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Background: Little is known about the impact of the COVID-19 pandemic on hepatitis C (HCV) screening efforts in carceral settings. We explored the impact of the pandemic on HCV screening in two of Quebec’s largest provincial prisons.

Methods: Retrospective data of HCV-related laboratory tests between July 2018 and February 2022 at l’Établissement de détention de Montréal (EDM) and l’Établissement de détention de Rivière-des-Prairies (EDRDP) were obtained. To examine the association between the pandemic and the number of HCV-antibody (HCV-Ab) tests, a three-level time period variable was created: pre-outbreak, outbreak, and post-outbreak. Negative binomial regression (with monthly admissions as an offset) was used to assess the change in HCV-Ab tests across time periods and by prisons. Adjusted odds ratios (aOR) with 95% confidence intervals (95% CI) were calculated.

Results: A total of 1,790 HCV-Ab tests were performed; 56 (3%) were positive. Among these, 44 (79%) HCV RNA tests were performed; 23 (52%) were positive. There was a significant decrease in HCV-Ab screening at EDM during the outbreak (aOR 0.29; 95% CI 0.17–0.48) and post-outbreak (aOR 0.49; 95% CI 0.35–0.69) periods, compared to the pre-outbreak period. There was no significant change in HCV-Ab screening at EDRDP during the outbreak (aOR 0.98; 95% CI 0.49–2.11) but a significant increase in HCV-Ab screening post-outbreak (aOR 1.66; 95% CI 1.04–2.72).

Conclusion: The COVID-19 pandemic negatively affected HCV screening at EDM but had minimal impact at EDRDP. To eliminate HCV from carceral settings, minimizing screening interruptions during future outbreaks and combined HCV/SARS-CoV-2 screening should be prioritized.
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Introduction

The COVID-19 pandemic placed unprecedented strain on healthcare systems worldwide, diverting financial and human resources away from national hepatitis C virus (HCV) elimination efforts, and jeopardizing the achievement of HCV elimination globally (1, 2). Canada, like many countries, has committed to the World Health Organization’s 2030 HCV elimination goals of reducing HCV incidence and mortality by 80 and 65%, respectively (3), and was on track to eliminate HCV if treatment levels were maintained between 2020 and 2030 (4). However, if treatment levels decreased – a trend that was observed in most Canadian provinces even prior to the COVID-19 pandemic (5) – Canada would fail to achieve elimination. While the impact of the COVID-19 pandemic on HCV elimination efforts has yet to be fully explored in Canada, a recent modeling study found that three provinces (Manitoba, Ontario, and Quebec) were not on track to achieve HCV elimination by 2030, underscoring the urgency of accelerating HCV diagnosis and treatment to pre-pandemic levels.

The COVID-19 pandemic further compromised access to HCV services for marginalized populations; however, few studies have explored the direct impact of the pandemic on key sub-groups driving HCV transmission. People who inject drugs (PWID) in Victoria, Australia experienced a significant reduction in HCV screening during COVID-19 lockdown restrictions (6) while PWID in Montreal, Canada experienced temporary rebounds in HCV transmission due to COVID-19 related disruptions (7). Although HCV testing decreased in two of Canada’s most populous provinces [British Columbia (8) and Ontario (9)] during the pandemic, these studies failed to explore the deleterious effects on priority at-risk groups including PWID or people who experience incarceration – two populations with considerable overlap and who have been consistently left behind in national HCV elimination efforts (10). To date, there are no published studies on the impact of the COVID-19 pandemic on HCV screening in any carceral setting worldwide, highlighting an important knowledge gap. Until the full impact of the pandemic on priority populations driving the epidemic is understood, countries risk falling behind on achieving HCV elimination by 2030.

