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BACKGROUND: There is little published information on baseline
characteristics and therapeutic ourcomes in hepatitis C virus (HCV)-
infected Aboriginal Canadians. It is unclear what proportion of
HCV-infected Aboriginal people receive therapy relative to other
“populations.

METHODS: Adults with chronic HCV infection, quantifiable
serum HCV-RNA levels and compensated liver disease were
assigned, at the physician’s discretion, to either 24 or 48 weeks of
treatment with peginterferon alpha-2a 180 ngfweek plus ribavirin ar
a duse of 800 mgfday, or 1000 mg/day or 1200 mg/day in an open-
tabel, expanded access program. The primary outcome was sustained
virological response, defined as undetectable HOV.RNA by qualita-
tive polymerase chain reaction (less than 50 IU/mL) at the end of
24 weeks of untreated follow-up. Baseline characteristics and oue-
comes in Aberiginal and non-Abariginal patients were compared.
RESULTS: A toral of 2614 patients were eligible for the analysis;
44 individuals {1.79%) self-identified as being of Aboriginal herirage.
The baseline characteristics of these two groups were similar. An
ovenall sustained virological response was achieved in 47.7% and
46.5% of Aboriginal and non-Aboriginal patients, respectively. The
overall frequencies of adverse events and laborarory abnormalities
were similar between the two groups, although cytopenias occurred
less frequently in Aboriginal parients.

INTERPRETATION: Aboriginal patients were greatly under-
represented in the present ‘community'-based treatment program, yet
viral responses were similar 1o those of a non-Aboriginal cohort. To
increase the uprake of HCV therapy in the Aboriginal population,
clarification of the obstacles to treatment is warranted.
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Résultats du traitement de ’hépatite C par le
péginterféron alpha 2a et la ribavirine chez des
Autochtones, au Canada

CONTEXTE : H existe peu de donnges publides sur les caractéristiques
de base des Autochtones, ay Canada, et les résultats du traitement de 'hé-
patite C dans la population concernée. On ne sair pas vraiment dans
quelle mesure les Autochrones infectés au virus de Phépatite C (VHC)
sont traités par rappore 3 d'aueres papulations.

METHODE : Des adulees arteints d'une infection chronique au VHC et
présencant des concentrations sériques quantifiables &' ARN dJu VHC et
une hépatopathie compensée ont &ré dirigés, 2 la discrérion du médecin,
vers le traitement par le péginterféron alpha 2a, 3 raison de
180 gfsemaine, et la ribavirine, 3 raison de 800 ygfiour, de 1000 mgfjour
ou de 1200 mgfjour, et ce, pour une durée de 24 ou de 48 semaines, dans
le cadre d'un programme d'acces élargi, réalisé au su des parties. Lo prin-
cipal critere d'évaluation était la persistance de la réponse virologique,
définie comme une concentration indécelable ' ARN du VHC, mesurée
par une réaction en chaine de la polymérase qualitative (moins Je
50 Ul/ml) & ta fin d'une période de suivi de 24 semaines sans traitement.
Iy a eu comparaison des caractéristiques de base des patients autochtones
et des patients non autochtones, ainsi que des résuliars obtenus.
RESULTATS : Au total, 2614 patients étaient admissibles 2 I'analyse;
44 {1,7 %) personnes se sont déclarées d’ascendance autochtone. Les cat-
actéristiques de base des deux groupes étaient comparables. Une réponse
virologique persistante a éré observée, dans U'ensemble, chez 41,1 % des
Aurochtones et 46,5 % des non-Autochtones, La fréquence générale des
effets indésirables et dis examens de laboracoire anormaux tait 3 peu prés
la méme dans les deux groupes, mais les cas de cytopénie Etaient moins
fréquents chez les patients aurochtones que chez les patients non
autochrones.

INTERPRETATION : Les patients autochtones érafent nettement
sous-représentés dans le programime communautaire de traitement, pour-
tant la réponse virologique s'est montrée comparable A celle notée chez les
patients non autochtores. Afin J'accroitre la fréquence du traitement de
hépatite C dans la population autachtone, il serait justifié de cerner les
obstacles & la pharmacothérapie.

The prevalence of heparitis C virus (HCV) infection in
Canada is greater in Aboriginal people than in the gen-
eral population (1,2). This difference is presumed to result
from more frequent exposure o HCV through high-risk
behaviours such as injection drug use and tattooing, and
through incarceration.

