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Management of viral hepatitis:
Clinical and public health
perspectives —

A Consensus Statement

M Sherman MB BCh PhD FRCPC, CASL Hepatitis Consensus Group

he Canadian Liver Foundation convened a two-day

conference in September 1996, at which experts from
across Canada were invited to discuss various aspects of viral
hepatitis and to issue guidelines to assist practitioners in car-
ing for patients with these diseases. The proceedings of this
conference were transcribed and submitted to all partici-
pants for approval before being submitted for publication.
The views expressed in this article represent the consensus
opinion of the group. Where there was significant difference
of opinion this is explicitly stated, and opposing points of
view are given.

THERAPY OF CHRONIC HEPATITIS B -

STANDARD INDICATIONS
The standard indications for treatment of hepatitis B virus
(HBV) infection have not changed since the publication of
consensus guidelines three years ago (1). The only licensed
drug for hepatitis B is interferon-alpha. Contraindications to
interferon therapy have also not changed since the last con-
sensus conference. These include hepatic decompensation,
granulocyte count less than 1000x10°%/L, platelet count less
than 80,000x10%/L, major psychosis and autoimmune dis-
ease.
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RECOMMENDATION: Hepatitis B early antigen
(HBeAg)-positive hepatitis B carriers who have alanine
aminotransferase (ALT) levels greater than twice the up-
per limit of normal for more than four months should be
treated with interferon-alpha at a dose of 27 to 35 mU
weekly for four months. This can be given in divided doses
three times a week or daily.

Treatment success is defined as normalization of liver en-
zymes, seroconversion from HBeAg-positive to anti-HBe
(production of antibodies to the e antigen) and clearance of
HBV DNA. Seroconversion may be heralded by a self-limited
increase in aminotransferases. This flare needs to be distin-
guished from a relapse. Seroconversion from HBeAg to
anti-HBe may occur only some weeks after completion of
treatment. Successful treatment of chronic hepatitis B infec-
tion in suitable patients has been shown to enhance survival
(2).

HBV DNA testing is not widely available. However, the
presence of replicating virus can be inferred from finding
high levels of HBe Ag in serum (more than 90% of HBeAg-
positive subjects will have detectable circulating HBV
DNA) and from staining of hepatitis B core antigen
(HBcAg) in hepatocyte nuclei on biopsy.

FACTORS AFFECTING RESPONSE
TO INTERFERON

When HBeAg-positive patients in whom the ALT is more
than twice the upper limit of normal are treated, a response is
seen in 40% to 50%. The likelihood of response is affected by
several factors. High titres of HBV DNA are associated with
a poor response. The presence of cirrhosis also decreases the
likelihood of response. However, neither of these factors on
its own predicts success or failure of treatment with sufficient
accuracy to be used to select patients for treatment.

RECOMMENDATION: Patients with liver enzymes

less than twice the upper limit of normal respond poorly
to interferon-alpha and should not be treated.

PREDNISONE PRETREATMENT
Prednisone pretreatment is intended to enhance the re-
sponse to interferon, particularly in patients with normal or
near normal ALT. Controlled trials have demonstrated that
there is a small additional benefit from prednisone pretreat-
ment (3,4). However, occasional deaths have been reported
due to a severe flare of active hepatitis.

RECOMMENDATION: Pretreatment with prednisone
should be avoided.

CIRRHOSIS WITH HEPATIC DECOMPENSATION
Use of low dose interferon in patients with hepatic decom-
pensation has been reported (5). Patients with Child’s class
C cirrhosis should not be treated with interferon under any
circumstance. Patients with lesser degrees of hepatic decom-
pensation (Child’s class A and B) may be treated with inter-
feron in an escalating dose, starting at 0.5x10% mU three
times a week and increasing to a maximum of 3 mU three
times a week. Use of interferon in these circumstances is as-
sociated with a high rate of complications, including life-
threatening infection and hepatic failure. This use of inter-
feron has to be considered experimental. Some of these pa-
tients with hepatic decompensation may also be suitable for
treatment with lamivudine, which at present is available
only on a compassionate use basis.

RECOMMENDATION: Hepatitis B carriers with he-
patic decompensation should be referred to expert centres
for management. Liver transplantation may be required.

ANTI-HBe-POSITIVEHBV CARRIERS
WITH REPLICATING VIRUS

A subset of anti-HBe-positive patients remain HBY DNA-
positive with persistently elevated ALT (6). This form of
hepatitis B may be associated with a more aggressive disease
course, with rapid progression to cirrhosis and liver failure.
The response rate to interferon therapy in this group is ini-
tially good, but the relapse rate is high (about 90%) (7,8).
These patients may also be more suitable for lamivudine or
famciclovir treatment (see below).