Canadian carceral settings have witnessed several large SARS-CoV-2 outbreaks since the start of the pandemic, affecting thousands of incarcerated individuals and correctional employees (11, 12). In Canada, an estimated 38,000 people are incarcerated each day – 14,000 in federal prisons and 24,000 in provincial and territorial prisons (13), differentiated by the sentence duration. Quebec is the second largest Canadian province and the province with the highest number of people who are sentenced in provincial prison (14), meaning that decreases in HCV screening during the COVID-19 pandemic could have dramatic effects on provincial and national elimination efforts. Several preventative measures were put into place to reduce the risk of SARS-CoV-2 transmission in Quebec provincial prisons. These in turn may have had effects on overall HCV screening activities. First, the average daily incarcerated provincial population in Quebec (approximately 4,500 individuals) was reduced by a minimum of 20% (15, 16). Second, those entering provincial prison underwent a mandatory 14-day isolation period on admission, thereby reducing the number of opportunities for HCV screening during incarceration. Third, human resources were not only scarcer, but were diverted away from HCV screening. In Quebec, prison-based nurses dedicated to sexually transmitted and bloodborne infection (STBBI) screening including HCV were diverted toward SARS-CoV-2 screening in April 2020 – one month after the start of the COVID-19 pandemic in Quebec. The aim of this study was to assess the impact of these measures on HCV screening in two of Quebec’s largest provincial prisons during the COVID-19 pandemic.



Methods


Study design and setting

We conducted a retrospective study of all HCV-related laboratory tests (antibody and RNA) performed on incarcerated individuals between July 2018 and February 2022 at l’Établissement de detention de Montréal (EDM) and l’Établissement de detention de Rivière-des-Prairies (EDRDP). EDM and EDRDP are the only provincial prisons located in Montreal, the epicentre of the SARS-CoV-2 epidemic in Quebec. EDM is the largest provincial prison in Quebec, with a capacity of 1,400 male individuals pre-pandemic (17). During the pandemic, EDM housed approximately 800 men (11). EDRDP primarily houses individuals awaiting sentencing (on remand) and has a capacity of 541 men (17). During the pandemic, EDRDP housed approximately 350 individuals (11).



HCV screening at EDM and EDRDP

Screening strategies for HCV at EDM and EDRDP differ (17–19). “On demand” HCV screening, whereby individuals must request HCV screening following admission, is offered to incarcerated individuals at EDM. “Risk-based” HCV screening, whereby individuals at risk of HCV infection are preferentially screened shortly following admission, is offered to incarcerated individuals at EDRDP. Tests for HCV antibody (HCV-Ab) and RNA are performed via venipuncture at both EDM and EDRDP, with estimated turnaround times of 24 h and 14 days, respectively, pre-pandemic. A positive HCV-Ab result correlates with prior exposure to HCV, while a positive HCV RNA indicates current infection. All tests are routinely sent daily to Sacré-Coeur Hospital’s OPTILAB for processing.



Sources of data

We obtained deidentified individual-level laboratory data for all HCV-Ab and HCV RNA tests from Sacré-Coeur Hospital’s OPTILAB information system from July 2018 to February 2022. The Ministère de la sécurité publique (MSP) du Québec provided aggregated statistics on prison admissions (unpublished). The Centre intégré universitaire de santé et de services sociaux (CIUSSS) du Nord de l’Île-de-Montréal provided data on hours worked by prison-based nurses from April 2020 to February 2022 (unpublished). Although the activities performed during the hours worked could not be categorized as routine vs. COVID-related, prison-based STBBI nurses at EDM and EDRDP were directed to prioritize SARS-CoV-2 screening as of April 24, 2020 (G. Miliani, personal communication, September 5, 2023), diverting away from STBBI screening. STBBI screening in Quebec provincial prisons was re-prioritized as of January 21, 2021 (G. Miliani, personal communication, December 12, 2023). This study was approved by the McGill University Health Centre Research Ethics Board (MUHC REB #2022–8,383).



