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FOREWORD

The Centre for Communicable Diseases and Infection Control, Public Health Agency of
Canada (PHAC), is pleased to present the Report on Hepatitis B and C in Canada: 2016. This
report is intended to provide information on trends in cases and rates of hepatitis B virus
(HBV) and hepatitis C virus (HCV) infections to those who require surveillance data including
program managers, policy makers, researchers, and others.

Viral hepatitis is an inflammation of the liver caused by one of the five hepatitis viruses.
Hepatitis B and C viruses are the most common blood-borne hepatitis viruses and are the
focus of this report. Although distinct from one another, infection with HBV and HCV can both
cause either non-symptomatic or symptomatic acute infection. Infection with either virus may
progress to chronic infection, and can result in severe illness and premature death.

Both HBV and HCYV infections are notifiable in Canada. The Report on Hepatitis B and C in
Canada: 2016 is based on surveillance data reported to the Canadian Notifiable Disease
Surveillance System (CNDSS) by provincial and territorial health authorities.

Any comments and suggestions that would improve the usefulness of future publications are
appreciated and should be sent to the attention of the staff of the Centre for Communicable
Diseases and Infection Control, Public Health Agency of Canada at ccdic-cimti@phac-

aspc.qgce.ca.



mailto:ccdic-clmti@phac-aspc.gc.ca
mailto:ccdic-clmti@phac-aspc.gc.ca
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EXECUTIVE SUMMARY

This report summarizes surveillance data on cases and rates of hepatitis B virus (HBV) and
hepatitis C virus (HCV) infection in Canada, reported from 2007 to 2016. Cases of HBV and
HCV infections are reported to the Canadian Notifiable Disease Surveillance System (CNDSS)
by provincial and territorial health authorities. Information about acute HBV infection offers
valuable insight into current transmission trends and patterns, while cases of chronic HBV
infection and HCV infection represent the potential burden of disease in Canada.

Hepatitis B and C in a Global Context

Viral hepatitis, including HBV and HCV infections, has been characterized by the World Health
Organization (WHO) as constituting a major global public health burden, with significant
impacts on morbidity and mortality. In this context, in 2016, the WHO issued the first ever
Global Health Sector Strategy on Viral Hepatitis with an overall goal of eliminating viral
hepatitis (including HBV and HCV) as a public health threat by 2030 (1, 2). Robust and
enhanced surveillance will be an important contributor to addressing this challenge, and will
support the monitoring of progress toward viral hepatitis elimination.

Hepatitis B

Acute infections

In 2016, a total of 187 cases of acute hepatitis B were reported in Canada. The rate of
reported acute HBV cases decreased from 1.0 to 0.5 per 100,000 between 2007 and 2016.
Over this ten-year timeframe, rates decreased among both males and females of all age
groups. In 2016, males consistently demonstrated higher rates of acute HBV infection in age
groups 25 years and above. In 2016, rates of reported cases above the national rate of 0.5
per 100,000 were observed in New Brunswick, Nova Scotia, Manitoba and Ontario (1.3, 1.1,
1.0 and 0.8 respectively).

Chronic infections

For chronic HBV infection, the rate of reported cases fluctuated between 2007 and 2016 with
no definite trend emerging. In 2016, 4,196 cases of chronic HBV infection were reported in
Canada, resulting in a national rate of 11.8 per 100,000. Between 2007 and 2016, chronic
HBV infection rates were consistently higher among males than among females.

In 2016, rates of chronic HBV infection were higher among males than females of all age
groups except for the 15-29 year age groups. In that year, males in the 30-39 year age group
posted the highest rate of chronic HBV infection (28.8 per 100,000), followed by females in the
same age group (23.7 per 100,000). Also, British Columbia, Yukon, Alberta, and Ontario
reported rates (23.4, 21.0, 13.5, and 12.1 per 100,000 population respectively) higher than the
national rate of 11.8 per 100,000 population.

Various potential factors may explain the trends described in this report. For example,

Canada’s universal immunization program targeted at newborns and/or school-age children
and, in some jurisdictions, high-risk populations, has likely contributed to declining rates of
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acute HBV infection. Other public health and infection control interventions aimed at
preventing the transmission of sexually transmitted and blood-borne infections may have also
affected observed trends.

It is worth noting that the national HBV infection rates are influenced by variations in temporal
and geographical reporting practices and should therefore be interpreted with caution.
Provinces and territories differ in their capacity to distinguish HBV infections by status (acute
vs. chronic); as a result, HBV infection reporting is not uniform across the country and many
hepatitis B cases are reported as unspecified. Between 2007 and 2016, approximately 15% of
all hepatitis B cases were reported as unspecified. These unspecified cases are not included
in this report.

Hepatitis C

Most provinces and territories do not report HCV infection differentiated into acute and chronic
status. Therefore, for the purpose of this report, such differentiation is not highlighted and all
the cases are reported as unspecified HCV infection and include acute, chronic, and resolved
cases. Note there is an assumption that chronic HCV infections make up most of the HCV
cases reported to the CNDSS as acute infection is usually asymptomatic and less likely to be
diagnosed.

The rate of reported HCV infection decreased steadily from 2007 to 2011 and appears to be
slightly rising since 2012. Over 2007-2016, reported HCV infection rates were consistently
higher among males than females. Among males, from 2007 to 2016, the HCV infection rate
decreased by 15.7% (from 46.4 to 39.1 per 100,000), whereas among females it decreased by
12.2% (from 26.2 to 23.0 per 100,000). In 2016, 11,265 cases of HCV infection were reported
in Canada, corresponding to an overall national rate of 31.1 per 100,000. The highest rate of
HCV infection among males was observed in the 25-29 year age group (63.7 per 100,000
population); among females, the highest rate was also reported in the 25-29 year age group
(46.7 per 100,000 population). Saskatchewan, British Columbia, Yukon, Alberta, Manitoba,
and Nova Scotia reported rates (62.8, 48.5, 47.3, 39.3, 34.9, and 32.3 respectively) higher
than the national average of 31.1 per 100,000.

Advances in blood donation screening, infection control practices in health care settings and
medical interventions have likely contributed to the overall observed reductions in rates of
reported HCV infections in Canada since 2007. It is also possible that public health
interventions that seek to prevent transmission of infection among people who inject drugs
have had an impact on these trends.

The difficulties in ascertaining acute or chronic HCV infection status and reporting patterns
make it difficult to draw clear inferences about trends in either acute HCV transmission or the
burden of chronic infection. Likewise, the lack of risk factor data on reported HCV infections
limits the interpretation of the findings presented in this report.
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Sex and Gender-Based Analysis+

Sex and gender are important determinants of health. Sex- and gender-based analysis plus
(SGBA+) is a systematic approach that considers the needs of different groups of boys, girls,
men, women and gender-diverse people. For health, the “plus” in SGBA+ goes beyond the
consideration of how sex and gender can differentially affect health status and health
outcomes to include other aspects of individual identity and determinants of health such as
race, religion, age, ethnicity, sexual orientation, geography, culture, mental or physical
disability, income, and education.

In keeping with the federal Health Portfolio’s Sex and Gender-Based Analysis Policy,? and our
broader commitment to health equity across Canadian society, PHAC is taking steps to
advance the implementation of SGBA+ in its activities and programs. This will include
integrating SGBA+ more systematically into its infectious disease surveillance activities, and
related analysis and reporting. PHAC surveillance work on hepatitis B and C has, for many
years, provided sex-disaggregated data and analysis. Going forward, we will look for
opportunities to expand this work to include analysis on the intersection of sex with other
SGBA+ factors that could have important implications for boys, girls, men, women and gender-
diverse people affected by these diseases.

