
Hepatitis C virus (HCV), which was first character-
ized in the late 1980s, is an RNA flavivirus with 6
major genotypes and more than 50 subtypes.1

Genotype 1 is predominant in Canada, accounting for over
60% of cases, followed by type 2 (11%–16%), type 3 (6%–
14%), and the uncommon types 4, 5 and 6 (< 5%).2–4 It is es-
timated that 123–170 million people5,6 worldwide are living
with HCV infection, of whom 250 000 (0.8%) are in Cana-
da,7 and that about 5000 Canadians are newly infected each
year.7 There have been major antiviral treatment advances in
recent years. No vaccine is available, although vaccine re-
search is underway. The goal to reduce the number of peo-
ple living with hepatitis C and its complications cannot be
achieved without the contributions of public health, special-
ty care and primary care clinicians. The primary care ap-
proach to the prevention, screening, diagnosis and manage-
ment of HCV infection among adult patients is the focus of
this review.

Epidemiologic features

HCV is primarily transmitted parenterally. In Canada, recre-
ational injection drug use (IDU) has been and continues to be
the dominant mode of HCV acquisition. Data from the 8-
centre Laboratory Centre for Disease Control Sentinel Surveil-

lance from 1993 to 1995 were analyzed for a detailed risk fac-
tor profile of 585 HCV-infected patients.8 Of these patients,
67% had a history of IDU, 17% of both IDU and blood trans-
fusion and 6% of transfusion but no IDU. Therefore, 84% of
HCV-infected patients involved this study admitted to IDU. In
a sample of 698 patients in Vancouver between 1995 and
1996, 70% had a history of IDU and 16% had received a blood
transfusion. The proportion of people with both risk factors
was not reported.8 In the largest published Canadian series of
239 patients from a Calgary hepatology practice between 1995
and 1999, 74% had a history of IDU or cocaine inhalations.9

IDU was also the predominant risk factor in 2 smaller series,
from an Ottawa gastroenterology practice10 and the Prince
Edward Island Public Health Unit.11 It thus appears that IDU
is the route of transmission for about 70%–80% of the recent
HCV cases in Canada. Practitioners must ask about any his-
tory of IDU, even a single episode in the remote past, by pa-
tients confirmed or suspected to be infected with HCV. Many
patients are surprised to discover that they are chronically in-
fected with a virus that was transmitted several decades ear-
lier, during an experience that happened only once and that
seemed to be innocuous or trivial.

In the larger cities of Canada, the second largest risk factor
is travel or residence in a region in which HCV infection is en-
demic (Table 1). In many countries, especially in the past, par-
enteral injections were done with reusable glass syringes and
needles. Compelling epidemiologic data indicate that such
health care-related parenteral injections account for the high
HCV seroprevalence rates in areas such as Egypt, Pakistan,
Asia, and, in the past, southern Italy and Japan.8,12–32 Sadly,
such transmission continues today in many resource-poor
countries; the World Health Organization estimates that
globally 8–12 billion injections are given every year, with more
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Primary care physicians see many of the estimated 250 000
Canadians chronically infected with the hepatitis C virus
(HCV). Of this number, about one-third are unaware they are
infected, which constitutes a large hidden epidemic. They
continue to spread HCV unknowingly and cannot benefit
from advances in antiviral therapy that may clear them of the
virus. Many HCV-infected people remain asymptomatic,
which means it is important to assess for risk factors and test
patients accordingly. The third-generation enzyme im-
munoassay for HCV antibodies is a sensitive and specific
test, although the presence of the virus can be confirmed by
polymerase chain reaction testing for HCV RNA in some cir-
cumstances. Pegylated interferon-α and ribavirin combina-
tion therapy clears the virus in about 45%–80% of patients,
depending on viral genotype. Preventive strategies and
counselling recommendations are also reviewed.
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Table 1: Estimated prevalence of hepatitis C by region6

Region
Infected population,

million
Prevalence

rate, %

Europe   8.9 1.0

Americas 13.1 1.7

Southeast Asia 32.3 2.2

Western Pacific 62.2 3.9

Eastern Mediterranean 21.3 4.6

Africa 31.9 5.3

             



than half of these being unsafe in the developing world; 2–5
million HCV infections annually are attributable to unsafe
health care injections.18–20,28,33 Some countries have massive
HCV problems: about 10% of the Pakistani population is in-
fected, as is about 15%–20% of the population in Egypt.12,16