Outcome measures

We hypothesized that HCV screening would decrease during the COVID-19 pandemic in both prisons due to diverted human resources and the implementation of emergency measures to reduce SARS-CoV-2 transmission. The primary and secondary outcome measures, total numbers of HCV-Ab and HCV RNA tests performed, respectively, were classified into three time periods: pre-outbreak, outbreak, and post-outbreak. These periods were chosen to evaluate differences in the number of tests performed before, during, and after the COVID-19 outbreaks at each prison. A prison outbreak was defined as more than five confirmed cases of SARS-CoV-2 at one time in a prison. EDM experienced two outbreaks among incarcerated individuals during the study period: April 20 to July 7, 2020 and December 23, 2020 to June 3, 2021, during which time, 266 people tested positive for SARS-CoV-2 (11). The pre-outbreak period for EDM was thus defined as prior to April 20, 2020, the outbreak periods as between April 20 and July 7, 2020 and between December 23, 2020 and June 3, 2021, and the post-outbreak periods as between July 8 and December 22, 2020 and after June 3, 2021. Conversely, EDRDP experienced only one outbreak from December 21, 2020 to April 30, 2021, during which time, 32 incarcerated individuals tested positive for SARS-CoV-2 (11). The pre-outbreak period for EDRDP was thus defined as prior to December 21, 2020, the outbreak period as between December 21, 2020 and April 30, 2021, and the post-outbreak period as after May 1, 2021. We removed duplicate (n = 127) HCV-Ab tests. We performed a sensitivity analysis whereby the outbreak period for both prisons was defined as May 2020 to January 2021, inclusively, the time when prison-based STBBI nursing efforts were directed toward SARS-CoV-2 screening.



Statistical analysis

Descriptive statistics were calculated to show the trends in new admissions and the number (and proportion) of HCV-Ab and RNA tests performed at each prison. The locally estimated scatterplot smoothing (LOESS) method was used to depict the trend of both monthly new admissions and monthly nursing hours at each prison, with 95% confidence intervals (95% CI).

Negative binomial regression models were used to examine the change in HCV-Ab tests performed at each prison and across time periods, using the pre-outbreak period as the reference. Adjusted odds ratios (aOR) with 95% CI were calculated. We included the monthly admission rate (i.e., the number of new admissions per month) of prison entrants as an offset to account for changes in prison population over the study period. Due to limited HCV RNA data, we were unable to conduct regression analyses to examine the change in HCV RNA tests across time periods and by prisons. All analyses were performed on R statistical software (Version 4.2.3) using “geepack,” “MASS,” “lme4,” “dplyr,” “lubridate,” and “ggplot2.”




Results


Admissions and health services statistics

The number of new admissions to EDM and EDRDP during the study period are presented in Figures 1A,B, respectively. The number of new admissions to EDM peaked in mid-2019, which was followed by a reduction in admissions until the end of the same year (monthly average of ~600–700 new admissions). This was followed by a steep decline in new admissions, coinciding with the first wave of the COVID-19 pandemic in Quebec with a nadir of ~400 new admissions in September 2020, following the first COVID-19 outbreak at EDM. Thereafter, there was a modest increase in admissions until February 2022. Similar trends were observed at EDRDP with a steep decline in 2020; however, a nadir of ~250 new admissions per month was seen in 2021 (coinciding with the COVID-19 outbreak at EDRDP), with a less appreciable increase thereafter.

[image: Figure 1]

FIGURE 1
 Locally estimated scatterplot smoothing (LOESS) with 95% confidence intervals (95% CI). (A) LOESS (95% CI) of monthly new admissions at EDM between July 2018 and February 2022. The dashed line represents the COVID-19 outbreaks at EDM (April 20 to July 7, 2020 and December 23, 2020 to June 3, 2021); (B) LOESS (95% CI) of monthly new admissions at EDRDP between July 2018 and February 2022. The dashed line represents the COVID-19 outbreak at EDRDP (December 21, 2020 to April 30, 2021); (C) LOESS (95% CI) of monthly nursing hours at EDM between April 2020 and March 2022. The dashed line represents the COVID-19 outbreaks at EDM (April 20 to July 7, 2020 and December 23, 2020 to June 3, 2021); (D) LOESS (95% CI) of monthly nursing hours at EDRDP between April 2020 to March 2022. The dashed line represents the COVID-19 outbreak at EDRDP (December 21, 2020 to April 30, 2021).


The CIUSSS du Nord-de-l’Île-de-Montréal estimated the number of nursing hours per month at each prison based on the number of employees. The cumulative number of nursing working hours in 2020 and 2021 at EDM were 1,710 and 2,081, respectively, and 855 and 1,041 at EDRDP, respectively. Monthly nursing hours are depicted in Figure 1C for EDM and Figure 1D for EDRDP. The number of hours worked by STBBI nurses increased linearly from April 2020, peaking at both prisons in January 2021, and decreasing linearly thereafter. There was a second increase in the number of hours worked by STBBI nurses after September 2021.



