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The discovery of the hepatitis C virus (HCV) in 1989
ended a period of intense international research efforts

aimed at the elusive ‘non-A, non-B’ hepatitis virus (1). De-
velopment of serological tests for HCV infection has shown
that this virus has been the primary etiological agent of par-
enterally transmitted non-A, non-B hepatitis and an impor-
tant cause of acute and chronic hepatitis worldwide (2).

Hepatitis C is usually a subclinical infection, with only

25% of patients with post-transfusion hepatitis developing
jaundice (3). Clinically and histopathologically, it is similar
to viral hepatitis caused by other agents (4).

The most important feature of hepatitis C is the high fre-
quency (75% to 85%) with which acute disease progresses to
chronic infection. Available studies of hepatitis C infections
showed that the disease has a protracted course and that seri-
ous sequelae may not appear until decades after infection
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S Zou, M Tepper, S El Saadany. Prediction of hepatitis C bur-
den in Canada. Can J Gastroenterol 2000;14(7):575-580. To
assess the risk of hepatitis C in Canada and to predict the burden
that this disease may pose to the Canadian society in the near fu-
ture, expected numbers of persons at different stages of the disease
currently and in the next decade were estimated by simulation us-
ing a published hepatitis C natural history model with no treat-
ment effect being applied. Based on the estimate of 240,000
persons who are currently infected with the hepatitis C virus in
Canada, the simulation analysis demonstrated that the number of
hepatitis C cirrhosis cases would likely increase by 92% from 1998
to the year 2008. It was also projected that the number of liver fail-
ures and hepatocellular carcinomas related to hepatitis C would
increase by 126% and 102%, respectively, in the next decade. The
number of liver-related deaths associated with hepatitis C is ex-
pected to increase by 126% in 10 years. The medical and social
care systems in Canada may not be ready to support these large in-
creases. These results highlight the importance of both the control
of disease progression of hepatitis C virus-infected persons and the
primary prevention of hepatitis C infections in Canada.
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Prévisions quant au poids de l’hépatite C au
Canada
RÉSUMÉ : Pour mesurer le risque associé à l’hépatite C au Canada et pré-
dire le fardeau que cette maladie pourrait représenter pour la société cana-
dienne dans un avenir rapproché, les nombres prévisibles de patients aux
différents stades de la maladie à l’heure actuelle et au cours des dix prochai-
nes années ont été estimés par simulation au moyen d’un modèle publié sur
l’histoire naturelle de l’hépatite C, sans effet thérapeutique appliqué. Sur la
base d’une estimation selon laquelle 240 000 personnes seraient actuelle-
ment infectées par le virus de l’hépatite C au Canada, l’analyse de simula-
tion a démontré que le nombre de cas de cirrhose causés par l’hépatite C
augmenterait de 92 % entre 1998 et 2008. On a également projeté que le
nombre d’insuffisances hépatiques et d’hépatocarcinomes lié à l’hépatite C
allait augmenter de 126 et de 102 % respectivement au cours de la décen-
nie à venir. Le nombre de décès associés à l’hépatite C devrait augmenter
de 126 % au cours des dix prochaines années. Les systèmes de soins sociaux
et médicaux canadiens ne sont peut-être pas prêts à réagir à d’aussi fortes
augmentations. Ces résultats rappellent l’importance de ralentir l’évolu-
tion de la maladie chez les personnes qui ont contracté le virus de l’hépatite
C et d’appliquer des mesures de prévention primaire contre l’infection par
le virus de l’hépatite C au Canada.
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(5). Therefore, infections acquired in previous decades have
significant effects on the current health of Canadians and
the health care system of Canada.

In this report, hepatitis C burden in Canada for the near
future is projected based on the estimation of the current in-
fection level in Canada (6), and knowledge of the clinical
spectrum and natural history of hepatitis C. The primary
goal was to generate relatively unrefined point estimates to
give a frame of reference for the current and projected bur-
den.

SUBJECTS AND METHODS
To predict the burden of hepatitis C, one needs to know the
occurrence of the disease in the population, when the infec-
tion occurred and the progression or natural history of the
disease. Because it has been difficult to identify new infec-
tions other than for a portion of transfusion-associated cases,
no reliable incidence data in the general Canadian popula-
tion are available for the assessment of risk level of the dis-
ease. As a result, an indirect approach was taken. A
prevalence estimate of hepatitis C infections in the Cana-
dian population, based on available data from surveillance
and studies that were carried out in this country, was used as
the basis for the present projection. Additional epidemiol-
ogical data were then reviewed and used to determine the
possible time of exposure for infected persons. Further, infor-
mation about the natural history of the disease and progres-
sion probabilities of the disease to different stages were
applied to the pool of HCV-infected persons to calculate the
expected numbers of cases who would be at different stages of
the disease in the years to come.

