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Abstract

Objectives: Screening for hepatitis C virus (HCV) infection in jail provides an opportunity to educate and offer care to a
high-risk population. We aimed to (I) estimate the prevalence of HCV infection in jail; (2) describe the demographic char-
acteristics, risk factors, and pre-incarceration health insurance status associated with HCV infection; and (3) examine the
implementation of HCV screening in jail.

Methods: We conducted a retrospective analysis of an opt-out HCV screening program with HCV RNA confirmation and
patient education at the Dallas County Jail from April | through November 2, 2017. We extracted data on test results,
demographic characteristics, and release destination from electronic medical records. A nurse navigator recorded data on
patient self-reported risk factors and pre-incarceration health insurance status.

Results: Of 4089 incarcerated persons screened, 708 (17.3%) had a positive HCV antibody result. Of these, 641 (90.5%) had
an HCV RNA test ordered; 576 (89.9%) had RNA tests completed, of whom 413 (71.7%) had a positive HCV RNA result. Of
these 413, 352 (85.2%) received patient education. Half of HCV RNA-positive incarcerated persons (n = 207, 50.1%) were
born outside the birth cohort (1945-1965). Among those with HCV infection, commonly reported risk factors were injection
drug use (168 of 352; 47.8%) and tattoos (82 of 352; 23.4%). Most incarcerated persons with HCV infection (284 of 350; 81.1%)
did not have health insurance. HCV antibody prevalence was higher among incarcerated persons released to prison (232 of
961; 24.1%) than to outside agencies (38 of 403; 9.4%) or the community (178 of 1026; 17.4%).

Conclusions: Screening for HCV with RNA confirmation in jail provides an opportunity for disease education, transmission
prevention, and navigation to HCV treatment. Future efforts should examine post-incarceration linkage to care.
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Hepatitis C virus (HCV) is a common blood-borne disease
estimated to affect more than 4.1 million persons in the United
States'; the prevalence of HCV infection is 1.8% in Texas.?
The rate of HCV infection increased in recent years to nearly
34000 new cases in 2015 as a result of the opioid epidemic,
because HCV is highly transmittable through injection drug
use (IDU).** Complications from HCV infection include liver
cirrhosis, hepatocellular carcinoma, and the need for liver
transplant.” In 2013, HCV infection accounted for nearly
20000 deaths in the United States, more than all other repor-
table infectious diseases combined.* The introduction of
direct-acting antiviral medications, which have high cure rates
and few side effects, has led to increased efforts to diagnose,
treat, and cure HCV infection to lower the disease burden,
prevent transmission, and decrease mortality.®’

Persons in jails and prisons are disproportionately
affected by HCV infection; prevalence is more than
10 times higher among persons who are incarcerated (range,
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9.6%-41.1%)® than among persons in the community (range,
0.5%-2.4%).° In addition, according to a survey of US state
correctional departments in 2006, an estimated 30% of per-
sons with HCV infection in the United States have spent time
in a correctional facility.® With the high prevalence of HCV
infection in correctional settings and limited access to health
care before incarceration, testing in jails and prisons provides
a key opportunity to identify persons with HCV infection and
provide education on disease prevention and treatment.

The HCV care cascade describes the progression from
HCV screening through completion of treatment and
includes (1) HCV antibody detection, (2) chronic infection
confirmation with HCV RNA testing, (3) referral to specialty
care, (4) specialist evaluation, (5) treatment initiation, (6)
treatment completion, and (7) sustained virologic response. '’
HCV antibody screening is recommended by the World
Health Organization for all incarcerated persons and by the
US Federal Bureau of Prisons for all persons incarcerated in
state and federal prisons. However, as of 2015, only 17 states
offered routine opt-out HCV testing in prisons, and data
documenting rates of testing in jails were limited.''™"* This
low rate of HCV screening in prisons is due in part to such
barriers as challenges implementing testing, the cost of anti-
body and RNA tests, and the high cost of treatment.'* An
additional barrier in jails is the short length of stay for most
incarcerated persons. The average length of incarceration in
jail in the United States is 25 days, which necessitates effi-
cient processes to screen and educate incarcerated persons on
their status before release.'> Few studies have examined the
implementation of HCV screening and testing in jail, and
minimal data exist on release destination and health insur-
ance status of HCV-positive (by antibody or by RNA testing)
persons after incarceration.

Opt-out HCV antibody screening was implemented at the
Dallas County Jail beginning in June 2015. In April 2017, the
jail added HCV RNA testing and a dedicated nurse navigator
position.'® The objectives of our study were to (1) estimate
the prevalence of HCV infection (by antibody and RNA
testing) at the Dallas County Jail; (2) describe the demo-
graphic characteristics, risk factors for HCV infection, and
pre-incarceration health insurance status in this population;
and (3) examine the implementation of HCV screening and
testing in the jail.