HCV-ab and HCV RNA screening

Between July 2018 and February 2022, a total of 1,790 HCV-Ab tests were performed [n = 1,182 at EDM and n = 608 at EDRDP (Figure 2)]. Of these, there were 56 (3%) positive tests. There were 44 (79%) HCV RNA tests performed [30/35 (86%) at EDM and 14/21 (67%) at EDRDP]. Of these, just over half (23/44; 52%) were positive [18/30 (60%) at EDM and 5/14 (36%) at EDRDP].
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FIGURE 2
 Number and proportion of positive HCV-Ab and HCV RNA tests performed between July 2018 and February 2022 at (A) EDM and (B) EDRDP. The solid bars represent the pre-COVID-19 pandemic period (July 2018 to February 2020) and the checkered bars represent the during/post COVID-19 pandemic period (March 2020 to February 2022).


Figure 2 illustrates the HCV care cascade among all new admissions up to positive HCV RNA at each prison, stratified into two time periods: pre-COVID-19 pandemic (prior to March 2020) and during/post COVID-19 pandemic (March 2020 onwards). Of note, at EDM, 7% of new admissions were screened for HCV-Ab using on-demand screening prior to the COVID-19 pandemic, which decreased to 3% of new admissions during/post COVID-19 pandemic. These percentages were 3 and 4%, respectively, at EDRDP. Similarly, the percentage of HCV-Ab positive individuals that underwent HCV RNA confirmatory testing decreased from 90% prior to the COVID-19 pandemic to 67% during/post COVID-19 pandemic at EDM, while these percentages were 64 and 70% at EDRDP, respectively.

The number of HCV-Ab tests performed per month differed by prison and across time periods (Figures 3A,B). Prior to March 2020, the monthly number of HCV-Ab tests at EDM and EDRDP was approximately 40–50 and 15–20, respectively. During the first outbreak at EDM, the number of HCV-Ab tests performed at EDM per month decreased drastically (Figure 3A) – a trend that was maintained throughout the outbreak and post-outbreak periods. Figure 3B shows a slight decrease in the monthly number of HCV-Ab tests performed at EDRDP that coincides with the start of the first outbreak at EDM (April 2020) and continues until May 2021 (the end of the outbreak at EDRDP), after which HCV-Ab testing returned to pre-pandemic numbers.
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FIGURE 3
 Predicted monthly HCV-Ab tests performed at each prison using negative binomial regression models. (A) The dashed lines represent the outbreaks at EDM (April 20 to July 7, 2020 and December 23, 2020 to June 3, 2021); (B) The dashed lines represent the outbreak at EDRDP (December 21, 2020 to April 30, 2021).


Table 1 shows the estimates of the negative binomial regression, using the pre-outbreak period as the reference. There was a significant decrease in HCV-Ab screening at EDM during the outbreak (aOR 0.29; 95% CI 0.17–0.48) and post-outbreak (aOR 0.49; 95% CI 0.35–0.69) periods, compared to the pre-outbreak period. There was no significant change in HCV-Ab screening at EDRDP during the outbreak period (aOR 0.98; 95% CI 0.49–2.11) but a significant increase in HCV-Ab screening was observed post-outbreak (aOR 1.66; 95% CI 1.04–2.72), compared to the pre-outbreak period. Sensitivity analysis with a modified outbreak period showed similar trends for both prisons (results not shown).



TABLE 1 Estimated odds ratio of HCV-Ab screening by time periods and prisons.
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Discussion

A critical component of Canada’s HCV elimination strategy relies on active case finding of undiagnosed HCV (20), with carceral settings having been identified as crucial to case finding and thus, national HCV elimination efforts (21–24). We present the first study that evaluates the effect of the COVID-19 pandemic on HCV screening in any carceral setting worldwide. We found that HCV-Ab screening in the largest provincial prison in Quebec decreased significantly during the COVID-19 pandemic and had yet to rebound to pre-pandemic levels by the end of the study period. Conversely, the COVID-19 pandemic had minimal impact at a nearby remand prison with an increase in HCV-Ab screening post-outbreak to levels higher than pre-2020. To reach HCV elimination by 2030, attempts to minimize screening interruptions in carceral settings during future outbreaks should be prioritized, and screening for HCV during SARS-CoV-2 testing or vaccination could be considered (25, 26).