Because new infections will likely not have a major im-
pact on the disease burden in the near future because of the
overall slow progression of the disease, prediction of hepati-
tis C burden in Canada that is reported here was made solely
according to the estimate of the number of persons who are
currently infected with HCV in Canada (the prevalence es-
timate).
Estimation of hepatitis C prevalence in Canada: Remis and
colleagues (6), on reviewing the available data, estimated

that the prevalence of anti-HCV positivity in Canada may
be 0.8% (0.68% to 0.94%), or 240,000 (210,000 to 275,000)
persons. It was decided that this estimate of hepatitis C
prevalence would be used as the basis for the prediction of
hepatitis C burden in the near future in Canada. Because the
natural history model that was used in this analysis was for
chronic hepatitis C, the number of prevalent chronic hepati-
tis C cases was determined based on the hepatitis C preva-
lence estimate of 240,000. According to research results
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TABLE 1
Age distribution of hepatitis C cases and time of exposure
for each age cohort

Age
group
(years)

Age
distribution
of identified
cases (%)

Mean age
(years)

Projected
number of

cases
Time of

exposure

Age of
infection
(years)

0-19 3.5 10 6651 Recent 10

20-29 12.5 26 23,978 Recent 26

30-39 35.6 35 68,259 5 years ago 30

40-59 43.1 46 82,786 16 years
ago

30

� 60 5.4 70 10,326 20 years
ago

50

Total 100.0 40 192,000

TABLE 2
Assumptions used in the reported simulation

1. Number of prevalent cases of chronic hepatitis C in Canada:
192,000

2. Number of incident cases of hepatitis C in Canada included in the
simulation: nil

3. The age distribution of the 192,000 prevalent chronic cases:
represented by remotely acquired hepatitis C cases identified from
the enhanced surveillance that was carried out in four health
regions in Canada in 1998 to 1999 (LCDC, unpublished data)

4. The approximate time of exposure for each age group: estimated
according to available epidemiological data (see Table 1)

5. Progression of these hepatitis C cases to different stages of the
disease: as specified in the SPEARS model (from reference 12, some
items of the model are either combined or omitted here to simplify
the description)

MCH MCH P Px x MOD MCH OD� � � �� 1 1( )/

� � � ��MCH Px OD1 1 4 1( . % )H

MOD MOD P P P MCH Px x CIR MOD HCC MOD OD x MOD� � � � � � �� �1 11( )/ / /MCH

� � � � � � �� �MOD P MCHx OD x1 11 7 3 0 1 4 1( . % . % ) . %

CIR CIR P P P MOD Px x LF CIR HCC CIR OD x CIR M� � � � � � �� �1 11( )/ / / OD

� � � � � � �� �CIR P MODx OD x1 11 4 0 1 5 7 3( . % . % ) . %

HCC HCC P P MOD P CIRx x LD HCC OD x HCC MOD x� � � � � � �� � �1 1 11( )/ / � PHCC CIR/

� � � � � � �� � �HCC MOD CIRx x x1 1 11 86 0 1 1 5( %) . % . %

LF LF P P P CIR Px x LD LF LT LF OD x LF CIR� � � � � � �� �1 1 11( )/ / /

� � � � � � �� �LF P CIRx OD x1 11 29 5 3 1 4 0( . % . % ) . %

LT LF Px x LT LF1 1 1� �� /

� ��LFx 1 3 1. %

LT LT P P LT P Px x LD LT OD x LD LT OD2 1 1 2 11 1 1 2� � � � � � � �� �( ) ( )/ /

� � � � � � � �� �LT P LT Px OD x OD1 1 21 0 2 1 5 71 1( . % ) ( . % )

LT LT LTx x x� �1 2

where x is for a given year, x-1 is for the previous year of a given
year, POD is the annual age-specific death rate of the general
population and PMOD/MCH is the annual progression probability to
MOD from MCH.

