
© 2024 The Author(s). Published by Elsevier Inc. on beh
ventive Medicine Board of Governors.
This is an open access article under the CC BY license (h
RESEARCH ARTICLE
From the NYC
2Department of
York, New York;
NYC Health +
Department of M
New York; a
Health + Hospita

Address cor
Health + Hospita
10016. E-mail: ch

2773-0654/$3
https://doi.org

alf of The American Journal o

ttp://creativecommons.org/lic
Treating Hepatitis C Virus Infection in Jails as an

Offset to Declines in Treatment Activity in the
Community, New York City, NY, 2014−2020
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Introduction: There are scant data on implementation of large-scale direct-acting antiviral treat-
ment for hepatitis C virus in jails in the U.S. New York City Health + Hospitals/Correctional Health
Services aimed to scale up hepatitis C virus treatment in the New York City jail system. This study
describes the trends in annual hepatitis C virus treatment in New York City jails compared with
those in Medicaid-funded treatment in the New York City community from 2014 to 2020.

Methods: In this observational study, we extracted annual counts of direct-acting antiviral pre-
scriptions for hepatitis C virus for those (1) in the New York City community who were covered by
Medicaid and (2) those detained in New York City jails for 2014−2020. Data sources were New
York City Department of Health and Mental Hygiene annual reports and Correctional Health Serv-
ices treatment records, respectively. We used linear regression analysis to test for significant trends
in annual treatment in these 2 cohorts during 2015−2019.

Results: From 2015 to 2019, treatments started in New York City jails increased annually
(p=0.001), whereas Medicaid-funded prescriptions in the New York City community declined since
a peak in 2015 (p<0.001). In 2019, New York City jail-based treatment initiations totaled the equiv-
alent of 10% of treatment covered by Medicaid in New York City, up from 0.3% in 2015.

Conclusions: Scale up of jail-based hepatitis C virus treatment is an important strategy to offset
declines observed in the community. Addressing barriers to care in jail, such as improving testing,
linkage to care, and affordability of direct-acting antivirals for jail-based health services, can help
sustain high levels of treatment in U.S. jails and other carceral facilities.
AJPM Focus 2024;3(2):100185. © 2024 The Author(s). Published by Elsevier Inc. on behalf of The American Jour-
nal of Preventive Medicine Board of Governors. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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INTRODUCTION

With a fragmented healthcare system and insurance-
related barriers to treatment, the U.S. is not on track for
the WHO’s 2030 hepatitis C virus (HCV) elimination
targets.1 The 2021 HHS Viral Hepatitis National Strate-
gic Plan highlights several populations, including people
detained in carceral facilities, that need prioritization to
improve HCV testing and treatment.2 The fiscal year
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2024 Biden−Harris administration budget proposal
includes a 5-year plan to advance HCV elimination in
the U.S.3 Despite a high prevalence of HCV-infected
individuals in U.S. carceral facilities, scant data have
been published regarding implementation of large-scale
HCV direct-acting antiviral (DAA) treatment programs
in U.S. jails.
Jails in the U.S. are an important setting for delivering

HCV treatment. In contrast to prisons, jails are primar-
ily short-stay remand facilities with high turnover. U.S.
jails had 10.3 million admissions in 2019, compared
with 576,956 at federal and state prisons.4 Many HCV-
viremic individuals are incarcerated in the New York
City (NYC) jail system, with at least 4,665 admitted dur-
ing 2014−2017,5 approximately 5% of the estimated
91,000 people in NYC living with chronic HCV, defined
by evidence of HCV viremia.6 NYC Health + Hospitals/
Correctional Health Services (CHS) provides health care
for persons incarcerated in NYC jails, which had an
average daily population of 7,400 in 2019. CHS is a divi-
sion of NYC Health + Hospitals, the nation’s largest
municipal public healthcare system. Many who enter the
jail system experience barriers to HCV treatment in the
community.7 As such, CHS leverages the jail health set-
ting as a key point of intervention to treat people living
with HCV.
From 2016 onward, CHS made concerted efforts to

scale up HCV treatment in jail. CHS negotiated pre-
ferred pricing with pharmaceutical partners, which in
turn helped secure more local funding by improving the
underlying cost−benefit balance of expanding HCV
treatment. CHS also recruited more staff to support and
expand treatment, including prescribers, care coordina-
tors, and patient educators. The goal of this study was to
evaluate the outcome of these efforts to scale up treat-
ment in jail in the context of treatment activity trends in
the surrounding NYC community.
METHODS

