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Feasibility and Outcome
of HCV Treatment in a
Canadian Federal Prison
Population
| John Farley, MD, Shawn Vasdev, MEd,

Benedikt Fischer, PhD, Emma Haydon, BSc,
Jürgen Rehm, PhD, and Theresa A. Farley, BA

We assessed feasibility and out-
come of hepatitis C virus (HCV) treat-
ment in male correctional inmates
in British Columbia, Canada. We re-
viewed the medical charts of 114
treated inmates; 80 had complete
data for treatment outcome. Ap-
proximately 4 of 5 inmates com-
pleted treatment (78.8%); 66.3%
achieved sustained virological re-
sponse. Those who completed treat-
ment, those with injection drug use
as a risk factor, and those with geno-
types 2 and 3 were significantly
more likely to achieve sustained vi-
rological response. HCV treatment
in correctional inmates is feasible
and effective. (Am J Public Health.
2005;95:1737–1739. doi:10.2105/AJPH.
2004.056150)

The prevalence of hepatitis C virus (HCV)
infection in Canadian (federal and provincial)
correctional populations is extremely high
and has been reported to range from 23%
to 87%.1–3 These rates are similar to those
found in correctional populations in other
Western countries.4,5 HCV in these countries
now is transmitted primarily via injection
drug use,6 which means that infections are
concentrated mainly within the marginalized
drug user populations, who frequently enter
into correctional facilities.7,8

Despite the potential health burden conse-
quences, HCV screening and treatment ef-
forts in Canadian federal correctional facili-
ties are limited. Testing for HCV occurs
voluntarily and in only about one quarter of
new admissions; initiation of HCV treatment
is sporadic.1 Until recently, HCV treatment
generally has been withheld from illicit drug

users—regardless of incarceration status—
primarily because of length of treatment,
likelihood of adherence, psychiatric side ef-
fects, and risk of reinfection.9–11

However, 2 (small) observational studies of
HCV treatment in correctional populations in
the United States reported relatively high
treatment success rates.12,13 On the basis of
these reports, the controlled environment of
federal prisons, specifically—where sentences
served are at least 2 years—may provide a
unique opportunity for HCV treatment and
prevention. We examined HCV treatment
outcomes in a Canadian federal prison popu-
lation, adding our analysis to the very limited
(international) literature on this topic.

METHODS

Sample
We reviewed the medical charts of 114 in-

mates who were HCV positive from 10 fed-
eral correctional facilities (Kent, Matsqui,
Ferndale, Mission, Mountain, Regional Health
Centre, William Head, Regional Reception
and Assessment Centre [Pacific], TRC/PI,
Elbow Lake) in the province of British Colum-
bia and who received treatment from Novem-
ber 2000 to April 2003 (treatment sample).
Of this sample, outcome information was un-
available for 34 inmates; these inmates were
significantly younger and more likely to indi-
cate genotype 1 than were the 80 subjects
remaining for analysis (analysis sample).

Treatment Protocol
The inmates eligible for treatment were

those who had positive test results for HCV
(on the basis of Correctional Services Can-
ada’s voluntary testing protocol), had not
taken illicit drugs for at least 6 months, possi-
bly were receiving methadone maintenance
treatment, and had consented to treatment.
Inmates received Rebetron combination ther-
apy containing Rebetol (ribavirin) capsules
and Intron A (interferon alfa-2b, recombi-
nant), and duration was based on genotype,
reflecting the standard of HCV treatment at
the time in Canada.14 Treatment was discon-
tinued if subjects had positive test results for
HCV ribonucleic acid (RNA) after 12 to 24
weeks of treatment. Treatment was recorded
as “successful” when the patient showed a

sustained virological response, defined as a
serum sample negative for HCV RNA mea-
sured by a qualitative test sensitive to less
than 50 IU/mL, 6 months posttherapy.

