained virological response

Figure 2) Algorithm for the management of patients with hepatitis C
virus (HCV) genotype 1 infection on therapy with pegylated interferon
and ribavirin. The dotted arrows and shaded boxes represent new treat-
ment algorithms based on viral kinetics. The solid arrows and clear boxes
represent the standard algorithms. *Advanced fibrosis, high viral load,
high body mass index, older age, African American race, HIV coinfec-
tion or immunosuppression. EVC Early virological clearance; EVR
Early virological response; PVR Partial virological response; RVR
Rapid virological response; SVR Sustained virological response

Genotype 1 

RVR No RVR 

Predictors of poor response*

No Yes 

24 weeks of therapy 

No EVR 

Stop therapy 

Viremic EVR
(PVR)

Aviremic EVR
(EVC)

24 week HCV RNA 

Positive Negative 

Stop therapy 

48-72 weeks of therapy 

48 weeks of therapy 

SVR No SVR 

48 weeks of therapy 

EVR

TABLE 5
Definition of treatment responses

Rapid virological response HCV RNA negative (less than 50 IU/mL) 

at week 4

Early virological response ≥ 2 log decline in HCV RNA at week 12 (EVC

plus PVR) or HCV RNA negative at 12 weeks

Aviremic or EVC HCV RNA negative (less than 50 IU/mL) at

week 12

Viremic response or PVR  ≥ 2 log decline in HCV RNA at week 12, but

HCV RNA still positive

Sustained virological HCV RNA negative 24 weeks after end of

response treatment

EVC Early virological clearance; HCV Hepatitis C virus; PVR Partial virologi-
cal response
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Recommendation 13: The standard duration of therapy
for patients with genotype 2 or 3 infection is 24 weeks (I).

SVR rates for genotype 1 infection range from 42% to 46%
(15,16,18). SVR rates of 72% to 80% have been achieved for
treatment of genotype 2 and 3 infections (15,16,18). Although
infections with genotypes other than 1, 2 and 3 are less com-
mon and results of treatment are less well defined, the results
appear to be better than those for genotype 1 but not as good
as those for genotypes 2 and 3.

NEW REGIMENS FOR TREATMENT OF

HEPATITIS C
There is increasing evidence that the standard duration of
therapy is not optimal for many patients with chronic HCV
infection. Modifying the duration of therapy based on viral
kinetics can maximize SVR rates while limiting the toxicities
and costs associated with treatment. An essential component
in the decision to shorten therapy is an assessment of rapid
virological response (RVR) (Table 5).

Recommendation 14: Week 4 HCV RNA testing must be
available in a timely manner to all clinicians treating
chronic hepatitis C (III).

Genotype 1
In those who achieve RVR who have no predictors of poor
response (advanced fibrosis, high viral load, high body mass
index, older age, African American race, HIV coinfection or
immunosuppression), therapy may be shortened to 24 weeks.
In this subgroup, SVR rates of 88% to 89% can be achieved
(19-21).

Recommendation 15: Patients with genotype 1 infection
and no predictors of poor response who achieve an RVR
may be treated to 24 weeks (II-3). Before terminating
treatment at 24 weeks, the patient should be aware that if
relapse occurs, retreatment for 48 weeks will be necessary.
Early withdrawal of therapy should not be undertaken
unless funding is available for a second, more standard
course of therapy (III).

Some patients may achieve a 2 log drop in HCV RNA by
week 12 but do not achieve undetectable HCV RNA. This is
defined as partial virological response (PVR) or viremic EVR.
These patients may then clear HCV RNA by week 24. Such
patients have been termed ‘slow responders’. A preliminary
study (22) suggested that prolonging therapy to 72 weeks may
be of benefit in this subgroup. Subsequently, several studies
(23-26) comparing 48 to 72 weeks of therapy in genotype 1
patients suggested a benefit of prolonged therapy in slow
responders. Some published studies (27), however, used
800 mg of ribavirin, and the benefit of prolonged therapy with
weight-based ribavirin dosing remains uncertain.

Recommendation 16: Prolonged therapy to 72 weeks may
be considered in genotype 1 patients with PVR who are
HCV RNA-negative at week 24 (I). Funding for prolonged
treatment should be supported by provincial drug formularies
under appropriate circumstances (III).