6. The mean age minus the average time of exposure is the starting age
for each age group in the model

7. All cases started as mild chronic hepatitis and progressed to more
severe stages of the disease as stated in assumption 5

8. All cases subject to the age-specific mortality in the general
population

CIR Cirrhosis; HCC Hepatocellular carcinoma; LCDC Laboratory Centre
for Disease Control; LD Liver death; LF Liver failure; LT Liver transplanta-
tion; LT1 Liver transplantation, first year; LT2 Liver transplantation, subse-
quent years; MCH Mild chronic hepatitis; MOD Moderate chronic
hepatitis; OD Other death – age dependent; P Annual progression prob-
ability; SPEARS Schering-Plough Pharmaco Economic Analysis Review
System
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available, hepatitis C viral RNA could be detected in ap-
proximately 80% of hepatitis C infections (7-9). Conse-
quently, 80% of the 240,000, or 192,000 HCV-infected per-
sons, were assumed to have prevalent chronic hepatitis C
infections.
Determination of time of hepatitis C infection: To predict
the hepatitis C burden based on the prevalence estimate, the
time of exposure needs to be determined for the 192,000
chronically infected persons. First, age distribution was de-
termined for this group. In collaboration with health depart-
ments in Edmonton and Calgary, Alberta, Winnipeg,
Manitoba and Ottawa, Ontario, the Laboratory Centre for
Disease Control (LCDC) carried out an enhanced surveil-
lance project for hepatitis B and hepatitis C. The age distri-
bution of the 1097 identified remotely acquired hepatitis C
cases (LCDC, unpublished data) was assumed to represent
the total hepatitis C cases currently in Canada.

Next, average intervals from infection to identification
were derived for each age group of cases from review of epide-
miological studies of hepatitis C, both in Canada and from
other countries. It was estimated by Remis and colleagues (6)
that, on average, the currently surviving post-transfusion
hepatitis C cases in Canada were infected approximately 20
years ago. The surveillance of four sentinel counties con-
ducted by the Centers for Disease Control and Prevention
indicated that individuals in different age groups acquired
hepatitis C through different transmission routes (10). For
the group 15 to 44 years of age, 59.8% of those with known
risk factor information reported parenteral drug use during
1982 to 1985, and 76.4% of those with known risk factor in-
formation reported parenteral drug use during 1986 to 1988.
However, for the group older than 44 years of age, 89.8% of
those with known risk factor information reported blood
transfusion during 1982 to 1985, and 74.2% of those with
known risk factor information reported blood transfusions

during 1986 to 1988. According to a large French study (11),
patients with hepatitis C were infected at about 30 years of
age on average and were diagnosed within approximately 10
years. Injection drug use was mainly associated with younger
age groups (30.7±5.5 years), whereas blood transfusion was
involved in hepatitis C infections mostly in older age groups
(48.9±14.7 years). The French study also showed a longer in-
terval between infection and diagnosis for post-transfusion
hepatitis C than for hepatitis C associated with injection
drug use (11). Consequently, it was assumed that among cur-
rent hepatitis C cases in Canada, those in the age groups 30
to 39 years (mean age 35 years) and 40 to 59 years (mean age
46 years) were infected when they were age 30 years (likely
through injection drug use), resulting in an average interval
from infection to present time of five years and 16 years, re-
spectively. Those aged 60 years and older (mean age 70
years) were assumed to have been infected 20 years ago, at
age 50 years (likely through blood transfusion); those of age
0 to 19 years or 20 to 29 years were assumed to have new in-
fections. Most of the hepatitis C cases in the group aged 0 to
29 years were 15 to 29 years of age, a high proportion of
whom were likely infected via injection drug use and were
expected to have a shorter history; a certain percentage of
these patients may have been infected several years ago, but
this variation should not have a significant impact on the
prediction here because the total number of cases in the
group 0 to 29 years of age accounted for less than 20% of all
cases.

Finally, combination of the approximated age distribu-
tion with the derived intervals from infection to identifica-
tion gave rise to estimated age cohorts of exposure that were
assumed to represent the overall exposure profile of persons
currently infected with HCV in Canada. The derived
number of hepatitis C cases for each age group and the corre-
sponding age of exposure are shown in Table 1.
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TABLE 3
Estimated number of cases of different stages of hepatitis C, 1998 and 2008*

Stage of disease Year 1998† Year 2008† Change (%)†

Cumulative
number of
new cases

(1998-2008) Year 1998‡ Year 2008‡ Change (%)‡

Total cases 192,000
(163,200-225,600)

173,700
(147,644–204,097)

–10

Cirrhosis 2547
(2165–2992)

3360
(2856–3948)

+32 34,060
(28,952–40,021)

17,216
(14,633-20,228)

33,076
(28,115–38,864)

+92

Liver failures 624
(530–733)

