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What’s 
New: 
The World Of Hepatitis C
It is anticipated the next decade will bring further advances and 
improvements in the management of people chronically infected with 
hepatitis C. Meanwhile, primary prevention of infection and slowing the rate
of progression of fibrosis in those already infected remain important goals.
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Hepatitis C remains a major public health
problem. It is estimated that 3% of the

world population has been infected with hepati-
tis C virus (HCV), meaning there are more than
170 million people chronically infected.1 In
Canada, it has been estimated the prevalence of
HCV antibody (anti-HCV) positivity is approxi-
mately 0.8%, reflecting between 210,000 and
275,000 people.2 Between 1992 and 1998, there
were almost 80,000 new cases reported in
Canada.3

Hepatitis C infection is a leading cause of
liver disease requiring transplantation and has
risen significantly as an indication for transplant
over the past several years.4 Modeling used to
estimate the increased burden of sequelae relat-
ed to HCV in Canada between 1998 and 2008

shows the number of prevalent cirrhosis cases
will almost double, cases of liver failure will
increase by 126% and hepatocellular carcinoma
cases by 102%. It is estimated the number of
liver deaths will increase by 126% over the same
period.5

What Is HCV?
HCV is a spheric, enveloped, positive strand
ribonucleic acid (RNA) virus and is a member of
the flaviviridae family. The single-stranded RNA
genome is approximately 9.5 kb in length, with a
single, large open reading frame of approximate-
ly 3,000 amino acids.6 There is marked hetero-
geneity of HCV sequences and phylogenetic
evaluation of isotes from multiple geographic
regions, suggesting there are at least six major

Hepatitis C

154 The Canadian Journal of CME / February 2002

Summary

What’s New: The World Of Hepatitis C

• In Canada, it has been estimated the prevalence of hepatitis C virus (HCV) antibody (anti-HCV)
positivity is approximately 0.8%, reflecting between 210,000 and 275,000 people.

• HCV is a spheric, enveloped, positive strand ribonucleic acid (RNA) virus and is a member of the
flaviviridae family.

• Following acute HCV infection, the virus will spontaneously clear in between 15% and 30% of people.
The majority, however, will become chronically infected with hepatitis C.

• The most common symptom in patients with hepatitis C infection is the nonspecific complaint of
fatigue.

• In Canada, the most important risk factor for acquisition of HCV is injection drug use (IDU).

• Initial screening for hepatitis C infection should be performed by obtaining anti-HCV status, in addition
to baseline liver enzymes.

• The primary indication for therapy is having a positive HCV-RNA in addition to a serum alanine
aminotransferase (ALT) greater than 1.5 times the upper limit of normal over at least six months.

• Recently, randomized controlled trials have demonstrated the efficacy of pegylated interferons in the
treatment of chronic hepatitis C infection.

• Currently, there is no vaccine available for the primary prevention of hepatitis C infection. Those with
chronic hepatitis C infection, however, should be vaccinated against hepatitis B virus (HBV) if they are
at increased risk (i.e., IDU) or if they are serologically negative.



genotypes and several subtypes within these
regions.7

In Canada, genotypes 1, 2 and 3 are common-
ly found, although genotype 1 predominates.8 In
addition to this genetic diversity, due to the rapid
level of virion turnover and the absence of proof
reading by the RNA polymerase, there is a rapid
accumulation of mutations within the viral

genome. This results in sequence variability,
known as quasispecies, within an individually
infected host.9

Spectrum Of Disease
The natural history of HCV infection is outlined
in Figure 1. Following acute HCV infection, the
virus will spontaneously clear in between 15%
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and 30% of people. The majority, however, will
become chronically infected with hepatitis C. Of
those chronically infected, 70% to 85% will
have mild-to-moderate disease, but no apparent
long-term sequelae. The other 15% to 30% of
people will go on to develop moderate-to-severe
disease, resulting in cirrhosis.10 In those who
develop cirrhosis, there is a risk of decompensa-
tion with jaundice, ascites, variceal hemorrhage
or hepatic encephalopathy. In addition, there is a
risk of 1% to 4% per year for the development of
hepatocellular carcinoma.11,12 Once cirrhosis
has developed, the 10-year survival rate is 80%.