Methods

We conducted a retrospective analysis of an opt-out HCV
screening program in the Dallas County Jail in Dallas,
Texas, from April 1 through November 2, 2017. The Dallas
County Jail is one of the largest jails in the United States,
serves as both a city and county jail, and typically houses
about 5200 persons at a time, with about 275 persons enter-
ing and being released daily. Most persons in the Dallas
County Jail are male (78%), non-Hispanic black (49%), and
the mean age is 35 (C. Berry, personal communication,
December 4, 2018).

The Dallas County Jail began offering routine opt-out
HCYV antibody screening and confirmatory HCV RNA test-
ing at the time of blood draw for incarcerated persons starting
April 1, 2017. Approximately 10% of the jail population
undergoes blood draws ordered for various reasons. A phle-
botomist manually reviews each person’s medical record for
all previous laboratory tests at the jail before screening to
avoid duplication. For the first 3 months of the study, if the
HCYV antibody result was positive, the nurse navigator manu-
ally ordered an HCV RNA test, triggering an additional
blood draw. In July 2017, this process was altered to simul-
taneous collection of HCV antibody and HCV RNA as a
single blood draw, with the HCV RNA sample stored and
automatically run by the laboratory if the HCV antibody test
was positive. A full-time dedicated nurse navigator notified
patients who had positive HCV RNA test results and pro-
vided disease education, prevention counseling, and infor-
mation about linkage to HCV care. The nurse navigator
provided a hotline number for patients to call after release
to reach the nurse navigator. The nurse navigator followed up
with incarcerated persons after their release into the commu-
nity by telephone, assisted in setting up medical financial
assistance, and assisted in scheduling laboratory and radiol-
ogy tests with providers before appointments at a community
liver clinic. The nurse navigator sent a certified letter to
incarcerated persons who had a positive HCV RNA result
who were released before receiving education to notify them
of an abnormal laboratory result. In several instances, these
persons could not be reached. Because this project
was focused on quality improvement of a guideline-
recommended practice (ie, HCV testing in jail), the Univer-
sity of Texas Southwestern Internal Review Board
considered it exempt from review board review.

The laboratory performed HCV antibody testing using
an HCV antibody enzyme immunoassay (Roche, Basel,
Switzerland) and HCV RNA testing using a Cobas Ampli-
Prep/Cobas TagMan HCV Test version 2.0 (Roche, Basel,
Switzerland). Testing ran from April 1 through November 2,
2017. An HCV antibody test result of >0.9 signal-to-cutoff
ratio is positive, and an HCV RNA test result with any
detectable RNA (>15 IU/mL) is positive. We calculated esti-
mated HCV antibody prevalence by dividing the number of
positive HCV antibody tests by the total number of antibody
tests performed. We calculated HCV RNA positivity by
dividing the number of positive RNA tests by the total num-
ber of persons who received screening. Sixty-seven of 708
HCV antibody-positive persons were released before they
received a confirmatory HCV RNA test, so an overall HCV
RNA positivity rate was extrapolated by multiplying the
number of positive HCV antibody tests by the proportion
of HCV RNA tests that were positive. We also calculated
the percentage of HCV antibody-positive persons who
received an HCV RNA test by dividing the number of HCV
RNA tests by the number of HCV antibody-positive persons
before and after switching to a single blood draw.
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Figure |. Hepatitis C virus (HCV) screening, testing, and notification among 4089 incarcerated persons at the Dallas County Jail, April |

through November 2, 2017.

We extracted data on the following demographic
characteristics from electronic medical records and the Adult
Information System used by the Dallas County Sheriff
Department: age (born between 1945 and 1965 [the birth
cohort], born before 1945, or born after 1965); sex (male
or female); race/ethnicity (non-Hispanic black, non-
Hispanic white, Hispanic, or other); HCV antibody and RNA
test results; and release location (community, Texas Depart-
ment of Criminal Justice, or agency). We considered persons
born from 1945 through 1965 (baby boomers) to be in the
birth cohort. For HCV RNA-positive persons, a nurse navi-
gator recorded self-reported HCV risk factors and pre-
incarceration health insurance status. We categorized
self-reported risk factors into the following mutually exclu-
sive groups: IDU, tattoo, both IDU and tattoo, blood expo-
sure (includes blood transfusion), sexual contact, other, or
unknown. We categorized health insurance as uninsured,
Medicaid, Medicare or dual insurance (ie, Medicaid and
Medicare), and US Department of Veterans Affairs.

We categorized release location as (1) release to commu-
nity (including bail or probation), (2) release to the Texas
Department of Criminal Justice (prison system), or (3)
release to an agency (eg, special program, psychiatric facil-
ity). We also calculated the estimated prevalence of HCV
antibody for each release location by dividing the number of
HCYV antibody-positive persons released to a location by the
total number of HCV antibody-tested persons released to that
location during the study period. We compared HCV
antibody-positive prevalence by release to prison or else-
where using the Pearson x> test of significance, with
P < .05 considered significant. We conducted all data
analyses by using Stata version 14."