1275
(1084–1498)

+104 10,498
(8922–12,334)

2138
(1818–2513)

4836
(4111–5683)

+126

Liver transplant 55
(47–65)

137
(117–161)

+149 1054
(896–1239)

217
(184–255)

750
(638–882)

+246

Hepatocellular
carcinoma

269
(228–316)

524
(445–616)

+95 4043
(3742–5174)

304
(259–357)

614
(522–722)

+102

Liver deaths 608
(517–715)

1377
(1170–1618)

+126 10,571
(8985–12,420)

The numbers in brackets are the ranges obtained when the lower and upper limits of the prevalence estimate for hepatitis C (240,000) were used in the mod-
elling. *With no treatment effect being applied and no newly acquired infections being included; †Annual incident cases, ie, cases who would enter into the
indicated stage of the sequelae in the specific year; ‡Annual prevalent cases, ie, cases who would be at the indicated stage of the sequelae during the specific
year
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Modelling of natural history of hepatitis C: Natural history
models were recently established to assess the cost effective-
ness of interferon treatment (12,13). One such model, the
Schering-Plough Pharmaco Economic Analysis Review Sys-
tem (SPEARS) model, was made available to the authors of
this report through Schering Canada. Although supported
by Schering, the model was developed by a group of inde-
pendent investigators based on published research results
and the Markov simulation (12). This model was used to
perform the prediction reported here by simulating the tran-
sition and outcome of currently infected persons.

In the SPEARS model, the annual progression probabili-
ties from mild chronic hepatitis to moderate chronic hepati-
tis, from moderate chronic hepatitis to cirrhosis and to
hepatocellular carcinoma (HCC), and from cirrhosis to
HCC were set at 4.1%, 7.3%, 0.1% and 1.5%, respectively.
According to the model, the annual progression probabili-
ties from cirrhosis to decompensated liver diseases (liver fail-
ure) is 4% and the death rate for decompensated cases is
29.5%. Of those reaching the decompensated liver disease
stage, 3.1% were assumed to receive transplantation per
year; 21% of the first year liver transplant recipients and
5.7% of liver transplant recipients after the first year would
die annually. Each year, 0.1% of moderate hepatitis cases
and 1.5% of cirrhotic cases would develop HCC. Table 2
summarizes the stages of the disease that are covered in the
SPEARS model, the progression probabilities and the model
assumptions.

Basically, the total numbers of patients at different stages
of hepatitis C currently and in the near future were predicted
by applying those disease progression probabilities to hepati-
tis C cases that occurred in Canada. For example, mild
chronic hepatitis C progresses to moderate hepatitis C at an
annual probability of 4.1%. The expected number of mild
chronic hepatitis cases in a given year is the number in the
previous year minus the probability of death (age-
dependent) and 4.1% of progression to moderate chronic
hepatitis.

In simulation, incorporation of the number of hepatitis C
infections for each age cohort of exposure into the SPEARS
model and combination of results for each age group gave
rise to the total numbers of patients at different stages of
hepatitis C currently and in the next decade. For example,
for those in the age group 30 to 39 years who were infected at
30 years of age, the SPEARS model gave the proportion of
cases at each disease stage at five years after infection (cur-
rent status) and in each of the following years. Multiplica-
tion of those proportions by the total number of cases in this
age group (Table 1) gave the estimated number of cases at
different stages of the disease in different years after infec-
tion.

RESULTS
The expected burden of hepatitis C infection in 1998 and in
the next decade was modelled, with no treatment effect be-
ing applied and no incident cases being included. Table 3
shows the estimated numbers of hepatitis C cases at different

stages of the disease in Canada for 1998 and 2008. The num-
bers in brackets are the ranges obtained when the lower and
upper limits of the prevalence estimate for hepatitis C
(240,000) were used in the modelling. Shown in the second,
third and fourth columns are the estimated numbers of inci-
dent cases of different sequelae in 1998 and in 2008, and the
percentage changes during the 10-year period. For example,
it was estimated that 2547 cases of hepatitis C would become
cirrhotic during 1998, whereas in 2008, that number was ex-
pected to reach 3360, with an increase of 32%. The number
of liver deaths was estimated at 608 in 1998 and at 1377 in
2008, with an increase of 126%. The fifth column shows the
cumulative numbers of incident cases of different sequelae
from 1998 to 2008. It should be noted, however, that the
number of liver transplantations was modelled based on the
assumption that 3.1% of patients with liver failure would re-
ceive liver transplants annually.