Conclusion

National statistics and trends of HBV and HCV infections are used to inform public health
programs, guidelines, and recommendations. Based on available data, the observed HBV and
HCV infection rates and trends from 2007 to 2016 substantiate the need for continued
prevention and management efforts in Canada. As the reporting of acute and chronic HBV and
HCV infection becomes more harmonized across the country over time, available data will be
more representative of the true burden of viral hepatitis in Canada.

@ https://www.canada.ca/en/health-canada/corporate/transparency/corporate-management-reporting/heath-portfolio-sex-
gender-based-analysis-policy.html
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1.0 METHODS

1.1 CASE DEFINITIONS

Case definitions for hepatitis B (HBV) and hepatitis C (HCV) used in Canada for surveillance
purposes are available in Appendix A. HBV infection has been notifiable in Canada since 1969
and the current national case definition defines acute, chronic, and unspecified infection
status (3). Hepatitis C 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. The current HCV case definition used for national surveillance
defines both acute and unspecified (including chronic, resolved, and indeterminate) infection
status (4).

1.2 DATA COLLECTION

In Canada, the surveillance of nationally notifiable infectious diseases is conducted by the
Public Health Agency of Canada (PHAC) in coordination with provincial and territorial
governments, which voluntarily provide non-nominal data to PHAC. Responsibility for primary
data collection of notifiable disease data falls to local public health authorities according to
provincial/territorial legislation (5).

PHAC collects and manages data received from the provinces and territories via the Canadian
Notifiable Disease Surveillance System (CNDSS). CNDSS staff validates reported data with
the submitting province or territory during data processing to resolve data errors or
inconsistencies and maximize accuracy. Variables submitted by all reporting jurisdictions
include: age at diagnosis, year of diagnosis, province/territory of diagnosis, and sex. As such,
national reporting is limited to analyses of these variables. Extracts from the CNDSS are used
as the basis of national surveillance reports. The current report is based on data extracted in
May 2018.

1.3 DATA ANALYSIS

Until recently, surveillance data reported to the CNDSS by most provinces and territories did
not distinguish between acute and chronic HBV infection. A number of provinces and
territories began reporting acute HBV infection in 2005; however, chronic HBV infection
reporting only became more consistent in 2009. In order to examine trends over time, only
those provinces and territories that reported acute or chronic HBV infection over the timeframe
considered were included in annual rates. Population estimates from jurisdictions not included
in a particular analysis (acute or chronic) were removed from the overall denominator used to
calculate corresponding national rates. Consequently, annual rates of acute HBV reported
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from 2007-2016 included data from British Columbia, Alberta, Saskatchewan, Ontario,
Quebec, and selected years for other provinces and territories such as Yukon (2008-2016),
New Brunswick (2009-2016), the Northwest Territories (2009-2016), Manitoba (2009-2016),
and Nova Scotia (2009-2016). Annual rates of chronic HBV infection reported from 2007-2016
included data from British Columbia, Alberta, Quebec, New Brunswick, and selected years for
other provinces and territories such as Saskatchewan (2009-2016, except 2014), Yukon
(2008-2016), the Northwest Territories (2009-2016), Nova Scotia (2009-2016), Ontario (2011-
2016), and Manitoba (2009-2016, except 2011). Appendix B provides information on the years
in which the provinces/territories reported cases differentiated into acute and chronic HBV
infection.

For HCV, most provinces and territories confirm cases using antibody testing, which does not
distinguish acute from chronic HCV infection, or current from resolved infection; such cases
are reported as unspecified HCV infection. As such, HCV data presented in this report are
unspecified infections, and includes acute, chronic, resolved, and indeterminate HCV
infections. Certain provinces/territories report cases differentiated into acute and chronic HCV
infection (Appendix C).

Descriptive analysis of HBV and HCV infection by year, age group, and sex was conducted
using data reported to the CNDSS except for New Brunswick which was the direct source of
hepatitis C data for 2007 to 2011. Demographic patterns in age and sex were examined in
HBV and HCV cases reported in 2016 to provide a more detailed snapshot of the most recent
available data. The population data were July 2017 Statistics Canada (Demography Division,
Demographic Estimates Section) estimates. Rates calculated with these updated estimates
may differ from those reported in previous reports.

1.4 DATA LIMITATIONS

Observed trends over time must be interpreted with caution as rates based on small numbers
are more prone to fluctuation. Improved diagnostic capabilities and data cleaning/validation
(i.e. duplicate removal), shortened reporting delay, and changes in reporting practices at the
jurisdictional level can contribute to changes in observed trends.

Once the data for this report have been validated, adjustments made to provincial/territorial
(P/T) data post-validation may not be reflected in that year’s national data, but will be updated
in subsequent reports. Therefore, small discrepancies between the PHAC and P/T numbers
are expected as a result of comparing dynamic databases. For any discrepancy between our
report and the P/T reports, the P/T report should be seen as the most accurate. Larger
discrepancies may be noted where provinces and territories employ an analytic strategy that is
different from what is used in this report. For instance, some jurisdictions choose to report
chronic and unspecified HBV infections together as one category, while unspecified infections
are excluded from analysis at the national level.

Finally, HCV surveillance data would be improved with the inclusion of more variables, (e.g.

risk factor) as such information would provide additional insight and explanation into the
observed trends.
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2.0 HEPATITIS B

2.1 INTRODUCTION

HBV is a DNA virus of the Hepadnaviridae family that mainly infects liver cells but has also
been found in a variety of tissues and organs, including the kidneys, pancreas, and
mononuclear cells (6, 7). After acquisition of HBV infection, less than 10% of children and 30-
50% of adults will manifest symptoms which may include jaundice, fatigue, loss of appetite,
nausea, and joint or abdominal pain (8). Age at infection is a significant determinant of the
likelihood of developing chronic infection, which occurs in approximately 90% of infants
infected at birth, and less than 10% in those infected later (8). Chronic HBV infection may,
over time, result in liver cirrhosis, hepatocellular carcinoma, decompensated liver disease, and
premature death (8).

Transmission of HBV occurs through contact with infected blood and body fluids, most
commonly through sexual or close personal contact with an infected person, use of
contaminated drug injection equipment, and vertical (mother-to-child) transmission during
pregnancy or birth (8). The patterns of HBV transmission are somewhat different in developing
and developed countries, with vertical transmission and exposure through close family
contacts being of significant importance in developing countries, while sexual transmission
and injection drug use are the predominant patterns in developed countries such as Canada
(9, 10). HBV can survive outside the body for up to seven days and has been implicated in
both nosocomial transmission (via contaminated medical or dental equipment) and
occupational exposure among health care workers (11).

Diagnosis of HBV infection requires laboratory confirmation via a blood sample to differentiate
HBV infection from other types of hepatitis. Infection markers present in the blood can also be
used to distinguish between acute and chronic HBV infection. Acute HBV infection is
characterized by the presence of the hepatitis B surface antigen (HBsAg) and immunoglobulin
M antibodies to the hepatitis B core antigen (anti-HBc IgM) (8). Chronic infection is
characterized by the presence of antibodies to the hepatitis B core antigen (anti-HBc other
than IgM) and HBsAg for over six months (8). The presence of HBeAg, an antigen
characteristic of the initial phase of acute infection and which may be present during chronic
infection, indicates that the infected individual is highly contagious (12, 13). In contrast, anti-
HBe appears during recovery from acute infection and its presence during chronic infection
generally indicates reduced viral replication and low infectivity (13).