Genotypes 2 and 3
In patients who have an RVR, 12 to 16 weeks of therapy results
in SVR in 80% to 100% of genotype 2 patients and in 77% to
85% of genotype 3 patients (27-32). However, in a large, ran-
domized trial (32), 24 weeks of therapy was superior to 16 weeks

in those with RVR in both genotype 2 (91% versus 80%) and
genotype 3 (89% versus 84%) subgroups. However, this study
used 800 mg of ribavirin, and although the optimal dose of rib-
avirin has not been adequately defined, higher doses of rib-
avirin may be required in shortened regimens (33).

Recommendation 17: Patients with genotype 2 or 3
infection who achieve RVR may have therapy withdrawn
at 12 or 16 weeks if they have been receiving weight-based
ribavirin dosing (I). Before terminating treatment early, the
patient should be aware that if relapse occurs, retreatment
for 24 weeks will be necessary. Early withdrawal of therapy
should not be undertaken unless funding is available for a
second, more standard course of therapy (III).

RVR is the best predictor of SVR. In those who fail to
achieve RVR, SVR rates with 24 weeks of therapy are disap-
pointing, particularly in patients with genotype 3 infection
(41% to 58%), but also in patients with genotype 2 infection
(50% to 89%) (27-32). It is possible that prolonging therapy
may produce a higher SVR; however, to date, no study of pro-
longed therapy in this population has been carried out. Further
data are needed to establish the role of prolonged therapy (greater
than 24 weeks) in patients with genotype 2 or 3 infection who fail
to achieve an RVR. There was no consensus as to whether pro-
longed treatment should be offered to this group of patients.

Treatment algorithms for genotypes 1, 2 and 3 incorporating
treatment decisions based on RVR are shown in Figures 2 and 3.

Genotype 4
The standard duration of therapy in patients with genotype 4
infection is 48 weeks. This results in an SVR of 40% to 79%
(34-36). The week 12 HCV RNA can be used to predict
response; as in genotype 1 infection, the lack of an EVR has a
high negative predictive value and treatment should be dis-
continued. In patients with fibrosis scores of 0 to 2 on liver
biopsy and a viral load at baseline less than 800,000 IU/mL,
treatment duration can be shortened to 36 weeks (36).

Maintenance therapy
In addition to its antiviral action, IFN has many other properties,
including antiproliferative and antiangiogenic activity, that may
reduce the rate of complications in patients with advanced fibro-
sis who fail to achieve an SVR. Three large trials are ongoing to
evaluate the role of long-term, low-dose (maintenance) therapy
in this population. At the present time, there is insufficient evi-
dence to recommend maintenance therapy in nonresponders.

RETREATMENT OF PREVIOUS 

TREATMENT FAILURES
Compared with the currently available PEG IFN and ribavirin
combination products, the previous antiviral therapies of stan-
dard IFN monotherapy and standard IFN and ribavirin combi-
nation therapy were associated with more treatment failures.
The exact number of previous treatment failures in the com-
munity is unknown, but given the number of patients treated
before the licensure of the PEG IFN and ribavirin products, it is
likely that the pool of standard IFN treatment failures is not
inconsequential. Although the limited intrinsic potencies of the
previous antiviral therapies contributed substantially to treat-
ment failure, other secular factors, including suboptimal dosing
in response to monitoring laboratory blood work or adverse clin-
ical effects, nonadherence because of lack of nursing support,
inadequate patient education and physician inexperience, may

Management of chronic hepatitis C
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have contributed. It must also be appreciated that the contem-
porary recommendations for dose reduction and drug withdrawal
are not as restrictive or cautious as in previous years given the
additional years of experience with HCV IFN-based therapies in
general. Thus, among patients who failed previous therapy, there
is likely to be a significant proportion who failed because of early
withdrawal, overly aggressive dose reductions or missed doses
rather than because of true nonresponse or relapse.

There are presently seven studies (37-43) that evaluated
retreatment of both relapsers and nonresponders, and another
large study (44) has been reported in abstract form. Of these stud-
ies, two (37,43) were randomized clinical trials that compared two
doses of PEG IFN-alpha-2b plus ribavirin, and the other studies
were single-arm observational studies that administered PEG
IFN-alpha-2b plus ribavirin or PEG IFN-alpha-2a plus ribavirin.