Most patients in Egypt became infected during attempts to
eradicate endemic bladder schistosomiasis by mass par-
enteral antischistosomal treatment programs.16,17

Transmission through blood products and organ trans-
plantation has been virtually eliminated in North America
since 1990, following the exclusion of high-risk donors, new
viral inactivation procedures, and the development of increas-
ingly more sensitive HCV screening tests.34–36 The current risk
of HCV infection from blood transfusion in Canada is esti-
mated to be less than 1 in 3 000 000 units transfused.37

Sexual and vertical transmission of HCV is uncommon
and much less efficient than with hepatitis B virus or
HIV.32,38,39 High HCV prevalence is found among sex workers,
but it is often linked to drug injection and to people who have
multiple partners.40–42 In Western countries, the prevalence
among long-term sexual partners with continuing sexual ex-
posure and no other risk factors is relatively low (< 5%).43–45

Recently, apparent sexual transmission of HCV has been in-
creasingly reported in Europe among gay men who are not in-
jection drug users; such men have a higher prevalence of fist-
ing and of lymphogranuloma venereum, HIV and other
sexually transmitted infections.46–49 The vertical HCV trans-
mission risk is estimated to be about 4%–7%, and it rises
with HIV coinfection and a high maternal HCV viral load.50–52

HCV is not transmitted by breastfeeding.52,53

Risk of HCV transmission through needlestick injury is in
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Box 1: Risk factors for hepatitis C virus (HCV)
infection36,63,64

High risk of HCV infection is associated with:

• Any history of injection drug use

• Contaminated blood or blood products or organ
transplantation before July 1990

• Incarceration

• Needlestick or sharp injuries

• Procedures (e.g., injection, vaccination, surgery,
transfusion, ceremonial rituals) involving reuse or sharing
of contaminated equipment in parts of the world with
high HCV prevalence (see Table 1)

• Nonsterile contaminated tattooing or body piercing
equipment

• Receiving hemodialysis

• Sharing personal items contaminated with blood with an
HCV-infected person (e.g., razors, nail clippers,
toothbrush)

• Sharing contaminated intranasal cocaine equipment

• Hepatitis B virus infection

• HIV infection

• Children born to mother with HCV infection*

• Undiagnosed liver disease

Moderate risk of HCV infection is associated with:

• A sexual partner with HCV

• Multiple sexual partners

• Sexually transmitted infection, including HIV and
lymphogranuloma venereum

• Traumatic sex that involves the potential for mucosal
tearing (sex toys, fisting)

• Vaginal sex during menstruation

Transmission of hepatitis C virus is NOT associated with:

• Coughing

• Food

• Water

• Sharing eating utensils

• Hugging or kissing

• Shaking hands

• Toilet seats

• Other casual contact

• Breastfeeding (unless nipples are cracked and bleeding)

• Oral sex (unless blood exposure is involved)

*Pregnancy is not contraindicated, but fetal scalp monitoring or prolonged
labour after rupture of membrane should be avoided. Interferon and
ribavirin are contraindicated during pregnancy. Whether C-sections
prevent vertical transmission remains unknown.

Cirrhosis develops in
2%–20% of patients

20–30 yr after infection

Death

Liver failure or
decompensation

(2%–5% of patients/yr)

Hepatocellular
carcinoma

(1%–4% of patients/yr)

Liver transplantation

Mean incubation period
6–8 wk

15%–50% of patients clear
the infection

HCV exposure

Acute infection*

Chronic infection
occurs in 50%–85% of

patients

Fig. 1: Natural history of hepatitis C virus (HCV) infection.68

*Note that 60%–75% of patients are asymptomatic at this stage.



the order of 1%–3%, compared with 30% for hepatitis B virus
and 0.3% for HIV.54–56 Transmission has also been associated
with organ transplantation, hemodialysis, tattooing, and
sharing contaminated equipment in parts of the world where
the HCV prevalence is high.12–31,57–60 Sharing contaminated
intranasal cocaine equipment (straw or rolled-up money) may
be associated with transmission.61–63 Coughing, hugging,
kissing, shaking hands, sharing eating utensils or casual con-
tact does not transmit HCV, nor is it transmitted through
food or water (Box 1). The mean incubation period is 6–8
weeks.65–67