A vaccine against hepatitis B has been available globally since 1982 (11). In Canada, all
provinces and territories have had a universal newborn and/or childhood HBV vaccination
program since the 1990s, although programs vary by jurisdiction with respect to the
recommended dosages and schedules, as well as the age groups targeted (13, 14). In
addition, some jurisdictions offer the hepatitis B vaccine to individuals who are at increased
risk of infection (e.g., people who inject drugs or who engage in high-risk sexual practices)
(15). The National Advisory Committee on Immunization recommends routine testing for
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HBsAg during pregnancy or at the time of delivery. Infants born to infected mothers are put on
an immediate immunization schedule in an effort to reduce the risk of HBV infection (16).

There is no treatment for acute HBV infection; care is focused on alleviating symptomes,
preventing hepatic complications, and reducing the spread of infection through counseling (11,
13). Among persons with chronic HBV infection, interferon injections and antiviral medications
are the approved treatments to prevent the development of cirrhosis, liver failure, and liver
cancer. However, only some individuals with chronic HBV are eligible for treatment,
determined by the age of the individual, the concentrations of serum aminotransferase and
DNA HBV, and the severity of liver disease among other factors (13).
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2.2 NATIONAL TRENDS

2.2.1 Acute Hepatitis B

This section of the report presents the rates and trends of acute HBV infection in Canada
between 2007 and 2016. In order to provide consistent time trends, only those provinces and
territories that provided data on acute HBV infection during this timeframe are included in
national acute HBV infection rates, with denominators adjusted accordingly.

2.2.1.1 Trends over time

The overall rate of reported cases of acute HBV infection decreased steadily between 2007
and 2015, with a slight increase in 2016. In 2007, a total of 278 cases of acute HBV infection
were reported, corresponding to an overall rate of 0.96 per 100,000 population, compared to
187 cases reported in 2016, which represented a rate of 0.53 per 100,000 population
(Figure 1).

Between 2007 and 2016, rates of reported cases of acute HBV were consistently higher
among males than females. Males and females experienced a similar decrease in rates
(45.5% and 43.3% respectively) (Figure 1).
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Figure 1. Reported number of cases and rates of acute HBV infection in Canada® by sex, CNDSS,

2007-2016
1.6 q - 300
mm Total number of cases
1.4 - —+—Total rate
- 250
—4—Male rate
1.2 —#-Female rate
- 200
o 1.0 w
18]
=] g
o o
S B
« 0.8 1 F 150 O
@ 8]
o £
2 :
& 0.6 - z
100
0.4 +
- 50
0.2 +
0.0 + o

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year

'Includes Data from BC, AB, SK, ON, QC (Data from 2007 to 2016); For YT: Data from 2008 to 2016; For MB,
NB, NT, and NS: Data from 2009 to 2016




18 | REPORT ON HEPATITIS B AND C IN CANADA: 2016

2.2.1.2 Rates of reported cases of acute HBV infection by age group and sex, 2016

In 2016, the highest rate of reported cases of acute HBV infection among males was observed
in the 25-59 year age groups (from 0.97 to 1.31 per 100,000 population). These age groups
also had the highest reported rates of acute HBV infection among females (from 0.41 to 0.45
per 100,000 population) (Figure 2). In the 40-59 year age group, the rate among males was
more than triple that among females. In the 25-39 year age groups, the rates among males
were more than double that among females. Rates were similar among males and females in
the younger age groups (0-24 years of age) (Figure 2).

Figure 2. Rates of reported cases of acute HBV in Canada® by age group and sex, CNDSS, 2016
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Among males, between 2007 and 2016, the rate of reported cases of acute HBV infection
decreased for all age groups with the most significant reduction (82.4%) seen in the 0-14 year
age group followed by the 20-24 year age group (77.4% reduction) and the 30-39 year age
group (60.7% reduction) (Figure 3).

Figure 3. Rates of reported cases of acute HBV in Canadian' males by age group and year, CNDSS,
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Among females, the greatest decrease in the rate of acute HBV infection was noted among
those 20-24 years of age (69.6% reduction) followed by the 25-29 year age group (59.6%
reduction) and the 30-39 year age group (53.0% reduction). In 2011, there was a notable rate
increase among females in the 25-39 year age groups, followed by a decline in 2012 and 2013

(Figure 4).
Figure 4. Rates of reported cases of acute HBV in Canadian’ females by age group and year, CNDSS,
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2.2.1.3 Rates by province/territory

In 2016, 187 cases of acute HBV were reported in Canada. The provinces with the highest
number of cases were Ontario (115 cases), Alberta (19 cases), Manitoba (13 cases) and
Quebec (12 cases). The rates of reported cases of acute HBV infection were low in all
jurisdictions, however, New Brunswick (1.3 per 100,000 population), Nova Scotia (1.1 per
100,000 population), Manitoba (1.0 per 100,000 population), and Ontario (0.8 per 100,000
population) reported acute HBV infection rates above the national average of 0.5 per 100,000
(Table 1). Rates among males were consistently higher than those among females for all
provinces and territories except in the Yukon and Northwest Territories where no cases were
reported in 2016.

Table 1. Reported number of cases and rates’ of acute HBV infection by sex and
province/territory in Canada, CNDSS, 2016
Male Female Total

Jurisdiction Number Rate per Number Rate per Number Rate per
of cases 100,000 ofcases 100,000 ofcases 100,000

Canada
BC
AB
SK
MB
ON
QC
NB
NS
PE
NL
YT
NT
NU

'Includes data from BC, AB, SK, MB, ON, QC, NB, NS, YT, and NT
N/A: Not Available
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2.2.2 Chronic Hepatitis B

Provinces and territories started reporting chronic cases of HBV infection in different years
(Appendix B). Chronic HBV infection statistics presented in this report were adjusted to
account for differences related to the variation in the year when each jurisdiction started the
reporting. As a consequence, cautious interpretation of these statistics is recommended.

2.2.2.1 Trends over time

The rate of reported cases of chronic HBV infection fluctuated between 2007 and 2016. This
may be related to provinces and territories with different rates joining the surveillance systems
in different years. The overall rate of reported chronic HBV decreased by 16% between 2007
and 2016, from 14.0 to 11.8 per 100,000 population (Figure 5). The decrease occurred among
both males and females, but was more prominent among females (27.7% reduction) than
males (4.0% reduction).

Figure 5. Reported number of cases and rates of chronic HBV infection in Canada’ by
sex, CNDSS, 2007-2016
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2011); ON (Data from 2011-2016)
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2.2.2.2 Rates of reported cases of chronic HBV infection by age group and sex, 2016

In 2016, rates of chronic HBV infection were higher among males than females in all age
groups except the 15-29 year age groups. For both males and females, the highest rate of
reported cases of chronic HBV infection in 2016 was observed in the 30-39 year age group
(28.8 per 100,000 among males, and 23.7 per 100,000 among females) (Figure 6).

