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Abstract 

Background: Hepatitis C is a highly transmissible virus that can lead to chronic liver disease. It continues to be a 
major public health concern in Canada. 

Objective: To describe surveillance trends of reported cases of Hepatitis C virus (HCV) in Canada by age and 
sex from 1991-2012. 

Methods: Cases of HCV reported to the Canadian Notifiable Disease Surveillance System were compiled at the 
national level. As most reported cases are not differentiated by acute or chronic HCV infection status, presented 
results are based on total HCV cases. Time trends are provided from 1991-2012, with a more detailed 
examination of age and sex patterns from 2005-2012. 

Results: The rate of reported HCV infection increased sharply from 1991 (the year it was first notifiable) until 
1998, when the highest overall rate of 66.9 per 100,000 was observed. From that time until 2012, rates of 
reported cases decreased in both sexes, but remained consistently higher among males than females. In 2012, 
the overall rate of reported HCV infection was 29.3 per 100,000. In younger age groups, rates among females 
were marginally higher, while males in older age groups (30 and above) exhibited substantially higher rates. 

Conclusion: This surveillance summary presents the longer-term trends in reported cases and corresponding 
rates of HCV in Canada using national surveillance data. Canada continues to experience a downward trend in 
HCV rates; however, the burden of infection will continue to increase as chronically infected individuals develop 
severe illness. 

Introduction 

Hepatitis C is a highly transmissible virus, spread through contact with infected blood. Hepatitis C infection can 
lead to chronic liver disease and affects approximately 3% of the world’s population (1). Globally, approximately 
130-150 million individuals have a chronic Hepatitis C virus (HCV) infection and 350,000 to 500,000 people die
annually from HCV-related illnesses (2). The seroprevalence of anti-HCV among the general public in Canada
was recently estimated by the Community Health Measures Survey as 0.5% (3), while mathematical and
epidemiologic models incorporating data from high-risk populations have estimated the seroprevalence of anti-
HCV to be approximately 0.96% (4). In 2011, acute HCV infection was reported as the underlying cause of 35
deaths in Canada and chronic HCV infection as the underlying cause of 346 deaths (5). This may be an
underestimate as deaths attributable to chronic HCV may have been coded as more proximal causes such as
hepatocellular carcinoma or cirrhosis.

HCV was first identified in 1989, facilitating the development of HCV antibody and nucleic acid amplification 
screening methods that were implemented for screening the blood supply in Canada in 1990. Prior to this 
discovery, thousands of individuals were infected with HCV after receiving transfusions of blood components or 
products. The introduction of universal blood supply screening significantly improved the quality of Canada’s 
blood supply and virtually eliminated this transmission risk (6). 
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However, certain populations continue to be at elevated risk for Hepatitis C infection. Transmission of HCV among 
people who inject drugs is now the most significant contributor to overall HCV rates; the majority of recent HCV 
infections in Canada occurred through the sharing of drug preparation and injection materials (7). 
 
Less common routes of HCV transmission include contact with infected blood through sharing of sharp 
instruments, personal hygiene equipment (e.g., razors, toothbrushes, scissors and nail clippers) and vertical 
transmission from mother to child (8,9). While sexual transmission of HCV is uncommon, this mode of 
transmission has been observed among HIV-infected MSM (10).  
 
HCV continues to be a major public health concern and was ranked first among 51 pathogens for its relative 
contribution to the overall burden of infectious diseases in Ontario (11). Hepatitis C is not preventable by vaccine 
and although some individuals will spontaneously clear and recover from their infection, up to 85% will progress to 
chronic infection with potentially life-threatening consequences (12). The health care burden presented by existing 
cases that progress to more serious sequelae continues to escalate.  
 
The objective of this analysis was to describe trends in Hepatitis C cases reported to the Canadian Notifiable 
Disease Surveillance System (CNDSS) from 1991-2012, with a more detailed review of patterns by age and sex 
from 2005-2012. 
 

Methods 

Data sources 
Data on HCV cases are reported to the CNDSS by provincial and territorial ministries of health, which in turn 
obtain data from local and regional health authorities. HCV infection has been nationally notifiable since 1991. 
Surveillance of Hepatitis C cases was phased in over time by provinces and territories, with all jurisdictions 
reporting cases by 1999. Nunavut data from 2007-2012 were not available for this analysis.  
 
The HCV case definition used for national surveillance has evolved since 1991 (13), with revisions in 1999 (14), 
2008 (15) and 2011 (Unpublished update 2011. Public Health Agency of Canada. Case definitions for 
communicable diseases under national surveillance). Most provinces and territories confirm cases using HCV 
antibody testing and do not currently distinguish reported HCV cases by infection status. Therefore, acute and 
chronic HCV cases were combined for analysis purposes.  
 