Statistical Analyses
Rates and bivariate tables were used to de-

scribe the data. The confidence intervals (CIs)
around the success rate were calculated with
the exact binomial distribution.15

RESULTS

The all-male analysis sample had a mean
age of 38 years (SD=8.6), and 32.5% were
enrolled in methadone maintenance treat-
ment in the prison. About one quarter (21.3%)
did not complete treatment, mostly because
of side effects or failure to achieve early re-
sponse. Overall, 66.3% of the analysis sam-
ple achieved sustained virological response
(Table 1). Those with genotypes 2 and 3,
those with injection drug use as a risk factor,
and those who completed treatment had
higher rates of sustained virological response.

DISCUSSION

Our study found encouraging rates of HCV
treatment completion (feasibility) and success
(sustained virological response) in the correc-
tional population, which were similar to those
reported in community samples16,17 and those
reported in the few correctional studies.12,13

According to the intention-to-treat analysis—
including those who did not complete treat-
ment and those for whom outcome informa-
tion was not available—the estimated sustained
virological response rate for the entire treat-
ment sample would be 51.8% (59 of 114)
(95% CI=43.1%, 62.1%). The difference
between the analysis and the treatment sam-
ple outcome rates was statistically significant
(χ2

1 =4.1, P=.044); thus, the estimated sus-
tained virological response rate was signifi-
cantly lower for the latter. However, this
success rate still would be considered an ac-
ceptable HCV treatment outcome, even for
non–drug user samples.17,18

Genotype proved significant for treatment
outcomes, with genotype 1 associated with
lower sustained virological response com-
pared with genotypes 2 and 3, a finding well
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TABLE 1—Hepatitis C Virus (HVC) Infection and Treatment Characteristics of Analysis
Sample (N=80), by Percentage of Sustained Virological Response and χ2 Test

Sustained Virological 
Response, % (n) χ2

HCV genotype (n)

1 (38) 47.4 (18) 13.6, P < .01

2 (12) 100.0 (12)

3 (30) 76.7 (23)

Age, y (n)

20–34 (28) 75.0 (21) 2.2, P = .331

35–49 (42) 64.3 (27)

50–64 (10) 50.0 (5)

Methadone maintenance treatment (n)

Yes (26) 80.8 (21) 3.6, P = .057

No (54) 59.3 (32)

HCV risk factors, self-reported (n)

Injection drug use (alone or in combination 77.3 (34) 7.2, P = .027

with other risks) (44)

Noninjection drug use risks (21) 61.9 (13)

Unknown (15) 40.0 (6)

Treatment course (n)

Completed (63) 79.4 (50) 23.1, P < .01

Not completed or stopped early (17) 17.6 (3)

Overall 66.3 (53) 

(95% CI = 56.1%, 77.6%)

Note. CI = confidence interval.

established in the literature.19 The finding
that inmates with past injection drug use as
an HCV risk factor achieved higher rates of
sustained virological response than did those
without injection drug use requires further
investigation because this may be related to
the self-report nature of the variable. The
final variable related to increased sustained
virological response was treatment comple-
tion, which also has been established in the
literature.17

Caution in the interpretation of results is
warranted. The analysis sample was not ran-
dom (i.e., it excluded individuals who did not
submit to voluntary HCV testing or had on-
going drug use), which may constitute a
more difficult population for HCV treatment
purposes. The extent of generalizability of
our findings to other settings or populations
thus remains unclear but should not be
discounted.

Reducing HCV prevalence among inmates
in correctional facilities constitutes a critical

opportunity to reduce the public health bur-
den of HCV given that most inmates who will
be returning to the community are unlikely to
receive treatment there because of their mar-
ginalized status. Our study suggested that
HCV treatment in infected inmates is feasible
and effective. Correctional and health policy-
makers thus should work toward providing
such treatment to infected inmates, in combi-
nation with preventive measures.
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A Missed Opportunity:
Hepatitis C Screening of
Prisoners
| Grace E. Macalino, PhD, Darpun Dhawan, BA,

and Josiah D. Rich, MD, MPH

In 2003, the Centers for Disease
Control and Prevention issued rec-
ommendations to screen all inmates
with a history of injection drug use or
other risk factors for hepatitis C. We
compared self-reported risk factors
for hepatitis C with serostatus from
inmates in the Rhode Island Depart-
ment of Corrections. Of the male in-
mates who were hepatitis C positive,
66% did not report injection drug use.
Risk-based testing underestimates
the hepatitis C virus (HCV) prevalence
in correctional settings and limits the
opportunity to diagnose and prevent
hepatitis C infection. (Am J Public
Health. 2005;95:1739–1740. doi:10.
2105/AJPH.2004.056291)