Figure 6. Rates of reported cases of chronic HBV in Canada’ by age group and sex,
CNDSS, 2016
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2.2.2.3 Rates of reported cases of chronic HBV infection by province/territory, 2016

The reported number of chronic HBV cases and rates by sex and province/territory for 2016
are presented in Table 2. In 2016, Ontario reported the highest number of cases, 1,691,
followed by British Columbia with 1,113. The jurisdictions of British Columbia (23.4 per
100,000 population), Yukon (21.0 per 100,000 population), Alberta (13.5 per 100,000
population) and Ontario (12.1 per 100,000 population) reported rates of chronic HBV infection
above the national average of 11.8 per 100,000 population. Rates among males were
consistently higher than those among females for all provinces and territories except in the
Northwest Territories where no cases were reported in 2016 (Table 2).

Table 2. Reported number of cases and rates’ of chronic HBV infection by sex and
province/territory in Canada, CNDSS, 2016

Male Female Total

Number Rate per Number Rate per Number Rate per
of cases 100,000 ofcases 100,000 ofcases 100,000

Jurisdiction

Canada
BC
AB
SK
MB
ON
QC
NB
NS
PE
NL
YT
NT
NU

"Includes Data from BC, AB, SK, MB, ON, QC, NB, NS, YT and NT
N/A: Not Available
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2.3 DISCUSSION

Overall, although the rate of reported cases of HBV in Canada is low, it remains an important
and preventable cause of illness and death. In 2013 (the most recent year for which mortality
data were available from Statistics Canada), acute HBV infection was documented as the
leading cause of 18 deaths in Canada, and a further 50 deaths were attributed to chronic HBV
infection (17). The true magnitude of HBV-related deaths is likely higher due to potential
misclassification on death certificates (18).

Acute HBV cases offer valuable insight into current transmission trends and patterns, as cases
diagnosed and reported as acute infection approximate incident cases (i.e., those that have
been recently acquired). Data from the CNDSS indicate a decrease in the overall rates of
reported cases of acute HBV infection between 2007 and 2015 in Canada, with a slight
increase observed in 2016. It is however too early to know if this increase is real or due to
fluctuation. Rates were consistently higher among males than females over this timeframe. In
2016, the rate of reported cases of acute HBV infection was highest among males and
females in the 25-59 year age groups.

These decreasing rates of acute HBV infection in Canada may be attributable to the
implementation of routine immunization programs in all provinces and territories, starting in the
early 1990s. These programs are offered to infants and/or school-aged children and, in some
jurisdictions, to high-risk populations (15). Those who received HBV vaccines are considered
to be protected both from acute and chronic HBV infection. As an increasing proportion of the
Canadian population is covered by HBV immunization, it is reasonable to expect continued
decreases in acute HBV rates. In 2015, HBV immunization coverage by the second birthday
was estimated to be 69.2% in provinces and territories with a three-dose infant program (19).
Coverage with at least one dose of the HBV vaccine by the 17th birthday was 88.1% in 2015
(19). In 2014, national HBV immunization coverage was estimated to be at 52.2% for adults
belonging to the 18 to 64 age cohort; however, approximately 72.2% of health care workers
had received at least one dose of HBV vaccine (20).

Refinement in blood screening and improved infection prevention and control practices in
health care settings have also likely contributed to Canada’s decreasing rates of acute HBV
infection. Under the Blood Safety Contribution Program (BSCP) of PHAC through the
Transfusion Transmitted Injury Surveillance System (TTISS), no case of acute HBV infection
related to blood transfusion has been reported. Surveillance of blood donations received by
the Canadian Blood Services (CBS) in 2016 indicate that HBV was detected in 55.6 per
100,000 first-time donors (first time donations comprise nearly 10% of the total overall
donations) and only 0.9 per 100,000 repeat donors (i.e. donations among those who have
donated previously) (21). HBV positivity was higher in donations received from males (8.7 per
100,000 donations) compared to donations from females (3.6 per 100, 000 donations).

Comparisons in acute HBV rates between Canada and other countries are limited due to
differences in case definitions, reporting sources, public health interventions and screening
programs. However, declining rates have been similarly observed in most countries with
comparable population structures, health status, and public health infrastructure. For example,
data from routine and/or enhanced surveillance in England indicate that the annual rate of
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acute HBV in that country has been decreasing over time (22). From 2015 to 2016, the annual
rate of reported acute HBV cases decreased from 0.83 per 100,000 population to 0.82 per
100,000 population (22). On the other hand, the annual number of reported cases of acute
HBV infection has been fluctuating in the US between 2012 and 2016, with each decrease in
this time period being followed by a small increase the following year (23). From 2015 to 2016,
a decrease of 4.5% was observed from 3,370 (1.1 case per 100,000) to 3,218 cases (1.0 case
per 100,000) (23).

Understanding the magnitude of chronic HBV infection in Canada is important as it represents
the potential burden of disease in Canada resulting from the prolonged inability to clear the
infection. Chronic HBV infection can lead to long-term conditions such as cirrhosis and liver
cancer (8). Data from the Canadian Organ Replacement Register (CORR) indicate that HBV
was the primary diagnosis for 3.0% of liver transplant recipients in Canada, excluding Quebec,
from 2007 to 2016 (24). In comparison to acute HBV infection, individuals with chronic HBV
infection are more likely to transmit the virus to others, as the period of communicability is
relatively brief during acute infection (25).

As a result of variable reporting of chronic HBV cases by provinces and territories between
2007 and 2016, the analysis of chronic HBV infection trends over time must be interpreted
with caution. CNDSS data indicate that rates of reported chronic HBV cases decreased
between 2013 and 2015. In 2016, the highest rates both among males and females were
observed in the 30-39 year age group.

The rates of reported chronic HBV infection are higher than those of acute HBV for a variety of
reasons, including the longer duration of chronic infection and also the likely under-diagnosis
of acute cases due to their largely asymptomatic nature. Chronic HBV infection is more likely
to be diagnosed among those who were not immunized as children, as evidenced by higher
rates of reported cases among those 30 years old and over, who would have been older than
the recommended recipients of vaccine at the time of the implementation of universal
immunization programs.

Population seroprevalence studies can help provide additional information on the burden of
HBV infection in Canada. The Canadian Health Measures Survey (CHMS) (26, 27) found the
seroprevalence of current HBV infection, inclusive of both acute and chronic infection, to be
0.4% over a period of data collection spanning from 2007 to 2011. Serological evidence of a
previous HBV infection was identified among 4.2% of participants. Of those previously infected
with HBV, 79% demonstrated complete resolution and protective immunity (28). Such surveys
provide useful information and complement the surveillance system to better characterize
disease burden due to HBV infection.

There is evidence that immigration from countries where HBV is endemic likely contributes to
the burden of HBV in Canada (29). According to one study conducted in 2011, approximately
3% of immigrants to Canada during the early 2000s were estimated to be infected with HBV
while only 0.5% of Canadian-born people were infected during the same period (30). However,
the prevalence of chronic HBV infection amongst immigrants to Canada could actually be
higher than 3% as found in a 2012 study from McGill University in which 6.7% of immigrants
had chronic HBV (31). In a study in British Columbia, the majority of the chronic HBV
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infections identified in recent years were among persons who had emigrated from a country
where HBV was endemic (32).

Though HBYV infection rates are generally low among the general population in Canada, past
research has demonstrated that certain factors are strongly associated with the risk of
infection; these include high-risk sexual activity, injection drug use, household contact with an
HBsAg carrier, a history of blood transfusion, and body piercing and tattooing (33, 34). Due to
such risk factors, some vulnerable populations experience higher than average rates of HBV
infection, such as people who inject drugs and street-involved youth who may not have
benefitted from provincial/territorial immunization programs despite being eligible for them (35,
36).