RECOMMENDATION: Anti-HBe-positive hepatitis B
carriers with elevated ALT and positive HBY DNA
should only be treated with interferon in the setting of

experimental studies.

CHRONIC HEPATTITIS B IN CHILDREN

Most infants and young children infected with hepatitis B
have normal aminotransferases and are not candidates for
therapy. Children who are HBe Ag-positive with persistently
elevated ALT levels for at least four to six months can be
considered for treatment. However, there are only a limited
number of randomized controlled trials of interferon use in
children. In these, the doses ranged from 3 to 9 mU/m?
thrice weekly for 16 to 24 weeks. The response rates ranged
from 20% to 50% (9,10). Interferon is not yet licensed for
use in children with chronic hepatitis B.

RECOMMENDATION: Children with chronic hepati-

tis B should be referred to expert centres for assessment
and possible treatment.
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HEPATITIS B-INDUCED

GLOMERULONEPHRITIS
There is only one randomized controlled trial of interferon
therapy for hepatitis B-induced glomerulonephritis. To sum-
marize the results of this and other nonrandomized studies,
resolution occurred in nearly 100% of membranous glomerulo-
nephritis, but patients with membranoproliferative glomeru-
lonephritis responded poorly (11,12). Clearance of HBeAg
occurs in about the same proportion of patients as with stan-
dard indications.

RECOMMENDATION: The indications for interferon
therapy in patients with hepatitis B-induced membrano-
proliferative glomerulonephritis are the same as for pa-
tients without glomerulonephritis. However, in membra-
nous glomerulonephritis kidney disease is an indication

for interferon therapy.

HEPATITIS D

The only well conducted randomized controlled trial (13)
showed that a dose of 9 mU three times a week for one year
induced virological response, which was sustained for six
months after completion of therapy in only 21% of cases.
However, 36% of patients had a sustained biochemical re-
sponse (normal ALT). There are no long term data to indi-
cate whether interferon therapy alters mortality or
morbidity. This is a very expensive form of therapy (about
CDN$15,000 for the entire course) with uncertain benefit
and it remains experimental.

RECOMMENDATION: Patients with active hepatitis

D should be treated in expert centres.

COMBINED HBV AND

HIV INFECTION
For most patients coinfected with HIV and HBV, HIV is
more likely to limit their life span than HBV. HIV-positive
patients do not respond well to interferon (14). Therefore,
because hepatitis B uncommonly causes increased morbid-
ity, interferon therapy is not recommended. This may
change because therapy improves the prognosis of HIV
infection. Some of these patients will be treated with lami-
vudine for HIV. Lamivudine will also suppress HBV rep-
lication and can clear HBY DNA from blood in some pa-
tients.

RECOMMENDATION: Patients with combined HBV
and HIV infections rarely need interferon treatment for

HBYV infection.
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COMBINED INFECTION WITH HBV AND
HEPATITIS C VIRUS (HCV)

The treatment of infection with both HBV and HCV is
complex and requires sophisticated laboratory facilities.
Generally, patients with combined infections will have one
infection dominant and then the other dormant. Thus, the
patient may have either HBV DNA or HCV RNA in serum,
but seldom both (15). The diagnosis of which infection is
dominant depends on which nucleic acid is present in serum.
The dominant infection is then treated as usual. However,
interpretation of treatment outcome is also complicated,
ideally also requiring measurement of nucleic acid in serum
to ensure that eradication has occurred.

RECOMMENDATION: Patients with combined HBV
and HCV infections should be treated in expert centres.

TREATMENT OF RECURRENT HEPATITIS B
AFTER LIVER TRANSPLANTATION
Policies for undertaking liver transplantation in hepatitis B
carriers have not been standardized across Canada. Patients
with actively replicating hepatitis B will almost invariably
develop reinfection of the allograft. In patients with non-
replicating infection (HBYV DNA-negative) HBV will recur
in about 50% of cases. Several agents have been demon-
strated to be partially effective in preventing reinfection, in-
cluding high doses of hepatitis B immunoglobulin, lamivu-
dine or famciclovir. There are no comparative studies to
assess which of these is most effective. All are associated
with the emergence of resistant strains of virus. Some centres
will transplant hepatitis B carriers under cover of hepatitis B
immunoglobulin prophylaxis or will use nucleoside ana-

logues in experimental protocols.