Analysis 
Descriptive analysis of HCV infection by year, age group and sex was conducted using data reported to the 
CNDSS. Analyses included all Hepatitis C cases reported to the CNDSS and rates are given per 100,000 
population. Because Hepatitis C was not reported by all provinces and territories during some time periods, 
national rates for each year were calculated with denominators adjusted to include only those jurisdictions with 
available data. Demographic patterns in age and sex were examined in HCV cases reported for 2012 to provide a 
more detailed snapshot of the most recent available data.  
 
Population data for the calculation of rates were obtained from Statistics Canada (16). The following estimates 
were used: for 2005, final intercensal estimates; for 2006, final postcensal estimates; for 2007-2010, final 
intercensal estimates; for 2011, final postcensal estimates; and for 2012, updated postcensal estimates. Rates, 
percentages and percent change in rates were calculated using unrounded numbers, and therefore presented 
results may differ compared to calculations based on rounded numbers. As population denominator data has 
been updated, rates reported may differ from previous reports. 
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Results 

Long-term trends (1991-2012) 
Between 1991 and 1998, there was an overall increase in the rate of reported Hepatitis C cases. In 1991 there 
were 912 reported cases, corresponding to a rate of 5.2 per 100,000. By 1998, this rate had increased by over 
1000%, to a rate of 66.9 per 100,000 and 19,379 cases. Throughout this time period, rates of reported cases of 
Hepatitis C were consistently higher among males than females (Figure 1). 
 
From 1998-2012, the rate of reported cases of Hepatitis C decreased steadily among both males and females. In 
2012, a total of 10,180 cases of Hepatitis C were reported, corresponding to a rate of 29.3 per 100,000 and a 
56.2% decrease from 1998. Although the rates of reported cases of Hepatitis C were consistently higher among 
males than females over this time frame, the gap between the sexes narrowed over time. Among males, rates 
decreased by 58.6%, from 88.9 to 36.8 per 100,000; among females, rates decreased by 52.3%, from 45.0 to 
21.5 per 100,000 (Figure 1). 

Figure 1: Rates of reported cases of Hepatitis C in Canada1 by sex, CNDSS2, 1991-2012 

 
1 Includes PEI, ON, SK, AB, BC 1991-2012; NL, NB, NT 1993-2012; YT 1994-2012; NS, QC 1996-2012; MB 1999-2012; NU 1999-2006.  

For rate calculation, population denominators were adjusted to include only those jurisdictions for which data were available in a given year. 
2 CNDSS = Canadian Notifiable Disease Surveillance System 

Recent trends by age group and sex (2005-2012) 
Between 2005 and 2012, males of all age groups experienced rate decreases, with the exception of those aged 
60 and over who experienced a slight rate increase from 21.8 to 26.3 per 100,000. In males less than 15 years of 
age, HCV rates were less than 1.0 per 100,000 for all years. In 2005, males aged 40 to 59 years had the highest 
rate of reported acute HCV infection at 101.0 per 100,000. By 2012, this rate had decreased to 64.4 per 100,000. 
A large rate decrease was also observed among males aged 30 to 39; from 2005-2012 rates of HCV infection 
decreased from 83.9 to 51.7 per 100,000 (Figure 2). 
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Figure 2: Rates of reported cases of Hepatitis C in males in Canada1 by age group, CNDSS2, 2005-2012 

 
1 Hepatitis C data were not available for NU from 2007-2012 at the time of analysis. The population has been removed from the denominator for rate 

calculation. 
2 CNDSS = Canadian Notifiable Disease Surveillance System 

 
During the same time period, rate decreases were observed among females, with the exception of those in the 25 
to 29 age group who experienced a rate increase from 35.6 to 38.2 per 100,000. The greatest rate decrease was 
observed among females between 10 and 14 years, from 1.2 to 0.3 per 100,000, though is largely reflective of the 
small HCV counts in this age group and the resulting instability in rates. Excluding females in the 10 to 14 age 
group, the largest rate decrease was noted among females aged 30 to 39, from 45.6 to 32.3 per 100,000 (Figure 
3).  

Figure 3: Rates of reported cases of Hepatitis C in females in Canada1 by age group, CNDSS2, 2005-
2012 

 

1 Hepatitis C were not available for NU from 2007-2012 at the time of analysis. The population has been removed from the denominator for rate calculation. 
2 CNDSS = Canadian Notifiable Disease Surveillance System 

 
In 2012, the highest rate of Hepatitis C was observed among males in the 40 to 59 age group, followed by males 
in the 30 to 39 age group (Figure 4). For both sexes, rates were higher among those over 19 years of age. 
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Differences in rates between males and females were more pronounced in older age groups (30 and above) with 
males exhibiting substantially higher rates.  
 