2.4 LIMITATIONS

There are notable limitations to the findings presented in this report. Reporting practices did
not remain consistent over the timeframe included in this report and, as a result, certain
provinces and territories were not included in acute and/or chronic HBV infection data
analyses during some time periods. Unlike the reporting of acute HBV which was more
consistent over the 2009-2016 timeframe, reporting of chronic HBV across jurisdictions over
this same period was more variable. In addition, Prince Edward Island, Newfoundland and
Labrador, and Nunavut did not specify infection status for the HBV cases reported to CNDSS
and have always reported hepatitis B cases as unspecified. Among those provinces that
reported acute and chronic cases, some of the cases were also reported as unclassified. In
2016 alone, 578 cases of HBV infections were reported as unspecified and therefore are not
presented in this report.

The data are limited to analysis by age, sex, and infection status. At this time, there are no
additional data elements in the CNDSS to help explain observed trends. Consequently, it is
not clear what proportion of reported HBV infections are due to cases imported from endemic
countries, injection drug use, or high risk sexual practices.

Observed trends over time may also be reflective of changes in screening practices or
improved diagnostic capability, resulting in increased detection of persons with HBV infection,
many of whom likely acquired the infection well before the time of diagnosis. Additionally,
these trends may be attributable to the heightened ability to distinguish acute from chronic
infection, or improved surveillance and reporting.

Rates based on small numbers of cases are more prone to fluctuation over time, such as with
acute HBV, and should be interpreted with caution.

Finally, the HBV rates presented in this report are likely an underestimation of the true burden
of infection in Canada. As acute HBV infection is asymptomatic in over 90% of children and
50-70% of adults, the majority of individuals recently infected will not present to a health care
practitioner for testing and therefore will not be reported to the CNDSS as an acute case of
HBV. Results from the 2007 to 2009 and 2009 to 2011 CHMS suggest that more than half of
the survey participants with laboratory-confirmed HBV were unaware of their infections (28).
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Additionally, HBV infection often occurs in hard-to-reach populations who may not have
access to a health care provider or who may exhibit low health care seeking behaviour.

The burden of chronic HBV infection in Canada, in terms of number of cases, is
underestimated in this report due to the unavailability of chronic HBV infection data from
different provinces for the timeframe presented. Finally, though in some instances a reported
acute case may become a carrier at a later time, this was not assessed in the present report
and data provided to PHAC by provinces and territories were considered final for the
respective reporting year.

2.5 CONCLUSION

Although there are limitations to available data, the findings presented in this report help
address a significant knowledge gap and are useful for detecting major trends in acute and
chronic HBV infection in Canada. Canada continues to have a downward trend in HBV rates,
most notably in acute HBV cases, and a continued downward trend in chronic HBV cases will
eventually result from the vaccination strategies, especially those targeting high-risk
populations.

Given the potential for HBV infection to progress to more serious conditions, such as cirrhosis,
hepatocellular carcinoma and liver decompensation, and the consequent potential for putting a
strain on Canada’s health care system, continued monitoring of HBV infection is essential.
Surveillance data are used to inform the development of public health programs, guidelines,
and recommendations. PHAC released a primary care reference guide for the management of
hepatitis B in 2013 (13), and provides recommendations on the use of HBV vaccine in the
Canadian Immunization Guide (15). In the future, increasing national capacity to differentiate
between acute and chronic HBV cases and standardized reporting will generate more robust
data to better assess the state of HBV infection in Canada, and further contribute to public
health actions.
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3.0 HEPATITIS C

3.1 INTRODUCTION

HCV is an enveloped, single-stranded linear RNA virus belonging to the Flaviviridae family.
Six genotypes of hepatitis C virus have been identified; genotype 1 is the predominant strain in
Canada and throughout North America (37, 38). Individuals with acute HCV infection are
commonly asymptomatic, which poses a challenge for identifying new cases. Approximately
15% to 50% of individuals will spontaneously clear and recover from their infection (8).
Spontaneous clearance has been found to occur more often among those who experience
symptomatic HCV infection, which is thought to signal a more robust immune response (39).
Approximately 50% to 85% of those with acute HCV infection will progress to chronic infection
but will remain asymptomatic for decades (40). Chronic hepatitis C infection can lead to liver
fibrosis, cirrhosis and hepatocarcinoma. It is associated with high costs and a significant
burden for individuals and for the healthcare system.

It is estimated that up to 246,000 people were living with HCV infection in Canada in 2011;
44% of them were unaware of their infection (41). From 2004 to 2010 in Canada, the number
of hospital admissions associated with hepatitis C and liver disease increased at a rate of
6.0% per year (42). Chronic hepatitis C is also the main factor associated with the need for
liver transplants in Canada (25) and the disease associated with the greatest relative
contribution to the burden of infectious diseases in Ontario according to a 2010 study (43).
Data from the Canadian Organ Replacement Register (CORR) indicate that hepatitis C was
the second most common primary diagnosis, after cancer, for liver transplant recipients in
Canada from 2007 to 2016, excluding Quebec (24). HCV was the primary diagnosis for 18.1%
of liver transplant recipients.

HCV is highly transmissible, and is spread through contact with infected blood. The majority of
HCV infections in Canada occur through the sharing of needles and other drug injection
materials (e.g., cooker, water, filter, etc.) (44). In the 2011 surveillance report on HCV in
Canada, it was estimated that 54% to 70% of hepatitis C infection cases between 2005 and
2010 were a result of injection drug use (44). In a surveillance survey conducted by PHAC in
2004-2008, 63% of newly diagnosed HCV cases with known risk factor information were
associated with injection drug use (45).

Today, the risk of being infected with HCV from blood transfusions in Canada is significantly
lower than becoming infected through injection drug use. In Canada, all blood donations are
tested for the virus before transfusion (46). In its 2016 surveillance report, the Canadian Blood
Services stated that the estimated residual risk of transmitting HCV in Canada through blood
transfusions is 1 in 12.6 million donations (21). Other less common routes of HCV
transmission include spread through the sharing of sharp instruments and personal hygiene
equipment with an infected person (e.g., razors, toothbrushes, scissors and nail clippers), as
well as equipment for snorting or smoking drugs (e.g., straws, pipes, etc.).
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High-risk populations include persons who inject drugs, incarcerated populations (through
contact with infected blood through injection drug use, fights or tattooing), Indigenous peoples
(injection drug use being the primary risk factor) and foreign-born persons from endemic
countries (prevalence greater than 3%) (47). Persons born during the years 1950-1970 have
been also been reported as having high chronic HCV infection rates (41).

Sexual transmission is thought to be rare in general, although HIV-positive gay, bisexual and
other men who have sex with men appear to be at an elevated risk of contracting HCV through
sexual transmission (48). Additionally, couples who have unprotected sex during a woman’s
menstrual cycle could have moderate risk of sexual transmission if one of the sexual partners
is infected with the virus (49). Vertical transmission from mother to child has also been
documented (50, 51).

Although there is no vaccine to prevent hepatitis C, new treatments called direct-acting
antiviral agents (DAA) have been approved by Health Canada since 2014. In addition to being
highly effective, these drugs require a shorter duration of treatment than previously used
interferon-based treatment and are associated with fewer side effects.