The rate of development of decompensation over
that same time period, however, is about 40%.
Furthermore, once decompensation occurs, sur-
vival decreases to 50% at five years.11

In an individual patient, it is very difficult to
clinically determine who will go on to develop
cirrhosis. Several factors have been strongly
associated with fibrosis progression, including
age at infection of more than 40 years, daily
alcohol consumption of 50 g or more and male
sex.13
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Table 1

Risk Factors

• Injection drug use (IDU)

• Recipient of blood, blood components or
solid organs before 1992

• Needle stick injury

• Hemodialysis

• High-risk sexual activity
- IDU in sexual partner
- Multiple sexual partners
- Anal intercourse
- Partner with sexually transmitted 

disease

• Unlicensed tattoos or body piercing

• Prisoner in correctional institution

• Snorting cocaine with/without shared
equipment

• Childhood vaccinations in endemic areas

• Mother with hepatitis C virus (HCV) (rare)

• Sharing personal hygiene items with an 
HCV-infected person (i.e., razor, scissors, nail
clippers, toothbrush)

Table 2

Symptoms and Signs

Symptoms 

• Fatigue

• Nausea

• Weight loss

• Anorexia

• Weakness

• Abdominal discomfort

• Arthralgias 

Signs

• Hepatomegaly

• Splenomegaly

• Ascites/edema

• Palmar erythema

• Spider angiomata

• Muscle wasting

• Jaundice/scleral icterus

• Gynecomastia

• Asterixis
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Table 3

Investigations and Interpretation Of Results

Screening

• Anti-hepatitis C virus (HCV)

• Alanine aminotransferase (ALT), apartate aminotransferase (AST), alkaline phosphatase (ALP),
gamma-glutamate transferase (GGT)

• HCV-RNA (if anti-HCV positive or immunocompromised)

Results Interpretation

Negative Anti-HCV

• HCV-RNA positive - HCV infection or false-positive

• HCV-RNA negative - No HCV infection

Positive Anti-HCV 

• HCV-RNA positive with normal ALT - HCV infection, no biochemically detectable liver disease

• HCV-RNA positive with elevated ALT          - HCV infection with active liver disease

• HCV-RNA negative with normal ALT - False-positive anti-HCV
- Spontaneous viral clearance
- False-negative HCV-RNA
- Low level viremia with no or minimal liver disease

• HCV RNA negative with elevated ALT - False-positive anti-HCV
- Spontaneous viral clearance
- False-negative HCV-RNA 
- Low level viremia, but alternate cause of liver disease 

Investigations to rule out other causes of elevated aminotransferases

• Drugs (careful history)

• Alcohol (AST/ALT > 1; history)

• Hepatitis B (HBsAg)

• Fatty liver (abdominal ultrasound)

If clinically indicated

• Autoimmune hepatitis (antinuclear antibody)

• Hemochromatosis (iron, total iron binding capacity, ferritin)

• Wilson’s disease (ceruloplasmin) 



Risk Factors: 
Who Should Be Tested?
Any person with risk factors for hepatitis C
infection, as outlined in Table 1, in addition to
anyone with signs or symptoms of liver disease,
as outlined in Table 2, should undergo screening.
Keep in mind the most common symptom in
patients with hepatitis C infection is the nonspe-
cific complaint of fatigue.12 Any person with
unexplained elevation in their liver enzymes —
in particular the alanine aminotransferase (ALT)
or aspartate aminotransferase (AST) — also
should be tested. 

In Canada, the most important risk factor for
acquisition of HCV is injection drug use (IDU).
It currently accounts for at least 60% of all HCV
transmissions.14 The risk associated with blood
or blood product transfusion is very low (less
than 1/100,000). It must be noted, however, that
having had a blood transfusion prior to 1990
(when the Canadian Red Cross instituted specif-
ic screening of blood products for HCV) is the
second most important factor for acquisition.
Other associated risks include tattoos, body
piercing and intranasal cocaine use. There is cir-
cumstantial evidence that sexual transmission
occurs, however, this has not been proven. 

