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Hepatitis C virus (HCV) is the leading cause of cir-
rhosis, hepatocellular carcinoma and transplantation 
worldwide.1,2 In Canada, HCV infection causes 

more years of life lost than any other infectious disease.3,4 
Provided that highly effective direct-acting antiviral treat-
ment can be expanded, HCV-related sequelae will likely 
become less frequent over time. Unfortunately, this may not 
be the case for people who are incarcerated, who are known 
to have lower rates of uptake of treatment for HCV infection 
in Canada despite a 40-fold greater prevalence of HCV 
(HCV Ab) (which indicates previous exposure) compared to 
the general population.5–7 Access to direct-acting antivirals for 
those currently or previously incarcerated not only would 
have individual-level benefits but also could potentially 
decrease onward transmission in these highly mobile popula-
tions, where harm-reduction interventions are not necessarily 
available. Decreased treatment uptake among inmates is mul-
tifactorial. At the system level, it is likely due to absent sys-
tematic screening programs in most provincial correctional 
facilities, resulting in fewer identified cases, as well as a lack of 

standardized procedures needed to facilitate treatment uptake 
during incarceration or linkage to HCV care following 
release for inmates whose sentences are too short to complete 
treatment during incarceration.8,9 Although Canada is com-
mitted to eliminating HCV infection by 2030, in failing to 
address the HCV epidemic among people in Canadian pro-
vincial prisons — where the majority of Canadian inmates are 
serving sentences — Canada will never reach this goal.10,11

The cascade of HCV care describes successive health care 
steps specific to chronic HCV infection that result in optimal 
health outcomes.12 Screening, the first step of the cascade, lays 
the foundation for subsequent linkage to care, initiation of 

The hepatitis C virus cascade of care in a Quebec provincial 
prison: a retrospective cohort study

Nadine Kronfli MD MPH, Camille Dussault MScPH, Marina B. Klein MD MSc,  
Bertrand Lebouché MD PhD, Giada Sebastiani MD, Joseph Cox MD MSc

Competing interests: See the end of the article.

This article has been peer reviewed.

Correspondence to: Nadine Kronfli, nadine.kronfli@mcgill.ca

CMAJ Open 2019. DOI:10.9778/cmajo.20190068

Background: Hepatitis C virus (HCV) microelimination efforts must target people in prison; however, although some inmates may 
qualify for treatment in provincial prisons, it may not be routinely provided. Our aim was to characterize the cascade of HCV care in 
Quebec’s largest provincial prison.

Methods: We conducted a retrospective study of all HCV-related laboratory tests requested at the Établissement de détention de 
Montréal (men’s prison with on-demand screening), between July 1, 2017, and June 30, 2018. We defined 8 HCV care cascade 
steps: 1) total sentenced inmates, 2) screened for HCV (via HCV antibody [HCV Ab]), 3) HCV Ab positive, 4) tested for HCV RNA, 
5) HCV RNA positive, 6) linked to care, 7) HCV treatment initiated and 8) achieved sustained virologic response. We measured pro-
portions of inmates at each step using denominator–numerator linkage. We also calculated the proportion screened among inmates 
with a sentence duration of at least 1 month, during which time screening should be feasible.

Results: Of the 4931 sentenced inmates, 344 (7%) were screened for HCV, of whom 38 (11%) were HCV Ab positive. Thirty-five 
(92%) of the 38 received HCV RNA testing, which showed positivity in 16 (46%). Ten (62%) of the 16 inmates were linked to care; 
treatment was initiated in 3 (30%), 2 of whom (67%) achieved a sustained virologic response. Among inmates with a sentence dura-
tion of at least 1 month (n = 1972), the proportion screened increased to 17%.

Interpretation: A small proportion (7%) of men at a Canadian provincial prison with on-demand HCV testing were screened, and  
rates of treatment initiation were low in the absence of formal HCV cure pathways. To eliminate HCV in this subpopulation, opt-out 
HCV testing should be considered.