There are several reasons that may explain the expected decline in HCV screening in any carceral setting during the COVID-19 pandemic. These include decarceration (fewer people to screen), mandatory isolation periods on admission and following exposure to SARS-CoV-2 during incarceration (fewer opportunities to screen), and diverted financial and human resources (fewer resources for screening). Decarceration consists of the large-scale release of people who pose minimal risk to public safety, the increased use of home confinement, and the non-carceral management of people arrested for minor offenses (27). In Quebec, all these measures were put into place with explicit instructions to prioritize SARS-CoV-2 screening in provincial prisons as of April 2020, coinciding with the first large SARS-CoV-2 outbreak at EDM and increased nursing hours at each prison. It is therefore unsurprising that there was a significant decline in HCV-Ab testing during the outbreak period at EDM (despite controlling for the effect of decarceration) – the first prison in Quebec that experienced a SARS-CoV-2 outbreak affecting 95 incarcerated individuals (11). Through close observation, there was a similar, but less impressive decline in the number of HCV-Ab tests performed at EDRDP that coincided with EDM’s outbreak period – due to the presence of identical preventative measures at both prisons. It is thus possible that the impact of EDRDP’s outbreak on HCV-Ab screening was minimal since there had already been a decline in HCV-Ab testing preceding their outbreak (and mirroring EDM’s outbreak period).

Recovery of HCV screening post-pandemic has been inconsistent across Canada (8, 9). We found similar discrepancies in HCV-Ab screening in the post-outbreak periods across the two provincial prisons. HCV-Ab screening at EDM failed to recover to pre-pandemic levels while HCV-Ab screening at EDRDP was higher in the post-outbreak period compared to pre-2020. EDM experienced more frequent and larger outbreaks compared to EDRDP, possibly affecting the time to return to routine practices – that is, the impact of the outbreaks at EDM may have led to a reluctance to forego certain preventative measures in a timely manner, reflecting, to some degree, the inertia of the prison system. The failure to recover to pre-pandemic levels will likely have direct consequences on viral hepatitis elimination efforts (although not yet studied), and strategies to minimize screening interruptions in the event of future outbreaks should be explored. These include combination screening for HCV during SARS-CoV-2 viral testing, vaccination, or other health services, or the use of point-of care screening to accelerate engagement along the care cascade (28), both of which have been shown to be effective with other marginalized populations (25, 26). When faced with another pandemic, opportunistic screening – that is, the coupling of HCV testing with other health interventions (vaccination or other) that we might expect to continue in a pandemic – should be at the forefront of our elimination efforts.

Although STBBI screening in Quebec provincial prisons was re-prioritized in January 2021, differences in screening in the post-outbreak periods may also be explained by the divergent HCV screening strategies employed at each prison. On-demand screening has been shown to screen fewer individuals than risk-based screening (29), which may partially explain our findings. More importantly, the screening strategy at EDRDP changed to opt-in (from risk-based) in the post-outbreak period, explaining the significant increase in HCV-Ab tests compared to the pre-outbreak period. For HCV elimination to occur in Canadian provincial prisons, systematic screening (preferably via opt-out screening) should become standard of care (17–19, 22, 23, 30, 31).

There are limitations to our study. First, the available data was restricted to HCV tests obtained from two of the 16 provincial prisons in Quebec during the study period. As both prisons experienced different outbreaks, both in number and size, our results may not be generalizable to other prisons in Quebec or in Canada. Second, the implementation of emergency measures and the re-allocation of staff resources continuously changed throughout the COVID-19 pandemic, making it challenging to quantify these changes or their effects on HCV screening. Moreover, no record of the number of nursing hours dedicated to STBBI versus SARS-CoV-2 screening was available for either prison, resulting in raw estimates based on personal communications. Third, the number of monthly admissions is not equivalent to the number of unique individuals admitted each month, as the same individual can be re-incarcerated and counted multiple times in the number of new admissions over the study period. As such, the proportion of new entrants screened for HCV-Ab is likely under-estimated. Fourth, our study did not examine changes in the HCV care cascade distal to screening, including, but not limited to, linkage to HCV care and treatment uptake, the latter of which may have been impacted because each prison continues to assume all HCV treatment costs. Lastly, the limited sample size of RNA HCV testing precluded us from exploring changes in HCV RNA tests across time periods and by prisons.