Natural history and clinical manifestations 

The natural history of HCV infection is shown in Fig. 1. Most
infected people (60%–75%) do not experience symptoms
when acutely infected.69 For those with symptomatic acute in-
fections, the manifestations are similar to those of hepatitis A
or B virus infection: malaise, fatigue, lethargy, anorexia, ab-
dominal pain, jaundice, mild hepatosplenomegaly, maculo-
papular rash and arthralgia. These symptoms may last for
2–12 weeks. Patients with acute viral hepatitis often report a
transient distaste for cigarettes or alcohol or both. Fulminant
hepatitis is very rare in the acute infection stage.63,68,70 It must
be emphasized that physicians, unless they work at an inner-
city clinic with a high prevalence of active injection drug
users, are unlikely to come across patients with symptoms of
acute hepatitis. This is because the vast majority of acute HCV
cases are asymptomatic or have only mild flu-like symptoms
with little or no jaundice. 

The differential diagnosis of a symptomatic acute HCV in-
fection includes alcohol and other substance use, medication

or supplement use, hepatitis A, B, D or E, primary biliary cir-
rhosis, autoimmune hepatitis, fatty liver, hemochromatosis,
Wilson’s disease and α-1 antitrypsin deficiency.

A minority of newly infected patients (15%–50%) will clear
the infection, but in most (50%–85%) the infection will be-
come chronic. The risk of chronicity after acute infection is
less (50%–70%) with community-acquired infections and
higher (70%–85%) in post-transfusion cases. Some patients
with chronic infection experience malaise, nausea, abdomi-
nal pain and pruritis. Fluctuating alanine transaminase levels
are characteristic. The physical examination may reveal signs
of liver disease such as spider angiomata, palmar erythema
and telangiectasia. Much later in the course, if advanced cir-
rhosis develops, jaundice, splenomegaly, ascites, esophageal
varices and hepatic encephalopathy may be noted. Extrahep-
atic manifestations are uncommon and may include mixed
essential cryoglobulinemia, membranous or membranopro-
liferative glomerulonephritis, non-Hodgkin’s lymphoma,
Sjögren’s syndrome, lichen planus and porphyria cutanea
tarda.71–80

Chronic infection causes mild chronic inflammation of
the liver. Ongoing cycles of inflammation, necrosis and apop-
tosis eventually lead to scarring (fibrosis) and, ultimately, se-
vere bridging fibrosis with nodular regeneration. This, of
course, is cirrhosis. The rate at which fibrosis progresses to
cirrhosis in chronic HCV infection is relatively slow compared
with that of many other liver diseases. Factors that increase
the progression rate include sex (men > women), older age at
infection acquisition, longer duration of infection, immune
suppression (e.g., HIV–HCV coinfection), chronic hepatitis B
coinfection, moderate or heavy alcohol use, and obesity.68,81–86

Over 20–30 years of infection, the risk of cirrhosis is 2%–
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Moderate
or noneHigh

Yes

No (possible false-
negative result)

−−−−++++

Anti-HCV EIA*

Evaluate HCV risk
factors (see Box 1)

Immunocompetent
patient?

High-risk acute
exposure within
previous 8 wk?

Repeat anti-HCV
EIA at 3 and 6 mo

post-exposure

Increased

++++ −−−−

Normal
Test ALT levels

HCV infection

Qualitative HCV RNA
PCR assay†

Infection cleared No infection

Yes

No

Fig. 2: Algorithm for testing for hepatitis C infection.63,93,98 *If the result of the anti-HCV EIA is indeterminate, a qualitative HCV RNA
PCR is required. †The threshold for a positive HCV RNA assay result is > 50 IU/mL. HCV = hepatitis C virus, anti-HCV = HCV antibodies,
EIA = enzyme immunoassay, ALT = alanine transferase, PCR = polymerase chain reaction. 