Abstract

Research



OPEN

 CMAJ OPEN, 7(4) E675

Research

treatment and achievement of cure. Although the Canadian 
Task Force on Preventive Health Care, the Canadian Associ-
ation for the Study of the Liver, the Canadian Network on 
Hepatitis C and the World Health Organization recommend 
HCV screening for all people who experience imprisonment, 
with the exception of British Columbia, all provincial correc-
tional facilities provide testing primarily on request.13–16 Fur-
thermore, the recently released Blueprint to Inform Hepatitis C 
Elimination Efforts in Canada stipulates that HCV infection 
treatment or linkage to care on release for those with shorter 
sentences be provided to all inmates.15 Federal inmates, who 
have been sentenced to time in custody of 2 years or more, 
can progress from screening to cure during incarceration.17 
However, as a result of shorter sentences in provincial prisons 
(median 28 d), achieving all cascade steps before release can 
be challenging,18 and, although some inmates may qualify for 
treatment in this setting, it may not be routinely provided.9 
We aimed to characterize the HCV care cascade among peo-
ple in Quebec’s largest provincial prison, the Établissement de 
détention de Montréal.

Methods

Setting
The Établissement de détention de Montréal, also known as 
Bordeaux, is the largest of 16 provincial prisons in Quebec, 
with a maximum capacity of 1357 men (> 18 yr).19 In Quebec, 
the Ministry of Health is responsible for the majority of pro-
vincial prison-based nursing services. At the Établissement de 
détention de Montréal, Ministry of Health nurses are man-
dated to screen and treat sexually transmitted and blood-
borne infections, including HCV infection. “On demand” 
HCV screening — that is, testing requested by inmates — is 
available at the majority of provincial prisons in the province, 
including the Établissement de détention de Montréal. Tests 
for HCV Ab and RNA are performed via venipuncture, with 
estimated turnaround times of 24 hours and 21 days, respec-

tively, at the Établissement de détention de Montréal (Joëlle 
Bianco, Centre intégré universitaire de santé et de services 
sociaux du Nord-de-l’Île-de-Montréal: personal communica-
tion, 2019). Confirmatory testing for chronic HCV infection 
via HCV RNA is attempted in all inmates who are HCV Ab 
positive. All inmates with chronic HCV infection are offered 
liver disease assessments by off-site HCV care providers 
before treatment initiation and are systematically informed of 
treatment options as part of routine posttest counselling; there 
are no on-site physicians with HCV expertise at the Établisse-
ment de détention de Montréal. Treatment with direct-acting 
antivirals may be initiated for inmates who serve sentences lon-
ger than 12 weeks to ensure that treatment is completed dur-
ing incarceration. Treatment uptake is further dependent on 
inmate interest and clinical urgency (i.e., presence of advanced 
fibrosis or cirrhosis). Treatment is typically postponed until 
release for inmates serving sentences shorter than treatment 
duration. In such cases, outpatient follow-up appointments 
with HCV care providers are scheduled by Ministry of Health 
nurses before release.

Design
We conducted a retrospective study of all HCV-related lab-
oratory tests requested by Établissement de détention de 
Montréal inmates between July 1, 2017, and June 30, 2018. 
We chose this period following a transitional period in early 
2017; thereafter, 2 Ministry of Health nurses with time dedi-
cated to screening for sexually transmitted and blood-borne 
infections were available.

We adapted the cascade of HCV care, which consists of 
8  steps, to the correctional setting as follows: 1)  total sen-
tenced inmates, 2)  screened for HCV, 3) HCV Ab positive 
(indicative of previous exposure), 4)  tested for HCV RNA, 
5) HCV RNA positive (indicative of chronic HCV infection), 
6) linked to care, 7) HCV treatment initiated and 8) achieved 
sustained virologic response (indicative of cure) (Table 1). We 
defined “screened for HCV” as the number of inmates who 