This section of the report summarizes surveillance data on cases and rates of hepatitis C virus
infection in Canada during the period 2007 to 2016. The HCV data presented in this report
represent unspecified infections and include acute, chronic, resolved, and indeterminate HCV
infections.
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3.2 NATIONAL TRENDS

3.2.1 Trends over time

Between 2007 and 2011, the overall rates of reported cases of HCV infection decreased
steadily, and appear to be stabilizing or increasing slightly since 2012 (Figure 7). In 2007, a
total of 12,063 cases were reported, corresponding to a rate of 36.7 per 100,000, compared to
2016 when a total of 11,265 cases were reported, for a rate of 31.1 per 100,000. This
represents a 15.3% decrease from 2007 to 2016. The rate of reported HCV infection was
slightly higher in 2016 compared to 2015 (31.1 vs. 30.3 per 100,000 population).

Between 2007 and 2016, reported HCV infection rates were consistently higher among males
than females. During this period, the HCV infection rate among males decreased by 15.7%
(from 46.4 to 39.1 per 100,000), whereas it decreased by 12.2% among females (from 26.2 to
23.0 per 100,000) (Figure 7).

Figure 7. Reported number of cases and rates of HCV infection in Canada, by sex, CNDSS, 2007 - 2016
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3.2.2 Rates of reported cases of HCV in Canada by age group and sex, 2016

In 2016, 7,039 hepatitis C cases (62.6%) were reported among males compared to 4,204
cases (37.4%) among females. The highest rates of HCV infection among males were
observed in the 25-59 year age groups and ranged from 54.5 (40-59 year age group) to 63.7
(25-29 year age group) per 100,000. Among females, the rates were highest in the 25-29 year
age group (46.7 per 100,000 population) followed by the 20-24 year age group (40.6 per
100,000 population) and the 30-39 year age group (37.3 per 100,000 population). Rates of
HCV infection were lowest among those under 15 years of age, 0.9 and 1.0 per 100,000 for
males and females respectively (Figure 8).

Figure 8. Rates of reported cases of HCV in Canada by age group and sex, CNDSS, 2016
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Between 2007 and 2016, males aged 30-59 years old and 15-19 years old showed decreases
in the rate of reported cases. There was an 8.7% rate decrease in the 30-39 year age group
(from 68.8 to 62.7 cases per 100,000 population), a 38.2% decrease in the 40-59 year age
group (from 88.2 to 54.5 per 100,000 population), and a 16.3% decrease in the 15-19 year
age group (from 6.7 to 5.6 cases per 100,000). From 2012 to 2016, the rate of reported HCV
cases among males younger than 15 years of age appeared to increase the most (59.9%,from
0.6 to 0.9 per 100,000 population) (Figure 9). Between 2007 and 2016, males 60 years of age
and older had the highest increase in reported rates (55.6%, from 22.2 to 34.5 per 100,000).

Figure 9. Rates of reported cases of HCV in Canadian males by age group and year, CNDSS, 2007 —
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The highest increase in rates of reported HCV cases among females between 2007 and 2016
was observed for the 20-24 year age group (29.1%, from 31.5 to 40.6 cases per 100,000
population) (Figure 10). For the same period, the greatest decrease in rate for women was
observed in the 40-59 year age group of (34.0%, from 40.7 to 26.9 per 100,000).

Age group and sex-specific rates of reported cases of hepatitis C from 2007 to 2016 are
presented in Appendix D.

Figure 10. Rates of reported cases of HCV in Canadian females by age group and year, CNDSS, 2007 -

2016
=¢=0 to 14 years
50.0 - =@=15 to 19 years
' =fe=20 to 24 years
45.0 - == )5 to 29 years
===30 to 39 years
40.0 4 =@=40 to 59 years
=60+ years
35.0
o
S 30.0
=
=
o 250 4
Q
o
£ 200 -
o
15.0 A
10.0
5.0 +
gy . N ————

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year




35 | REPORT ON HEPATITIS B AND C IN CANADA: 2016

3.2.3 Reported number of cases and rates of HCV infection by sex and
province/territory in Canada, 2016

In 2016, the highest rates of reported cases of HCV infection were observed in Saskatchewan
(62.8 per 100,000 population) and British Columbia (48.5 per 100,000 population), followed by
Yukon (47.3 per 100,000 population), Alberta (39.3 per 100,000 population), Manitoba (34.9
per 100,000 population), and Nova Scotia (32.3 per 100,000 population); all these
provinces/territories reported rates above the national average of 31.1 per 100,000 population
(Table 3).

Rates among males were consistently higher than rates among females across all provinces
and territories, except in Nunavut where no cases were reported in 2016.

Table 3. Reported number of cases and rates of HCV infection by sex and province/territory in
Canada, CNDSS, 2016

Jurisdiction Male Female Total’

Number Rate per Number Rate per Number Rate per
of cases 100,000 ofcases 100,000 ofcases 100,000

Canada
BC
AB
SK
MB
ON

QcC
NB
NS
PE
NL
YT
NT
NU

! Total includes cases of unspecified sex.
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3.2.4 Reported number of cases and rates of HCV infection by age group and
province/territory in Canada, 2016

The proportion of cases of hepatitis C by age group is presented in Table 4 for each province
and territory. In 2016, the highest proportion of cases was found in the 20-39 year age group
in Canada. Although this age group represents 27% of the total Canadian population, they
accounted for 43.2% of all cases. However, when adding up proportion of cases for those age
40 and over, it appeared that in Alberta, British Columbia, the Northwest Territories, Ontario,
Quebec and Yukon, over 50% of the cases were 40 years old and over. This proportion of
cases over 40 years was 54.8% nationally.

Table 4. Reported number of cases and rates of HCV infection by sex and province/territory in
Canada, CNDSS, 2016

Proportion of cases of hepatitis C
by age group (%)*

Province/Territory

20-39 40-59

Canada

N/A: Not available
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3.3 DISCUSSION

Infection with HCV is a significant public health issue affecting certain segments of the
Canadian population, and has multiple treatment and care implications (25).

Between 2007 and 2016, the overall rate of reported HCV infections in Canada declined by
15.3%. However, when considering the past 5 years (2012-2016), the rates appear to have
stabilized (from 29.5 in 2012 to 31.1 per 100,000 population in 2016). The majority of cases
(62.6%) were found among males in 2016, in line with previous years. The general trend in
HCV rates among both men and women consists of a sharp decrease in the 1990s and 2000s
followed by stabilization in recent years.

Hepatitis C rates recently increased in adults aged 20-39 years old. Over the past 5 years,
rates among those 25-39 years old increased the most. Noteworthy is the fact that rates
among 20-24 year old females also notably increased over the past 5 years. In 2016, the
highest rates of hepatitis C were found among men 25-59 years of age and among women 20-
39 years of age.

Rates in provinces and territories ranged from 0.0 to 62.8 per 100,000 population with six
provinces and territories (British Columbia, Alberta, Saskatchewan, Manitoba, Yukon and
Nova Scotia) exhibiting rates above the 2016 national average of 31.1 per 100,000 population.

The United States Centers for Disease Control and Prevention (USCDC) reported an increase
in acute cases of hepatitis C since 2010 in both men and women with an overall 3.5-fold
increase from 2010 through 2016 after having declined by 48.2% between 2001 and 2010
(52). Among those with known risk factors, injection drug use was the most frequently reported
risk exposure. Reasons for rising rates were said to be related to an increase in injection drug
use and to a lesser extent, to improved case detection. Injection drug use was also reported
as the most important risk factor for HCV infection in France (53) and in the United Kingdom
(UK) (54). In the latter, men also had higher rates than females. In 2016, the highest number
of cases was reported among those between 25-49 years of age in the UK. Similarly, the
highest rate was in the 25-39 year age group in Australia in 2014 (55). Similar to the situation
observed in Canada, the rate of hepatitis C infection in Australia has remained stable between
2012 and 2015, following a 22% decline between 2006 and 2011. A similar trend was
observed in all age groups.