Shown in the last three columns of Table 3 are the esti-
mated numbers of prevalent cases of different sequelae in
1998 and in 2008, and the percentage changes during the
10-year period. These prevalent cases are those who would
be at the indicated stage of the natural history of the disease
in a given year, some of whom would have been at the indi-
cated stage before the specific year but would remain at the
same stage in the specific year and some of whom would en-
ter into the indicated stage from a less severe stage in the spe-
cific year. For example, in the year 2008, there could be as
many as 33,076 hepatitis C cases at the cirrhotic stage and
614 cases of HCC caused by hepatitis C in Canada. During
the period from 1998 to 2008, the number of prevalent cir-
rhosis cases, prevalent liver failures, prevalent liver trans-
plantations and prevalent HCC is expected to increase by
92%, 126%, 246% and 102%, respectively. Again, the
number of liver transplantations was derived with an as-
sumed 3.1% liver transplantation rate for liver failure pa-
tients and an annual death rate of 21% or 5.7% for liver
transplant recipients during the first year or thereafter, re-
spectively.

To assess the impact of certain assumptions in the simula-
tion process (Table 2), variations of those assumptions were
incorporated into the model and results were compared with
those presented above. First, the age distribution of chronic
hepatitis C cases was modified to assign more cases to
younger age groups, based on the reasoning that the chronic
hepatitis C cases identified through the enhanced surveil-
lance might be overly represented by older age groups. When
the age group distribution derived from the report of Remis
et al (6) was used in the model, the number of prevalent
cases of cirrhosis, liver failure, liver transplantation and
HCC were 14,232, 1740, 182 and 238, respectively, for 1998
and 30,236, 4233, 593 and 563, respectively, for 2008. Simi-
larly, the incident cases of cirrhosis, liver failure, liver trans-
plantation, HCC and liver death were 2259, 511, 45, 223
and 475, respectively, for 1998 and 3333, 1156, 117, 479 and
1223, respectively, for 2008. The corresponding percentage
changes from 1998 to 2008 were 112, 143, 226 and 137, re-
spectively, for prevalent cases and 48, 126, 163, 115 and 157,
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respectively, for incident cases. These results were very simi-
lar to the data in Table 3.

Furthermore, the time of exposure was also modified to
analyze the impact. It was shown that change in time of ex-
posure in younger age groups did not have a significant im-
pact, although in the 60 years and older age group the impact
was more obvious. However, the number of initial chronic
cases in this age group was relatively small (5.4%), and the
overall impact on the whole hepatitis C population was lim-
ited (data not shown).

DISCUSSION
It should be pointed out that the estimations made above
were based on limited data available and that some of the
data were from studies in other countries. Although much ef-
fort has been made to provide the appropriate calculations,
these estimations should be viewed and used with caution,
especially for individual hepatitis C cases. Nevertheless,
these estimations may provide a basis for further risk assess-
ment of hepatitis C infections in this country and aid in the
risk management of the disease.

Overall, the prevalence estimate for hepatitis C infection
in Canada made by Remis and colleagues (6), while not a di-
rect measurement, is thought to be reasonable. Approxi-
mately 0.8% or 240,000 of Canadians are anti-HCV
positive.

Based on the above estimate and available data on sur-
vival and clinical spectrum of the disease that are incorpo-
rated in the SPEARS model, the burden of hepatitis C and
its changing pattern were projected for the next 10 years.
Comparison of the simulation results for 1998 with the
statistics available indicates that the projected hepatitis C
burden may not be too different from the actual situation.
According to vital statistics from Statistics Canada, it was
estimated that 1056 deaths were caused by hepatitis C in
1996 in Canada (LCDC, unpublished data), which is higher
but generally consistent with the result from the simulation
analysis described here, ie, 608 liver deaths caused by hepati-
tis C in 1998. The Centers for Disease Control and Preven-
tion estimated that there are currently 2,700,000 chronically
infected hepatitis C cases in the United States and that 8000
to 10,000 deaths occur due to this disease annually (9,14). If
the proportion (9,000� 2,700,000=0.003) is applied to the es-
timated 192,000 chronic hepatitis C cases in Canada, 640
hepatitis C deaths are expected each year, which is close to
the projected number of liver deaths (608) for 1998. The vi-
tal statistics from Statistics Canada also showed that 419
deaths from HCC occurred in 1996 (LCDC, unpublished
data). Considering that hepatitis C is one of the major causes
of this cancer and that some HCC cases can be treated by
transplantation and other means, the number of HCC cases
projected for 1998 (269) may not be unreasonable.