20%; after cirrhosis has developed, the risk of hepatocellular
carcinoma is 1%–4% each year.68,87 Hepatitis C infection is
currently the leading indication for liver transplantation in
North America,63,88,89 not because of rapid progression to cir-
rhosis and end-stage liver failure but mostly because of the
large number of people with chronic infection (3 million in
North America), many of whom have been infected for 3 or 4
decades.

Serologic testing

Although there are no data evaluating the efficacy of screen-
ing and treatment on the basis of long-term outcomes (e.g.,
liver transplant demand, survival),90,91 the Canadian Consen-
sus Conference on Viral Hepatitis Management and the US
Centers for Disease Control and Prevention and National In-
stitutes of Health recommend the serologic testing of people
at increased risk of hepatitis C infection (Box 1).63,70,92,93 This
recommendation is based on newer antiviral combination
treatment being able to clear the virus in 45%–80% of cases,
often with histologic improvement,94 and on counselling and
other interventions (e.g., restriction of alcohol use and other
risky practices, hepatitis A and B immunization, treatment of
coinfections) reducing disease progression and secondary
transmission.63,70,92,93,95–97

It is estimated that about one-third of Canadians with
chronic HCV infection, or about 90 000 Canadians, remain

unaware of their infection.7 For some, HCV infection is diag-
nosed as a result of a work-up for clinical manifestations or
abnormal liver enzyme levels. However, most people are
asymptomatic and can be identified only by screening for risk
factors (Box 1).

The initial laboratory test is usually an enzyme immunoas-
say (EIA) for HCV antibodies (anti-HCV) (Fig. 2). The first
anti-HCV EIA became available in 1990, but it had relatively
poor sensitivity and specificity. In 1992, a second-generation
EIA dramatically improved both sensitivity and specificity.
The third-generation anti-HCV EIA, in use since the mid-
1990s, has a sensitivity of 95%–99% and can detect HCV anti-
bodies 6–8 weeks after exposure.63,98,99 Polymerase chain re-
action (PCR) methods detect the presence of HCV RNA much
earlier, at 1–3 weeks after exposure.63

If the EIA anti-HCV test result is positive, infection can be
confirmed with a highly sensitive PCR-based qualitative HCV
RNA assay. However, such confirmatory testing is expensive
and unnecessary in routine primary care practice. For exam-
ple, virtually all patients who have a positive anti-HCV test
result, a history of risk and abnormal serum alanine trans-
ferase values will be viremic (i.e., they will have a positive
HCV RNA test result). There is therefore no point in con-
firming viremia with a HCV RNA test until or unless such a
patient is about to start antiviral therapy. Patients who
should be tested for HCV RNA include those whose anti-
HCV EIA result was inconclusive; immunocompromised pa-
tients (e.g., those with HIV or who are undergoing he-
modialysis) who may not generate antibodies to infection;
patients who are thought to be in a period of acute infection,
when the PCR test result will be positive but antibodies have
not yet developed; and patients with a positive anti-HCV test
result but persistently normal alanine transferase levels. A
significant minority of patients who have HCV antibodies
and persistently normal liver chemistry test results (espe-
cially if alanine transferase values are in the lower half of the
normal range) have spontaneously cleared their acute HCV
infection but will continue to have detectable HCV antibod-
ies for an indefinite period.63,93,98

Management

If a patient has hepatitis C, look specifically for contraindica-
tions to antiviral therapy (Box 2) in the clinical evaluation and
for signs of liver disease such as spider nevi and palmar ery-
thema. Jaundice, hepatosplenomegaly, ascites, encephalopa-
thy and gastroesophageal varices are signs of more advanced
disease. Baseline laboratory test results should be obtained
(Table 2).