Nearly 2% of the US population is chroni-
cally infected with hepatitis C virus (HCV).1 An
estimated 29% to 43% of all people living
with HCV infection in the United States are re-
leased from a correctional facility each year.1

The high prevalence of HCV infection in cor-
rectional facilities emphasizes the need for in-
creased screening, treatment, and prevention
counseling within the correctional system. Rec-
ommendations for the identification of HCV
infection within the correctional setting con-
tinue to evolve. In 2003, the Centers for Dis-
ease Control and Prevention (CDC) published
guidelines that strongly recommend screening
of inmates who report HCV infection risk fac-
tors, primarily history of injection drug use.2

Policymakers, researchers, and the public
continue to debate the need to screen asymp-
tomatic HCV infection and the adequacy of
screening on the basis of risk factors.3–5 We
compared self-reported injection drug use
with actual serostatus among inmates to eval-
uate the validity of self-reports in this setting.
These data can inform whether testing on the
basis of self-report will impact HCV infection
among prisoners.

METHODS

Data for this analysis were collected as part
of a larger study investigating the prevalence
and intraprison incidence of bloodborne
pathogens, the methods of which are described
fully elsewhere.6 Briefly, a representative sam-
ple of inmates at intake was obtained between
1998 and 2000 from the Rhode Island De-
partment of Corrections, where 15000 male
and 2500 female intakes occur each year.
Serum specimens from mandatory HIV testing
were tested for HIV, hepatitis B virus (HBV),
and HCV and linked to demographic variables
and medical intake data. Hepatitis C antibody
positivity was determined from reactivity to at
least 2 HCV antigen bands encoded by differ-
ent parts of the HCV genome, assayed with
Ortho HCV Version 3.0 ELISA (Ortho-Clinical
Diagnostics, Raritan, NY).

For this analysis, we compared hepatitis C
blood test results with injection drug use, self-
reported to a nurse during intake in response
to a question about either “drug or alcohol
abuse” or “IV drug use.” Because this was a
blinded research survey, no additional educa-

tion was given regarding HCV infection be-
yond informed consent. Each sentenced in-
mate was counted once, despite potential
multiple incarcerations during the 2-year
study period.

RESULTS

HCV prevalence in the male inmate popu-
lation was 23.1% (95% confidence interval
[CI]=21.8, 24.3) among the 4263 inmates
tested,6 whereas 40.5% (95% CI=36.1,
44.7) of the female inmate population had
positive HCV test results (n=499). Univariate
correlates of HCV infection included being
White, being aged 40 to 49, reporting injec-
tion drug use, and being previously incarcer-
ated; in the final model, increasing age (older
than 30) and injection drug use remained
significant.6 In our study population, self-
reported data were available for 92.2%
(3931 of 4263) of the men and 97.2% (485
of 499) of the women.

Our data comparing laboratory test results
and self-reported data are shown in Table 1.
Of those who were found to be hepatitis C
positive, 65.5% of the men and 44.2% of the
women did not report injection drug use at
intake. Women were 2.3 times more likely
(95% CI=1.7, 3.0) to report injection drug
use among inmates who were HCV positive
than were men.

DISCUSSION

We found that most individuals who were
HCV infected would not have been tested ac-
cording to the CDC guidelines for risk-based
HCV testing. One factor contributing to this
underestimation is that self-reporting of injec-
tion drug use requires inmates to disclose ille-
gal and stigmatized behaviors within the cor-
rectional setting. The timing and context of
the screening itself may prevent many injec-
tion drug users from discussing incriminating
behaviors. Studies that used urine toxicologi-
cal screening to measure drug use among re-
cently arrested inmates estimated that 25%
to 74% of those who tested positive for drug
use congruently reported recent drug use.7,8

Fear of self-incrimination, mistrust of the
prison system, stigma of heroin use, and
lack of confidentiality all have been cited as