The combination of pegylated interferon alpha-2a and rib-
avirin has been reported to provide oprimal rates of sustained
virological response (SVR) in diverse populations enrolled in

multinational studies, as well as in specific ethnic groups such
as those of Middle Eastern descent and those from Asia (3.4).
In contrast, African Americans achieve much lower rates of
SVR than Caucasians, for reasons that are biological and
socioeconomic (3-8). There is lictle published information on
the characteristics and therapeutic outcomes of Aboriginal
people with HCV infection. It is unclear whether the propor-
tion of Aboriginal people treated for chronic HCV infection
reflects the high prevalence of infection in this population.
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Moreover, the treatment success rate in this population is
unknown. Cne group reported lower SVR rates in Alaskan
natives (9). However, it is unclear whether these results apply
to the broader population of North American Aboriginals or
are indicative of the effect of limited resources for HCV
treatment delivery in the community setting. The Canadian
Pegasys Expanded Access Program ( EAP} enrolled more than
2500 patients in diverse settings. In the present retrospective
subgroup analysis, we report the safety and efficacy outcomes
of HCV treatment in Aboriginal Canadian participants in
the EAP.

METHODS

Patients

Patients eligible for the Canadian Pegasys EAP were adults
aged 18 years or older with chronic HCV infection confirmed
by a quantitative rest for HCV.-RNA {Cobas Amplicor HCV
Monitor Test v2.0 [Roche Diagnostics, USA], limit of quanti-
tation 600 IU/mL). Patients with cirthosis were eligible, pro-
vided they had compensated liver disease {Child-Pugh
class A). Both interferon-naive and previously treated patients
were eligible for enrolment: In the first phase of the EAP, ali
patients were required to have a liver biopsy. This procedure
was optional in later phases of the progrart.

Patients were excluded if they had a history of decompen-
sated liver disease, a hemoglobin concentration less than
100 g/L, a neutraphil count less than 1500 cells/fmL, a platelet
count less than 90,000/mL, or presented with evidence of infec-
tion with hepatitis B virus or HIV. Other exclusion criteria
included a history of autcimmune disease, organ transplanta-
tion, uncontrolled major psychiatric conditions, active sub-
stance abuse or other serious chronic disease, Patients were
enrolled after informed consent was obtained. Conduct of this
EAP was initiated at each clinical site after fizst being reviewed
and approved by a local research ethics board.

Study design

The EAP was an open-label, multicentre study in which eligi-
ble patients were assigned at the physician’s discretion to 24 or
48 weeks of treatment with subcutaneous peginterferon alpha-2a
(Pegasys, Roche Pharmaceuticals Inc, USA) 180 pgfweek plus
oral ribavirin {Copegus, Roche Pharmaceuricals Inc). in the
first phase of the program, all patients received ribavirin
800 mg/day. Physicians were allowed to prescribe ribavirin at a
dose of 1000 mg/day (if a patient weighed less than 75 kg) or
1200 mg/day (if a patient weighed 75 kg or more) after evi-
dence became available that these regimens were optimal in
patients with HCV genotype 1 infection (10).

In the event of clinically significant laboratory abnormali-
ties or adverse events, the dosage of peginterferon alpha-2a or
ribavirin was adjusted according to established guidelines,
which were previously published (11).

Assessments and outcomes

Serum HCV-RNA levels were determined at baseline and at
week 12 by quantitative polymerase chain reaction (PCR)
assay (Cobas Amplicor HCV Monitor Test v2.0, limit of quan-
titation 600 1U/mL). Samples from patients with unquantifi-
able HCV.RNA were retested using a more sensitive
qualitative PCR assay (Cohas Amplicor HCV Monitor Test
v2.0, limit of detection 50 IU/mL). All HCV-RNA assays were
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performed at the virology laboratory of the BC Centre for
Disease Control.

An early virological response (EVR) ar week 12 was
defined as underectable HCV.RNA by qualitative PCR, or a
2logy, reduction or more in HCV.RNA relative to the base-
line value by quantitative PCR. SVR was defined as unde-
tectable HCV.RNA (less than 50 IU/mL) by qualitative PCR
24 weeks after the last injection of peginterferon alpha-2a.
Week 4 assessment for rapid virological response was not per-
formed because this was not standard practice when the pres-
ent study was conducted.

