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Viral hepatitis in a Canadian First Nations community
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Serological markers for hepatitis A (HAV), B (HBV) and C (HCV)

were documented in 315 inhabitants (27%) of a central Manitoba

First Nations community. Serologic evidence of HAV infection (anti-

HAV positive) was almost universal (92%) by the age of 20 years.

HBV infection (antibody to hepatitis B core antigen positive) had

occurred in only 2.3% of the study population and no chronic carri-

ers were identified. Serological evidence of HCV infection (anti-

HCV positive) was documented in 2.2% of the population but

ongoing viremia (HCV-RNA positive by polymerase chain reaction)

was absent. The results of this study highlight the importance of uni-

versal HAV vaccination; likely reflect the efficacy of existing prena-

tal screening and immunoprophylaxis programs for HBV; and raise

the possibility that First Nations peoples have an enhanced ability to

spontaneously clear HCV.
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L’hépatite virale dans une communauté 
canadienne des Premières nations

Les marqueurs sérologiques d’hépatite A (VHA), d’hépatite B (VHB) et

d’hépatite C (VHC) ont été documentés chez 315 habitants (27 %) d’une

communauté des Premières nations du centre du Manitoba. L’infection au

VHA (positif à l’anticorps anti-VHA) était presque universelle (92 %) à

20 ans. L’infection au VHB (positif à l’antigène capsidique de l’hépatite B)

ne se manifestait que chez 2,3 % de la population à l’étude, et aucun por-

teur chronique n’a été dépisté. Des signes sérologiques d’infection au

VHC (positif à l’anticorps anti-VHC) ont été documentés chez 2,2 % de

la population, mais il n’y avait pas de virémie (ARN du VHC positif

d’après la réaction en chaîne de la polymérase). Les résultats de cette

étude démontrent l’importance d’une vaccination universelle contre le

VHA, reflètent probablement l’effet des programmes de dépistage préna-

tal et d’immunoprophylaxie du VHB et soulèvent la possibilité fascinante

(entre autres) que les peuples des Premières nations manifestent une

capacité accrue de guérir spontanément du VHC.

The availability of safe, effective immunoprophylaxis and/or
treatment for the most common causes of viral hepatitis in

North America underscores the importance of identifying
which segments of the population are at greatest risk of such
infections (1). Poor socioeconomic conditions, high rates of
sexually transmitted diseases and injection drug use have been
associated with increased prevalences of hepatitis A (HAV), B
(HBV) and C (HCV) and are common features of the
Canadian First Nations population (2-4). Yet, to date, only
one study has reported the prevalence of viral hepatitis in this
group (5). Moreover, that report was limited to HBV and
involved First Nations settlements in far northern Canada
(Northwest Territories) which may not reflect findings in the
rest of the country, where access to urban centres, sex trade
workers and illicit drugs are more readibly available.

The purpose of the present study was to document the
prevalence of serological markers for HAV, HBV and HCV
infection in a community-based, First Nations population
located in central Manitoba.

SUBJECTS AND METHODS
The study community is located in central Manitoba and has a

population of 1036, of whom 90% are Cree (6). Forty per cent of

the population is under the age of 12 years. The majority of inhab-

itants follow the traditional lifestyles of hunting, trapping and

fishing. Housing is crowded, sanitary facilities are primitive and

running water is lacking. The prevalences of sexually transmitted

diseases and injection drug use have not been documented but are

thought to be high by local health care deliverers. Scheduled

flights to Winnipeg, the largest urban centre in the region, are

available on a daily basis. Prenatal HBV screening programs were

implemented in 1994 and childhood HBV vaccination programs

for grade 5 children in October 1999.

Approval for the study was obtained from the Chief and gov-

erning council of the community, the regional Tribal Council and

the University of Manitoba Research Ethics Board. Local commu-

nity health workers assisted in community education regarding the

aims and objectives of the study, and secured permission to test the

blood samples for viral hepatitis.

Sera were obtained from 315 of the estimated 518 individuals

(61%) residing in the community at the time of the study (summer

of 1999). These individuals had been recruited for an earlier

Helicobacter pylori/gastric disorder prevalence study by advertise-

ments on community radio and television as well as posters placed

in public meeting areas. Sera were stored at –70°C until thawed

for testing in 2000. Subjects under 15 years of age were discour-

aged from participating in the study due to investigators’ concerns

regarding anxiety associated with needle sticks in this age group.
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Nonetheless, 11 (3.6%) of the study population were under the

age of 15 years.

Samples were tested by microparticle enzyme immune assay for

immunoglobulin (Ig) G antibody to HAV (IgG anti-HAV, Havab,

Abbott Laboratories, USA), antibody to hepatitis B core antigen

(anti-HBc, Core, Abbott Diagnostics, Germany) and antibody to

HCV (anti-HCV, HCV version 3.0, Abbott Diagnostics,

Germany). Sera that tested positive for anti-HBc were then tested

for hepatitis B surface antigen (HBsAg, Abbott Diagnostics).