In general, relapsers to previous IFN-based therapy had a
superior response to PEG IFN and ribavirin combination ther-
apy (34% to 55%) than nonresponders to previous therapy
(8% to 26%). Genotype 1 relapsers responded less well to PEG
IFN and ribavirin combination therapy (34% to 53%) than
nongenotype 1 patients (ie, mostly genotypes 2 and 3) (42% to
70%). Among nonresponders to previous standard IFN therapy,
the SVR of genotype 1 patients ranged from 5% to 22%, whereas
that of nongenotype 1 nonresponders ranged from 19% to 57%.
The maximum response reported for genotype 1 nonresponders to
previous combination therapy was 19% to 20%. Most studies
reported that the response was inversely proportional to the
fibrosis score. The largest study (44), with 1046 patients, reported
that among genotype 1 nonresponders to previous IFN-based
therapy, the SVR ranged from 23% for those with bridging fibro-
sis and a platelet count greater than 125×109/L to 9% for those
with cirrhosis and a platelet count of less than 125×109/L. Failure
to achieve EVR at week 12 of therapy has also been reported to
be 100% predictive of failure to achieve SVR in genotype 1
patients. In the two studies (37,38) that randomized PEG IFN-
alpha-2b plus ribavirin based on weight-based dosing (ie, 1.0 μg/kg
versus 1.5 μg/kg of PEG IFN), a nonstatistically significant trend
was reported in favour of the higher weight-based dose.

Consensus IFN has also been shown to improve the
response rates in previous treatment failures, including previ-
ous failures on PEG IFN and ribavirin (45). The treatment reg-
imens used require daily doses of IFN, and ribavirin was not
part of the regimen. What role consensus IFN should play in
retreating patients is not clear.

Recommendation 18: Patients who relapsed to previous
standard IFN-based therapies respond well to PEG IFN and
ribavirin combination therapy, regardless of genotype, and
should be offered therapy (II-2).

Recommendation 19: Given the uncertainty of the
treatment dose of IFN and the duration of standard IFN
monotherapy, as well as its general inferiority to
combination regimens with ribavirin, patients who were
previous treatment failures with standard IFN
monotherapy should be offered treatment with PEG IFN
and ribavirin combination therapy regardless of whether
the treatment failure was due to nonresponse or relapse
and regardless of genotype (II-2).

Recommendation 20: Patients who were nonresponders to
previous standard IFN and ribavirin combination therapy
may be considered for treatment with PEG IFN and
ribavirin combination therapy. If treatment is offered,

a quantitative HCV RNA determination at baseline and at
week 12 of therapy should be performed. Failure to achieve
EVR should lead to treatment withdrawal (I).

MONITORING WHILE ON THERAPY
Therapy with PEG IFN and ribavirin is associated with numer-
ous possible side effects. Some adverse events can be severe,
even life-threatening and irreversible. Therefore, close patient
monitoring by the treatment team is imperative. Laboratory
monitoring during therapy involves the following: complete
blood count at weeks 1, 2, 4, 6 and 8, and monthly thereafter;
aspartate aminotransferase; ALT; alkaline phosphatase; biliru-
bin; international normalized ratio; albumin; glucose; creati-
nine; urinanalysis; thyroid-stimulating hormone every three
months; and pregnancy testing periodically (46). RVR is
assessed by qualitative HCV RNA testing at week 4. EVR is
assessed by quantitative HCV RNA testing at week 12 in those
with genotype 1 infection. Failure to achieve EVR should lead
to treatment withdrawal. In those who achieve an EVR but do
not achieve undetectable viral load, a qualitative HCV RNA
test should be performed at week 24, and a positive test should
result in treatment withdrawal.

MANAGEMENT OF HEPATITIS C IN 

SPECIAL CIRCUMSTANCES
Renal failure
HCV infection is more frequent in dialysis patients than in the
general population (47,48). Anti-HCV may not be positive,
even in the presence of HCV RNA. ALT elevation often does
not reflect disease severity in this population. Liver biopsy may
be necessary to establish disease severity, despite the potential
additional bleeding risk. Transjugular biopsy can also be con-
sidered. HCV infection adversely affects patient and graft sur-
vival after kidney transplantation. However, this is not a
contraindication to transplantation. Overall outcomes in
HCV-infected individuals remain within an acceptable range,
with poor outcomes generally seen in those with advanced fibro-
sis at transplantation. IFN-based therapy before transplantation
improves post-transplant outcomes (48,49). IFN-based therapy
increases the risk of rejection and is generally contraindicated
after solid organ transplantation (except for liver transplantation).

