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Hepatitis C 

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 modeling techniques suggest that the prevalence is about 0.8-1%, 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 infected immigrants coming to Canada, so that 

the prevalence of HCV infection is increasing, and will continue to increase for the foreseeable future (see 

Table 2).  Currently about 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 a 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 addition, 

immigrants from Southern Europe (mainly Italy, Greece and Spain) who came to Canada years ago also 

have a high prevalence of hepatitis C, related to silent epidemics in their home countries between the end 

of World War 2 and about 1975.  Hepatitis C infection from transfusion of blood products accounts for 

only about 13% of all cases.  Injection drug use - current or past, accounts for more than 65% of all 

hepatitis C infections in Canada (Table 3).   

Almost all new hepatitis C infections acquired in Canada are related to injection drug use, with sharing of 

injection equipment.  However, immigration now contributes about 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 required to inform health care planning 

and resource allocation.   

1. Recommendation:  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 should specifically 
sample populations with known high endemicity (III).   

2. Recommendation:  The current surveillance and data collection/reporting process 
needs to be expanded to better capture the incidence of new cases (III).   

3. Recommendation:  Steps must be taken to reduce the incidence of hepatitis C 
infection among injection drug users and users of crack cocaine.  These may include 
expansion of safe injection sites, needle exchange programs, provision of single use 
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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, as injection drug 
users are more and more becoming the reservoir for new infections (III).   

4. Recommendation:  Programs should be established to identify the 35% or so of 
hepatitis C infected individuals who are unaware of their infection, since there is 
curative therapy, and 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 are seldom diagnosed.  Nonetheless, acute 

hepatitis C represents an opportunity to offer effective therapy.  Acute hepatitis C is diagnosed usually 

under three circumstances – documented seroconversion, known exposure (e.g., needle stick exposure), 

and acute clinical hepatitis.   

There is a high rate of spontaneous clearance of virus following acute hepatitis C, which in some studies 

may be more than 50% (2). The younger the age of infection, the more likely is spontaneous clearance of 

virus.  Icteric hepatitis 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 if started before 12 weeks (3,4).  SVR rates of better than 90% have been described using 

pegylated interferon monotherapy (5-7).   

5. Recommendation:  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).   

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

7. Recommendation:  Treatment is with pegylated interferon alpha monotherapy.  
Genotype 2 and 3 should be treated for 12 weeks and genotype 1 for 24 weeks (I).  

Chronic Hepatitis C 

Selection of patients for treatment 
Testing for hepatitis C should be undertaken in patients with abnormal aminotransferases and/or with risk 

factors for contracting hepatitis C.  These include past or active injection drug use (IDU), blood 

transfusion prior to the introduction of second generation anti-HCV assays in 1991 and immigration from 

countries of high prevalence where medical procedures may have been dispensed using improperly 

sterilized needles or unscreened blood products (8,9). 
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The initial test should be an antibody test against HCV (3rd generation enzyme-linked immunoassay).  A 

sensitive HCV RNA assay can be used for confirmation. 

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

Whether treatment is offered or not should be decided by the weighing risks and benefits for a particular 

patient.  This decision is complex and should consider risk of disease progression to end stage, 

probability of a favorable response to therapy, risks of adverse effects with therapy and co-morbid 

conditions.  The patient’s wishes must also be taken into consideration.  Although patients with advanced 

liver disease are those most in need for therapy; those with early disease are most likely to clear 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, TSH, ANA, serum or urine β-HCG (for 

women of reproductive age) and an ECG (if >50 years of age or history of heart disease). A fundoscopic 

exam to rule out retinopathy in patients over 50 years of age, high blood pressure or diabetes 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 interferon.   

Liver biopsy is the most sensitive measure of severity of liver damage.  Although not mandatory, it is 

recommended prior to the initiation of therapy.  In patients who elect not to be treated a biopsy showing 

mild disease is helpful to support that decision.   

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

Because of the theoretical risk of teratogenicity associated with ribavirin, male or female patients must 

use effective contraception while on therapy and for 6 months after completion of therapy.  However, no 

associated fetal abnormalities have been described in pregnancies where either parent was taking 

ribavirin at the time of conception or in early pregnancy.   