FAILURE OF INTERFERON THERAPY
IN HEPATITIS B
Patients who have undergone a full course of interferon ther-
apy but have failed to normalize ALT or lose HBeAg are
nonresponders. Retreatment of such patients is usually futile
except in certain circumstances, such as if the HBV DNA
levels fall spontaneously.

RECOMMENDATION: Retreatment of initial treat-
ment failures with interferon is not recommended. Pa-
tients should be referred to an expert centre for considera-

tion of other potential options for treatment.

RELAPSE AFTER TREATMENT
A small number of patients who initially respond to inter-
feron may relapse some months to years later. (Elevation of
ALT immediately after therapy is not considered a relapse,
but rather treatment failure.) The definition of relapse re-
quires that after completion of therapy the patient has a pro-
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TABLE 1
Estimated prevalence of chronic hepatitis B infection in
Canada*

Population Estimated
Country of origin in Canada prevalence (%) Total
Low risk immigrants and 27x10° 0.56 151,200
those born in Canada

China 360,315 7 25,222
ltaly 705,590 3 21,288
South Asia 266,800 7 18,676
Aboriginals 746,410 2 14,928
Africa 174,790 7 12,235
Portugal 199,595 3 5988
Philippines 93,280 5 4664
Greece 143,780 3 4313
Vietnam 53,015 7 3711
Middle East 101,665 3 3050
Korea 26,855 7 1880
South America 80,715 2 1614
Total 268,769

*Statistics Canada databases provide information about the number of immi-
grants from different parts of the world. The prevalence of chronic hepatitis B in
these populations in Canada is derived from the known prevalence in the native
country, with an arbitrary adjustment for a fall in prevalence in the second and
subsequent generations

longed period of HBV DNA negativity, with normal ALT,
and seroconversion to an anti-HBe-positive state. Patients
who relapse after therapy usually respond to a second course
of treatment.

RECOMMENDATION: HBeAg-positive HBV carriers

who relapse after treatment can be retreated.

NUCLEOSIDE ANALOGUES

Two nucleoside analogues that have been used to treat hepa-
titis B have been mentioned previously. Lamivudine is an
analogue of cytidine, and famciclovir is an analogue of gua-
nine. Additional agents are being tested. These drugs are not
yet licensed for use in hepatitis B. Nonetheless, initial stud-
ies have shown that both famciclovir and lamivudine will in-
hibit hepatitis B replication and often result in clearance of
HBV DNA from serum (16,17). There are drawbacks to the
use of these agents. Virological and clinical relapse are fre-
quent after treatment is stopped. Drug resistance has been
described, but it is rare except in liver transplantation recipi-
ents. [t is likely that one or more of these agents will become
part of the armamentarium of drugs used against hepatitis B,
but the way in which these drugs will best be used (alone or
in combination, simultaneously or sequentially, etc) has still
to be determined.

RECOMMENDATION: Nucleoside analogues remain
experimental and should be used only in a trial or on a
compassionate basis in selected cases in expert centres.
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USE OF HBV DNA TESTING

HBV DNA testing is not widely available. The consensus
group considered whether testing for HBV DN A was an es-
sential part of the management of patients with chronic
hepatitis B. In HBe Ag-positive patients with elevated liver
enzymes, HBV DNA testing is probably not necessary. Al-
most all such patients will be HBY DN A-positive and meet
the criteria for initiating treatment. Furthermore, when as-
sessing response after treatment, normal ALT and serocon-
version to anti-HBe are almost always associated with nega-
tive HBV DNA (by branched DNA assay). Testing with
polymerase chain reaction (PCR) shows that HBY DNA re-
mains positive in many HBeAg-positive patients with ele-
vated liver enzymes. However, the clinical significance of
this finding is unknown. HBV DNA testing is required in pa-
tients who are anti-HBe-positive with persistently elevated
liver enzymes. Such patients may harbour actively replicat-
ing HBV and may be candidates for treatment. HBY DNA
testing may also be required after transplantation and in
other clinical situations. Because these situations are un-
common it is unnecessary that HBV DNA assays be widely
available.

If the HBV DNA test is not available, other indicators of
high level hepatitis B replication include the finding of
abundant immunohistochemical staining for HBcAg in the
nuclei of hepatocytes on biopsy or a quantitative estimate of
HBeAg in serum.

RECOMMENDATION: HBV DNA testing is advis-
able, but not essential, to manage HBeAg-positive pa-
tients with interferon. HBV DNA testing is essential if
any other subgroup of hepatitis B carrier is being consid-
ered for treatment.