Study Population
This observational study included all patients from 2014
to 2020 who were eligible for and prescribed DAA ther-
apy for HCV (1) while in the NYC community and cov-
ered by Medicaid insurance and (2) while detained in
NYC jails. New York State Medicaid covers DAA ther-
apy for people who have active HCV, defined as those
who have a positive HCV RNA test. There are no fibro-
sis restrictions, substance use restrictions, or prescriber
restrictions. Retreatment authorization requires confir-
mation of patient readiness and adherence along with
consideration of potential future drug or alcohol use.8

CHS offers HCV screening to all individuals on
admission to jail. Patients with HCV viremia are referred
to a CHS physician for further evaluation. Treatment eli-
gibility is based on the American Association for the
Study of Liver Diseases/Infectious Diseases Society of
America HCV Guidelines.9 NYC jails averaged 7,400
persons incarcerated on a given day in 2019 compared
with 3.39 million Medicaid enrollees in NYC.10

Measures
We tallied the number of patients treated each year in
each group using (1) data published by the NYC Depart-
ment of Health and Mental Hygiene6 for Medicaid-
funded treatment in NYC and (2) the CHS HCV treat-
ment database that captures all treatment in NYC jails.
Treatments in jail were stratified by those who started
treatment in the community prior to incarceration and
those who started treatment while in jail. Patients who
started treatment in NYC under Medicaid coverage prior
to incarceration are captured in the Medicaid-funded
community treatment cohort. If they get incarcerated
mid-treatment, CHS continues the treatment that was
started in the community. Those individuals are not
counted as treatment started while in jail. The jail cohort
for this analysis only includes patients who started a new
course of HCV treatment in jail.

Statistical Analysis
Over the study time period, we compared total annual
treatment courses funded by Medicaid in NYC with
treatment courses started in NYC jails by CHS by abso-
lute numbers and percentages. We used simple and mul-
tiple linear regression to examine the trends in annual
treatment initiation counts in the community and in jail.
IRB approval was not obtained. These data were col-

lected for public health surveillance activities or for rou-
tine programmatic monitoring. This study did not meet
the criteria for human subjects research.
RESULTS

DAA treatment for HCV has been offered by CHS to
people detained in NYC jails since 2014. Figure 1A and
B shows annual HCV treatment from 2014 to 2020 in
the NYC community and jails, respectively. From 2015
to 2019, there was a statistically significant annual
decline in DAA prescriptions covered by Medicaid in
the NYC community, whereas there was a statistically
significant annual increase in annual DAA prescriptions
started in NYC jails. We fit a linear model to test the
interaction between the site of HCV treatment initiation
and time (years 2015−2019). The interaction was statis-
tically significant with p<0.001. We then fit linear mod-
els for the data of each initiation site. The slope of the
www.ajpmfocus.org



Figure 1. Annual number of people prescribed direct-acting
antiviral HCV treatment (A) among people covered by Medicaid
in New York City from 2014 to 2020, and (B) among people
detained in New York City jails from 2014 to 2020.
Source: New York City Department of Health and Mental Hygiene.6 The
tallies for Medicaid-funded treatment do not include treatment in jail
because Medicaid coverage is suspended for those who are
incarcerated.
HCV, hepatitis C virus.
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regression line for community-based treatment over
time was negative and different from 0, with p<0.001.
The slope of the regression line for jail-initiated treat-
ment over time was positive and different from 0, with
p=0.001. The years 2014 and 2020 were excluded from
the trend analysis. The year 2014 was the first year after
interferon-sparing DAA regimens were first approved
by the Food and Drug Administration, and therefore
DAA therapy was not widely available. The year 2020
was excluded because the coronavirus disease 2019
(COVID-19) pandemic caused major disruptions in
access to various medical services, including HCV test-
ing and treatment.
In 2019, CHS initiated treatment for 221 incarcerated

patients, representing the equivalent of approximately
10% of patients treated by Medicaid for HCV in NYC,
up from 0.3% in 2015.6 One patient received 2 separate
HCV treatment courses from CHS in jail in 2018 owing
to reinfection. The rest of the treatment courses initiated
April 2024
in jail were prescribed to unique patients. Community
and jail treatment totals more than halved in 2020 in the
face of the COVID-19 pandemic, but CHS still started
93 patients on treatment while in jail that year. In com-
parison, HCV DAA prescriptions in the NYC commu-
nity for people covered by Medicaid have fallen annually
since 2015,6 suggesting that community-based treatment
may be declining, whereas jail-initiated treatment
increased. Medicaid tallies do not include treatment in
jail because Medicaid coverage is suspended for those
who are incarcerated.
DISCUSSION