Despite more effective and tailored therapy it appears that less than a third of patients in large hepatitis C 

clinics have been treated (10).  The most common reasons for ineligibility besides patient refusal include 

a high likelihood of non compliance, low blood counts, advanced age, psychiatric conditions, substance 

abuse, coronary disease, cerebrovascular disease, retinopathy, uncontrolled diabetes, autoimmune 

disorders, serious pulmonary disease.  
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Contraindications 
There are very few absolute contraindications to treatment (see 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 centers.  Past histories of substance 

abuse are not contraindications to therapy. Stable patients on a methadone maintenance program can be 

treated successfully (11).  Patients who do not achieve complete abstinence from alcohol can also be 

treated successfully (12).  Recent alcohol use reduces the likelihood of completing treatment, but for 

those who complete treatment the response is similar to non-drinkers.  Patients with prior alcohol or other 

substance abuse should undergo a period of abstinence prior to initiating therapy to allow the abstinence 

to become more stable.  In most cases this should be at least 6 months, although this can be 

individualized.   

Low blood counts can often be corrected prior to therapy. Patients with normal ALT should be considered 

for treatment; some will have significant histological liver disease.  They respond to therapy in the same 

manner as 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 non-adherent for any reason are generally not good candidates for treatment.  However, adherence 

can be greatly enhanced when therapy is provided in a supervised and multidisciplinary setting.   

Patients with a history of depression are not at necessarily higher risk for depression on therapy.  

However, patients who are depressed at the start of therapy are at higher risk for worsening of symptoms.  

Onset of depression during therapy is not a reason to discontinue treatment, as there are many 

antidepressants that can be used to successfully treat these symptoms.  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 co-

morbid disease, or organ transplants (other than liver transplant) still represent contraindications to 

therapy but generally many of the contraindications are modifiable or treatable and thus a patient 

currently deemed ineligible for therapy should be reevaluated at a later date. 

Therapy for HCV 
The best results obtained have been with combination pegylated interferon and ribavirin (15,16).  There 

are 2 formulations of pegylated interferon available, interferon alpha-2a and pegylated interferon alpha-

2b.  They differ by virtue of the size and configuration of the polyethylene glycol molecules bound to the 
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interferon molecule.  The two formulations of pegylated interferons have not been compared head-to-

head but appear to be equivalent choices for therapy. 

The definitions of response at different time periods during therapy are given in Table 5: 

Ribavirin Dose 
Pegylated interferon and ribavirin remains the mainstay of hepatitis C therapy.  It is clear that optimizing 

the ribavirin exposure (17,18) particularly during the first 12 weeks of therapy is critical for achieving a 

good response to therapy.  

Unfortunately, in Canada the ribavirin is bundled with the interferon, reducing the discretion of the 

physician to give additional ribavirin if considered necessary.  Ribavirin is dosed by weight.  However, in 

genotype 1 infection it is not certain that patients weighing less than 74 kg will achieve the optimal results 

using 800 mg of ribavirin, nor that patients heavier than 88 kg will have better outcomes on 1400 mg of 

ribavirin than 1200 mg.  It is also not certain that heavier patients with genotype 2 infection need more 

than 800 mg of ribavirin.   

Standard treatment of hepatitis C 
Standard and modified (see later) treatment algorithms are given in Figures 8 and 9.   

10. Recommendation:  Genotypes 1,4, 5, and 6 should be treated with either;  

 a) PEG IFN alpha-2a 180 µg subcutaneously once weekly and ribavirin 1000-1200 mg daily 
given orally in 2 divided dosages.  The choice of the dose of ribavirin dose depends on 
whether the patient weighs more or less than 75 kg (I); or 

 b) PEG IFN alpha-2b 1.5 ug/kg subcutaneously once weekly and ribavirin 800-1200 mg 
daily given orally in 2 divided dosages.  The choice of the dose of ribavirin dose depends on 
the patient weight targeting a daily dose of ribavirin greater than 13.5 mg/kg daily given 
orally in 2 divided doses (I).  

11. Recommendation:  Therapy is given for 48 weeks for genotype 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, as the likelihood of SVR is negligible (I).   

12. Recommendation:  Genotype 2 or 3 infection should be treated with either;  

 a) pegylated interferon alpha-2a 180 µg subcutaneously once weekly and ribavirin 800 mg 
daily given orally in 2 divided dosages.  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); or  
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b), pegylated interferon 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).   