Statistics from the Canadian Organ Replacement Regis-
ter (CORR) showed that 340 single organ liver transplanta-
tions were performed in 1997, of which seven recipients had
acute hepatic failure caused by hepatitis C and 64 recipients
had chronic hepatic failure caused by hepatitis C (15). The

number of liver transplantations predicted from this work,
55, is close to the actual statistics. According to CORR,
2735 liver transplantations were performed in Canada from
1981 to 1997, of which 67% (1832) of patients were alive on
December 31, 1997 (15). If the proportion of liver transplan-
tations performed due to hepatitis C, 20.9% (71 of 340), is
applied to those 67%, there would be 383 HCV-infected
liver transplant recipients surviving on December 31, 1997.
The number of prevalent HCV-infected liver transplant re-
cipients predicted from this work for 1998 (217) is roughly
consistent with the CORR data.

There are very limited data about the number of hepatitis
C cases at different stages of the disease that can be used to
assess the estimates derived from this work. Hospital morbid-
ity data from Statistics Canada are not suitable because such
data count discharges not individual cases, do not separate
specific causes of liver morbidity (eg, cirrhosis as opposed to
other chronic liver disease; hepatitis C from other etiologies)
and the most recent data are from 1993/94 (16).

Recently, Davis et al (17) presented their work on the
prediction of future health care burden from hepatitis C in
the United States. They used the same progression probabili-
ties (natural history model for chronic hepatitis C [12]) as in
the simulation process described here but with a slightly dif-
ferent simulation approach. They first estimated the hepati-
tis C incidence in the United States based on data from the
Centers for Disease Control and Prevention. Afterwards,
they extrapolated back, using age of acquisition and age-
adjusted mortality to arrive at a figure roughly comparable
with the 3.9 million prevalent cases in 1993. These inci-
dence estimates were then incorporated with the disease
natural history model to derive the health care burden pre-
diction (GL Davis, personal communication). Because no
data were available in Canada to support a reasonably accu-
rate estimation for hepatitis C incidence, the prevalence es-
timate generated by Remis et al (6) was used instead as the
basis for the simulation exercise presented here. Another dif-
ference between the work of Davis et al (17) and ours is that
they assumed a zero progression for 30% of hepatitis C cases
who have normal alanine aminotransferase levels, but we ap-
plied the natural history model to 80% of the 240,000 preva-
lent cases, or 192,000 prevalent chronic hepatitis C cases.
However, this difference should not affect the percentage
changes from 1998 to 2008, which is the principal message of
the present study. Davis et al (17) predicted that, by the year
2008, the continued maturation of current cases of chronic
hepatitis C would result in a 61% increase in cirrhosis, 279%
increase in decompensated patients, 68% increase in HCC,
528% increase in the need for liver transplants and a 223%
increase in liver-related deaths compared with those of 1998.
Our estimates are broadly consistent with these predictions.

It should be noted that the SPEARS model was devel-
oped a few years ago and that certain aspects of the model
may have been modified to reflect different opinions and
possibly new developments. For example, certain progres-
sion probabilities may be somewhat higher or lower accord-
ing to new data available. The rate of liver transplantations
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for liver failure patients may vary due to the availability of
organs in different countries and in different years. Further,
sensitivity analysis was not performed for the assumptions in
the model. As more research data become available about
the progression and natural history of hepatitis C, the predic-
tions obtained here may need to be revisited.

The occurrence of new hepatitis C infections and the im-
pact of treatment were not incorporated into the simulation
analysis because of the following considerations. First, there
are a lack of reliable national incidence data for hepatitis C
in Canada. The LCDC has been working with several senti-
nel health regions trying to bridge this gap. Second, the area
of treatment for hepatitis C is progressing very rapidly, but it
may be more appropriate to model the impact at a later date
when the treatment formula is standardized and widely ac-
cepted in Canada.

Nevertheless, it is safe to predict that there will be large
increases in morbid and mortal events related to the natural
history maturation of the 192,000 chronically infected Ca-

nadians. It is suspected that the medical and social care sys-
tems in Canada are not ready to support these large
increases.

Furthermore, an increase in new infections caused by
transmission through routes other than blood transfusion,
such as needles or syringe sharing among injection drug us-
ers, although not incorporated into this analysis, would cer-
tainly add extra burden to the health care and social systems
in the decades to come. Prevention and control of hepatitis
C transmission through these routes as well as continuous
screening and monitoring of the blood transfusion services
cannot be overemphasized.
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