Follow-up of HCV-infected hemophilic
patients has not demonstrated an increased risk
in their seronegative sexual partners.15 Maternal-
to-infant transmission also appears to be uncom-
mon, with an average of 5% of infants born to
anti-HCV-positive mothers becoming persistent-
ly anti-HCV positive.16 Although HCV-RNA is
present in breast milk, there has been no docu-
mented increased risk of transmission in breast
fed, as compared to bottle fed, babies of HCV-
positive mothers.17
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Table 4

Indications and Contraindications
To Therapy For Hepatitis C

Indications

• HCV-RNA positive

• ALT > 1.5 x ULN for > six months

(Liver histology showing ≥ Grade 2
inflammation/Stage 2 fibrosis)

Contraindications

Interferon

• Neutrophils < 1.0 x 109/L

• Platelets < 80 x 109/L

• Decompensated liver disease (i.e., jaundice,
ascites, variceal hemorrhage, encephalopathy)

• Active drug abuse

• Active autoimmune disease

• Major psychiatric disorder

• Non-hepatic solid organ transplant

• Significant cardiac disease

• Unstable diabetes mellitus 

• Hyperthyroidism

• Uncontrolled seizure disorder

Ribavirin

• Anemia (< 120 g/L in women; < 130 g/L in
men)

• History of ischemic heart disease or any other
serious disorder not likely to tolerate rapid
decline in hemoglobin

• Renal failure

• Pregnancy

• Active alcohol abuse

• Inadequate birth control in women and men

HCV-RNA = hepatitis C virus ribonucleic acid; 
ALT = alanine aminotransferase; ULN = upper limit of normal



What Tests 
Should Be Ordered?
Initial screening for hepatitis C infection should
be performed by obtaining anti-HCV status, in
addition to baseline liver enzymes (i.e., ALT,
AST, alkaline phosphatase [ALP], gamma-gluta-
mate transferase [GGT]). Table 3 outlines how to
interpret the anti-HCV results and confirm active
hepatitis C infection. If the anti-HCV is negative
and suspicion remains high, this may be a false-
negative (i.e., an immunocompromised host with
abnormal aminotransferases), then a HCV-RNA
should be obtained. This will help determine
whether or not there is evidence of viral replica-
tion. 

All patients with a positive anti-HCV should
have HCV-RNA testing performed to assess
whether or not there is evidence of active infec-
tion. If the HCV-RNA is positive, the patient
should be referred to a specialist with experience
in the management of HCV infection. In addi-
tion, other causes of liver disease, such as drugs,
alcohol, hepatitis B infection and fatty liver,
should be ruled out. If clinically indicated,
screening for autoimmune hepatitis, Wilson’s
disease and hemochromatosis also should be
performed. 

If the HCV-RNA is negative, this most likely
represents clearance of the virus, particularly if
the liver enzymes are normal. It can occasional-
ly represent a decline in the level of the virus to
below limits of detection of the assay. The HCV-
RNA, therefore, should be repeated. If it remains
negative on two occasions at least six months
apart, no further follow-up is required unless
there are ongoing risk factors or persistently
unexplained abnormal liver enzymes. 

Patients should be referred to a specialist with
expertise in the management of hepatitis C
infection if they are:
• HCV-RNA positive with abnormal liver

enzymes; 
• HCV-RNA positive with normal liver

enzymes; 
• HCV-RNA negative, but anti-HCV positive

with unexplained abnormal liver enzymes; 
• Co-infected with hepatitis B virus (HBV) or

human immunodeficiency virus (HIV); or 
• Suspected of having acute HCV infection. 