13. Recommendation:  The standard duration of therapy for patients with genotype 2 or 3 
infection is 24 weeks (I).  

SVR rates for genotype 1 infection ranges from 42-46% (15,16,18).  SVR rates for 72-80% 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 common and results of treatment are less well defined, they appear to 

be better than for genotype 1 but not as good as 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 hepatitis C 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 virologic response (RVR)(see Table 5).  

14. Recommendation:  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 and in whom there are no predictors of poor response (advanced fibrosis, 

high viral load, high BMI, older age, African American race, HIV co-infection, immunosuppression) 

therapy may be shortened to 24 weeks.  In this subgroup, SVR rates of 88-89% can be achieved (19-

21).  

15. Recommendation:  Patients with genotype 1 infection and no predictors of poor 
response who achieve a rapid virological response 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.  They may then 

clear HCV RNA by week 24.  Such patients have been termed “slow responders”. A preliminary study 

suggested prolonging therapy to 72 weeks might be of benefit in this subgroup (22).  Subsequently 

several studies comparing 48 to 72 weeks of therapy in genotype 1 patients suggest a benefit of 

prolonged therapy in slow responders (23-26).  Some published studies however, used 800 mg of 

ribavirin, and the benefit of prolonged therapy if weight based ribavirin is used remains uncertain.  
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16. Recommendation: -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).   

Genotype 2 and 3 

In patients who have an RVR 12-16 weeks of therapy results in SVR in 80-100% of genotype 2 and 

77-85%% of genotype 3 patients (27-32). However, in a large randomized trial 24 weeks of therapy 

was superior to 16 weeks in those with RVR in both genotype 2 (91% vs 80%) and genotype 3 (89% 

vs 84%)(32). This study used 800 mg of ribavirin however and although the optimal dose of ribavirin 

has not been adequately defined, higher doses of ribavirin may be required in shortened regimens 

(33).  

17. Patients with genotype 2 or 3 infection who achieve rapid virological response 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 disappointing particularly in genotype 3 (41-58%) but also in genotype 2 (50-89%)(27-32). It is 

possible that prolonging therapy may produce a higher SVR, however to date no study of prolonged 

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 prolonged treatment should be offered to this group of patients.   

Treatment algorithms for genotypes 1, 2 and 3 incorporating treatment decisions based on RVR are given 

in Figures 2 and 3.   

Genotype 4 

The standard duration of therapy in patients with genotype 4 C infection is 48 weeks. This results in an 

SVR of 40-79% (34-36). The week 12 HCV RNA can be used to predict response and as in genotype 1, 

the lack of an EVR has a high negative predictive value and treatment should be discontinued. In those 

with fibrosis scores of 0-2 on liver biopsy and a viral load at baseline less than 800 000 IU/mL, treatment 

duration can be shortened to 36 weeks (36). 
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Maintenance Therapy 

In addition to its antiviral action, interferon has many other properties including antiproliferative and 

antiangiogenic activity that may reduce the rate of complications in patients with advanced fibrosis 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 evidence to recommend 

maintenance therapy in non-responders. 

Re-treatment of previous treatment failures 
Compared to the currently available PEG IFN and ribavirin combination products, the previous anti-viral 

therapies of standard interferon monotherapy and standard interferon and ribavirin combination therapy 

were associated with more treatment failures.  The exact number of previous treatment failures in the 

community 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 interferon treatment failures is not inconsequential.  

Although the limited intrinsic potencies of the previous anti-viral therapies contributed substantially to 

treatment failure, other secular factors including sub-optimal dosing in response to monitoring laboratory 

blood-work or adverse clinical effects, non-adherence because of lack of nursing support, inadequate 

patient education, and physician inexperience may have contributed.  It must also be appreciated that the 

contemporary recommendations for dose reduction and drug withdrawal are not as restrictive and 

cautious compared to previous years given the additional years of experience with HCV interferon-based 

therapies in general.  Thus, among the patients who failed previous therapy there are likely to be 

significant proportion who failed because of early withdrawal, overly aggressive dose reductions and 

missed doses, rather than for true non-response or true relapse.   

There are presently seven studies (37-43), evaluating re-treatment of both relapsers and non-responders 

and another large study has been reported in abstract form (44).  Of these studies, two have been 

randomized clinical trials (37,43) that have compared two doses of PEG IFN α-2b plus ribavirin and the 

others have been single-arm observational studies that have administered PEG IFN α-2b plus ribavirin or 

PEG IFN α-2a plus ribavirin.   