In conclusion, the COVID-19 pandemic had a different impact on HCV screening at the two largest provincial prisons in Montreal, Quebec. Additional research is needed to understand these differences, but system-level inertia was likely an important factor in the failure to recover to post-pandemic levels. To eliminate HCV from carceral settings, attempts to minimize screening interruptions during future outbreaks should be prioritized, and combination screening for HCV and SARS-CoV-2 (with vaccination) could be considered.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

This study was approved by the McGill University Health Centre Research Ethics Board (MUHC REB #2022-8383). The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements.



Author contributions

NK: Conceptualization, Data curation, Formal analysis, Methodology, Supervision, Validation, Writing – original draft, Writing – review & editing. FL: Formal analysis, Methodology, Writing – original draft, Writing – review & editing. CD: Data curation, Formal analysis, Methodology, Writing – original draft, Writing – review & editing. GM: Data curation, Validation, Writing – review & editing. EG: Data curation, Validation, Writing – review & editing. MP: Writing – review & editing. JC: Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

The authors acknowledge and thank Martin Boily, Nicolas Gauthier, Justine Leblanc, and Christine Desjardins for their assistance with data collection. NK is supported by a career award from the Fonds de Recherche Québec – Santé (FRQ-S; Junior 2).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Blach, S, Kondili, LA, Aghemo, A, Cai, Z, Dugan, E, Estes, C , et al. Impact of COVID-19 on global HCV elimination efforts. J Hepatol. (2021) 74:31–6. doi: 10.1016/j.jhep.2020.07.042 

 2. Kaufman, HW, Bull-Otterson, L, Meyer, WA, Huang, X, Doshani, M, Thompson, WW , et al. Decreases in hepatitis C testing and treatment during the COVID-19 pandemic. Am J Prev Med. (2021) 61:369–76. doi: 10.1016/j.amepre.2021.03.011 

 3. World Health Organization. Global Health sector strategy on HIV for 2016–2021—towards ending AIDS. (2016). Available at: https://www.who.int/publications/i/item/WHO-HIV-2016.05

 4. Gamkrelidze, I, Pawlotsky, J, Lazarus, JV, Feld, JJ, Zeuzem, S, Bao, Y , et al. Progress towards hepatitis C virus elimination in high-income countries: an updated analysis. Liver Int. (2021) 41:456–63. doi: 10.1111/liv.14779 

 5. Feld, JJ, Klein, MB, Rahal, Y, Lee, SS, Mohammed, S, King, A , et al. Timing of elimination of hepatitis C virus in Canada’s provinces. Can Liver J. (2022) 5:493–506. doi: 10.3138/canlivj-2022-0003 

 6. Traeger, MW, Van Santen, DK, Sacks-Davis, R, Asselin, J, Carter, A, Doyle, JS , et al. Impact of COVID-19 lockdown restrictions on hepatitis C testing in Australian primary care services providing care for people who inject drugs. J Viral Hepat. (2022) 29:908–18. doi: 10.1111/jvh.13723 

 7. Lanièce Delaunay, C, Klein, MB, Godin, A, Cox, J, Kronfli, N, Lebouché, B , et al. Public health interventions, priority populations, and the impact of COVID-19 disruptions on hepatitis C elimination among people who have injected drugs in Montreal (Canada): a modeling study. Int J Drug Policy. (2023) 116:104026. doi: 10.1016/j.drugpo.2023.104026 

 8. Binka, M, Bartlett, S, Velásquez García, HA, Darvishian, M, Jeong, D, Adu, P , et al. Impact of COVID-19-related public health measures on HCV testing in British Columbia, Canada: an interrupted time series analysis. Liver Int. (2021) 41:2849–56. doi: 10.1111/liv.15074 

 9. Mandel, E, Peci, A, Cronin, K, Capraru, CI, Shah, H, Janssen, HLA , et al. The impact of the first, second and third waves of covid-19 on hepatitis B and C testing in Ontario. Canada J Viral Hepat. (2022) 29:205–8. doi: 10.1111/jvh.13637 

 10. Rockstroh, JK, Swan, T, Chang, J, Elamouri, F, and Lloyd, AR. The path to hepatitis C elimination: who are we leaving behind and why? J Int AIDS Soc. (2023) 26:e26136. doi: 10.1002/jia2.26136 

