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Web exclusive 

First Nations hepatitis C virus infections 
Six-year retrospective study of on-reserve rates 
of newly reported infections in northwestern Ontario 
Janet Gordon PND Natalie Bocking MD MIPH CCFP FRCPC Kathy Pouteau MD MSc DTMH CCFP 

Terri Farrell MB ChB DCH CCFP Gareth Ryan Len Kelly MD MClSc FCFP FRRM 

Abstract 
Objective To document rates of newly reported hepatitis C virus (HCV) cases from 2010 to 2015 in remote First 
Nations communities. 

Design Retrospective analysis of aggregate data of newly reported HCV antibody-positive (Ab+) cases. 

Setting Northwestern Ontario. 

Participants A total of 31 First Nations communities (an on-reserve population of 20901) supported in health care 
by the Sioux Lookout First Nations Health Authority. 

Main outcome measures The aggregate characteristic data included year of notifcation, age range, and sex for a 
6-year period (2010 to 2015). 

Results There were 267 HCV Ab+ cases in the 6-year study 
period. The incidence in 2015 was 324.2 per 100000 population. 
This is 11 times the rate for all of Ontario. The most common 
associated risk factor was sharing of intravenous drug use 
equipment. Women made up 52% of patients with newly reported 
HCV Ab+ cases. More than 45% of cases were in patients 
between 20 and 29 years of age. 

Conclusion This high burden of newly reported HCV Ab+ 
cases in geographically remote First Nations communities 
is concerning, and prevention and treatment resources are 
needed. This burden of disease might pose more urgent 
health and social challenges than can be generalized from the 
experience of the rest of Canada. 

EDITOR’S KEY POINTS 
• Canada’s Aboriginal population faces a 
disproportionate and increasing burden of newly 
reported hepatitis C virus (HCV) infections. This 
problem has been increasing in northwestern 
Ontario since the First Nations leaders declared 
an “epidemic” of opioid abuse in 2009. In 
2015, the rate of newly reported HCV antibody– 
positive cases was 324.2 per 100 000 in the 31 
rural and remote First Nations communities in 
northwestern Ontario. 

• First Nations community members in their 20s 
comprised more than 45% of newly reported cases 
between 2010 and 2015. There was a high rate 
of intravenous drug use among those with newly 
reported HCV antibody-positive cases (86.5%). 

• Much can be learned about the course of HCV 
infection in isolated communities. Some of these 
lessons might be applicable to urban-based 
subcultures with loosely defined geographic 
and social boundaries. Community awareness, 
education, and prevention strategies are critical 
aspects of such clinical and research initiatives 
and exploration of these questions must move 
forward within individual community contexts. 

This article has been peer reviewed. 
Can Fam Physician 2017;63:e488-94 
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Exclusivement sur le web Recherche 

Les infections au virus de l’hépatite C 
chez les Premières Nations 
Une étude rétrospective de 6 ans sur les taux d’infections récemment 
déclarées dans les réserves du nord-ouest de l’Ontario 
Janet Gordon PND Natalie Bocking MD MIPH CCFP FRCPC Kathy Pouteau MD MSc DTMH CCFP 

Terri Farrell MB ChB DCH CCFP Gareth Ryan Len Kelly MD MClSc FCFP FRRM 

Résumé 
Objectif Déterminer les taux de nouveaux cas d’infections au virus de l’hépatite C (VHC) survenus entre 2010 et 2015 
dans des communautés éloignées des Premières Nations. 

Type d’étude Analyse rétrospective de tous les nouveaux cas déclarés positifs aux anticorps du virus de l’hépatite C (VHC). 

Contexte Le nord-ouest de l’Ontario. 

Participants Un total de 31 communautés des Premières Nations (représentant 20  901 personnes vivant sur une 
réserve) qui dépendent de l’Autorité sanitaire des Premières Nations de Sioux Lookout pour leurs soins. 

Principaux paramètres à l’étude L’ensemble des caractéristiques des cas survenus durant la période de 6 ans (de 

POINTS DE REPÈRE DU RÉDACTEUR 
• La population autochtone du Canada fait face à une 
augmentation disproportionnée de nouvelles infections 
au virus de l’hépatite (VHC). Ce problème n’a cessé 
d’augmenter dans le nord-ouest de l’Ontario depuis que 
les chefs des Premières Nations ont déclaré qu’il y avait 
une épidémie de consommation excessive d’opiacés, 
en 2009. En 2015, le taux des nouveaux cas positifs 
aux anticorps du VHC s’élevait à 342,2 pour 100 000 
habitants dans les 31 communautés des Premières 
Nations des régions rurales du nord-ouest de l’Ontario. 