The CHS HCV treatment program demonstrates that it
is feasible and important to scale up DAA treatment in a
large urban jail even when treatment in the surrounding
community may have been declining. Further efforts
should be taken to increase treatment in jails because it
appears difficult to maintain high levels of treatment in
the community since a peak in 2015. The declining trend
in NYC community-based treatment in our analysis
mirrors the pattern observed nationally from 2015 to
2020 on the basis of national pharmacy claims data.11

Moreover, scaling up HCV screening and treatment in
correctional facilities is cost-effective and would reduce
HCV transmission, morbidity, and mortality in the sur-
rounding community.12 Barriers to HCV treatment in
jails and surrounding communities, respectively, may
differ and require tailored solutions. We observed a sig-
nificant increase in annual HCV treatment in the NYC
jail system over time from 2015 to 2019, with a decrease
in 2020 due to the COVID-19 pandemic response. Dur-
ing the early phase of the pandemic, some nonurgent
routine medical services in the jails, including HCV
treatment initiation, were temporarily suspended owing
to widespread COVID-19 outbreaks in many areas of
the jail system.13 Once the outbreaks were better con-
trolled, all routine medical services, including HCV
treatment, resumed.
HCV treatment in jail is highly effective. Although

one concern raised about starting treatment in jail is
whether short lengths of stay may negatively affect treat-
ment outcomes, our other analysis based on available
virologic data found an 88% sustained virologic response
rate at 12 weeks among an NYC jail treatment cohort.14

However, those discharged to the community mid-treat-
ment were at higher risk of not achieving virologic
response at 12 weeks than those who completed treat-
ment in jail,14 highlighting the importance of improved
support during transitions of care to ensure treatment
completion.
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Although CHS was successful at scaling up HCV
treatment in 2014−2019, our other analysis of the cas-
cade of care found that only 5% of HCV-viremic patients
started treatment while in jail.5 To allow treatment of
more patients, it is critical to alleviate barriers to access-
ing HCV treatment while in jail, such as delays in treat-
ment initiation, and barriers after return to the
community, such as lack of insurance coverage, compet-
ing priorities, and active substance use.15

CHS is well positioned among peer jail systems to
deliver large-scale HCV treatment because it is not for
profit and enjoys municipal budget support for HCV
medication. This may be challenging to replicate at scale
nationally without addressing barriers to care. Solutions
need to be developed to increase HCV treatment in the
correctional system given the concerning declines in
community-based treatment. These solutions may come
through research and quality improvement efforts to
establish more efficient models of care, such as nurse-led
treatment,16 or advocacy for laws to allow states to cover
incarcerated people under Medicaid.17 Medicaid cover-
age during incarceration may improve access to HCV
treatment, instead of relying on disparate and often lim-
ited local budgets for healthcare services at correctional
facilities. Medicaid coverage may also facilitate transi-
tions of care from jail to the community because one
reason for interruptions in HCV treatment courses is
delays or challenges in reinstating Medicaid coverage
upon return to the community.
Several additional challenges must be addressed to

expand jail-based treatment programs nationally.
Although public health guidelines18 now recommend rou-
tine opt-out HCV testing in jails, few carceral facilities
offer routine testing.19 Given the rapid turnover of
patients in jail systems, incorporating accurate point-of-
care HCV viral load testing20 could improve the efficiency
of diagnosing active infection and potentially facilitate ear-
lier initiation of treatment during a jail stay. Although
Medicaid coverage remains suspended during incarcera-
tion, DAA drug prices in the U.S. are expensive for many
jail systems that rely on local funding. One solution may
be leveraging purchasing coalitions for flat-fee subscrip-
tion models.3,21 With short stays, jail-based testing and
treatment programs need to be accompanied by robust
linkage to community care to avoid treatment interrup-
tion upon return to the community. Peer navigation start-
ing during incarceration and continuing through return to
the community has demonstrated effectiveness in sustain-
ing HIV viral suppression.22 These services should be fur-
ther studied to evaluate effectiveness in improving HCV
linkage to care after incarceration.
Many barriers to treatment exist in the community

because the most motivated community-dwelling
patients were likely treated soon after DAA therapy first
became available, and those who are now still living with
HCV may be unaware of their diagnosis, experience
other barriers to HCV care, or have competing priorities.
Until recently, screening guidance focused on risk factor
− and birth cohort−based screening, resulting in some
of the untreated population remaining undiagnosed.
Among those aware of their infection, remaining bar-
riers to care may include restrictions on DAA prescrip-
tions by insurance plans and low rates of linkage to care,
especially for those with mental illness and substance
use disorders.7