The Canadian Health Measures Survey (CHMS) estimated the seroprevalence of the HCV
antibody (anti-HCV), a marker of lifetime exposure to the virus, to be 0.5% of the household-
dwelling population in Canada over a period of data collection spanning 2007 to 2011 (28).
However, 2011 modelled prevalence estimates, taking into account vulnerable populations not
surveyed by the CHMS (such as the homeless, prison inmates, and foreign-born populations
who do not speak English or French) indicate that the rate of anti-HCV in the Canadian
population may be closer to 1% (plausibility range: 0.6-1.3%), with approximately 42% to 45%
of those being unaware of their status. The prevalence of chronic HCV infection was estimated
to be at 0.6% (41).
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In a 2014 study, it was estimated that by 2035, 23% of chronic hepatitis C patients in Canada
will experience severe complications (56). Between 2013 and 2035, compensated cirrhosis is
expected to increase by 89%, decompensated cirrhosis by 80%, hepatocellular carcinoma by
205%, and liver-related deaths by 160%. Another study published in 2016 indicated that
between 1990 and 2013, disability-adjusted life years in high income North American countries
increased from 89.2 per 100,000 to 177.2 per 100,000 for HCV infection attributable to
injection drug use (57).

Although no deaths were reported in Canada due to acute HCV infection in 2013 (as
compared to 33 in 2012 and 34 in 2011), 465 deaths were attributed to chronic HCV in that
year (an increase from the 408 cases reported in 2012) (17). As with HBV, there is likely
considerable underestimation of the number of HCV-related deaths due to potential
misclassification on death certificates (58).

Males have consistently represented a larger proportion of reported HCV infections,
particularly among those aged 25 years and over although differences in male and female
rates have narrowed since 2007 because of a larger decrease in the number of reported HCV
infections among males (15.7%) compared to females (12.2%). These differences in rates
between males and females might be explained in part by injection drug use, the most
prevalent mode of transmission of HCV in Canada. Studies among people who inject drugs in
Canada during 2010 to 2012 found that the lifetime exposure to hepatitis C (as measured by
HCV antibody in a dried blood spot specimen) was 68% (59). The majority of participants in
these studies (and the majority of people who inject drugs in general) are male which may
partly explain why rates of reported HCV cases are higher among men. Differences between
rates of reported infections and undiagnosed infections among males and females may also
be a reflection of different testing behaviours as females are more likely to seek health care
and testing (60).

Trends in HCV infection rates may be affected by changes in drug use practices. For example,
studies have shown that use of smoked or snorted drugs such as crack cocaine in place of
those administered primarily by injection can lessen the risk of HCV and other blood-borne
infection transmission (61). Public health interventions aimed at preventing adverse
consequences of drug use may also have a significant effect on these trends by affecting
transmission rates (62).

As with HBV infection, changes in blood donation and infection control practices may have
also contributed to Canada’s decreasing rates of HCV. Canadian Blood Services data from
2016 indicate that HCV was detected in 43.4 per 100,000 first-time donors, and 0.5 per
100,000 repeat donors (21).

An additional source of HCV cases may be immigration to Canada from countries where the
virus is endemic, particularly from those regions where infection control measures to prevent
the transmission of blood-borne infections in health care settings are not routinely
implemented. In 2002, it was estimated that immigrants accounted for 20% of hepatitis C
cases in Canada (63).

New highly effective direct-acting antiviral (DAA) treatments are making a difference; they
provide an opportunity for broad treatment scale-up, as they might now be more acceptable to
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high risk populations such as people who inject drugs, given their short treatment duration and
lack of side effects, contrary to previous interferon-based regimens (64, 65). One challenge
raised by hepatitis C treatment is the possibility of a higher risk of reinfection after shorter,
better-tolerated treatments if risk behaviours are continued, especially in high risk populations
such as people who inject drugs and HIV-positive gay, bisexual and other men who have sex
with men (66-68). Concurrent harm-reduction strategies and behavioural and structural
interventions are needed along with treatment scale-up to reduce the risk of reinfections.

The current public health crisis of opioid overdoses may add another burden in populations
such as people who inject drugs who are concurrently affected by the opioid epidemic and
hepatitis C. Interventions implemented to address one of these issues should also support the
second one, where possible.

3.4 LIMITATIONS

The findings of this report should be interpreted in light of several data limitations. First, the
HCV case definition used for national surveillance and the reporting protocols used by
provinces and territories have evolved over time, which may have affected case reporting. 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 may have affected the accuracy of resulting HCV
surveillance data (69).

Second, 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;
as a result, CNDSS data may reflect primarily chronic cases. According to results from the
CHMS, only 30% of Canadian respondents who tested positive for a current HCV infection
reported having been diagnosed with HCV (28). 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.

Third, the data available from CNDSS are limited to analysis by age, sex, and
province/territory. At this time, there are no additional data elements in the CNDSS that could
explain observed trends. Consequently, it is not clear what proportion of reported HCV
infections is due to transmission through injection drug use or other risky behaviours or
whether the virus is disproportionality affecting other populations.

Finally, information on whether reported HCV infections were acute or chronic was not

available from most provinces and territories; the data presented here represent unspecified
cases and so cannot indicate trends in acute (or more recent) HCV infection.
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3.5 CONCLUSION

The rate of reported HCV infections appears to be stabilizing in Canada. Given the potential
for HCV infection to progress to more serious conditions and the consequent potential burden
on Canada’s health care system, continued monitoring of HCV infections is essential.

To improve the ability of surveillance data to help monitor Canada’s progress towards
prevention and control of HCV infection, additional efforts are being made to harmonize the
reporting of hepatitis C cases by stage of infection and to improve the quality of HCV infection
data collected through routine surveillance. Surveillance, supported by research that examines
factors affecting observed trends, can contribute to the development of tailored interventions
to address HCV infections in Canada.
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APPENDIX A: CASE DEFINITIONS

Table 5. Hepatitis B case definitions used under the CNDSS

Infection status ' Case definition (3)
Acute HBYV infection HBsAg and anti-HBclgM positive in the context of a
compatible clinical history or probable exposure

OR
clearance of HBsAg in a person who was documented to be

HBsAg positive within the last six months in the context of a
compatible clinical history or probable exposure

Confirmed chronic HBV a person being HBsAg positive for more than 6 months
infection
OR
detection of HBsAg in the documented absence of anti-
HBclgM
OR

detection of HBV DNA for more than 6 months.
Unspecified HBV infection’ serological profile not in line with either acute or chronic case
definition and HBsAg positive

OR

detection of HBY DNA

' For purposes of this report, cases reported as unspecified could also include cases not differentiated
as acute or chronic by the reporting province or territory.