• Entre 2010 et 2015, 45 % des nouveaux cas d’hépatite C 
touchaient des membres des communautés des premières 
Nations âgés de 20 à 29 ans. Il y avait un taux élevé 
d’injections intraveineuses de drogues dans les cas 
déclarés positifs aux anticorps du VHC (86,5 %). 

• Dans des communautés éloignées, il est plus facile de 
tirer des leçons sur la façon dont évolue l’infection au 
VHC. Certaines de ces leçons pourraient s’appliquer à des 
sous-cultures de banlieue dont les limites géographiques 
et sociales sont imprécises. Les différentes communautés 
devront mettre en œuvre les stratégies de sensibilisation, 
de formation et de prévention essentielles aux initiatives 
cliniques et de recherche et à la compréhension de ce 
type de problème. 

2010 à 2015), ce qui comprend l’année de leur déclaration 
ainsi que l’âge et le sexe des patients. 

Résultats On a recensé 267 cas de patients testés positifs 
aux anticorps du VHC au cours de la période de 6 ans. En 
2015, l’incidence était de 324,2 pour 100  000 habitants, ce 
qui est 11 fois plus élevé que le taux pour l’ensemble de 
l’Ontario. Le facteur de risque le plus souvent associé à 
cette condition était le partage des instruments servant aux 
injections intraveineuses. Les femmes représentaient 45% 
des nouveaux cas trouvés positifs aux anticorps du VHC. 
Plus de 45% des patients touchés avaient entre 20 et 29 ans. 

Conclusion Un taux aussi élevé de résultats positifs aux 
anticorps du VHC dans des communautés éloignées des 
Premières Nations est inquiétant et exige que de nouvelles 
ressources soient consacrées à l’instauration de mesures de 
prévention et au traitement de ces patients. Un aussi grand 
nombre de cas risque d’entraîner des problèmes de santé 
et de société plus urgents que ce qu’on pourrait résoudre à 
partir de l’expérience acquise dans le reste du Canada. 

Cet article a fait l’objet d’une révision par des pairs. 
Can Fam Physician 2017;63:e488-94 
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National rates of newly reported hepatitis C virus 
(HCV) infection in Canada are declining.1 Despite 
this reduction, Canada’s Indigenous popula-

tion faces a disproportionate and increasing burden 
of disease.2-4 Modeled estimates of HCV prevalence in 
Canada have shown a 3-fold higher prevalence among 
the Aboriginal population compared with the non-
Aboriginal population.1 

There is a paucity of robust population-based data on 
HCV infection in Aboriginal Canadians. Available informa-
tion largely focuses on urban-based populations. Studies in 
Winnipeg, Man, and in Vancouver and Prince George, BC, 
document high rates of HCV infection in “street-exposed” 
urban Aboriginal people.5,6 These high rates of HCV infec-
tion are associated with intravenous drug use (IVDU), sim-
ilar to Canada-wide data, which show that 80% of newly 
reported HCV infections in 2007 were IVDU-related.7 

In 2009, First Nations leaders in northwestern 
Ontario declared a state of emergency concerning the 
widespread use of opioids in their communities.8 Since 
then, regional hospital- and community-based programs 
have been developed to offer treatment for opioid use 
disorder.9-12 An important aspect of these programs is 
increased screening for blood-borne infection. The ris-
ing levels of HCV infection encountered by local clini-
cians prompted clinical and research initiatives. 

This study of an on-reserve First Nations population 
spread across 31 remote communities in northwest-
ern Ontario documents rates of newly reported HCV 
antibody-positive (Ab+) test results in a rural Aboriginal 
population over a 6-year period, 2010 to 2015. 

METHODS 

In 2015, the Sioux Lookout First Nations Health 
Authority (SLFNHA) Chiefs in Assembly and the regional 
Chiefs Committee on Health approved research on HCV 
infection in their communities.13 The SLFNHA supports 
community-based medical services and other health 
promotion programs in 31 remote First Nations commu-
nities in northwestern Ontario. 

Aggregate data were received from the Health Canada 
First Nations and Inuit Health Branch (FNIHB)–Ontario 
Region on newly reported HCV Ab+ test result notifca-
tions from these 31 on-reserve communities. The data 
consisted of HCV antibody status notifcations received 
by the FNIHB–Ontario Region through the provincial 
reportable disease system from 2010 to 2015. Case char-
acteristics were collected by the FNIHB through routine 
case and contact management of reportable diseases. 
The aggregate characteristic data included year of noti-
fcation, age range, and sex. Risk factor data were lim-
ited to a 5-year period (2011 to 2015). Testing was done 
both in local community nursing stations and in hospital 

settings. The total number of screening tests performed 
and RNA serology data were not available. 