Monitoring for adverse events and safety assessments (phys-
fcal examination and laboratory evaluations) was conducted at
regular intervals throughout the study. Because it was an EAP,
requirements for reporting adverse events were less stringent
than those in phase Il registration trials. During the early
phases of the trial, Health Canada required that all suspected
laboratory abnormalities be reported. After the approval of
peginterferon alpha-2a in Canada, reporting of neutropenia
and thrombocytopenia was not required. In contrast, reporting
of hemoglobin abnormalities (an adverse event associated with
ribavirin} was required throughout the study.

Statistical analysis

The present analysis consists of a descriptive comparison of
data from patients self-identifying as Aboriginal with data from
all other patients enrolled in the EAP. The term ‘Aboriginal’
included North American Indians (also known as First
Nations Canadians), Metis and Inuit.

RESULTS
Of 2683 patients enrolled in the EAP, 2614 were eligible for
the present analysis, including 44 individuals (1.7%) of self-
identified Aboriginal heritage. The baseline characteristics of
these two groups were generally similar (Table 1).
Specifically, the key predictors of EVR and SVR were similar
between groups.

Among patients for whom a week 12 HCV-RNA assay
result was reported (40 Aboriginal, 2458 non-Aboriginal}, an
EVR was achieved in 66% and 78% of Aboriginal and non-
Aboriginal individuals, tespectively. An end-of-treatment
virological response was achieved in 23 of 44 Aboriginal
patients (52%) and in 1606 of 2570 non-Aboriginal
patients {62%). The overall SVR rate was similar in
Aboriginal (47.7%) and non-Aboriginal patients (46.5%)
(Figure 1). SVR rates were similar by individual genotype as
well. Virological relapse between the end of treatment and
follow-up occurred in three of 23 (13%) Aboriginal patients
and 497 of 1606 (31%) non-Aboriginal patients.

When only previously treated patients were considered,
there was an apparent discrepancy in outcomes. None of the
14 previously treated Aboriginal patients achieved an SVR,
compared with 30% (260 of 854) of the previously treated
non-Aboriginal patients.

In general, the overall frequencies of adverse events and
serious adverse events were similar between groups {Table 2),
Three Aboriginal patients experienced a serious adverse event
during the study: gastritis (n=1}, dehydration (n=1) and sui-
cide attempt (n=1).

In non-Aboriginal patients, the most commonly reported
serious adverse events included pneumonia (n=13), anemia
(n=7), therapeutic abortion {(n=5), liver failure (n=5) and
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TABLE 1
Baseline characteristics of Aboriginal and non-Aboriginal
patients

Aboriginal, Non-Aboriginal,

Characteristic n=44 n=2570
Age, years, median (range) 44 (25~-58) 47 (18-76)
Male, n (%) 25 (57 1784 (569)
BMI, kg/m2, median (range) 28 (22-37) 27 {16-56)
Liver biopsy perfarmed, n (%) 43 {98) 2182 (85)
Metavir fibrosis stage, n (%)

FOto F2 27 (83) 1320 (60)

E3 9(2%) 430 (20)

F4 5(12) 376 (17)

Otherfunknown 2(5) 56 (3)
HGV genctype, n {%)

1 31 (70) 1688 (66)

2 ’ 4(9) 286 (11)

3 9 {20) 488 (18)

Other 0 (0) 118 (5)

Serum HCV-RNA level,

WimL x10%, median (range)
Treatment naive, n (%) 30 (68)
Previously treated, n (%) 14 (32)

569 (14.2-11,600) 733 (0.6-31,100)

1716 (67)
854 (33)

“Only patients who had a liver biopsy were included in the calculation of per-
centages. BMI Body mass index; HCV Hepatitis C virus

variceal hemorrhage (n=4). Depression (n=3), suicidal
depression (n=1) and suicide attempt (n=2} were also reported
as serious adverse events in non-Aboriginal patients.

The frequency of grade 3 neutropenia was similar between
groups (Table 2). Of note, grade 4 neutropenia and grade 3 or 4
thrombocytopenia were not reported in Aboriginal patients.
Anemia and the need for ribavirin dosage reduction were less
frequently identified in the Aboriginal population.