People who use drugs (PWUD) account for a large
proportion of HCV cases, but they also experience bar-
riers to care such as underdiagnosis and challenges with
linkage to care in the community.23 This study found
that PWUD who had interactions with police were more
likely to have prior HCV testing. Therefore, although
access to HCV care in the community may be challeng-
ing for PWUD for various reasons, those who have
interaction with the criminal justice system may be pre-
sented with opportunities for HCV testing and treat-
ment. This is consistent with our observation of an
increasing trajectory in HCV treatment in NYC jails, rel-
ative to the decrease in the community.
Given the high prevalence of HCV relative to that in

the general community, carceral health systems and par-
ticularly jail settings are key points of intervention to
treat the hardest-to-reach populations. Other jurisdic-
tions such as Australia have also found a significant pro-
portion of overall HCV treatment initiation occurring in
prisons, ranging from 10% to 73% of the jurisdictional
totals in 2021.24 Most incarcerated individuals will
return to the community eventually, so we expect bene-
fits of HCV treatment in carceral settings to accrue
largely in the community, including prevention of fur-
ther HCV transmission and reduction of decompensated
cirrhosis, hepatocellular carcinoma, and liver transplan-
tation. The continued scaling up of HCV treatment in
the NYC jail system since 2015 demonstrates that jail-
based treatment can help mitigate declines in treatment
activity in jurisdictions such as NYC, but jail-specific
barriers to treatment should be reduced.

Limitations
Medicaid-funded treatment does not capture all HCV
treatment activity in the community. However, Medicaid
is a U.S. federal/state/local program and the largest
source of funding for medical services for people with
limited income in the community. Therefore, Medicaid
prescribing offers an important indication of commu-
nity-based treatment trends. In 2019, approximately
40% of NYC residents were enrolled in this public
www.ajpmfocus.org



Chan et al / AJPM Focus 2024;3(2):100185 5
benefit,10 one of the least restrictive for HCV DAA pre-
scriptions among other states.25 Our data are consistent
with the pattern of HCV treatment initiation declining
nationally since 2016.26

We do not have data available to describe the demo-
graphics, clinical characteristics, and clinical outcomes of
the NYC community covered by Medicaid insurance, so
we are unable to characterize differences between that
cohort and the cohort treated in jail. Although the charac-
teristics may differ between the 2 cohorts, our conclusions
are still valid on the basis of the observed differences in
treatment activity trends. We do not have data available
to quantify the number of prescriptions covered by Med-
icaid that were retreatments for the same patient (i.e., for
reinfection or treatment failure). However, if retreatments
occurred and were captured as separate prescriptions, our
data would represent an overcount of the number of indi-
viduals treated in the community and result in an under-
estimation of our conclusions.
It is possible that a small proportion of the jail-based

cohort started treatment in jail, got discharged to the
community mid-treatment, and continued treatment
through a Medicaid-funded prescription. This would
lead to the individual being counted in both the jail
cohort and the community-based Medicaid cohort, but
this would only attenuate the contrasting trends in
annual community- versus jail-based treatment over
time and cause an underestimation of the conclusions
we are drawing (i.e., that community-based treatment is
declining, whereas jail-based treatment is increasing
over time). Conversely, an individual who started treat-
ment in the community under Medicaid and continued
treatment in jail would only be counted in the commu-
nity-based cohort. The jail treatment cohort only
included those who started a new treatment course in
jail, which was not covered by Medicaid.
CONCLUSIONS

Declines in HCV treatment activity in U.S. communities
such as NYC are especially concerning because the U.S.
is not on track to achieve HCV elimination targets.1,11,26

The NYC jail experience demonstrates that increasing
HCV treatment in jail is achievable and will be impor-
tant to continue to help offset declines in the surround-
ing community. Barriers to treatment may be different
during and after incarceration, respectively, and each
requires tailored solutions.15 Further investment related
to the proposal to eliminate HCV in the U.S.3 should
increase treatment in nontraditional healthcare settings,
such as carceral facilities, substance use treatment cen-
ters, and homeless shelters. Among carceral health set-
tings, jails are uniquely positioned to reach many
April 2024
persons among underserved populations living with
HCV.5,14 Achieving HCV elimination goals will require
sustained investment to effectively scale up HCV treat-
ment and prevention programs in jails, especially given
the declines in treatment observed in the surrounding
community.
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