HEPATITIS B VACCINATION

Newborns who are infected with HBV have a greater than
90% chance of becoming chronic carriers. In adults the rate
of chronicity after infection is controversial. Older literature
suggests that about 5% to 10% of HBV-infected adults be-
come carriers. Newer literature suggests that the figure may
be lower than that, perhaps as low as less than 1% (18,19).
The corollary is that the majority of carriers worldwide
probably come from the pool of infected infants and chil-
dren.

Acute hepatitis B in Canada is largely a disease of young
adults, most often resulting from sexual and injection drug
use-related transmission. The extent to which notified cases
reflect the real rate of infection is unknown. However, be-
cause pediatric infection is rarely symptomatic, the rate of
infection in this age group is vastly underestimated.

The major morbidity and mortality from hepatitis B is
seen in chronic carriers. Up to 25% of men infected in child-
hood can be expected to die from hepatitis B-related compli-
cations. Acute hepatitis B, in contrast, rarely causes death.

The current policy of hepatitis B vaccination in most
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provinces in Canada is to provide universal vaccination for
school-going children in the preteenage years. In addition,
there is universal screening of pregnant women and vaccina-
tion of newborn babies of infected mothers with both hepati-
tis B immunoglobulin and the hepatitis B vaccine.
Vaccination is also recommended for specified high risk
groups. The maternal screening program and the school age
vaccination programs are very successful. There are no data
on the efficacy of the program to vaccinate high risk groups.
For the most part this requires recognition of risk by family
practitioners. There is evidence from the early studies of ma-
ternal HBV screening that recognition of risks is poor. The
advantages of this vaccination strategy are that there is an
immediate impact in preventing disease in adults and that
there is good compliance in the schools. However, the affect
of this strategy on eradication of the chronic carrier state is
uncertain.

The ideal vaccination policy is to screen pregnant women,
provide hepatitis B immunoglobulin to their offspring and
vaccinate all newborns, as well as to institute a catch-up pro-
gram for the rest of the population below about age 35 to
40 years. This strategy is supported by the Canadian Paediat-
ric Society and has been instituted in countries where hepa-
titis B is highly prevalent, such as Taiwan. In Canada, only
New Brunswick, Prince Edward Island and the Northwest
Territories have introduced universal neonatal vaccination
in addition to universal preadolescent vaccination.

Chronic hepatitis B in Canada is largely a disease of im-
migrants (Table 1). Spread of disease in this population is
likely to be similar to that in their native countries, ie, both
vertical and horizontal. This was demonstrated in a similar
population in the United States (20). The current strategy
will prevent most vertical transmission. The crucial issue is
whether horizontal transmission in childhood is a significant
factor in the spread of hepatitis B in Canada. There are no
data on this subject. The consensus group felt that it was im-
perative that Canadian data be obtained to allow appropri-
ate decision making. The committee believes that despite
the lack of data on the prevalence of horizontal transmission
in Canada, it is likely an important mode of spread of this
disease.

RECOMMENDATION: The most appropriate vaccina-
tion strategy for Canada is universal vaccination of all
neonates, combined with screening of all pregnant
women. Newborn babies of infected mothers should be
given hepatitis B immunoglobulin in addition to the vac-
cine. A catch-up program should be instituted for all chil-
dren and young adults who have not yet been vaccinated.

TREATMENT OF ACUTE HEPATITIS C
Acute hepatitis C is usually diagnosed only following trans-
fusion and in the health care worker who suffers an acciden-
tal exposure to hepatitis C. In community-acquired hepatitis
C and in infection associated with injection drug use, the

Can J Gastroenterol Vol 11 No 5 July/August 1997

CASL Consensus Statement

initial infection is usually asymptomatic, and therefore treat-
ment is usually not possible. Interferon in doses ranging from

3 to 10 mU thrice weekly for three to six months has been
used (21,23).

RECOMMENDATION: Patients with acute hepatitis
C should be treated with interferon at a dose of at least
3 mU three times a week for three to six months.

Treated patients are more likely to have normal ALT lev-
els and negative HCV RNA levels six months after
treatment than untreated patients. However, the long term
outcome of such treatment is unknown.

Health Canada has recently issued guidelines about the
management of health care workers exposed to needlestick
injuries (24). The committee considered this problem and
recommends that in addition to these guidelines, PCR-based
assays be used to test health care workers with needlestick in-
jury from an HCV-positive source. If PCR is not available,
branched DNA HCV RNA or third-generation ELISA
should be used. HCV RNA may become positive as early as
two weeks after infection, well before the anti-HCV assay
becomes positive. There are, however, no data to indicate
that the timing of initiation of therapy has any effect on the
outcome of infection. The following recommendation is
based on expert opinion rather than on information in the
medical literature.