PEG IFN-alpha 2b and ribavirin are excreted by the kid-
neys. Ribavirin is not dialyzable. Therefore, both PEG IFN-
alpha-2b and ribavirin carry the risk of accumulating, resulting
in an increased risk of toxicity, in patients with renal failure,
particularly in those on dialysis. However, both PEG IFN-
alpha-2a and PEG IFN-alpha-2b have recently been used in
small series (50-52) of HCV-infected hemodialysis patients, in
combination with very low dose ribavirin. The ribavirin dose
was controlled by ribavirin blood level monitoring. Despite
reported SVR rates of 20% to 70% and an acceptable tolera-
bility (except for an increase in erythropoietin requirements),
the database is too small to allow general recommendations.
At this point, patients with advanced renal failure should only
be treated with PEG IFN and ribavirin in specialized centres
that are able to perform ribavirin blood level monitoring. In
patients with end-stage renal disease, hepatitis C treatment
should generally be reserved for those who are candidates for
renal transplantation. IFN is poorly tolerated in this popula-
tion and response rates to treatment are low. Competing risks
for mortality in this population also reduce the likelihood of
benefit from hepatitis C treatment.
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Recommendation 21: Treatment of hepatitis C in renal
failure is best undertaken in conjunction with a
nephrologist, and should be reserved for experts (III). 

Decompensated liver disease
PEG IFN and ribavirin have limited efficacy and a poor safety and
tolerability profile in patients with decompensated liver disease
(53-55). Anti-HCV treatment in these patients should never
delay referral for transplant evaluation, and should only be carried
out at a liver transplantation or other expert centre.

Recommendation 22: Treatment of patients with
decompensated liver disease should be conducted in
conjunction with a liver transplant team and by physicians
familiar with the management of these diseases (III).

Solid organ transplantation
IFN is usually contraindicated after solid organ transplantation
because of the risk of exacerbating rejection. Loss of kidney
grafts has been reported after IFN use. In patients with life-
sustaining organ transplants (eg, heart or lung), IFN should be
avoided given the risk of rejection and graft loss. In renal trans-
plant recipients, IFN-based therapy may be considered in those
with progressive HCV-related liver disease or HCV-induced
renal disease if the benefits are thought to outweigh the risks
(rejection, graft loss and return to dialysis) and after discussion
with the patient.

However, IFN can be used post-liver transplantation for
treatment of hepatitis C. Rejection may occur in this setting
but is generally easily treated if detected early.

Treatment of hepatitis C in transplant recipients should
only be conducted in expert centres.

Cryoglobulinemia
Mixed type II cryoglobulinemia is present in up to 50% of
patients with HCV infection and may lead to symptomatic vas-
culitis in a minority of patients. SVR rates of 44% to 78% have
been achieved with PEG IFN and ribavirin in small series of
patients (56-58). SVR was associated with clinical improvement
of the vasculitis in the majority of, but not all, patients (59).
Patients with symptomatic type II cryoglobulinemia vasculitis
may benefit from antiviral combination therapy, even if viral
eradication is not achieved. The optimal therapeutic scheme
remains to be defined. There is insufficient information to make
any specific recommendations.

Chronic anemia
Antiviral therapy with standard dose PEG IFN-alpha and rib-
avirin in HCV-infected patients with thalassemia major has
been shown to be effective but increases transfusion require-
ments (60). As in other patients, comorbidities and the likeli-
hood of their HCV-related liver disease ever reaching relevant
morbidity and mortality during their life expectancy has to be
taken into account when deciding on therapy in these
patients. Similar considerations apply to patients with other
forms of chronic anemia. These patients may need to be sup-
ported by transfusion during therapy rather than by the use of
erythropoietin.

Recommendation 23: Patients with chronic anemia can
be treated with IFN and ribavirin. This requires
collaboration between the hematologist and the physician
treating the hepatitis C (II-2).

Lymphoma
HCV infection can be associated with some forms of non-
Hodgkin lymphoma although a causal relationship has not con-
sistently been documented (61-63). In small, uncontrolled series
(64,65), IFN-based anti-HCV therapy was reported to lead to a
complete hematological response in greater than 50% of patients
when associated with HCV suppression. The optimal drug dosage
and duration of therapy remain to be defined. There is insuffi-
cient information to make any specific recommendations.

HCV infection in hemophiliacs
Hemophilia is not a contraindication for antiviral therapy with
the current regimens of PEG IFN and ribavirin. With the
exception of liver biopsy, the same criteria for indication and
conduct of therapy apply as for HCV-infected patients without
hemophilia. Liver biopsy is unpopular in the hemophilia popu-
lation but can be safely performed by the transjugular route
with appropriate clotting factor support.