In general, relapsers to previous interferon-based therapy have a superior response to PEG IFN and 

ribavirin combination therapy (34-55%) than non-responders to previous therapy (8-26%).  Genotype 1 

relapsers respond less well to PEG IFN and ribavirin combination therapy (34%-53%) compared to non-

genotype 1 patients (i.e., mostly genotype 2,3)(42-70%).  Amongst non-responders to previous standard 

interferon therapy, the SVR of genotype 1 patients ranged from 5-8% to 17-22%, whereas non-genotype 

1 non-responders ranged from 19-20% to 37-57%.  The maximum response reported for genotype 1 non-

responders to previous combination therapy is 19-20%.  Most studies reported that response is inversely 

proportional to fibrosis score.  The largest study with 1046 patients reported that amongst genotype 1 

non-responders to previous interferon-based therapy, SVR ranged from 23% for those with bridging 

fibrosis and a platelet count >125 x109/L to 9% for those with cirrhosis and a platelet count of < 125 
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x109/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 that randomized PEG IFN α-2b plus 

ribavirin based on weight-based dose (ie. 1.0 vs. 1.5 µg/kg of PEG IFN (1) and 0.5 vs 1.5 µg/kg of PEG 

IFN (218), a non-statistically significant trend was reported in favour of the higher weight-based dose.  

Consensus interferon has also been shown to improve the response rates in previous treatment failures, 

including previous failures on pegylated interferon and ribavirin (45).  The treatment regimens used 

require daily doses of interferon, and ribavirin was not part of the regimen.  What role consensus 

interferon should play in re-treating patients is not clear.   

18. Recommendations:  Patients who were relapsers to previous standard interferon-
based therapies respond well to pegylated interferon and ribavirin combination 
therapy regardless of genotype and should be offered therapy (II-2). 

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

20. Recommendation:  Patients who were non-responders to previous standard interferon 

and ribavirin combination therapy may be considered for treatment with pegylated 
interferon and ribavirin combination therapy.  If treatment is offered, a quantitative 
HCV RNA determination at base-line and week 12 of therapy should be performed.  
Failure to achieve EVR should lead to treatment withdrawal (I).   

Monitoring while on therapy 
Therapy with pegylated interferon and ribavirin is associated with numerous possible side-effects.  Some 

adverse events can be severe, even life-threatening and irreversible.  Thus close patient monitoring by 

the treating team is imperative.  Laboratory monitoring during therapy involves: CBC at weeks 1, 2, 4, 6, 8 

and monthly thereafter; AST, ALT, alkaline phosphatase, bilirubin, INR, albumin, glucose, creatinine, 

urinanalysis; TSH every 3 months and pregnancy testing periodically (48).  RVR is assessed by 

qualitative HCV RNA at week 4.  EVR is assessed by quantitative HCV RNA 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 who did not achieve undetectable viral load a qualitative HCV RNA should be done at week 

24 and a positive test should result in treatment withdrawal.   
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Management of hepatitis C in special circumstances 

Renal failure 

HCV infection is more frequent in dialysis patients than in the general population (49).  Anti-HCV may not 

be positive, even in the presence of HCV RNA.  ALT elevation does often 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 considered.  HCV infection adversely affects 

patient and graft survival 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 fibrosis at transplant. Interferon-based therapy 

prior to transplantation improves post-transplant outcomes (50).  Interferon-based therapy increases the 

risk of rejection and is generally contraindicated after solid organ transplantation (except for liver 

transplantation).  

Pegylated interferon alpha 2b and ribavirin are excreted by the kidneys.  Ribavirin is not dialyzable. Both 

carry therefore the risk of accumulating, resulting in an increased risk of increased toxicity, in patients with 

renal failure, in particular on dialysis. However, both pegylated interferon alpha-2a and 2b have recently 

been used in small series of HCV infected hemodialysis patients (51-53), in combination with very low 

dose ribavirin.  The ribavirin dose was controlled by ribavirin blood level monitoring.  Despite reported 

SVR rates of 20-70% and an acceptable tolerability (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 pegylated interferon and ribavirin in specialized centers 

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.  Interferon 

is poorly tolerated in this population and response rates to treatment are low.  Competing risks for 

mortality in this population also reduce the likelihood of benefit to hepatitis C treatment 

21. Recommendation:  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 

Pegylated interferon and ribavirin have limited efficacy and a poor safety/tolerability profile in this patient 

population (54-56).  Anti-HCV treatment in patients with decompensated liver disease should never delay 

referral for transplant evaluation.  This should only be carried out at a liver transplant or other expert 

center.  