RECOMMENDATION: Health care workers subjected
to needlestick or equivalent exposure should be moni-
tored by the most sensitive test available. Treatment
should be started at the first diagnosis of infection.

HEPATITIS C INFECTION IN CHILDREN
Hepatitis C occurs with high prevalence in children who re-
ceived multiple blood transfusions before testing for hepati-
tis C was introduced. Perinatal infection of children from an
infected mother occurs in about 5% of cases (25). The rate at
which the initial infection becomes chronic in these chil-
dren is unknown. However, the disease in children appears
to be mild.

There are two trials of interferon therapy in children
(26,27). Both showed good results, but utilized doses higher
than those used in adults. Interferon is not licensed for use in
children (younger than 18 years), and it is recommended
that children not be treated except in the setting of con-
trolled trials. Young children treated with interferon suffer
anorexia, weight loss and growth retardation. There is no ur-
gency to treat children, given that the disease is mild and
that better treatment may be developed.

RECOMMENDATION: Chronic hepatitis C in child-

hood should not be treated except in controlled trials.
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Infected teenagers, however, need to be counselled about
the risks of alcohol in the presence of hepatitis C, of sexual
transmission to others (see below), of acquiring sexually
transmitted hepatitis B and of injection drug use.

SELECTION OF PATIENTS
FOR TREATMENT
FOR CHRONIC HEPATTITIS C

Because therapy with interferon is effective in only a small
proportion of patients, it is important to select patients who
are most likely to respond to treatment. There are a number
of factors that influence the response to interferon; these
have been identified retrospectively in various studies of in-
terferon treatment. None has been validated prospectively.
For multivariate analysis, the statistical technique used in
most of these studies required a correction factor to account
for the number of variables studied. Once more than three
variables are being studied, it becomes difficult to obtain sig-
nificance unless the sample size is very large. It is not clear
that such correction factors were used in these studies. Fail-
ure to use appropriate correction factors will result in overes-
timation of the likelihood of a significant difference being
present, ie, a type 1 error.

ALT LEVELS
The prime indication for interferon treatment in chronic
hepatitis C is ALT elevation to more than 1.5 times the up-
per limit of normal for more than four to six months. In sub-
jects with normal ALT levels, interferon treatment often

fails to clear HCV RNA (28,29).

RECOMMENDATION: Patients with chronic hepati-
tis C and normal ALT should not be treated.

HCV RNA LEVELS
[t has also been shown that the response rate to interferon is
inversely proportional to the HCV RNA concentration
(30-33). Unfortunately HCV RNA testing is not widely
available and it is very expensive. There is currently insuffi-
cient evidence to allow a given HCV RN A concentration to
be used as a criterion for excluding patients from therapy.

RECOMMENDATION: HCV RNA testing is not es-
sential before undertaking treatment in patients with the
standard indications.

HCV GENOTYPES
Classification of hepatitis C subspecies is based entirely on
comparisons of nucleotide sequences. There are at least six
different HCV genotypes, and some types have subtypes.
Thus, there are types 1 to 6 and subtypes labelled 1a, 1b, 2a,
2b, etc (34). Types and subtypes may be identified by ampli-
fying sequences from the 5’ noncoding region using type-
specific primers or by amplifying sequences from the coding
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region. There are also type-specific probes, directed at the
NS-5 region and the 5’ noncoding region. Alternatively
there are serological assays based on genotype-specific pep-
tides corresponding to the NS4 and core regions. The bio-
logical relevance of the existence of subspecies is unknown.
Type la and 1b account for more than 60% of all infections
in North America, with types 2a and 2b, and types 3 and 4
accounting for the rest. Except in Quebec, type 5 is rarely
found in North America. Type 4 is common in central Af-
rica and the Middle East, but is rare in Europe. Type 5 is
common in South Africa, and type 6 is most prevalent in
Hong Kong.

Most studies suggest that infection with type 1 is more ag-
gressive, responds less well to interferon and recurs more rap-
idly after orthotopic liver transplantation. Patients with type
1b infection tend to be older and to have acquired their in-
fection from transfusion rather than injection drug use. Re-
sponse rates with genotype 1 have been documented to fall
between 9% and 40% (most often closer to 9% than 40%)
(31,32,35,36), whereas response rates in patients with geno-
types 2 and 3 have been reported to be as high as 70% to 90%
in some studies. However, at this stage, genotype alone can-
not be used to determine whether to place a patient on treat-
ment. Genotyping is also difficult to obtain.