 11. Kronfli, N, Dussault, C, Maheu-Giroux, M, Halavrezos, A, Chalifoux, S, Sherman, J , et al. Seroprevalence and risk factors for severe acute respiratory syndrome coronavirus 2 among incarcerated adult men in Quebec, Canada, 2021. Clin Infect Dis. (2022) 75:e165–73. doi: 10.1093/cid/ciac031 

 12. Kronfli, N, Dussault, C, Maheu-Giroux, M, Halavrezos, A, Chalifoux, S, Park, H , et al. Importance of occupation for SARS-CoV-2 seroprevalence and COVID-19 vaccination among correctional workers in Quebec, Canada: a cross-sectional study. Front Public Health. (2022) 10:1021871. doi: 10.3389/fpubh.2022.1021871 

 13. Statistics Canada. Adult and youth correctional statistics, 2019/2020. (2021). Available at: https://www150.statcan.gc.ca/n1/daily-quotidien/211102/dq211102b-eng.htm

 14. Goverment of Canada. Average counts of adults in provincial and territorial correctional programs. Statistics Canada. (2023). Available at: https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3510015401

 15. Gouvernement du Québec. Étude des crédits 2019–2020. (2020). Available at: https://www.securitepublique.gouv.qc.ca/fileadmin/Documents/ministere/diffusion/etude_cr%C3%A9dits_TomeI_tomeII_2019-2020.pdf

 16. Gouvernement du Québec. Arrêté numéro 2020–033 de la ministre de la Santé et des Services sociaux en date du 7 mai 2020. (2020). Available at: https://cdn-contenu.quebec.ca/cdn-contenu/adm/min/sante-services-sociaux/publications-adm/lois-reglements/AM_numero_2020-033.pdf?1588866336

 17. Kronfli, N, Dussault, C, Bartlett, S, Fuchs, D, Kaita, K, Harland, K , et al. Disparities in hepatitis C care across Canadian provincial prisons: implications for hepatitis C micro-elimination. Can Liver J. (2021) 4:292–310. doi: 10.3138/canlivj-2020-0035 

 18. Kronfli, N, and Cox, J. Care for people with hepatitis C in provincial and territorial prisons. CMAJ. (2018) 190:E93–4. doi: 10.1503/cmaj.171142 

 19. Kronfli, N, Buxton, JA, Jennings, L, Kouyoumdjian, F, and Wong, A. Hepatitis C virus (HCV) care in Canadian correctional facilities: where are we and where do we need to be? Can Liver J. (2019) 2:171–83. doi: 10.3138/canlivj.2019-0007 

 20. Canadian Network on Hepatitis C Blueprint Writing Committee and Working Groups. Blueprint to inform hepatitis C elimination efforts in Canada. Montreal, QC: (2019).

 21. Winter, RJ, Holmes, JA, Papaluca, TJ, and Thompson, AJ. The importance of prisons in achieving hepatitis C elimination: insights from the Australian experience. Viruses. (2022) 14:497. doi: 10.3390/v14030497 

 22. Akiyama, MJ, Kronfli, N, Cabezas, J, Sheehan, Y, Thurairajah, PH, Lines, R , et al. Hepatitis C elimination among people incarcerated in prisons: challenges and recommendations for action within a health systems framework. Lancet Gastroenterol Hepatol. (2021) 6:391–400. doi: 10.1016/S2468-1253(20)30365-4 

 23. Akiyama, MJ, Kronfli, N, Cabezas, J, Sheehan, Y, Scheibe, A, Brahni, T , et al. The role of low-income and middle-income country prisons in eliminating hepatitis C. Lancet Public Health. (2022) 7:e578–9. doi: 10.1016/S2468-2667(22)00119-0 

 24. Hajarizadeh, B, Grebely, J, Byrne, M, Marks, P, Amin, J, McManus, H , et al. Evaluation of hepatitis C treatment-as-prevention within Australian prisons (SToP-C): a prospective cohort study. Lancet Gastroenterol Hepatol. (2021) 6:533–46. doi: 10.1016/S2468-1253(21)00077-7 