HCV-HIV coinfection
Approximately 20% of HIV-infected patients are coinfected
with HCV (66). HCV-related end-stage liver disease has
become the leading cause of death in these patients, accounting
for 50% of all deaths in one study (67). Antiretroviral therapy
slows down fibrosis progression and decreases liver-related mor-
tality in HCV-HIV coinfection (68). The indication for treat-
ment in HCV-HIV-coinfected patients is similar to that in
monoinfected patients. Whether anti-HCV and anti-HIV ther-
apy should be performed sequentially or simultaneously needs to
be decided on an individual basis depending on the stage of HIV
disease (as measured by CD4 count). Treatment with PEG IFN
and ribavirin results in acceptable SVR rates, with toxicity that
is not much different than in HCV monoinfected patients. SVR
rates of 43% to 62% in genotypes 2 and 3 infection have been
reported after 48 weeks of treatment. Studies evaluating PEG
IFN plus ribavirin treatment of HCV genotypes 2 and 3 in
HCV-HIV-coinfected patients have reported relapse rates of
32% to 35% when the treatment duration was 24 weeks and the
ribavirin dose was 800 mg daily (69,70), although one study (71)
using weight-based ribavirin dosing plus PEG IFN reported a
relapse rate of 9% with 24 weeks of treatment. In contrast, the
relapse rate after 48 weeks of therapy with PEG IFN plus rib-
avirin 800 mg daily was 3% to 12% (72-74). In genotype 1 infec-
tion, the SVR rates were between 16% and 38%. The dose of
ribavirin used was 800 mg daily. Patients who fail to achieve
either a 2 log drop in viral load after 12 weeks of therapy or
undetectable virus have a negligible chance of clearing the
virus. Therapy is best provided with close collaboration
between an infectious disease specialist and a hepatologist.
Simultaneous therapy with ribavirin and didanosine or d4t
increases the risk of mitochondrial toxicity (pancreatitis and
hyperlactatemia) and should be avoided (75). The combina-
tion of zidovudine and ribavirin increases the risk of anemia
(76). Therefore, patients on zidovudine who need treatment
for hepatitis C should have their HIV therapy changed to
eliminate zidovudine if possible.

Recommendation 24: Anti-HCV therapy should be
considered in all HCV-HIV-coinfected patients. Patients
should be treated with standard doses of IFN and ribavirin
for 48 weeks (I). Patients who fail to achieve an EVR
should be withdrawn from therapy (I).
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Hepatitis C in children
HCV infection seems to progress more slowly to fibrosis and cir-
rhosis in childhood-acquired disease than in adult-acquired dis-
ease (77,78). Standard IFN 3 MU/m2 three times a week with
ribavirin 15 mg/kg/day for 48 weeks yielded an SVR of 40% to
60% overall, and 70% to 100% in genotype 2 or 3 infection
(79). PEG IFN-alpha-2a or -2b and ribavirin have been used in
small numbers of HCV-infected children with SVR rates of 43%
to 59% (higher in genotypes 2 and 3 than in genotypes 1 and 4)
(80,81). Whether EVR can be used, as in adults, to stop therapy
early in patients destined to be nonresponders is not clear. The
tolerability and side effect profile in children and adults appears
similar except for transient growth inhibition in children.

While the medical need for therapy seems limited in the
majority of HCV-infected children, antiviral therapy may be
warranted in selected patients with rapidly progressive fibrosis.
The exact indications for therapy remain to be better defined.
Therefore, decisions about treatment are best made in special-
ized centres. A pretreatment liver biopsy should show significant
inflammation or fibrosis. Because there are only limited data on
the use of PEG IFN and ribavirin, current treatment in children
remains to be standard IFN-alpha 3 MU/m2 subcutaneously
three times a week combined with ribavirin 15 mg/kg/day orally.
This leads to practical problems with ribavirin dosing with the
available preparations in children younger than eight to 10 years
of age because ribavirin is only available in 200 mg tablets.
Whether antiviral therapy in children carries long-term side
effects remains to be seen. Children younger than three years
should not be treated because of concerns of potential neurotox-
icity of IFN on the developing brain. Furthermore, spontaneous
viral clearance occurs with high frequency in this age group.

There is insufficient information to make any specific rec-
ommendations about treating children with hepatitis C.