Hepatitis C quasispecies are variant genomes of the same
genotype, arising within a single patient, derived from the
original infecting virus. Quasispecies diversity may increase
with time and may contribute to interferon resistance.

Genotyping has predictive value with respect to the out-
come of interferon therapy but does not provide sufficient
discrimination to determine suitability for treatment.

RECOMMENDATION: HCV genotyping is not re-

quired for usual clinical practice.

CIRRHOSIS
Patients with cirrhosis respond to interferon therapy less
well than patients without cirrhosis. However, like all the
other predictive factors, cirrhosis alone is insufficient to ex-
clude a patient from treatment. Although other factors, such
as older age and longer duration of infection, correlate with
poorer response, they do not provide sufficient discrimina-
tion to be used alone to decide whom to treat. However,
clinical experience has shown that patients with several ad-
verse factors are extremely unlikely to respond to treatment.
Thus, in assessing such patients the possible effect of cirrho-
sis on response rate should be considered in conjunction
with other factors, such as age and, if known, HCV RNA

concentration and genotype.

RECOMMENDATION: Treatment should not be de-
nied on the basis of cirrhosis alone, but careful considera-
tion should be given to the likelihood of benefit. Patients
with hepatic decompensation should not be treated with
interferon.

Can J Gastroenterol Vol 11 No 5 July/August 1997



DOSE AND DURATION OF TREATMENT
The optimal duration of treatment was considered by the
consensus group. The previous consensus document indi-
cated that treatment should be for six months. Subsequent
randomized controlled trials (37-39) and a meta-analysis
(40) have indicated that the response rate is increased with
one year of therapy. However, even with one year of therapy
the expected response rate is no more than about 30%.

RECOMMENDATION: Patients with chronic hepati-
tis C should be treated for one year at a dose of 3 mU
thrice weekly.

A minority opinion in the consensus group suggested that
some patients, particularly those in a category with a high
likelihood of response (young, active disease, no fibrosis, low
HCV RNA levels and favourable genotype), could be given
six months of therapy, and if a relapse occurred, they could
then be retreated for a further 12 months. If this strategy
were applied to all hepatitis C-treated individuals, it would
be more expensive than simply treating for one year. How-
ever, if applied to good risk individuals, it may be a more
cost-effective strategy. This needs to be confirmed by clini-
cal studies.

Patients on interferon should have ALT monitored early
during treatment. There are several studies showing that the
best indicator of sustained long term response is early nor-
malization of ALT (within two to three months).

RECOMMENDATION: If the ALT has not fallen into
the normal range after two or three months of treatment,
sustained response is unlikely and treatment should be
stopped.

Increasing the dose of interferon if the ALT level fails to
normalize does not result in long term remission and should
be avoided (41). None of these patients will be long term re-
sponders. In some patients, even though the ALT has nor-
malized the HCV RN A may still be present in serum. These
patients will also fail to be long term responders. Thus, to as-
sess treatment response adequately at two months, HCV
RNA testing should be done. Similarly, if breakthrough oc-
curs while on treatment, therapy should be stopped. These
patients will also fail to be long term responders.

In assessing whether a patient is a good candidate for in-
terferon therapy, it is important to attempt to assess the like-
lihood of long term benefit. Thus, elderly patients and
patients with intercurrent diseases may not benefit from in-
terferon therapy, even if long term remission is obtained.
Chronic hepatitis C has a natural history that may exceed
20 years. Although it may be difficult to pinpoint the time of
infection, if the patient’s life expectancy is reduced because
of age or illness, interferon should not be used. This is par-
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ticularly true if there is little evidence of chronic liver dis-
ease. Conversely, if there is substantial chronic liver disease
or cirrhosis in the elderly, it is highly debatable whether
even successful treatment of such patients will add to lon-
gevity. In addition, elderly patients are more prone to symp-
tomatic side effects, which may limit treatment.

SEXUAL TRANSMISSION OF HEPATTTIS C
Hepatitis C is not considered a sexually transmitted disease,
although sexual transmission can occur. This form of trans-
mission is, at best, very inefficient. Hepatitis C RNA has
been detected in body fluids, including sperm, saliva, men-
strual blood and breast milk in some studies, whereas others
have failed to find the virus in these fluids (42-47). In het-
erosexual partners of infected patients, hepatitis C preva-
lence ranges from 0% to 10% (48,49). A single study from
Japan suggested that the prevalence in long term partners
was 27% (50). Once other risk factors, apart from being the
sexual partner of an infected individual, are considered, the
prevalence of hepatitis C in sexual partners drops to 0% to
4% (49,51).