Cases were limited to individuals with HCV Ab+ test 
results who were reported to the provincial public health 
system and who lived on reserve in the SLFNHA catchment 
area. Individuals who lived off reserve were not included 
in this study. According to Indigenous and Northern Affairs 
Canada (INAC), the on-reserve population of the 31 com-
munities was 20 901 in 2015. Population counts were 
estimated by INAC using the Indian Registration System. 
Age-standardized rates were calculated by the indirect 
method using the 2006 Canadian population. The popula-
tion estimate does not account for patient migration and 
does not include nonregistered community members. 

Ethics approval was received from the Sioux Lookout 
Meno Ya Win Health Centre Research Review and 
Ethics Committee. 

RESULTS 

In 2010, 15 notifcations for HCV Ab+ status were recorded. 
This increased to 86 notifcations in 2014 and 73 in 2015 
(Table 1). The age-standardized annual rate of HCV Ab+ 
test result notifcations increased dramatically between 2010 
(56.6 per 100 000 population, 95% CI 41.9 to 71.3) and 2015 
(324.2 per 100000 population, 95% CI 288.9 to 359.5). Figure 1 
compares these rates with those of Ontario and Canada.14,15 

Women accounted for 52% of patients with newly 
reported HCV Ab+ cases. More than half (54%) of the 
female patients were in the 20- to 29-year-old age group. 
Only 41% of HCV infection cases in men were in patients 
in the 20- to 29-year-old age group, with 52% in the 30-
to 64-year-old age group. More than 45% of cases were 
in patients between 20 and 29 years of age (Figure 2). 

The most commonly reported risk factor was shar-
ing IVDU equipment, which occurred in 86.5% of cases 
(Table 2). 

Fewer than 5 new notifcations for HIV infection were 
reported during the 6-year study period. 

Table 1. Newly reported HCV antibody-positive test 
results and rates per 100000 in SLFNHA communities 
by year: The total no. of reported cases was 267. 

YEAR 
ON-RESERVE 
POPULATION NO. OF CASES RATE PER 100000 (95% CI) 

2010 18 536 15 56.6 (41.9 to 71.3) 

2011 19 072 27 235.5 (205.4 to 265.6) 

2012 19 505 38 169.9 (144.4 to 195.5) 

2013 20 076 28 113.1 (92.3 to 133.9) 

2014 20 463 86 364.7 (364.3 to 402.1) 

2015 20 901 73 324.2 (288.9 to 359.5) 

HCV—hepatitis C virus, SLFNHA—Sioux Lookout First Nations Health 
Authority. 

https://communities.13


VOL 63: NOVEMBER • NOVEMBRE 2017 | Canadian Family Physician • Le Médecin de famille canadien e491 

First Nations hepatitis C virus infections | Research

Figure 1. Age-adjusted rates (per 100 000 population) 
of newly reported hepatitis C virus antibody-positive 
test results among First Nations patients living on 
reserve in SLFNHA communities by year (2010 to 2015) 
and corresponding rates in Canada and Ontario 
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SLFNHA—Sioux Lookout First Nations Health Authority. 
Data from Public Health Ontario14 and Public Health Agency of Canada.15 

Figure 2. No. of reported hepatitis C virus antibody-
positive cases by age group in First Nations communities 
serviced by the SLFNHA from January 1, 2010, to 
December 31, 2015 
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SLFNHA—Sioux Lookout First Nations Health Authority. 

Table 2. Risk factors of individuals with HCV antibody-
positive test results in SLFNHA communities: Patients 
often identifed >1 risk factor; there were 252 reported 
cases from 2011 to 2015. 
RISK FACTOR N (%) 

Epidemiologic link to confirmed case 30 (11.9) 

Had unsafe sex 19 (7.5) 

Shared IVDU equipment 218 (86.5) 

Other 8 (3.2) 

Unknown 17 (6.7) 

HCV—hepatitis C virus, IVDU—intravenous drug use, 
SLFNHA—Sioux Lookout First Nations Health Authority. 

Previous HCV infection incidence rates calculated 
for Canadian Aboriginal populations have focused on 
inner-city First Nations and Metis populations.5,6 In 2013, 
Uhanova et al documented the newly diagnosed HCV 
infection rate at 91.1 per 100000 population among First 
Nations living in Winnipeg, which was 2.5 times the pro-
vincial rate.6 In their study, most (73%) Aboriginal partic-
ipants with HCV infection resided in the inner city. The 
Cedar Project in British Columbia (2003 to 2009) studied 
148 inner-city Aboriginal youth in Vancouver and Prince 
George who used illicit drugs.5 They found that 26% of 
participants became infected with HCV within 2 years of 
initiating IVDU. 