Figure 4: Rates of reported cases of Hepatitis C in Canada1 by age group and sex, CNDSS2, 2012 

 
1 2012 Hepatitis C data were not available for NU at the time of analysis and this population has been removed for rate calculation. 
2 CNDSS = Canadian Notifiable Disease Surveillance System 

 

Discussion 

This analysis provides the most up-to-date data currently available on reported cases and corresponding rates of 
HCV in Canada.  
 
From 1991 to 1998, the rate of reported cases of Hepatitis C in Canada increased steadily as those infected 
through the blood supply were identified by look-back and trace-back procedures (17). Growing awareness of 
HCV transmission risk in light of the national inquiry conducted by the Krever Commission (18) and related media 
reports may have also impacted HCV testing rates, thus contributing to a rise in case reports over this time period. 
The implementation of HCV surveillance by provinces and territories across Canada should not have a significant 
impact on the increase in rates over this timeframe, as rates were calculated using adjusted denominators.  
 
Since 1998, the rates of reported cases of HCV have declined by 56.2%, although certain populations continue to 
be at risk. Among newly acquired HCV cases with known risk factor information, 61% had reported a history of 
injection drug use (19). I-Track, the national behavioural and biological surveillance system that monitors HIV and 
Hepatitis C and associated risk behaviours among people who inject drugs in Canada, found the lifetime exposure 
to Hepatitis C (as measured by the presence of HCV antibody in a dried blood spot specimen) was 68% in Phase 
3 of data collection conducted from 2010-2012 (20). In Phase 3 of I-Track, 68.2% of participants were male (20), 
indicating that a greater proportion of those who use injection drugs are male and potentially explaining why 
males continue to represent a larger proportion of reported HCV cases. However, differences in male and female 
rates of reported HCV have narrowed since 2005; females are more likely to be assisted with drug injection or be 
in sexual partnerships that are reliant on drug exchange and are at a higher risk for sharing drug-use equipment 
(21). Changing rates among males and females may also be a reflection of different serologic testing behaviours. 
Females are more likely to seek health care and be tested (22), leading to increasing reported rates of HCV 
detection. 
 
An additional source of HCV cases may be immigration to Canada from countries where Hepatitis C infections are 
endemic, particularly from those regions where universal precautions to prevent the transmission of bloodborne 
infections are not routinely implemented (23). Household, vertical and sexual transmissions are less common in 
Canada and unlikely to contribute a significant number of cases to the national total.  
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An analysis of cohort effects among reported cases of HCV found that those born between 1946 and 1965 
contributed more than half of all HCV cases reported between 1991 and 2010 in Canada (24). While the rate of 
reported cases in Canada appears to be decreasing, the number of individuals infected decades ago that develop 
sequelae is likely to increase over time as individuals advance to more severe stages of disease progression (25). 
In addition, undiagnosed cases represent an unknown future burden of illness (25).  
 
While no vaccine exists, treatments are available for HCV infection. Previously, treatment was limited to pegylated 
interferon-α in combination with ribavirin (26). However, highly effective direct-acting antiviral agents (DAA) have 
recently been approved by Health Canada (27, 28) and more are in clinical development (29). Over time, 
increased availability of new treatments and implementation of other public health interventions (30) may reduce 
transmission and affect rates of newly reported cases. 
 

Limitations 

These findings need to be interpreted in light of several limitations of the data. First, the HCV case definition used 
for national surveillance and the reporting protocols used by provinces and territories have evolved since 1991, 
which may have affected case reporting over time. The case definition has consistently allowed confirmatory 
testing to be conducted using a second manufacturer’s enzyme immunoassay (EIA). The lower sensitivity and 
specificity of first and second generations of these HCV assays have likely resulted in an unknown proportion of 
false positive HCV cases (31).  
 
It is uncertain to what extent these data reflect true HCV incidence. Those with acute HCV infection are commonly 
asymptomatic and thus may not have been tested or diagnosed. According to results from the Community Health 
Measures Survey, only 30% of Canadian respondents who tested positive for a current HCV infection reported 
having been diagnosed with HCV (3). In addition, due to the long duration of infection, it is possible that an 
individual may be tested and diagnosed in more than one province or territory over time and consequently 
counted more than once in the CNDSS dataset. 
 
Information on whether reported HCV cases were acute or chronic was not available from most provinces and 
territories and therefore, findings cannot shed light on potential current trends in transmission or the potential 
burden of HCV infection in Canada.  
 
Finally, the data are limited to analysis by age and sex. At this time, there are no additional data elements in the 
CDNSS that could explain observed trends. Consequently, it is not clear what proportion of reported HCV 
infections are due to transmission through injection drug use or other risk factors.  
 

Conclusion 

Following an initial increase in cases during a period of increased screening, Canada continues to have a 
downward trend in the rate of new reported cases of HCV. Although there are significant limitations, these findings 
contribute to our understanding of HCV in Canada. Surveillance, supported by research that examines factors 
affecting observed trends, can contribute to the development of tailored HCV interventions in Canada. 
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