The patient can then be referred to a specialist to assess
management options. The complex decision whether to initi-
ate antiviral therapy needs to be based on factors such as the
patient’s interest, barriers to adherence, clinical and labora-
tory findings, probability of disease progression without ther-
apy, odds of treatment success, likelihood of adverse effects
and absolute and relative contraindications to therapy (Box
2). Genotyping will be performed if the patient is a candidate
for antiviral treatment. For patients with genotype 1 HCV, a
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Box 2: Contraindications for hepatitis C therapy with
interferon and ribavirin93,100

Absolute contraindications

• Age < 3 yr

• Poor compliance

• Decompensated liver disease*

• Ongoing and untreated substance abuse

• Pregnancy or nonadherence to contraceptive use during
treatment and for 6 mo afterward

• Coexisting medical conditions:

– uncontrolled seizure disorder

– uncontrolled severe psychiatric disorder

– certain autoimmune diseases, including autoimmune
hepatitis and systemic lupus erythematosus

Relative contraindications

• Solid organ transplantation (except liver)

• Coexisting medical conditions:

– severe anemia (hemoglobin level < 100 g/L)

– neutropenia (neutrophil count < 0.75 × 109/L)

– thrombocytopenia (platelet count < 40 × 109/L)

– hemoglobinopathy

– uncontrolled heart disease (e.g., angina, congestive
heart failure, significant arrhythmias)

– cerebrovascular disease

– advanced renal failure (creatinine clearance < 50 ml/min)

*Includes esophageal varices, ascites, encephalopathy.



liver biopsy will usually be arranged if no contraindications
exist, and the “viral load” will be measured. Patients with
genotype 2 or 3 are expected to have a high likelihood of
treatment success (75%–85%) and therefore may not require
a liver biopsy and do not require a baseline viral load meas-
urement.63,98 Data are limited for other genotypes because
these genotypes are uncommon and because the breakdown
of genotypes is not available in the randomized trials con-
ducted in Western countries. Two trials involving patients
with genotype 4 in Egypt, where the genotype constitutes up
to 90% of HCV infections, have just been published.102,103

This genotype is dominant in the Middle East, and treatment
recommendations have recently been published.104 HCV
genotype 4 generally responds to treatment as genotype 1
does, and the current recommendation is to treat it in the
same manner (48 weeks of therapy).104

Genotype 5 HCV is common in southern Africa and dis-
tinctly rare elsewhere. Genotype 6 is generally limited to
Southeast Asia. In the absence of clinical trials or even anec-
dotal series with significant numbers of these genotypes, we
recommend treating these genotypes in the same way as
genotype 1.

Antiviral treatment

Fig. 3 shows the algorithm for antiviral therapy. In 2004 the
Canadian Consensus Conference on the management of viral
hepatitis recommended that all patients with hepatitis C be
assessed for antiviral therapy.93 This includes patients with
sporadically or persistently normal alanine transferase levels.
In the past, patients with normal levels had generally not re-
ceived therapy or even been referred to specialists. However,

we now recognize that such patients can have serious under-
lying liver fibrosis and a treatment response similar to pa-
tients with elevated levels. Successful antiviral treatment has
been shown to achieve biochemical, viral and histologic re-
sponses and to decrease the risk of hepatocellular carcin-
oma.63,92,95,96,107–112 However, as mentioned earlier, there are
no prospective data on outcomes following long-term ther-
apy. Sustained virologic response is the primary marker of
therapeutic outcome, and it is achieved if serum HCV RNA
levels are below the level of detection (≤ 50 IU/mL) 6 months
after therapy is completed. As a marker, sustained virologic
response strongly predicts viral clearance from the liver,
marked histologic improvement and the absence of relapse in
the ensuing years.107 In other words, many patients who
achieve sustained virologic response appear to be virologi-
cally cured.

Treatment success rates with antiviral therapy have im-
proved significantly over the past decade. Pegylation of inter-
feron (the addition of inert polyethylene glycol to standard in-
terferon-α) reduces drug clearance rates, which allows
dosing to be reduced to one time per week, compared with 3
times per week for standard interferon. Standard interferon-α
has a circulating half-life of about 4 hours, and this is dramat-
ically increased to about 80 hours with peginterferon α-2a
and about 36 hours with peginterferon α-2b.

Combining weekly subcutaneous peginterferon-α therapy
with daily oral ribavirin therapy is more effective than mono-
therapy with peginterferon or combination therapy with stan-
dard interferon and ribavirin. A summary of the results of
randomized controlled trials of HCV therapies is presented in
Table 3.