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

Interferon is usually contra-indicated after solid organ transplantation, because of the risk of exacerbating 

rejection.  Loss of kidney grafts have been reported after interferon use.  . In those with life sustaining 

organ transplants (e.g. heart or lung), interferon should be avoided given the risk of rejection and graft 

loss. In renal transplant recipients, interferon-based therapy may be considered in those with progressive 

HCV-related liver disease or HCV-induced renal disease if the benefits are felt to outweigh the risks 

(rejection, graft loss, return to dialysis) and after discussion with the patient.   

However, interferon 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 inexpert centers 

Cryoglobulinemia 

Mixed cryoglubulinemia type II is present in up to 50% of patients with HCV infection and may lead to 

symptomatic vasculitis in a minority of patients.  SVR rates of 44-78% have been achieved with pegylated 

interferon and ribavirin in small series of patients (57-59).  SVR was associated with clinical improvement 

of the vasculitis in the majority of, but not all patients (60).  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 pegylated interferon alpha and ribavirin of HCV infected patients with 

thalassemia major has been shown to be effective, but increases transfusion requirements (61). As in 

other patients, co-morbidities and the likelihood 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 supported by transfusion during therapy, rather than by the use of erythropoietin.   

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

Lymphoma 

HCV infection can be associated with some forms of non-Hodgkin’s Lymphoma (NHL) although a causal 

relationship has not always been documented (62-64).  In small uncontrolled series, interferon based anti-

HCV therapy has been reported to lead to a complete hematologic response in >50% of patients when 
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associated with HCV suppression (65,66).  Optimal drug dosage and duration of therapy remains to be 

defined.  There is insufficient information to make any specific recommendations.   

HCV Infection in Hemophiliacs 

Hemophilia is not a contraindication for antiviral therapy with the current regimens of pegylated interferon 

and ribavirin.  Except for liver biopsy, the same criteria for indication and conduct of therapy apply, as in 

HCV infected patients without hemophilia.  Liver biopsy is unpopular in the hemophilia population, but can 

be safely carried out by the transjugular route with appropriate clotting factor support.   

Hepatitis C/HIV co-infection 

Approx. 20% of HIV infected patients are co-infected with HCV (67).  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.  

(68). Anti-retroviral therapy slows down fibrosis progression and decreases liver-related mortality in 

HCV/HIV co-infection; (69).  The indications for treatment in HIV co-infected patients are similar to that in 

mono-infected patients.  Whether anti-HCV and anti-HIV therapy should be performed sequentially or at 

the same time needs to be decided on an individual basis depending on the stage of HIV disease (as 

measured by CD4 count).  Treatment with pegylated interferon and ribavirin results in acceptable SVR 

rates, with toxicity that is not much different than in HCV mono-infected patients.  SVR rates of 43% to 

62% in genotype 2 and 3 infection have been reported after 48 weeks of treatment.  Studies evaluating 

pegylated interferon plus ribavirin treatment of HCV genotype 2 and 3 in the HIV-co-infected have 

reported relapse rates of 32 to 35% when the treatment duration is 24 weeks and the ribavirin dose is 800 

mg daily (70,71), although one study using weight based ribavirin plus peginterferon reported a relapse 

rate of 9% with 24 weeks of treatment (72). In contrast, the relapse rate after 48 weeks of therapy with 

pegylated interferon plus ribavirin 800 mg daily is 3 to 12% (73-75). In genotype 1 infection the SVR rates 

were between 16 and 38%.  The dose of ribavirin used was 800 mg/day.  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 virus.  Therapy is best provided in close collaboration between an infectious disease specialist 

and a hepatologist.  Simultaneous therapy with ribavirin and ddI or d4t increases the risk of mitochondrial 

toxicity (pancreatitis, hyperlactatemia) and should be avoided (76).  The combination of zidovudine and 

ribavirin increases the risk of anemia (77).  Therefore, patients on zidovudine who need treatment for 

hepatitis C should have their HIV therapy changed to eliminate zidovudine if possible.   