Data from homosexual males are controversial. Most
studies indicate a prevalence between 1% and 3%. In HIV-
positive homosexual men there is a similar wide variation in
reported prevalence. There appears to be increasing preva-
lence with increasing number of sexual partners (51-53).
This may mean that there is an increased risk of sexual trans-
mission under these circumstances, but it may also indicate
that sexual activity is a surrogate marker for other high risk
activities, such as injection drug use.

RECOMMENDATION: Sexual partners should be in-
formed by the infected person. Testing should be offered
to the sexual partner. Pretest counselling should be given.
Patients and their partners should be given full and accu-
rate information about the risks of sexual transmission.

In short term sexual relationships condom use is advised,
primarily to protect against other sexually transmitted dis-
eases. This will certainly protect against hepatitis C as well.
In long term relationships there is no recommendation for or
against condom use. However, if a couple has been together
for some years and transmission has not yet occurred, it is ex-
tremely unlikely that transmission will occur. Some com-
mon sense precautions should be applied. These include
avoiding unprotected sex during menstruation and if there is
a genital lesion, such as herpes, and avoiding sexual activity
involving trauma (eg, anal intercourse).

Data on the safety of breast-feeding are incomplete.
There is no evidence that the disease is spread by breast-

feeding, but HCV RNA has been found in breast milk.

RECOMMENDATION: There is no specific recom-

mendation for or against breast-feeding.
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POPULATION SCREENING FOR
VIRAL HEPATITIS

The consensus group considered whether it was appropriate
to embark on large scale population screening for hepatitis B
and hepatitis C. These are both common diseases with sig-
nificant mortality and morbidity. Population screening for
hepatitis B would afford the opportunity to offer vaccination
to family and sexual contacts. An additional benefit would
be the identification of patients suitable for treatment.
There is evidence that such treatment decreases the inci-
dence of complications such as cirrhosis and hepatocellular
carcinoma (HCC) and increases survival (2). Screening
should be offered to all members of high risk groups. It is
likely that such screening will identify only a fraction of
those who are carriers (perhaps 50%). Thus, additional pro-
grams will have to be developed to identify carriers who do
not fall into the traditional risk groups.

The consensus group did not feel that widespread popula-
tion screening for hepatitis C was appropriate. At best, 30%
of those treated will respond to interferon. Furthermore,
there is no long term follow-up to prove that responders de-
rive long term benefit from treatment. There is no vaccina-
tion that can be offered. Infected individuals could be offered
counselling, particularly about alcohol use, but there was a
concern that the anxiety provoked by the knowledge of be-
ing infected may make widespread screening counter-pro-
ductive.

This is not meant to discourage hepatitis C testing where
appropriate, nor to discourage appropriate history taking to
identify circumstances that predispose an individual to
hepatitis C. However, the committee felt that in the absence
of identified risk factors or identified liver disease, screening
was not appropriate.

RECOMMENDATION: Widespread screening of pop-
ulations known to be at risk for hepatitis B should be pro-
moted. Screening for hepatitis B in low risk populations is
also recommended. Widespread screening for hepatitis C
is not recommended.

SCREENING FOR HCC

HCC is a well known complication of HBV infection. Al-
though all HBV carriers are at risk for HCC, the risk is high-
est in those with childhood-acquired disease. In Canada this
is largely an immigrant population. HBV carriers who ac-
quired the disease as adults, although still at increased risk of
developing HCC, do not carry as high a level of risk.

Screening for HCC in patients with chronic hepatitis B is
standard practice in some communities. In addition, patients
with hepatitis C are also being screened for HCC. There is
no evidence that screening is beneficial in reducing mortal-
ity from HCC in these populations. Evidence from uncon-
trolled studies is controversial. There are two large North
American studies of screening; one suggested that screening
is very effective at finding curable tumours, and the other
suggested that it is not (54,55).
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There are several reasons why screening might not be ef-
fective. The sensitivity of the screening tests (usually regular
estimation of alpha-fetoprotein levels andfor ultrasonogra-
phy) is not high (¥50% and +70%, respectively). Patients
with cirrhosis, who are at the highest risk, are those who may
be least able to survive a partial hepatectomy. Orthotopic
liver transplantation may be effective therapy, but it is lim-
ited to patients with unresectable HCC in chronic hepatitis
C. In hepatitis B patients, recurrence of hepatitis B post-
transplantation is frequent, and transplantation is seldom an
option. (This may change with the advent of nucleoside ana-
logues to treat post-transplantation hepatitis B.) The only
other therapy that is potentially curative is ethanol injec-
tion. However, there are no controlled trials using this treat-
ment modality.