Our study documents a high proportion of IVDU 
among those with newly reported cases of HCV infec-
tion (86.5%) in remote First Nations communities, which 
is higher than the present estimated Canadian risk of 
80% for newly acquired HCV infection,16 but is similar to 
the 58% to 86% range found in many other studies.7,17-20 

First Nations community members in their 20s com-
prised more than 45% of newly reported cases between 
2010 and 2015 (Figure 2). This is ominous, as progres-
sion to hepatic complications is acknowledged to occur 
over a 20-year period.21 This age distribution is similar 
to that in Ontario as a whole, where HCV infection inci-
dence was highest among those aged 25 to 29 years.1,18 

Other population studies demonstrate a younger 
affected age group among Aboriginal participants.5,6 

The proportion of newly reported HCV Ab+ cases
reported among women 20 to 29 years of age in this 
review was slightly higher (52%) than that among men in 
this age group (41%), but the relative number of women 

DISCUSSION 

In 2015, the rate of newly reported HCV Ab+ cases was 
324.2 per 100000 population in the 31 rural and remote 
First Nations communities in northwestern Ontario. This 
is 11 times the 2014 provincial rate of 30.1 per 100 000 
and higher than previous estimates for the Canadian 
Aboriginal population (Figure 1).5,14,15 

tested is not known. This result is similar to other stud-
ies of Canadian Aboriginal populations, but differs from 
the Ontario balance, in which men accounted for 62.2% 
of newly reported HCV Ab+ cases in 2014.14 Opioid use 
disorder is common in our region and community-
based opioid agonist therapy (OAT) programs have been 
recently developed in many communities and include 
routine screening for blood-borne infections. 

https://period.21
https://Canada.15
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Opioid use in pregnancy can occur in as many as 30% 
of pregnancies in the Sioux Lookout Meno Ya Win Health 
Centre catchment population. Hepatitis C virus infection 
screening is therefore regularly added to provincially rec-
ommended HIV and hepatitis B testing.22 This increased 
testing in the pregnant population might account for 
some of the preponderance of female patients with 
newly reported HCV Ab+ cases. Studies in Winnipeg and 
Prince George also documented overrepresentation of 
Aboriginal women in the IVDU population.23,24 

Low rates of HIV infection are reported in this study. 
Ontario HCV infection models estimate 5% to 10% of 
people who actively inject drugs are living with HIV, 
while HCV infection rates are 50% to 75%.25 It is not 
clear why the incidence of HIV infection is particularly 
low in our study population. Establishing surveillance, 
education, prevention, treatment, and harm reduction 
strategies for HCV infection will provide capacity for 
management if increases in HIV infection occur. 

Findings of this study are not generalizable to other 
on-reserve populations. The recent HIV outbreak in on-
reserve First Nations communities in Saskatchewan 
speaks to the vulnerability of isolated communities to 
public health emergencies.26 Centralized federal manage-
ment of on-reserve public health and infectious disease 
surveillance might be too cumbersome to provide an 
appropriately effcient, focused response. Well-resourced 
regional health services might be more able to monitor 
and respond to serious changes in disease profles.27 

In response to changes in drug use patterns and 
increased rates of HCV infection, an interagency 
Sexually Transmitted and Blood-borne Infection 
Working Group was established in 2011. Participants 
included representatives from the SLFNHA, the 
Shibogama First Nations Health Authority, the FNIHB, 
the local provincial health unit, and the Sioux Lookout 
Meno Ya Win Health Centre, and local physicians.13 

With support from the regional chiefs, early activities 
included increasing public awareness about blood-
borne infections, providing education to health care 
providers, and making harm-reduction education 
and needle distribution programming accessible to 
remote communities. Ongoing responsibility for these 
initiatives has been assumed by the SLFNHA under 
Approaches to Community Wellbeing, a develop-
ing First Nations–governed public health system for 
SLFNHA communities. In addition to health promotion 
activities, the SLFNHA, in collaboration with local pri-
mary care physicians, is establishing a program to treat 
and support individuals with HCV infection. 