Patients must be monitored closely for a variety of adverse

CMAJ • February 28, 2006 • 174(5)     |      653

Review

Table 2: Baseline investigations associated with hepatitis C antiviral therapy*93,101

Test Comments

Complete blood count including platelet count Baseline evaluation is needed because interferon is associated with bone
marrow suppression and ribavirin is associated with hemolytic anemia

Prothrombin time, international normalized
ratio; albumin; alanine aminotransferase;
bilirubin; alkaline phosphatase

Assesses baseline hepatic function and inflammation

Glucose Interferon therapy may cause hyperglycemia

Creatinine and urinalysis Identifies renal disease, which is rarely associated with HCV infection

Thyroid-stimulating hormone and antinuclear
antibodies

Identifies autoimmune diseases that can be exacerbated by interferon

Serum β-human chorionic gonadotropin (in
women of childbearing potential)

To rule out pregnancy, an absolute contraindication to treatment

HIV Detects coinfection

Hepatitis B surface antigen, antibody to
hepatitis B surface antigen

Detects coinfection and immunity status

Chlamydia, gonorrhea, syphilis Perform in patients at increased risk of sexually transmitted infection

Abdominal ultrasound Assesses for evidence of portal hypertension, cirrhosis and malignant disease

Electrocardiogram if history of cardiac disease
or age > 50 yr

Arrhythmias may occur with interferon. Ribavirin has no direct cardiovascular
effects, but anemia may exacerbate pre-existing coronary artery disease.

Note: HCV = hepatitis C virus.
*Recommendations for investigations during antiviral therapy are included in Appendix 1, available at www.cmaj.ca/cgi/content/full/cmaj.1030034/DC1.
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−−−−++++−−−−++++

−−−−++++

Liver biopsy may not be
required, and viral load
measurement generally
not needed

Candidate for HCV
therapy with no

contraindications

HCV genotyping

Genotype 1, 4, 5 or 6 Genotype 2 or 3

PEG-IFN + ribavirin

Week 24: stop therapy
and perform qualitative

HCV RNA PCR assay

−−−−++++

−−−−++++

Therapy
failure

End-of-treatment
response; stop therapy

Week 48: qualitative
HCV RNA PCR assay

Sustained virologic
response

Relapse

Liver biopsy and
virual load

measurement to
determine benefit of

therapy

PEG-IFN + ribavirin

Week 12: measure
HCV viral load

< 2-log drop ≥ 2-log drop but still
detectable by qualitative

HCV RNA PCR assay

≥ 2-log drop and
undetectable

Nonresponse;
stop therapy*

Continue
therapy

Continue
therapy

Week 24: qualitative
HCV RNA PCR assay

Nonresponse;
stop therapy†

Week 48: qualitative
HCV RNA PCR assay

Continue
therapy

Nonresponse or
relapse; stop therapy

End-of-treatment
response; stop therapy

Week 72: qualitative
HCV RNA PCR assay

Sustained virologic
response

Relapse

Fig. 3: Algorithm for hepatitis C antiviral therapy. *If the viral load drops by less than 2 logs compared with that at baseline, therapy can
be stopped because the likelihood of achieving a sustained virologic response is less than 3%.63,93,96,105,106 †Therapy should be stopped if the
virus is not cleared at 24 weeks, since sustained virologic response is very unlikely.93,107 HCV = hepatitis C virus, PEG-IFN = pegylated inter-
feron, PCR = polymerase chain reaction.



effects arising from antiviral therapy (see Box 3). Online Ap-
pendix 1, available at www.cmaj.ca/cgi/content/full/cmaj
.1030034/DC1, shows the appropriate laboratory investiga-
tions during antiviral therapy. Adverse events are more likely
with higher medication doses, longer treatment duration and
HIV–HCV coinfection. Adverse effects can be sufficiently se-
vere to necessitate discontinuing therapy in up to 17% of pa-
tients taking combination peginterferon–ribavirin therapy.63

In particular, ribavirin-induced hemolysis and interferon-
induced neutropenia may require dosage adjustments, and
hematopoietic growth factors may be used by some experts to
treat cytopenias. However, it is unknown whether such
growth factors affect treatment outcomes; studies are needed.
Patients with depression may benefit from antidepressant
and nonpharmacologic therapy. In light of the potential ter-
atogenicity of ribavirin, it is critical that both men and women
adhere to strict contraception practices during ribavirin ther-
apy and for 6 months afterward.