Those positive for anti-HCV on two separate occasions were fur-

ther tested for HCV-RNA by reverse transcriptase polymerase

chain reaction (RT-PCR, Amplicor version 2, Roche Diagnostics,

Canada). The sensitivity of HCV-RNA testing was 50 IU/mL and

specificity 98%. All tests were performed by the Cadham

Provincial Laboratory in Winnipeg, Manitoba.

A χ2 test was used to compare proportions and a Student’s 

t test to compare means. All data analyses were performed using

the Statistical Package for the Social Sciences software for win-

dows (version 9.0).

RESULTS 
Sera were available from 315 individuals (27% of the total
community population and 61% of the estimated population
residing in the community at the time of the study). Of the 315,
307 (97.5%) were First Nations and eight (2.5%) white. There
were 118 males (37.3%) and 197 (62.7%) females. The mean
ages of males and females were similar (34.4±15.1 versus
34.3±15.6 years) and ranged from 1.5 to 82 years.

Hepatitis A
Sufficient serum was available for anti-HAV testing in all 315
samples. A total of 298 (94.6%) tested positive for IgG anti-
HAV. Positive rates in males and females were similar (95.8%

versus 93.9%, respectively). Age-specific prevalence rates for
anti-HAV are provided for males, females and the entire study
population in Figure 1. The majority (greater than 90%) of the
community were positive for anti-HAV before the third decade
of life. The figure approached 100% by the age of 60 years. 

Hepatitis B
A total of 301 sera (95.6% of the study population) were avail-
able for anti-HBc testing. Of these, seven (2.3%) tested posi-
tive. All seven were First Nations. Six of the seven were male.
This figure represented 5.3% of all males tested. The one
female represented 0.5% of all females tested. None of the
anti-HBc positive sera was positive for HBsAg.

Figure 2 provides the age-specific prevalence rates for anti-
HBc in males, females and the entire study population. One of the
anti-HBc positive individuals was under the age of 20 years, three
were between the ages of 21 and 40 years, three were between the
ages of 41 and 60 and none was over the age of 60 years.

Hepatitis C
All 315 sera were available for anti-HCV testing. Seven (2.2%)
tested positive. All seven were First Nations. Three of the seven
were male. The three males represented 2.5% of males tested and
the four females, 2.0% of females. All seven samples were negative
for HCV-RNA by RT-PCR.

Age-specific prevalence rates for anti-HCV in males, females
and the entire study population are provided in Figure 3. One of
the seven anti-HCV positive individuals was under the age of
20 years, five were between the ages of 21 and 40 years, one
was between 41 and 60 years and none was beyond the age of
60 years.

To further explore the unusual finding of negative HCV-
RNA by RT-PCR in individuals positive for anti-HCV, we
reviewed the Cadham Provincial Laboratory database for
untreated HCV cases between January 1995 and June 2002. Of
the total of 4633 anti-HCV positive entries, 4177 (90%) were
dervived from non-First Nations and 456 (10%) First Nations
subjects. Compared with the non-First Nations subjects, fewer
First Nations subjects were HCV-RNA positive (90% versus
86% respectively, P<0.004), suggesting that HCV viremia is
indeed less common in HCV-infected First Nations peoples.

DISCUSSION
HAV is a single-stranded RNA virus that is spread via fecal
contamination of food and drinking water (7). Thus, HAV
outbreaks tend to occur in communities where personal
hygiene measures, food preparation and water sterilization
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Figure 1) Anti-hepatitis A positive rates (%) by age and sex in 315
inhabitants of a First Nations community in central Manitoba

Figure 2) Antibody to hepatitis B core antigen positive rates (%) by
age and sex in 301 inhabitants of a First Nations community in central
Manitoba

Figure 3) Anti-hepatitis C positive rates (%) by age and sex in 315
inhabitants of a First Nations community in central Manitoba
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are suboptimal (8). Overcrowding and poor socioeconomic
conditions are consistent findings where HAV prevalence
rates are highest (9). The high prevalence of anti-HAV in
this community (92% by the age of 20) is in keeping with a
recent epidemic in the area. Such epidemics are known to
occur every 10 to 15 years in rural and remote regions of the
country (10). The data are also in keeping with results
derived from Canadian Inuit settlements and developing
nations throughout the world (11,12). Together, these find-
ings argue in favour of universal HAV vaccination for
Canadian First Nations communities.