 25. Torre, P, Annunziata, M, Sciorio, R, Coppola, C, Masarone, M, and Persico, M. Hepatitis C screening during SARS-CoV-2 testing or vaccination. Experience in an area of southern Italy in the province of Salerno. Liver Int. (2022) 42:1467–9. doi: 10.1111/liv.15273 

 26. Lazarus, JV, Villota-Rivas, M, Ryan, P, Buti, M, Grau-López, L, Cuevas, G , et al. Combined COVID-19 vaccination and hepatitis C virus screening intervention in marginalised populations in Spain. Commun Med. (2023) 3:66. doi: 10.1038/s43856-023-00292-y 

 27. Barsky, BA, Reinhart, E, Farmer, P, and Keshavjee, S. Vaccination plus Decarceration — stopping Covid-19 in jails and prisons. N Engl J Med. (2021) 384:1583–5. doi: 10.1056/NEJMp2100609 

 28. Duchesne, L, Dussault, C, Godin, A, Maheu-Giroux, M, and Kronfli, N. Implementing opt-out hepatitis C virus (HCV) screening in Canadian provincial prisons: a model-based cost-effectiveness analysis. Int J Drug Policy. (2021) 96:103345. doi: 10.1016/j.drugpo.2021.103345 

 29. Kronfli, N, Dussault, C, Klein, MB, Lebouché, B, Sebastiani, G, and Cox, J. The hepatitis C virus cascade of care in a Quebec provincial prison: a retrospective cohort study. Cmajo. (2019) 7:E674–9. doi: 10.9778/cmajo.20190068 

 30. Bartlett, SR, Buxton, J, Palayew, A, Picchio, CA, Janjua, NZ, and Kronfli, N. Hepatitis C virus prevalence, screening, and treatment among people who are incarcerated in Canada: leaving no one behind in the direct-acting antiviral era. Clin Liver Dis. (2021) 17:75–80. doi: 10.1002/cld.1023 

 31. Snell, G, Marshall, AD, Van Gennip, J, Bonn, M, Butler-McPhee, J, Cooper, CL , et al. Public reimbursement policies in Canada for direct-acting antiviral treatment of hepatitis C virus infection: a descriptive study. Can Liver J. (2023) 6:190–200. doi: 10.3138/canlivj-2022-0040 


Copyright
 © 2024 Kronfli, Leone, Dussault, Miliani, Gallant, Potter and Cox. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1380126-g003.jpg
S159] QY-A\OH JO JequinN

80-

80-

SIS91 Qy-AOH J0 Jequiny

20-

2022

2021

2020

2019

2022

2021

2020

2019

Year

Year





OPS/images/fpubh-12-1380126-t001.jpg
Prison Period aOR (95% CI

EDM Pre-outbreak Reference
Outbreak 029 (0.17-0.48)
Post-outbreak: 0.49 (0.35-0.69)

EDRPD. Pre-outbreak Reference
Outbreak 098 (0.49-2.11)
Post-outbreak: 1.66 (1.04-2.72)

“Number of new admissions per month was used as an offset
95% CI, 95% confidence interval; aOR, adjusted odds ratios EDM, Itablissement de
détention de Montréal; EDRDP, I'Etablissement de détention de Riviére-des-Prairies.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Impact of the COVID-19 pandemic on hepatitis C virus screening in provincial prisons in Montreal, Quebec, Canada



		Introduction



		Methods



		Study design and setting



		HCV screening at EDM and EDRDP



		Sources of data



		Outcome measures



		Statistical analysis









		Results



		Admissions and health services statistics



		HCV-ab and HCV RNA screening









		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpubh-12-1380126-g001.jpg
Year

2020

SUOISSIWPE Mo 0 JoqUINN  (inou) sunoy Buisinu Auow o JequinN

£ 600~
500~
400~
300~

(anoy) sunoy Buisinu Ajyjuow jo JequinN

600~
00~
200~

SUOISSIWPE M3U JO JoqUINN

< ()





OPS/images/fpubh-12-1380126-g002.jpg
[ P covip-19

9% During/Post COVID-19

2

HCV-Ab tests
performed

HCV RNA tests HCV RNA
performed (=

[ pre covip-1o

B2 puringpos covin-19

S
el
&






OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Impact of the COVID-19
pandemic on hepatitis C virus
screening in provincial prisons in
Montreal, Quebec, Canada












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