Liver biopsy is generally recommended for
grading and staging of the liver disease, howev-
er, is not considered mandatory.18

Who Should 
Be Treated And How?
When making decisions about therapy for HCV
infection, it should be kept in mind the majority
of patients have an excellent prognosis, the cur-
rent standard therapy is only moderately effec-
tive and the therapy is both expensive and asso-
ciated with numerous side effects. The indica-
tions and contraindications to therapy are out-
lined in Table 4. 

The primary indication for therapy is having a
positive HCV-RNA in addition to a serum ALT
greater than 1.5 times the upper limit of normal
over a period of at least six months. Those with
ALT below 1.5 times the upper limit of normal
usually have mild disease and an excellent prog-
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nosis. Treatment, therefore, may not be
required.18 Many specialists also would add a
third criteria of having evidence of active histol-
ogy (greater than or equal to grade 2 inflamma-
tion, stage 2 fibrosis). 

The current standard of therapy for chronic
hepatitis C is a combination of interferon alfa-2b
and ribavirin. Interferon is given at a dose of
three million units three times a week, while rib-
avirin is given at 1,000 mg for patients weighing
less than 75 kg and 1,200 mg daily for patients

weighing more than 75 kg. In randomized con-
trolled trials, this has been demonstrated to
result in a 40% sustained response rate. This rep-
resents a significant improvement of the previ-
ous standard therapy of interferon alone, which
resulted in cure rates of 5% to 15%.19,20

Absolute and relative contraindications for
the use of interferon include the following: a
neutrophil count less than 1.0 x 109/L; platelet
count less than 80 x 109/L; a history of decom-
pensated liver disease (i.e., jaundice, ascites,
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Table 5

Pegylated Interferons Compared 
To Standard Interferon For Treatment Of Chronic HCV

Sustained Virologic Response  

Pegylated Standard

Peginterferon alpha-2A 180 µg Q week 36% 5% 

versus

Interferon 3 mIU TIW x 48 wk†

Peginterferon alpha-2A µg Q week 39% 19% 

versus

Interferon 6 mIU TIW x 12 wk then

Interferon 3 mIU TIW x 36 wk††

Peginterferon alpha-2B 1.0 µg/kg Q week 25% 12%

versus

Interferon 3 mIU TIW x 48 wk†††

†Adapted from: Shiffman M, Pockros P, Reddy R, et al: A controlled, randomized multicenter, descending dose phase II trial of
pegylated interferon alfa-2a vs standard interferon alfa-2a for treatment of chronic hepatitis. Gastroenterology 1999; 116(4, Part
2):A1275. 
††Adapted from: Zeuzem S, Feinman SV, Rasenack J, et al: Peginterferon alfa-2a in patients with chronic hepatitis C. N Engl J
Med 2000; 343:1666. 
†††Adapted from: Lindsay KL, Trepo C, Hcintges T, et al: A randomized double-blind trial comparing pegylated interferon alfa-
2b to interferon alfa 2b as initial treatment for chronic hepatitis C. Hepatology 2001; 34:395.



variceal hemorrhage, encephalopathy); active
alcohol abuse (within the previous six months);
active drug abuse; active autoimmune disorders;
major psychiatric disorders (particularly severe
depression, suicidal ideation and bipolar illness);
non-hepatic solid organ transplant; significant
cardiac disease, including congestive heart fail-
ure; ischemic heart disease; significant respira-
tory disease (especially poorly controlled asth-
ma); arrhythmia; unstable diabetes; hyperthy-
roidism; poorly controlled seizure disorder; pso-
riasis; autoimmune deficiency syndrome (AIDS);
and pregnancy or breastfeeding (Table 4).

Ribavirin causes hemolytic anemia and is
cleared exclusively through the kidneys. Its use,
therefore, is contraindicated in patients with ane-
mia (less than 120 g/L for woman and less than
130 g/L for men) and in any patient with a histo-
ry of ischemic heart disease or other serious dis-
orders that may be exacerbated by a rapid
decline in the hemoglobin. It also is contraindi-
cated in patients with renal failure. Ribavirin is
teratogenic and, therefore, contraindicated in

current or planned pregnancy. Effective birth
control measures are required in both men and
woman taking therapy. 