49 | REPORT ON HEPATITIS B AND C IN CANADA: 2016

Table 6. Hepatitis C case definitions used under the CNDSS - updated 2011

Infection status Case definition (4)
Confirmed case - Acute or Detection of hepatitis C virus antibodies (anti-HCV) or hepatitis
recent infection C virus RNA (HCV RNA) in a person with discrete onset of any

symptom or sign of acute viral hepatitis within 6 months
preceding the first positive HCV test

AND negative anti-HAV IgM, and negative anti-HBc IgM or
HBsAg tests

AND serum alanine aminotransferase (ALT) greater than 2.5
times the upper normal limit

OR

Detection of hepatitis C virus antibodies (anti-HCV) in a person
with a documented anti-HCV negative test within the preceding
12 months

OR

Detection of hepatitis C virus RNA (HCV RNA) in a person with
a documented HCV RNA negative test within the preceding 12

months
Confirmed case — Detection of hepatitis C virus antibodies (anti-HCV)
Unspecified (including
chronic and resolved OR
infections'

Detection of hepatitis C virus RNA (HCV RNA)
NOTE:

If diagnosis is based on anti-HCV alone, it should be confirmed by HCV RNA, immunoblot, a
second manufacturer’s EIA, or based on an EIA signal to cut-off ratio predictive of a positive
immunoblot. If HCV-RNA is used solely to confirm active infection, a repeat test is
recommended. The HCV seroconversion window period is approximately 5-10 weeks. It is
estimated that 30% of acute infections may be missed if anti-HCV is the only marker of infection
used during this period. HCV-RNA is detectable within two to three weeks of infection and, in
the context of clinical iliness, can identify acute HCV infection even in the absence of anti-HCV.

' For purposes of this report cases reported as unspecified could also include cases not differentiated
as acute or chronic by the reporting province or territory.
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APPENDIX B: REPORTED RATES OF ACUTE AND CHRONIC HBV
INFECTIONS PER 100,000 POPULATION IN CANADA, CNDSS, 2007-2016

Rates per 100,000: Reported Cases of Acute HBV
PIT 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
BC 0.91 0.71 0.59 0.25 0.29 0.29 0.24 0.39 0.17 0.11
AB 0.51 0.92 0.71 0.62 0.58 0.62 0.65 0.24 0.45 0.45
SK 0.70 1.38 0.77 1.05 1.22 0.83 0.63 0.80 0.88 0.26
MB UN UN 0.33 0.16 0.49 0.16 0.40 0.31 0.23 0.99
ON 1.32 1.12 1.01 0.96 0.94 0.70 0.76 0.75 0.66 0.82
QC 0.58 0.57 0.43 0.28 0.30 0.37 0.22 0.24 0.13 0.14
NB NR NR 1.07 0.53 1.06 0.40 0.13 1.19 0.27 1.32
NS UN UN 0.32 0.11 0.53 0.21 0.74 0.74 0.96 1.05
PE UN UN UN UN UN UN UN UN UN UN
NL UN UN UN UN UN UN UN UN UN UN
YT NR 0.00 0.00 2.89 0.00 0.00 0.00 0.00 2.68 0.00
NT NR NR 2.32 0.00 0.00 0.00 2.28 2.28 0.00 0.00
NU UN UN UN UN UN UN UN UN UN UN

Rates per 100,000: Reported Cases of Chronic HBV
PIT 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
BC 32.00 [29.98 [26.73 [2595 [2294 (2195 [24.36 |21.39 |21.53 |23.39
AB 5.86 19.83 |16.63 |1538 |1290 |[17.08 |15.28 |13.39 |12.73 |13.55
SK NR NR 7.83 8.18 6.85 1252 |9.14 NR 9.19 11.23
MB UN UN 8.44 10.73 | NR 4.16 4.66 5.39 9.34 10.32
ON NR NR NR NR 18.76 [ 1785 [17.34 |[1540 |13.28 |12.10
QcC 8.96 9.01 8.12 6.07 4.66 5.85 6.62 6.59 5.58 5.55
NB 0.80 1.74 4.53 4.38 3.18 5.15 5.69 3.98 5.70 9.11
NS UN UN 0.53 0.64 0.42 0.85 0.53 1.80 0.96 1.48
PE UN UN UN UN UN UN UN UN UN UN
NL UN UN UN UN UN UN UN UN UN UN
YT NR 0.00 0.00 11.56 | 1412 |8.32 16.53 | 16.30 | 13.41 21.01
NT NR NR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NU UN UN UN UN UN UN UN UN UN UN

UN: Only Unspecified Cases Reported
NR: The P/Ts did not report cases classified as either acute or chronic HBV infections
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APPENDIX C: HCV INFECTION REPORTING IN CANADA: CNDSS 2007-2016

2007 | 2008 | 2009 [ 2010 [2011 |2012 | 2013 | 2014 | 2015 | 2016

BC Reported as unspecified HCV Infection Reported HCV Infection classified into
Acute and Chronic categories

AB Reported as unspecified HCV Infection Reported | Reported HCV Infection
as classified into Acute, Chronic,
Chronic and Unspecified categories
HCV
Infection

SK Reported as unspecified HCV Infection
MB Reported as unspecified HCV Infection
ON Reported as unspecified HCV Infection

Qc Reported as unspecified HCV Infection Reported HCV Infection classified into
Acute and Unspecified categories

NB Reported as unspecified HCV Infection
NS Reported as unspecified HCV Infection

PE Reported as unspecified HCV Infection
NL Reported as unspecified HCV Infection
YT Reported as unspecified HCV Infection Reported HCV Infection

classified into Acute vs
Chronic categories

NT Reported as unspecified HCV Infection
NU Reported as unspecified HCV Infection
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APPENDIX D: REPORTED RATES OF HCV INFECTION PER 100,000
POPULATION IN CANADA, BY SEX AND AGE GROUP, CNDSS, 2007-2016

Reported rates of HCV infection among males in Canada, overall and by age group, CNDSS,

2007-2016
Year Overall Age groups
rate 0-14 years | 15-19 | 20-24 25-29 30-39 40-59 60+
years | years years years years years

2007 46.4 0.9 6.7 29.1 51.6 68.8 88.2 22.2
2008 46.1 1.0 5.8 31.6 53.2 63.0 89.0 22.5
2009 42.6 1.1 5.0 27.7 50.0 61.2 81.4 20.3
2010 40.0 0.7 5.8 26.7 42.0 54.8 76.6 22.8
2011 37.4 0.7 6.2 24.0 43.2 51.5 68.4 25.0
2012 36.8 0.6 6.0 31.0 41.7 51.9 64.4 26.5
2013 37.4 0.6 6.5 39.2 46.3 51.0 61.4 26.2
2013 37.4 0.7 6.4 38.9 46.2 51.0 61.6 29.7
2015 38.0 0.8 6.5 40.0 57.7 54.3 57.0 32.9
2016 39.1 0.9 5.6 38.2 63.7 62.7 54.5 34.5

Reported rates of HCV infection among females in Canada, overall and by age group, CNDSS,

2007-2016
Year Overall Age groups
rate O-14 years [ 15-19  [20-24 [25-29 [30-39 [40-59 |60+
years years years years years years

2007 26.2 1.2 1.7 315 39.8 40.4 40.7 14.1
2008 25.8 1.3 13.0 34.1 38.8 41.0 37.9 14.7
2009 23.3 1.0 12.9 30.1 36.0 34.9 35.3 13.1
2010 216 1.1 9.1 29.3 333 32.1 33.1 12.0
2011 21.1 0.9 8.3 275 327 316 32.0 12.9
2012 215 0.9 10.4 335 37.9 325 29.8 12.8
2013 212 0.7 12.1 33.2 40.8 305 27.9 14.0
2014 214 0.9 13.4 35.3 42.4 312 273 13.9
2015 224 1.0 13.7 40.3 43.8 35.1 26.7 14.9
2016 23.0 1.0 10.4 40.6 46.7 37.3 26.9 15.8