HBV is a double-stranded DNA virus that, in developing
nations, is largely spread from mother to child at the time of
birth (13). In developed nations, intimate exposure with an
infected individual and injection drug use represent more com-
mon routes of transmission (14). The natural history of HBV
infection depends to some extent on the route of viral acquisi-
tion. In maternal-infant transmission, infected individuals
tend to become chronic carriers and remain HBsAg positive
for decades (15). On the other hand, transmission in adults
results in a chronic carrier state in only 5% of infected indi-
viduals (13). In the present study, none of the seven exposed
individuals (anti-HBc positive) was HBsAg positive, suggest-
ing that transmission most likely occurred during adulthood.
The relatively low overall infection rate (2.3% anti-HBc posi-
tive versus 5% in the general Canadian population) may
reflect the success of prenatal screening programs that exist in
this population and/or better access and more prompt use of
HBV immunoprophylaxis (13,16,17).

HCV is a single-stranded RNA virus that is largely spread
parenterally by injection drug use and, before 1990, by blood
or blood product transfusion (18). A small percentage of
infections (estimated to be less than 10%) may be transmitted
by nonparenteral routes such as intimate exposure with an
infected individual or maternal-infant transmission (19).
Whether HCV can be transmitted by insects and tick bites,
common problems in this community, remains an issue of
some debate (20). The relatively low prevalence of anti-HCV
in this study population (2.2%), compared with the estimated
0.8% for the general population and 21% in other high risk
Manitoba populations, was a somewhat unexpected finding
and suggests that despite the concerns of local health care
givers and community elders, injection drug use may not be
common amongst the inhabitants of this community (21,22).
That only one of the seven infected individuals was under the
age of 20 years argues against both maternal-infant transmis-
sion and initiation of sexual activities as routes of transmis-
sion in these individuals; however, it must be noted that
anti-HCV testing can remain positive for decades following
viral clearance and individuals under the age of 15 years were
discouraged from participating in the study (18).
Unfortunately, the design of the study precluded attempts to
ascertain whether and/or when infected individuals had
received blood transfusions before 1990 or engaged in high-
risk activities (injection drug use) in the past.

Previous studies have documented that approximately 75%

of anti-HCV positive individuals will test positive for HCV-

RNA by RT-PCR (23). In the present study, none of the seven

samples that was anti-HCV positive on repeat testing was

HCV-RNA positive. Possible explanations for this finding

include a false positive anti-HCV; methodological problems

(sample and/or assay preparation) for HCV-RNA testing;

infections occurring in the neonatal or early infant years;

infection with a new HCV genotype; and enhanced sponta-

neous clearance rates. Regarding false positive anti-HCV test-

ing, although the strengths of the anti-HCV were relatively

low, varying between 0.84 and 15.33 SI (grey zone; 0.8 to 0.99,

reactive greater than 1.0 SI), samples were only considered

positive if they were positive on repeat testing. Unfortunately,

sufficient sera and recombinant immunoblot assay testing were

not available for this study. Thus, we cannot rule out the pos-

sibility these findings represent false positive results. With

respect to sample preparation and assay performance, all sera

were separated and frozen to the appropriate temperature with-

in the time frame outlined for optimal HCV-RNA testing

(24). The assay employed has a sensitivity of 100 viral

copies/mL (50 IU/mL) and specificity of 98%. Because most

HCV carriers have viral loads in excess of 

105 copies/mL, the sensitivity of the assay should have been

sufficient to identify viremia if present (25). Moreover, the

finding that provincially, fewer anti-HCV positive First

Nations subjects were HCV-RNA positive, compared with

anti-HCV positive non-First Nations subjects, argues against

a methodological problem, although the latter finding must

be interpreted with caution given the large sample size. Of

note, the reason why 86% of anti-HCV positive First

Nations subjects in the provincial database were HCV-RNA

positive versus 0% in the community population, is likely

that the former group consists of individuals with clinical or

biochemical evidence of liver disease and thus, are highly

selected. Regarding neonatal and early infant exposure,

these age groups are more often associated with spontaneous

viral clearance (anti-HCV positive, HCV-RNA negative);

however, the age specific prevalence rates for anti-HCV

were not in keeping with this explanation (26). The absence

of HCV-RNA precluded attempts to genotype the virus, and

the fact that the primers employed target the conserved

region of the viral genome renders a previously unidentified

genotype an unlikely explanation for this finding. Finally,

one must also consider whether the data reflect an inherent

ability of First Nations peoples to spontaneously clear HCV.

In support of this explanation are the provincial data

described above and additional data indicating that

Aboriginal people generate different cytokine profiles in

response to certain mitogens and tend to have less severe

chronic liver disease than non-Aboriginals when infected

with other hepatotropic viruses (27-29). Clearly, further

research in this area is warranted.
In summary, the results of this study indicate that HAV

infection is common in this Canadian First Nations communi-
ty but HBV and HCV prevalence rates are similar to those
described in non-Aboriginals. These findings argue in favour
of universal HAV vaccination and may reflect the benefits of
prenatal HBV screening and immunoprophylaxis programs.
Finally, the absence of HCV-RNA positivity in anti-HCV pos-
itive First Nations subjects remains unexplained. Further stud-
ies are required to confirm this finding and identify the
mechanisms involved.
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