Treatment duration with interferon and rib-
avirin is determined by the viral genotype.
Patients with genotype 2 or 3 may be treated for
24 weeks, while patients infected with any other
genotype should be treated for 48 weeks.18

Patients with genotype 1 have about a 20% to
30% response rate, as compared to those with
genotype 2 or 3, who have about a 60% to 80%
response rate. Other predictors of response
include age less than 40 years, absent or minimal
fibrosis on liver biopsy, female sex and a low
serum HCV-RNA (less than 800,000 IU/mL).20

Therapy with interferon plus ribavirin
requires frequent monitoring of both symptoms
and laboratory investigations due to the numer-
ous side effects associated with the combina-
tion’s use. Ribavirin predictably causes hemoly-
sis, with a hemoglobin level generally falling an
average of 30 g/L within the first two to four
weeks, and then stabilizing in most patients.
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Table 6

Peginterferon Alfa-2b Plus Ribavirin 
Compared To Interferon Alfa-2b Plus Ribavirin For Treatment Of HCV

Pegylated interferon alfa-2b Interferon alfa-2b 3 mIU TIW + ribavirin
1.5 µg/k Q week + ribavirin 1,000 mg to 1,200 mg od x 48 wk 
800 mg od x 48 wk 

Overall sustained 54% 47% 
virologic response (SVR) 

Genotype 1 SVR 42% 33% 

Genotype 2 or 3 SVR 82% 79% 

Adapted from: Manns MP, McHutchison JG, Gordon SC, et al: Peginterferon alfa-2b plus ribavirin compared with interferon alfa-
2b plus ribavirin for initial treatment of chronic hepatitis C. Lancet 2001; 358:958.



Routine monitoring for adverse effects include a
weekly complete blood count (CBC) for the first
month, and then a monthly CBC in addition to a
thyroid-stimulating hormone (TSH) every three
months. Symptoms should be monitored month-
ly during treatment. 

Treatment response is monitored by the ALT
and the HCV-RNA concentration. Because ALT
is an imperfect marker of viral clearance, HCV-
RNA testing is required.18 HCV-RNA should be
determined at month six and, if it remains posi-
tive, treatment should be discontinued because
this predicts nonresponse to therapy.18

Qualitative HCV-RNA also should be performed
at 24 weeks after completion of therapy. Those
who remain negative at 24 weeks post-treatment
have what is termed a sustained virologic

response. This is highly predictable of long-term
cure, with more than 95% of patients remaining
HCV-RNA negative in long-term follow-up.21

Those who have a sustained virologic response
require no specific follow-up, but should have
liver enzymes obtained with their yearly routine
assessments. They also should be warned their
anti-HCV will likely remain positive indefinitely. 

What’s New In HCV Therapy?
A recent study examined the efficacy of interfer-
on alfa-2b in the treatment of acute hepatitis C.
A 98% efficacy rate was demonstrated in the
prevention of developing chronic hepatitis C
when interferon alfa-2b was given (five million
units daily for four weeks, then three times per
week for another 20 weeks) to those with acute
infection.22 Given this newly available data, all
patients suspected of having acute HCV infec-
tion should be referred to a specialist with exper-
tise in the treatment of hepatitis C to determine
if they are a candidate for therapy.

Recently, randomized controlled trials have
demonstrated the efficacy of pegylated interfer-
ons in the treatment of chronic hepatitis C infec-
tion. Pegylated interferons have a polyethylene
glycol (PEG) molecule conjugated to them
which:23

• Improves efficacy and therapeutic index;
• Maintains therapeutic concentrations by opti-

mizing absorption, distribution, rate of clear-
ance and rate of proteolysis; and 

• Decreases immunogenicity. 
As a result, pegylated interferons can be given

once weekly with continuous interferon expo-
sure throughout the dosing period. This helps
avoid the large peaks and troughs that occur with
standard interferon therapy. 