Table 1: Steps of the hepatitis C virus care cascade

Step Definition

1. Total sentenced inmates Total number of sentenced inmates during the study period

2. Screened for HCV Number of inmates who requested on-demand HCV screening 
(via HCV Ab test)

3. HCV Ab positive Number of inmates with at least 1 confirmed positive HCV Ab test result

4. Tested for HCV RNA Number of HCV-Ab–positive inmates with at least 1 HCV RNA test

5. HCV RNA positive Number of inmates with at least 1 confirmed positive HCV RNA test result, 
indicating chronic HCV infection

6. Linked to care Number of inmates assessed by off-site HCV care provider

7. HCV infection treatment 
initiated

Number of inmates who started HCV infection treatment during 
incarceration

8. Achieved sustained virologic 
response

Number of inmates who were HCV RNA negative 12 weeks after the end 
of treatment, indicating cure

Note: HCV = hepatitis C virus, HCV Ab = hepatitis C virus antibody.
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requested on-demand HCV screening (via an HCV Ab test) 
during the study period, “HCV Ab positive” as the number of 
inmates with at least 1 confirmed positive HCV Ab test result, 
and “tested for HCV RNA” as the number of HCV-Ab–positive 
inmates who had at least 1 HCV RNA test to confirm chronic 
HCV infection. We assumed that any inmate who underwent 
HCV RNA testing as the first screening test was already 
known to have been exposed to HCV and thus also contrib-
uted data to steps 2 and 3. We defined “HCV RNA positive” 
as the number of inmates with at least 1 confirmed positive 
HCV RNA test result, “linked to care” as the number of 
inmates with chronic HCV infection who were assessed by an 
off-site HCV care provider, “HCV treatment initiated” as the 
number of inmates with chronic HCV infection who started 
HCV treatment with direct-acting antivirals during incarcera-
tion, and “achieved sustained virologic response” as the num-
ber of inmates who were HCV RNA negative 12 weeks after 
the end of treatment.

Sources of data
We obtained deidentified individual-level laboratory data for 
steps 2–5 from Sacré-Cœur Hospital’s OPTILAB informa-
tion system. We cleaned the data by removing duplicates and 
ensured that each individual had a unique identifier; in addi-
tion, data for reincarcerated inmates were considered to con-
tribute to the cascade only once. Ministry of Health nurses 
were then provided with nonnominal identifiers to determine 
linkage, treatment initiation and cure rates (i.e.,  steps 6–8) 
using the Établissement de détention de Montréal health 

records. Owing to the highly confidential nature of inmate 
data, individual-level data were restricted to age and HCV 
care parameters.

Statistical analysis
We calculated the proportion of inmates at each step of the 
HCV care cascade using denominator–numerator linkage, 
whereby data are linked at the individual level within each 
step, and people eligible for being in the numerator in a given 
step are the same people in the denominator of the subse-
quent step.20 We then calculated the proportion screened 
among inmates sentenced for at least 1 month (estimated to 
be 40% of the total number of sentenced inmates), during 
which time screening and confirmatory testing should be fea-
sible.18 All analyses were performed in R 3.5.1 (R Foundation 
for Statistical Computing).

Ethics approval
This study was approved by the Research Institute of the 
McGill University Health Centre Research Ethics Board and 
the director of the Centre intégré universitaire de santé et de 
services sociaux du Nord-de-l’Île-de-Montréal.

Results

Of the 493121 sentenced inmates (median age 35 yr) between 
July 2017 and June 2018, 344 (7%) were screened for HCV, 
of whom 38 (11%) were HCV Ab positive (Figure 1). 
Thirty-five (92%) of the 38 received HCV RNA testing, 