Alcohol consumption accelerates the progression of hepa-
titis C. Avoiding alcohol during therapy is essential because
alcohol affects treatment response.63,81,122–126 Strict birth con-
trol must be followed by both men and women. Interferon
has abortifacient effects in animal studies and should not be
used during pregnancy. Ribavirin is embryotoxic and terato-
genic. It is not known whether interferon or ribavirin is ex-
creted in human milk. Lactating women should not take in-
terferon–ribavirin combination therapy.

HIV–HCV coinfected patients

HCV and HIV share the same parenteral transmission route.
As such, coinfection with both viruses is common.86,127 HCV
screening is recommended for all HIV-infected patients. If
the patient has a negative anti-HCV test result in the presence

of abnormal liver enzyme levels and high hepatitis C risk fac-
tors, qualitative HCV RNA PCR testing should be done. Since
the introduction of highly active antiretroviral therapy
(HAART), HIV-associated morbidity and mortality have
dropped drastically, and HCV-associated liver failure and
death have become more prominent in coinfected patients.128

HIV accelerates the progression of hepatitis C, especially
when the CD4 count is below 200 cells/mL.86,129–131 In the
presence of HIV, the response to HCV antiviral therapy is not
as favourable (sustained virologic response of 14%–38% for
genotype 1 and 43%–73% for genotype 2 or 3) and adverse
events are more common (Table 3).118–121 HAART has a fa-
vourable effect on the course of hepatitis C, but hepatotoxicity
from HAART is a challenge.132,133 In HIV-infected people,
HCV seropositivity is an independent predictor of HIV pro-
gression and mortality.134–138 Coinfection increases the rates
of perinatal transmission of both viruses.50,129

Discussion of the management of HCV infections or
HCV–HIV coinfections is complex and beyond the scope of
this paper. Consultation with an experienced specialist is rec-
ommended, since antiviral therapy is a rapidly changing area.
Addiction and mental health comorbidities are important
barriers to adherence to treatment and care for some patients.
In such circumstances, it is important for primary care
providers to enlist the help of colleagues in the fields of social
work, addiction or mental health.

Other management issues

Patients with hepatitis C should be warned about the in-
creased risk of disease progression associated with obesity
and moderate or heavy alcohol consumption. NSAIDs should
be avoided if possible by patients with liver disease, especially
those with cirrhosis, because of the risk of acute renal dys-
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Table 3: Summary of results of randomized controlled trials for hepatitis C therapy10,63,95,96,102,108–121

Therapy; % of patients

Patient population
Pegylated interferon

+ ribavirin
Standard interferon

 + ribavirin
Pegylated interferon

monotherapy
Standard interferon

monotherapy

No HIV coinfection

Sustained virologic response

Genotype 1 42–52 28–36 12–31 2–6

Genotype 2 or 3 76–88 61–79 49 28

Genotype 4, 5 or 6 33–77 26–44 60 0

Histologic response 68–72 69 48–63 31–57

Therapy discontinued
because of adverse event 3–16 11–13 7–22 6–10

HIV coinfection

Sustained HCV virologic response

Genotype 1 14–38 6–7 14 —

Genotype 2 or 3 43–73 20–47 36 —

Histologic response 22 15 — —

Therapy discontinued
because of adverse event 12–17 12–16 16 —



function. For analgesia, small doses of ASA (< 2 g/d) are
vastly preferable to NSAIDs in patients with liver disease. Im-
munization against hepatitis A and B virus infection if there is
no evidence of past infection or immunity93,139–142 can prevent
future assaults on the liver from these infections.