Results comparing therapy with pegylated
interferon alpha-2a and pegylated interferon
alfa-2b with standard interferon monotherapy
are summarized in Table 5. These results demon-
strate a significant improvement in the sustained
virologic response with pegylated interferon
monotherapy, as compared to standard interferon
monotherapy.24-26

Recent controlled trials also demonstrate an
even greater response with the combination of
pegylated interferon plus ribavirin. As outlined
in Table 6, this combination results in a signifi-
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within the next year.



cant improvement in response rates, to approxi-
mately 55% overall. The most benefit gained
from this combination is achieved in those with
genotype 1 infection.23,27 Currently, pegylated
interferons are not licensed for use in the thera-
py of chronic hepatitis C infection in Canada.
The combination of pegylated interferon plus
ribavirin, however, will likely become the new
standard of care within the next year. 

Prevention
Currently, there is no vaccine available for the
primary prevention of hepatitis C infection.
Those with chronic hepatitis C infection, howev-
er, should be vaccinated against HBV if they are
at increased risk (i.e., IDU) or if they are sero-
logically negative, as acute infection with HBV
may cause severe disease or death in patients
with pre-existing hepatitis C infection. 

All patients with hepatitis C infection should
be educated in terms of the mechanisms by
which the virus is transmitted and how it can be
avoided. This should include taking common
sense precautions to avoid blood exposure of
household contact and not sharing personal
hygiene items, such as toothbrushes, razors,
scissors or nail clippers. 

Sexual partners should be informed of the
infection by the infected partner and told their
risk is low, but not absent. In short-term sexual
relationships, the use of barrier precautions is
advised. Unprotected sex during menstruation or
in the presence of genital lesions should be
avoided as well. In stable monogamous relation-
ships, couples should be informed about the risk
of transmission. There is no recommendation
either for or against the use of condoms. Couples
should be encouraged to make their own deci-
sion based on the information provided them. 

Drug users should be educated about alterna-
tives to injection and about safe injection prac-

tices.28 All patients with chronic hepatitis C
infection should be counseled with regard to the
avoidance of alcohol consumption on a regular
basis, as this has been associated with a more
rapid progression of fibrosis. 

Summary
Chronic hepatitis C infection is a significant
public health problem, which is anticipated to
increase over the years to come. Newer therapies
under development for chronic HCV offer some
hope, however, they remain imperfect. It is
anticipated the next decade will bring further
advances and improvements in the management
of chronically infected people with HCV.
Meanwhile, primary prevention of infection, and
slowing the rate of progression of fibrosis in
those already infected, remain important goals. 

References
1. World Health Organization: Hepatitis C: Global preva-

lence. Wkly Epidemiol Rec 1997; 72:341.
2. Schabas R: Report on the meeting of the expert panel on

hepatitis C epidemiology. Report to Health Canada. June
1998.

3. Laboratory Centre for Disease Control, Health Canada, 2000.
http://cythera.ic.gc.ca/dsol/ndis/index_e.html

4. Canadian Organ Replacement Register/Canadian Institute
for Health Information, 2001.
www.cihi.ca/wedo/hscorr.shtml.

5. Zou S, Tepper ML, El Saadany S: Predication of hepatitis
C burden in Canada. Can J Gastroenterol 2000; 14:575.

6. Choo QL, Richman KH, Han JH, et al: Genetic organiza-
tion and diversity of hepatitis C virus. Proc Natl Acad Sci
USA 1991; 88:2451.

7. Simmonds P, Holmes EC, Cha TA, et al: Classification of
hepatitis C virus into six major genotypes and a series of
subtypes by phylogenetic analysis of the NS-5 region. J
Gen Virol 1993; 74:2391-9.

8. Andonov A, Chaudhany RK: Genotyping of Canadian
hepatitis C virus isolates by PCR. J Clin Microbiol 1994;
32:2031.

The Canadian Journal of CME / February 2002  163

Hepatitis C



9. Martell M, Esteban J, Quer J, et al: Hepatitis C virus
(HCV) circulates as a population of a different but closely
related genomes: Quasispecies nature of HCV genome dis-
tribution. J Virol 1992; 66:3225.