Despite the lack of demonstrated efficacy of screening for
HCC, screening is widely carried out. It seems clear that the
public would prefer the medical profession to err on the side
of caution in this case and to provide screening. Thus, it
would probably not be effective to attempt to deny screen-
ing. However, if screening is undertaken, several factors
should be considered in deciding whom to screen. In some
populations the likelihood of benefit from screening is very
small, eg, the risk of HCC in noncirrhotic patients with
chronic hepatitis C HCC is very low. In contrast, hepatitis
B-related HCC is accompanied by cirrhosis in only about
60% of cases. The incidence of HCC in female hepatitis B
carriers is about six to eight times lower than in men,
whereas in hepatitis C the incidence of HCC is not related
to sex. In hepatitis B, HCC is rare before age 30 and is un-
common in patients who are HBe Ag-positive. Hepatitis B
carriers with decompensated liver disease should not be
screened because no treatment can be offered, whereas in
chronic hepatitis C such patients may be candidates for liver
transplantation.

RECOMMENDATION: In the absence of evidence of

benefit from screening, the committee felt that no recom-

mendation could be made for or against screening.

HEPATITIS G
Hepatitis G virus is structurally similar to HCV but shares
only about 25% genetic homology (56). Little is known
about the virus’s ability to cause liver disease. It is clear that
the virus can exist in blood and can be transmitted by trans-
fusion. It may cause a transient elevation of the aminotrans-
ferases and may persist for months to years after transfusion.
However, evidence that it can cause chronic liver disease is
inconclusive. The virus has been detected in the serum of
patients with cirrhosis, with no other apparent cause of liver
disease identified. Recent data, however, suggest that hepa-
titis G does not cause chronic liver disease (57,58). At pres-
ent, assays for hepatitis G are based on nucleic acid detec-
tion, and so are unsuitable for screening purposes. When
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newer antibody-based tests are available, screening may
be more widely applied. However, based on current knowl-
edge, the consensus group does not recommend widespread
testing.

ROLE OF THE

PUBLIC HEALTH AUTHORITIES
Public health authorities in Canada (where specific diseases
are notifiable) have the responsibility of prevention and
control, which may include tracing contacts of patients and,
in the case of hepatitis B, arranging and ensuring vaccina-
tion. However, until recently only acute hepatitis B trig-
gered follow-up in many jurisdictions, and only a few public
health units undertook the same follow-up for chronic hepa-
titis C. Furthermore, the information provided to patients by
different public health units was often inadequate or even
incorrect.

RECOMMENDATION: All public health authorities
should adopt a standard approach to monitoring viral
hepatitis. This approach should include full follow-up and
contact tracing for both acute and chronic hepatitis B and
C. All patients should be given full accurate and current
information about their infection. This information
should be standardized across all public health units. All
public health units should collect data on acute and
chronic hepatitis B and C in a standard manner.

Contact tracing is currently done mainly for acute hepati-
tis B. However, contact tracing should be done for chronic
hepatitis B as well. All family and sexual contacts should be
screened for the presence of hepatitis B. The objective of
screening should be to identify subjects at risk for hepatitis B,
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to provide vaccination and to identify carriers. If subjects are

screened with anti-HBe, the positive cases must also be
tested for hepatitis B surface antigen (HBsAg). It is not suffi-
cient to identify those positive for hepatitis B exposure and

to vaccinate the rest. An alternate form of screening may be
with HBsAg and anti-HBs. Those negative for both require
vaccination.

Subjects who are HBsAg-positive must be referred to a

physician for further evaluation. Those who have been ex-

posed to hepatitis B must also be tested for chronic infection.
All patients who are HBsAg-positive should be provided
with information about transmission of disease. All patients

who are chronic carriers should be provided with similar in-

formation, as well as information about possible treatment.

Data should be collected on the number of notifications

and the settings in which the infection was identified (symp-

tomatic infection, asymptomatic carrier, contact tracing, etc).

The public health authorities should also collect data on

hepatitis C. Contact tracing should be limited to injection
drug use contacts. The Canadian Red Cross should be in-
volved where possible to enable look-backs and trace-backs

if the person may have been infected through the receipt of

blood and blood products or if the person was a blood donor.

Patients should be provided with appropriate information

concerning their risk of chronic liver disease and the possi-

bilities for treatment, and should be referred to a physician

for assessment. Health units report notified cases of hepatitis

C to the province or territory, which then pass the informa-

tion to the Laboratory Centres for Disease Control.
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