It is unnecessary to screen for HCV-associated hepatocel-
lular carcinoma in the absence of cirrhosis because it is rare
that they do not occur together. There have been no random-
ized controlled trials assessing the value of screening HCV-
infected patients for hepatocellular carcinoma. Screening
with alpha fetoprotein levels has been shown to range from
insensitive (< 20%) to moderately sensitive (> 80%) as the
cut-off point decreases from 400 µg/L to 10 µg/L, at the cost
of dramatically decreasing specificity.143–150 Screening with ul-
trasound has varying sensitivities but generally high speci-
ficity (> 90%).146,147,151,152 Combining ultrasound with tests for
alpha fetoprotein levels may have better sensitivity than either
modality alone.147 Results from a cohort study suggest that
such combination screening may detect hepatocellular carci-

noma at an earlier, resectable stage.153 However, some ex-
perts suggest screening only with periodic ultrasounds, since
adding a test for alpha fetoprotein levels only marginally im-
proves sensitivity and adds many false-positive test results
that need to be intensively investigated.150 Screening for hepa-
tocellular carcinoma after cirrhosis develops may result in
earlier detection,58,63,66,154 but whether such screening im-
proves mortality outcomes awaits further prospective ran-
domized controlled trials.

Prevention and counselling

Prevention is an important component of care and should tar-
get both HCV-infected people and those at risk but not yet in-
fected. Uninfected people can be counselled to prevent ac-
quiring the virus (see Box 1). Those who are infected can
avoid risky practices associated with transmission.

Counselling recommendations include:
• Report newly diagnosed cases of HCV infection to the lo-

cal public health department in accordance with provincial
and territorial requirements.

• Infected patients should not donate blood, organs, tissues
or semen, and they should not share sharp items poten-
tially contaminated with blood (e.g., razors, nail clippers,
scissors, toothbrushes).

• Infected patients should inform their sexual partners and
practise safer sex if they are not in a monogamous, long-
term relationship. Those in a monogamous, long-term re-
lationship do not need to change their sexual practices,
but they should be informed of the very low risk of sexual
transmission except with the moderate-risk sexual activi-
ties listed in Box 1. Consider testing the patient’s partner
for HCV infection.

• Counsel and test HCV-infected patients for HIV and hepa-
titis B infection.

• Patients should limit their alcohol intake to fewer than 4
drinks per week. The threshold amount of alcohol in HCV-
infected patients that increases the fibrosis progression
rate remains unclear, but it is almost certainly greater than
one daily drink. Therefore, it seems reasonable to set a
limit to about half that amount.

• Do not track alanine transferase values. HCV infection
causes fluctuations, sometimes marked, in serum levels.
They do not have any prognostic significance, and some
patients tend to worry unduly about values that are higher
than previous ones. We recommend that patients not track
these levels.

• Patients should avoid other hepatotoxins, including many
herbal products such as kava (a comprehensive list of he-
patotoxins is available online as Appendix 2 at www.cmaj.
ca/cgi/content/full/cmaj.1030034/DC1).

• No alternative or complementary remedy has been shown
to affect HCV liver disease or HCV itself. This includes the
“liver herb” silymarin (milk thistle). Therefore, patients
should avoid these.

• Hepatitis C can now be treated in many patients. Even
without treatment, most patients with chronic infection do
not die of liver disease, and most live a normal lifespan.
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Box 3:  Adverse effects of hepatitis C therapies

Interferon

Common (≥ 10%)

• Mild bone marrow suppression (anemia, leukopenia,
thrombocytopenia)

• Depression

• Insomnia

• Fatigue and irritability

• Weight loss, anorexia

• Fever, myalgia, headaches and flu-like symptoms

• Alopecia

• Skin irritation at injection site

• Nausea, vomiting and diarrhea

Occasional (2%–9%)

• Retinopathy (usually not clinically significant)

• Exacerbation of autoimmune condition (e.g., autoimmune
hepatitis, autoimmune thyroiditis, rheumatoid arthritis,
psoriasis)

• Congestive heart failure and arrhythmias

Rare (≤ 1%)

• Severe bone marrow suppression

• Seizures

• Tinnitus and hearing loss

• Hyperglycemia

• Renal failure

• Pneumonitis

Ribavirin

Common (≥ 10%)

• Hemolytic anemia (dose dependent)

• Fatigue

• Rash and pruritis

• Nasal stuffiness

• Cough



Conclusions

Although many patients are unaware of their HCV infection
status, primary care physicians are in a unique position to
help identify, counsel, refer and monitor patients at risk of
HCV infection and its associated infections and complica-
tions. Ongoing awareness by patients and primary care physi-
cians of factors that promote HCV transmission and disease
progression may reduce the burden of disease and identify
more patients who would benefit from effective therapy. 
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