Injection drug users
The prevalence of HCV infection across Canada is highest in
injection drug users (greater than 50%) (1,82-86). With more
than two-thirds of new HCV infections today occurring through
IDU, the relative importance of this patient population for HCV
disease and related public health issues will further increase in the
future. Injection drug users are difficult to reach with traditional
medical care structures and are often psychosocially unstable,
with ongoing addiction problems. They frequently have multiple
medical and psychiatric comorbidities and social issues (home-
lessness and lack of supports), are highly mobile and fear prose-
cution. Given the high prevalence of HCV infection among
injection drug users and the central role of this population in the
HCV epidemic today, it is not justifiable to automatically
exclude HCV-infected injection drug users from antiviral ther-
apy. Although the limited data available indicate that only
approximately 10% of HCV-infected injection drug users who
are potential candidates for HCV therapy actually get treated
(87-90), other data suggest that 70% to 80% express an interest
in being treated (88,90). The low rate of uptake of therapy was
due to a multitude of medical comorbidities and social problems
rather than to a reluctance on the part of physicians to treat these
patients. Data on treatment outcome are largely lacking.

Recommendation 25: An appropriately funded,
multidisciplinary effort is required to improve care strategies
for HCV-infected injection drug users. Antiviral therapy
should be considered in selected patients in whom HCV-
related morbidity or mortality will likely become relevant

(II-2). This requires an integrated multidisciplinary
approach reaching beyond traditional care structures.

HEMATOPOIETIC GROWTH FACTOR SUPPORT

IN THE MANAGEMENT OF HEPATITIS C
Maximizing response rates to HCV therapy requires full treat-
ment adherence to both PEG IFN and ribavirin. However,
anemia due to ribavirin-induced hemolysis is often a limiting
factor. Treatment-associated anemia requiring a reduction in
the ribavirin dose occurs in 25% of patients, often in the first
one to two months of therapy (91,92), and negatively impacts
the SVR. Ribavirin-induced anemia is more frequent with the
higher doses of ribavirin used to treat nongenotypes 2 and 3
infection. The use of erythropoietin to stimulate red cell pro-
duction has been investigated. The data clearly show that ery-
thropoietin stimulates a rise in hemoglobin and allows a
higher overall ribavirin dose to be given (91-93). These stud-
ies were recently extended and showed that the use of ery-
thropoietin allowed higher ribavirin dosing and, thereby,
improved SVR compared with a group in which erythropoi-
etin was not used (94).

Treatment with erythropoietin may be considered if the
hemoglobin falls by more than 40 g/L, or falls below 110 g/L, or
if patients become symptomatic from anemia (eg, weakness,
dyspnea and angina). The initial dose should be between
20,000 IU and 40,000 IU subcutaneously per week, increasing
to a maximum dose of 60,000 IU per week, if required.
Erythropoietin dosing is maintained to keep the hemoglobin at
or above 110 g/L, but it is not necessary to aim for a return to
the baseline hemoglobin level. Ribavirin-induced anemia also
results in an increased consumption of red cell production fac-
tors, and thus, supplementation with iron, folic acid and vita-
min B12 may be considered. Other causes of anemia need to be
ruled out by laboratory testing (ie, iron, folate and
vitamin B12) before attributing the anemia to medication.

Although erythropoietin can be useful, there are insuffi-
cient data to recommend its routine use in all patients.

Between 30% and 50% of patients experience a fall in neu-
trophil counts within the first two weeks of therapy (15-18),
and neutropenia is the most common cause of IFN dose reduc-
tion. Although dose reductions or the addition of granulocyte
colony-stimulating factor is commonly recommended when
the neutrophil count falls to less than 0.5×109/L, this does not
seem to be associated with an increased risk of infection (95).
Although the package inserts for both PEG IFNs (Pegasys
RBV, Hoffmann-La Roche Ltd, Canada; and Pegetron,
Schering-Plough Canada Inc) suggest dose reductions if the
neutrophil count falls below 0.7×109/L and recommend dis-
continuation if the neutrophil count falls below 0.5×109/L,
experts suggest that dose reductions are not necessary until the
neutrophil count falls below 0.5×109/L, with discontinuation if
the neutrophil count falls below 0.3×109/mL. Because less than
optimal doses of IFN have a negative impact on SVR rates,
granulocyte colony-stimulating factor has been used to main-
tain the IFN dose (96). However, there are insufficient data to
recommend the use of this agent as a standard of care.

Although the package inserts for both PEG IFNs suggest

dose reductions if the platelet count falls below 75×109/L and

recommend discontinuation if the platelet count falls below

50×109/L, experts suggest that dose reductions are not neces-

sary until the platelet count falls below 30×109/L, with discon-

tinuation if the platelet count falls below 20×109/L.
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Recommendation 26: Erythropoietin can be used to support
hemoglobin levels in patients on treatment with PEG IFN
and ribavirin. However, there is insufficient evidence to
recommend its use for all patients (III).
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