On-reserve community-based OAT programs were 
first developed in the Sioux Lookout region in 2011. 
Since then, opioid addiction treatment programs, often 
integrating OAT, traditional healing practices, and grief 
and addiction counseling, have become available in 

numerous communities. Programs have demonstrated 
high retention rates and meaningful community-wide 
social change including decreases in community crimi-
nal charges and child protection cases, and increased 
school attendance.11 The obstetric program at the Sioux 
Lookout Meno Ya Win Health Centre has also responded 
to high rates of opioid exposure in pregnancy with tar-
geted OAT programming. The program has since expe-
rienced a decrease in rates of neonatal abstinence 
syndrome in opioid-exposed pregnancies.9,28 

Aboriginal populations have been documented 
to have an increased risk of HCV infection, but 
have no known relevant genetic susceptibility.2-4 

“Colonization, racism, social exclusion and a lack of self-
determination”29 affect the alarming disparities in the 
health of Aboriginal peoples. These ongoing determinants 
of health play a key role in the high burden of addiction 
and preventable illness in northwestern Ontario. 

Robust, community-based education and case detec-
tion, and increased management and treatment capac-
ity will be needed to meet this challenge. Such regional 
initiatives will need special attention in any national 
HCV strategy.30,31 Limited funding for opioid use disorder 
treatment programs has already taxed many communi-
ties’ resources and additional support is required for the 
prevention and management of HCV infection.32 

Further collaborative research efforts are currently 
under way. With the support of local First Nations lead-
ership, SLFNHA has recently partnered with research-
ers at the University Health Network in Toronto, Ont, to 
examine access to community-based testing for blood-
borne infections and to better our understanding of the 
prevalence of HCV infection in the region. Spontaneous 
clearance rates, viral genotyping, disease progression, 
treatment outcomes, re-infection rates, and community 
attitudes are all potential areas to explore. 

According to the 2010 Ontario Burden of Infectious 
Disease Study, HCV infection accounts for the largest 
number of years of life lost owing to premature mor-
tality attributed to infectious diseases.33 Newly avail-
able antiviral agents offer successful and well tolerated 
treatment of HCV infection, which can be delivered in 
remote communities.30 These drugs are expensive, and 
encouraging early treatment should be considered in 
such isolated communities. This will require support by 
the federally funded health insurance program. 

Much can be learned about the course of HCV infec-
tion in isolated communities. Some of these lessons 
might be applicable to urban-based subcultures with 
loosely defined geographic and social boundaries. 
Community awareness, education, and prevention strat-
egies are critical aspects of such clinical and research 
initiatives and exploration of these questions must move 
forward within individual community contexts. 

https://communities.30
https://diseases.33
https://infection.32
https://attendance.11
https://physicians.13
https://profiles.27
https://emergencies.26
https://testing.22
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Limitations 
This study has many limitations. Cases were defned as 
newly reported HCV Ab+ test results, but do not neces-
sarily refect new exposures to the virus. The increase 
in reported HCV Ab+ cases in northwestern Ontario 
might partly refect increased testing associated with 
the initiation of opioid use disorder treatment programs, 
health provider education, and regional health promo-
tion campaigns. Case detection was primarily through 
targeted screening of high-risk individuals and is likely 
an underestimate of the actual prevalence of the dis-
ease. This is similar to Canada-wide detection practices, 
in which population screening is primarily focused on 
high-risk individuals. As RNA results were not available 
for research purposes, we were unable to distinguish 
between cases that evolved into chronic HCV infection 
and those that resolved spontaneously. As such, the 
actual burden of chronic HCV infection is still unknown. 
Population-level data from INAC are sourced from the 
Indian Registration System and likely underestimate 
actual populations living on reserve. Given the small 
population sizes, rates should be interpreted with cau-
tion. Not all communities were similarly affected by HCV 
infection and some communities had no newly reported 
cases. Genotype results and comorbidity information 
were not available. As information on testing by sex 
and age group is absent, conclusions about incidence in 
these groups are limited. 

Conclusion 
We report high rates of newly reported HCV Ab+ cases 
in 31 remote First Nations communities in northwestern 
Ontario. This is likely associated with the recent opioid 
“epidemic” recognized by regional First Nations leaders 
in 2009 and the resulting increase in testing for blood-
borne infections. These communities are geographically 
remote and the burden of HCV infection in such isolated 
communities might pose more urgent health and social 
challenges than can be generalized from the experience 
in the rest of Canada. 
Ms Gordon is Chief Operating Offcer for the Sioux Lookout First Nations 
Health Authority in Ontario. Dr Bocking is a public health physician in the 
Sioux Lookout First Nations Health Authority. Dr Pouteau is a community phy-
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First Nations Health Authority. Mr Ryan is a research intern in the Anishinaabe 
Bimaadiziwin Research Program in Sioux Lookout. Dr Kelly is a research con-
sultant for the Anishinaabe Bimaadiziwin Research Program. 
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