10. Hoofnagle JH: Hepatitis C: The clinical spectrum of dis-
ease. Hepatology 1997; 26(3, Suppl. 1):155.

11. Fattovich G, Giustina G, Degos F, et al: Morbidity and
mortality in compensated cirrhosis type C: A retrospective
follow up study of 384 patients. Gastroenterology 1997;
112:463. 

12. Tong MJ, El-Farra NS, Reikes AR, et al: Clinical outcomes
after transfusion associated hepatitis C. N Engl J Med
1995; 332:1463.

13. Poynard T, Bedossa P, Opolon P: Natural history of liver
fibrosis progression in patients with chronic hepatitis C.
Lancet 1997; 349:825.

14. Zou S, Tepper M, Giulivi A: Viral hepatitis and emerging
blood borne pathogens in Canada. CCDR 2001; 2753:1.

15. Brettler DB, Mannucci PM, Gringeri A, et al: The low risk
of hepatitis C virus among sexual partners of hepatitis C
infected hemophilic males. Blood 1992; 80:540.

16. Mast EE, Aller MJ: Hepatitis C. Semin Pediatr Infect Dis
1997; 8:17-22.

17. Lin HH, Kao JH, Hsu HY, et al: Absence of infection in
breast fed infants born to hepatitis C infected mothers. J
Pediatr 1995; 126:589.

18. Canadian Association for the Study of the Liver: Canadian
consensus conference on the management of viral hepati-
tis. Can J Gastroenterol 2000; 14(Suppl. B):5B-20B.

19. McHutchinson IG, Gordon SC, Schiff ER, et al: Interferon
alfa-2b alone for in combination with ribavirin as initial
treatment for chronic hepatitis C. N Engl J Med 1998;
339:1485. 

20. Poynard T, Marcellin R, Lee S, et al: Randomized trial for
interferon alpha-2b plus ribavirin for 48 weeks or for 24
weeks versus interferon alpha-2b plus placebo for 48
weeks for treatment of chronic infection with hepatitis C
virus. Lancet 1998; 352:1426.

21. Marcellin P, Boyer N, Gervais A, et al: Long-term histo-
logic improvement and loss of detectable intrahepatic
HCV RNA in patients with chronic hepatitis C and sus-
tained response to interferon alpha therapy. Ann Intern
Med 1997; 127:875-81.

22. Jaeckel E, Cornberg M, Wedemeyer H, et al: Treatment of
acute hepatitis C with interferon alfa-2b. N Engl J Med [in
press].

23. Kozlowski A, Charles SA, Harris JM: Development of
pegylated interferons for the treatment of chronic hepatitis
C. BioDrugs 2001; 15:419.

24. Shiffman M, Pockros P, Reddy R, et al: A controlled, ran-
domized multicenter, descending dose phase II trial of
pegylated interferon alfa-2a vs standard interferon alfa-2a
for treatment of chronic hepatitis. Gastroenterology 1999;
116(4, Part 2):A1275. 

25. Zeuzem S, Feinman SV, Rasenack J, et al: Peginterferon
alfa-2a in patients with chronic hepatitis C. N Engl J Med
2000; 343:1666. 

26. Lindsay KL, Trepo C, Hcintges T, et al: A randomized
double-blind trial comparing pegylated interferon alfa-2b
to interferon alfa 2b as initial treatment for chronic hepati-
tis C. Hepatology 2001; 34:395.

27. Manns MP, McHutchison JG, Gordon SC, et al:
Peginterferon alfa-2b plus ribavirin compared with inter-
feron alfa-2b plus ribavirin for initial treatment of chronic
hepatitis C. Lancet 2001; 358:958.

28. Health Canada: Hepatitis C prevention and control: A pub-
lic health consensus. CCDR 1999; 2552:1.

Hepatitis C

164 The Canadian Journal of CME / February 2002