24. Recommendation:  Anti-HCV therapy should be considered in all HCV/HIV co-infected 
patients.  Patients should be treated with standard doses of interferon and ribavirin for 
48 weeks (I).  Patients who fail to achieve 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 cirrhosis in childhood acquired disease than 

in adult-acquired disease (78,79).  Standard interferon 3MU/m2 TIW with ribavirin 15 mg/kg/day for 48 

weeks yields an SVR of 40-60% overall, and 70-100% in genotype 2 or 3 infection (80).  Pegylated 

interferon 2a or 2b and ribavirin have been used in small numbers of HCV infected children with SVR 

rates of 43-59% (higher in genotype 2/3 than genotype 1/4) (81,82).  Whether EVR can be used, as in 

adults, to stop therapy early in patients destined to be non-responders is not clear. The tolerability/side 

effect profile in children and adults seems similar except for transient growth inhibition.  

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 taken in specialized 

centers.  A pretreatment liver biopsy should show significant inflammation and/or fibrosis. Because there 

is as yet only limited data on the use of pegylated interferon and ribavirin currently treatment in children 

remains standard interferon alpha 3 MU/m2 sc TIW combined with ribavirin 15 mg/kg/day po.  This leads 

to practical problems of ribavirin dosing with the available preparations in children <8-10 years of age, 

since ribavirin is only available in 200 mg tablets.  Whether antiviral therapy in children carries long-term 

side-effects remains to be seen.  Children under 3 years should not be treated because of concerns of 

potential neurotoxicity of interferon on the developing brain.  Furthermore, spontaneous viral clearance 

occurs with high frequency in this age group.   

There is insufficient information to make any specific recommendations about treating children with 

hepatitis C.   

Injection Drug Users 

The prevalence of HCV infections is highest in injection drug users (IDUs) across Canada (>50%)(1,83-

87).  With over 2/3 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.  

IDUs 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 co-morbidities 

and social issues (homeless, no supports), are highly mobile and fear prosecution.  Given the high 

prevalence of HCV infection among IDUs and the central role of this population in the HCV epidemic 

today, it is not justifiable to automatically exclude HCV infected IDUs from antiviral therapy.  Although the 

limited data available indicate that only about 10% of HCV infected IDUs who are potential candidates for 

HCV therapy actually get treated, (88-89), other data suggest that 70-80% express an interest in being 

treated.  (89).  The low rate of uptake of therapy was due to a multitude of medical co-morbidities and 

social problems, rather than a reluctance on the part of physicians to treat these patients.  Data on 

treatment outcome is largely lacking.  
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25. Recommendations:   An appropriately funded, multidisciplinary effort is required to 
improve care strategies for HCV infected IDUs.  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 treatment adherence with both pegylated 

interferon and ribavirin.  However, anemia due to ribavirin-induced hemolysis is often a limiting factor.  

Treatment associated anemia requiring a reduction in ribavirin dose occurs in 25% of patients, often in 

the first 1-2 months of therapy and negatively impacts SVR.  Ribavirin induced anemia is more frequent 

with the higher doses of ribavirin used to treat non genotype 2 and 3 infection.  The use of erythropoietin 

to stimulate red cell production has been investigated.  The data clearly shows that erythropoietin does 

stimulate a rise in hemoglobin, and allow a higher overall ribavirin doses to be given (92-94).  These 

studies have recently been extended and show that the use of erythropoietin allows higher ribavirin 

dosing, and thereby improves SVR compared to a group in which erythropoietin is not used (95).   

Treatment with erythropoietin can be considered if the hemoglobin falls more than 40 gm/l, or falls below 

110 g/l, or if patients become symptomatic from anemia (weakness, dyspnea, angina, etc.).  The initial 

dose should be between 20000-40000 IU SQ/weekly, increasing to a maximum dose of 60000 IU/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 baseline hemoglobin.  Ribavirin-induced anemia also results in an 

increased consumption of red cell production factors, so that supplementation with iron, folic acid and 

vitamin B12 can be considered.  Other causes of anemia need to be ruled out by laboratory testing (i.e. 

iron, folate, B12) before attributing the anemia to medication.   

Although erythropoietin can be useful there is insufficient data to recommend routine use in all patients.   