Total
admissions

Screened
for HCV Ab

HCV Ab+ Tested for
HCV RNA

HCV RNA+ Linked to
care

Treatment
initiated

Achieved
SVR

5000

400

300

200

100

0

n = 4931

n = 344

n = 38 n = 35
n = 16 n = 10 n = 3 n = 27% 11% 92% 46% 62% 30% 67%

N
o

. o
f 

se
n

te
n

ce
d

 in
m

at
es

Step

Figure 1: Hepatitis C virus (HCV) care cascade among all sentenced inmates. Note: HCV Ab = hepatitis C virus antibody, SVR = sustained 
virologic response.
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which showed positivity in 16 (46%). Ten (62%) of the 
16 inmates were linked to care; treatment was initiated in 3 
(30%), 2 of whom (67%) achieved a sustained virologic 
response. Of the 6  inmates who were not linked to care, 3 
refused, and 3 were released before their HCV care appoint-
ment was scheduled. Of the 7  inmates in whom treatment 
was not initiated, 3 were serving sentences shorter than 
HCV treatment duration and were therefore denied therapy, 
2 refused, 1 was transferred to another correctional facility, 
and 1 died from a cause unrelated to HCV. One inmate had 
not yet completed treatment and therefore had not met the 
time point for a sustained virologic response. Restricting the 
analysis to inmates with a sentence duration of at least 
1  month (n  = 1972) increased the proportion of inmates 
screened for HCV to 17%.

Interpretation

Our study retrospectively identified that the major bottleneck 
for engagement in HCV care for men incarcerated in a large 
Canadian provincial prison was screening. The screening rate 
in the presence of on-demand screening was low. The preva-
lence of HCV Ab positivity, 11%, reflects that in a recent pro-
vincial biobehavioural study.22 Confirmatory HCV RNA tests 
were performed in most inmates with evidence of previous 
HCV exposure. Conversely, during the 1-year study period, 
only 10 inmates were linked to care, and HCV treatment was 
started in only 3. These low numbers likely reflect absent for-
malized HCV cure pathways, as well as deficient follow-up 
procedures for chronically infected inmates after release, 
shortcomings that are unlikely unique to the Établissement de 
détention de Montréal. The reasons identified for low rates of 
linkage and treatment uptake included refusals, short sen-
tences and prison transfers — all in keeping with other studies 
and representing unique challenges for HCV care in prison 
settings.23,24

To improve HCV screening at the Établissement de 
détention de Montréal and other Canadian provincial prisons, 
systematic opt-out screening should be considered.5 Admis-
sion to any correctional facility provides an important public 
health opportunity to identify cases of chronic HCV infection 
through screening, and, as all subsequent cascade steps are 
dependent on this initial step, implementing systematic 
screening at admission and during incarceration is impera-
tive.25 Rates of screening for HCV in other Canadian provin-
cial prisons are unknown. However, with the exception of 
British Columbia (where an opt-out screening approach is 
used), the majority of provincial correctional facilities provide 
testing only on request, which suggests that similarly low 
screening rates would be expected in the remainder of Cana-
dian provincial prisons. Despite the low screening rates, with 
on-site nursing, we found that a high proportion of HCV-
Ab–positive inmates underwent appropriate HCV RNA test-
ing to confirm chronic infection. This is in keeping with a 
recent systematic literature review that showed that on-site 
HCV testing with nurse-led education and counselling had 
the greatest impact on HCV screening rates.26 Conversely, 

over one-third of inmates with chronic HCV infection in the 
current study were not linked to care, with half being released 
before their HCV care appointment was scheduled. Shorten-
ing the time to HCV RNA testing could help rectify this situ-
ation. The Xpert HCV viral load finger-stick point-of-care 
assay (Cepheid) can diagnose active HCV infection in a single 
visit, with a turnaround time of 1 hour;27 however, it is not yet 
approved in Canada. This is particularly relevant for correc-
tional facilities whose inmates serve short sentences, as is the 
case in Canadian provincial/territorial prisons and US jails. 
Given that provincial prisons’ budgets are limited, our find-
ings suggest that  continuing to use on-demand screening 
approaches will fail to identify an important subpopulation 
who drive the current Canadian HCV epidemic and who are 
key to HCV microelimination.9