DISCUSSION

There is very little published information on HCV treatment
response in Aboriginal populations in North America. Our
descriptive analysis tevealed no clinically significant differ-
ences in treatment outcomes or adverse events between
Aboriginal and non-Aboriginal individuals with the use of
combination HCV antiviral therapy. No differences between
these populations were identified that may have biased the
results in favour of or against the Aboriginal population. As
with all evaluations of HCV therapy, the population of indi-
viduals receiving therapy may be biased because they may be
less burdened by medical, psychological, social, economic and
substance use issues, which limir access to and success of HCV
therapy,

Our SVR results are in contrast to those in a previous pub-
lication (9), which reporred low SVR races in a longitudinal
study of Alaskan natives. In this previous study, 60 of
800 patients enrolled in the Alaska Native Tribal Health
Consortium Hepatitis Research Program received interferon
or interferon-ribavirin HCV antiviral therapy berween 1992
and 2004 (eight patients received more than one course of
treatment). Of 40 individuals who started a first course of
combination therapy, 11 (27.5%) discontinued prematurely
because of adverse events or noncompliance. Fourteen (35%)
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Figure 1) Sustained virological response (SVR) rates in Aborigingl and
non-Aboriginal patients. A total of 118 non-Aboriginal patients had a
hepatitis C wirus genotype other than I, 2 or 3 {not shown).
Approximately one-third of Aboriginal (n=14) and non-Aboriginal
patients (n=854) had either relapsed after or did not respond ta a pre-
vious course of treatment

TABLE 2

Safety, tolerability and laboratory test abnormaiities
Variable Aboriginal  Non-Aboriginal
Adverse events, n (%) 17 (3%) 1063 (41}
Serious adverse avents, n (%) 3N 140 {5)
Neutropenia* {lowest reutrophil count at any time), n (%)

Grade 3 {500 cellsimlto 750 cellsfmt.) 5(14) 288 (14)
Grade 4 (<500 cellsimL) 0 (0} 58 (3)
Peginterferon alpha-2a dosage reduction for 5 (14) 356 (18)

neutropenia, n (%)
Thrombaocylopenia* (lowest platelet count at any time), n (%)
Grade 3 {50,000/ml.) 0 (0) 66 (3)
Peginterferon alpha-2a dosage reduction for 2 (5) 85 (5)
thrombeocytapenia, n (%)
Anemiat (hemoglobin <100 giL 2(5) 259 (10)
at any time), n {%)
Ribavirin dosage reduction for anemia, n (%) 2(5) 328 (13}

“Monitoring and reporting of neutrophit and platelet leveis were required for a
tolal of 37 Aboriginal and 2008 non-Aboriginal patients; tMonitoring and
reporting of hemoglobin levels wers required for all 44 Aboriginal and
2570 non-Aboriginal patients

achieved an SVR, but only 10% of those with genotype 1
infection achieved an SVR despite completing a full course of
therapy. These results prompted the authors to speculate that
Alaskan natives with genotype 1 might respond less well to
interferon plus ribavirin-based HCV therapy than
Caucasians. In our judgement, a more likely explanation for
the paor genotype 1 results in that study is related to the med-
ications used and the dosing of the HCV drugs. The current
standard of care for HCV consists of pegylated interferon
alpha-2a plus ribavirin (12). This therapy is more effective in
achieving an SVR than conventional interferon plus rib-
avirin treatment (13,14). The dosage of ribavirin and dura-
tion of treatment have a significant impact on outcomes,
particularly in patients infected with HCV genotype 1
(10,15). The importance of optimal dosing was first formally
recognized in treatment guidelines published in 2002 (16).
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Therefore, patients treated before thar date may have
received suboptimal dosing. Another possible explanation for
the difference in outcomes between our analysis and those
from the analysis in Alaskan natives may be related 1o
genetic heterogeneity between various North American
Aboriginal populations. There is mounting evidence that
genetic polymorphisms influence therapeutic interferon
responsiveness (17-20).

In our evaluation, the EVR and end-of-treatment virological
response rates were lower in Aboriginal patients than in
Caucasians. Further evaluation to confirm this phenomenon is
justified. If confirmed, this would suggest greater resistance to
an initial response to HCV therapy in Aboriginal patients ver-
sus Caucasians. The final SVR rates were similar, which may
suggest that the post-treatment relapse rates may be lower in
Aboriginal patients. Additional research on cytopenia compli-
cations of therapy within the Aboriginal population is justified,
given our observations of low rates of severe anemia, neutrope-
nia and thrombocytopenia.

According to Statistics Canada’s 2006 Census (21), 3.8%
of the Canadian population is Aboriginal (2.2% North
American Indians, 1.2% Mefis, 0.2% Inuit). The prevalence
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