Between 30-50% of patients will experience a fall in neutrophil counts within the first 2 weeks of therapy 

(ref), and neutropenia is the most common cause of interferon dose reduction.  Although dose reductions 

or the addition of G-CSF is commonly recommended when the neutrophil count falls to <0.5 x109/L, this 

does not seem to be associated with an increased risk of infection (96).  Although the package inserts for 

both pegylated interferons suggest dose reductions if the neutrophil count falls below 0.7 x109/L and 

recommend discontinuation if the neutrophil count falls below 0.5 x109/L, experts suggest that dose 

reductions are not necessary until the neutrophil count falls below 0.5 x109/L, with discontinuation if the 

neutrophil count falls below 0.3 x109/mL.  Since less than optimal doses of interferon have a negative 

impact on SVR rates granulocyte colony stimulating factor (G-CSF) has been used to maintain interferon 

dose (97).  However, there is insufficient data to recommend the use of this agent as standard of care.   
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Although the package inserts for both pegylated interferons suggest dose reductions if the platelet count 

falls below 75 x109/L and recommend discontinuation if the platelet count falls below 50 x109/L experts 

suggest that dose reductions are not necessary until the platelet count falls below 30 x109/L, with 

discontinuation if the platelet count falls below 20 x109/mL.   

26. Recommendations:  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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Table 1.  Levels of evidence according to study design (98) 

 

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 
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Table 2.  Estimated HCV prevalence in Canada, July 1998 to December 2002 

 

HCV prevalence, July 1998 240,000 

Annual new infections 6,600 

HCV immigration 2,000 

Annual mortality 4,700 

HCV prevalence 250,500 
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Table 3.  HCV prevalence by exposure category, Canada, 2002 

 

 Population HCV prevalence 
rate 

HCV prevalence 
number Proportion 

IDU 91,000 55% 49,900 20% 

Ex-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% 1,200 0.5% 

Other 28,023,900 0.26% 73,800 30% 

Total 31,046,600 0.80% 247,200 100% 
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Table 4.  Contraindications for treatment with pegylated interferon and ribavirin 

 

Normal ALT 

Stable methadone maintenance 

Neutropenia, anemia or thrombocytopenia 

Controlled seizure disorder 

Age over 65 

Conditions that are no longer contraindications 

Alcohol use 

Major Depression 

Major psychosis 

Autoimmune disease 

Injection drug use 

Relative contraindications 

Renal failure (including dialysis) 

Alcohol abuse 

Hepatic decompensation 

Coronary artery disease 
Strong, but not absolute contraindications 

Solid organ transplantation (except liver) 

Absolute contraindications Pregnancy 
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Table 5.  Definition of Treatment Responses 

 

Rapid Virologic Response (RVR) HCV RNA negative (< 50 IU/mL) at week 4 

Early Virologic Response (EVR) ≥ 2 log decline in HCV RNA at week 12 (EVC plus 
PVR) or HCV RNA negative at 12 weeks 

Aviremic or Early Virologic Clearance (EVC) HCV RNA negative (<50 IU/mL) at week 12 

Viremic or Partial Virologic Response (PVR) ≥ 2 log decline in HCV RNA at week 12, but HCV 
RNA still positive 

Sustained Virologic Response (SVR) HCV RNA negative 24 weeks after end of treatment 
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Figure 1.  Modeled prevalence of HCV sequelae, Canada, 1962-2022 (after Remis R).   
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Figure 2.  Algorithm for the management of patients with hepatitis C genotype 1 infection on therapy with pegylated interferon and ribavirin.  The 

dotted arrows and shaded boxes represent new treatment algorithms based on viral kinetic.  The solid arrows and clear boxes represent the 

standard algorithms.   

 
*Advanced fibrosis, high viral load, high BMI, older age, African American race, HIV co-infection, immunosuppression 

Genotype 1 

RVR No RVR 

Predictors of poor response*

No Yes 

24 weeks therapy 

No EVR 

Stop therapy 

Viremic EVR 
(PVR) 

Aviremic EVR 
(EVC) 

24 week HCV RNA 

Positive Negative 

Stop therapy 

48-72 weeks therapy 

48 weeks therapy 

SVR No SVR 

48 weeks therapy 

EVR 
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Figure 3.  Algorithm for the management of patients with hepatitis C, genotype 2 or 3, on therapy with 

pegylated interferon and ribavirin.  The dotted arrows and shaded boxes represent new treatment 

algorithms based on viral kinetic.  The solid arrows and clear boxes represent the standard algorithms.   

 

Genotype 
2 or 3 

Week 4 
HCV RNA 

RVR No RVR 

Consider 12-16 
weeks of therapy 

(using weight-based 
ribavirin dosing) 

24 weeks of 
therapy 

SVR No SVR 

? 36-48 weeks 
of therapy 
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