To improve engagement along the HCV care cascade, the 
Établissement de détention de Montréal and other Canadian 
provincial prisons should explore strategies to increase access 
to HCV infection treatment. Prioritizing the treatment of all 
provincial inmates who remain in custody long enough to 
allow for completion of direct-acting antiviral therapy is a rea-
sonable first step.15 Although this may involve a minority of 
inmates, it is a practical approach given the lower rates of sus-
tained virologic response among inmates in whom treatment 
is started but who are subsequently transferred or released.28 
We found that, among those who served sentences long 
enough to complete therapy, there remained a substantial 
proportion who refused to be assessed for or to start treat-
ment. Although refusal is not uncommon in prison settings, a 
recent qualitative study showed that adopting a patient-
centred treatment approach, whereby privacy is assured and 
social support is provided, may enhance uptake of treatment 
for HCV infection among people in prisons.29 In addition, 
correctional facilities could facilitate linkage with on-site 
(rather than off-site) physicians or other qualified health care 
personnel in order to reduce delays between diagnosis and 
treatment initiation. For the majority who will not serve suffi-
ciently long sentences, both ensuring receipt of any HCV care 
during incarceration and facilitating referral to an HCV care 
specialist through appointment scheduling have been shown 
to improve linkage to care following release.26,30,31 However, 
both measures would be possible only in the presence of dedi-
cated, trained personnel, which, again, may not always be the 
case in many correctional facilities. Furthermore, establishing 
corridors of service with primary or tertiary care centres 
would help ensure the availability of dedicated physicians and 
timely follow-up appointments. Canadian provincial prisons 
have generally provided very little support during the period 
of transition from prison to community,8,9 and, although pri-
mary care may be better suited to address some of these chal-
lenges, postincarceration transition clinics have also emerged 
as models of care to address these issues in a culturally appro-
priate manner.32,33

Limitations
Our study has several limitations. First, the cascade of HCV 
care was adapted to the correctional setting, as evidenced by 
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the first step (total sentenced inmates). Second, the results 
are limited to a single year at a single provincial prison for 
men in Quebec. As such, the results may be generalizable 
only to other Canadian provincial prisons with both on-
demand HCV screening and nursing personnel dedicated to 
HCV care. Our results may also not be generalizable to 
women’s or mixed-gender provincial prisons. Third, as sen-
tence durations were unknown, we may have underesti-
mated the proportion of inmates who progressed along the 
HCV care cascade owing to short sentences. Although we 
attempted to address this limitation with our secondary 
analysis, whereby we ensured sufficient sentence duration to 
allow for screening, this was impossible to do for the steps 
after detection of HCV RNA positivity (linkage to care, 
treatment initiation and sustained virologic response). 
Therefore, right censoring of the data is expected without 
this consideration. Future cascade work could investigate 
the role of sentence duration on cascade reporting, which 
would allow for more accurate documentation of improved 
engagement in HCV care among inmates over time. 
Finally, although we used individual-level data, we were 
unable to better understand progression (or lack thereof) 
along the HCV care cascade based on sociodemographic 
information or liver disease status owing to restrictions on 
inmate data. This limitation underscores the unique chal-
lenges that exist when conducting scientifically rigorous 
research in correctional settings and advocates for improved 
transparency with health research and research ethics in 
prisons.

Conclusion
We found substantial missed opportunities for engagement in 
HCV care for inmates in Quebec’s largest provincial prison in 
the presence of an on-demand screening strategy and despite 
dedicated nursing services. Correctional Service Canada has 
taken monumental steps toward microelimination of HCV in 
federal facilities through systematic screening and universal 
access to HCV treatment; however, similar provincial com-
mitments have lagged, likely driven by short sentences and 
high turnover rates. Prison settings represent unique environ-
ments for the initiation of HCV care. Failing to adopt system-
atic opt-out screening as a first step, as was done in federal 
facilities, may have not only important individual-level health 
outcomes but also consequences for public health in Canada. 
Moving forward, we must engage with all relevant stakehold-
ers, from policy-makers to the community, in order to priori-
tize people in provincial prisons in the national HCV elimina-
tion agenda.
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