Results

Of 4089 incarcerated persons screened with an HCV anti-
body test, 708 (17.3%) had a positive HCV antibody result.
Of the 708 positive results, 641 (90.5%) had a confirmatory
HCV RNA test ordered, of which 576 (89.9%) were com-
pleted. Four hundred thirteen of 576 (71.7%) incarcerated
persons had a positive HCV RNA result, of which 352
(85.2%) received patient education (Figure 1). HCV RNA
positivity was confirmed in 413 of 4089 (10.1%) persons
screened for HCV antibody (Figure 2). If HCV RNA test
results included all persons with a positive HCV antibody
result, before confirmatory RNA testing (n = 708), the esti-
mated HCV RNA positivity was 12.4% (708/4089 x 71.7%).
After switching to a single blood draw, the proportion of
HCV antibody-positive persons who underwent HCV RNA
testing increased: 66.5% (276 of 415) of HCV antibody-
positive persons received HCV RNA testing from April 1
through July 9, 2017, whereas 94.6% (283 of 299) of HCV
antibody-positive persons received HCV RNA testing from
July 10 through November 2, 2017.

Of 413 persons who tested HCV RNA positive, the med-
ian age was 49.1, 207 (50.1%) were born in the birth cohort,
332 (80.6%) were male, and 191 (46.3%) were non-Hispanic
black, followed by 161 (39.0%) non-Hispanic white,
60 (14.5%) Hispanic, and 1 (0.2%) unknown (Table 1).
Self-reported risk factors among 352 HCV RNA-positive
persons were IDU (43.2%), tattoos (18.8%), both IDU and
tattoos (4.6%), blood exposure (5.4%), sexual contact
(4.0%), unknown (23.0%), and other (1.1%). Reported health
insurance types before incarceration were uninsured
(81.8%), Medicaid (9.8%), Medicare or dual insurance
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Figure 2. Hepatitis C virus (HCV) antibody testing, HCV RNA quantitative testing, and patient education among incarcerated persons
screened for HCV antibody at the Dallas County Jail, April | through November 2, 2017.

Table I. Age, sex, and race/ethnicity of incarcerated persons screened through opt-out hepatitis C virus (HCV) testing, by screening

outcome, at the Dallas County Jail, April | through November 2, 2017

HCV HCV HCV Antibody HCV Antibody
Antibody Antibody Positive, Positive,
Characteristic Total Positive Negative RNA Positive RNA Negative
Total 4089 (100.0) 708 (17.3) 3366 (82.3) 413 (58.3) 151 (21.3)
Age, mean (SD), y 38.8 (12.2) 47.7 (12.2) 36.9 (11.3) 49.1 (11.7) 45.4 (12.6)
Birth cohort
Born 1945-1965 735 (18.0) 311 (43.9) 420 (12.5) 206 (49.9) 51 (33.8)
Born before 1945 or after 1965 3354 (82.0) 397 (56.1) 2946 (87.5) 207 (50.1) 100 (66.2)
Sex®
Male 3166 (77.5) 541 (76.5) 2615 (77.8) 332 (80.6) 106 (70.2)
Female 917 (22.5) 166 (23.5) 746 (22.2) 80 (19.4) 45 (29.8)
Race/ethnicity
Non-Hispanic white 1178 (28.8) 308 (43.5) 869 (25.8) 161 (39.0) 86 (57.0)
Non-Hispanic black 2266 (55.4) 296 (41.8) 1957 (58.1) 191 (46.2) 49 (32.5)
Hispanic 619 (15.1) 102 (14.4) 516 (15.3) 60 (14.5) 16 (10.6)
Unknown 26 (0.6) 2 (0.3) 24 (0.7) 1 (0.2) 0

Abbreviation: SD, standard deviation.

*Missing data for sex resulted in different denominators for the total (n = 4083), number HCV antibody positive (n = 707), number HCV antibody negative (n

= 3361), and number HCV antibody positive and RNA positive (n = 412).

(ie, Medicare and Medicaid; 4.9%), and US Department of
Veterans Affairs (3.7%) (Figure 3).

In addition, the prevalence of HCV antibody positivity
among persons released to the Texas Department of Crim-
inal Justice (232 of 961; 24.1%) was significantly higher
than among persons released to the community (178 of
1026; 17.4%) or an agency (38 of 403; 9.4%) (P < .001)
(Table 2). Of persons who tested HCV RNA positive and
were released during the study period, 151 were released
to the Texas Department of Criminal Justice, 99 were

released to the community, and 18 were released to an
agency.

Discussion

We found that 17.3% of the Dallas County Jail population
was HCV antibody positive, and the estimated percentage of
the jail population with detectable HCV RNA was 12.4%.
The prevalence of HCV infection is 1.8% in Texas.? Our
findings are consistent with estimates that HCV prevalence
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Figure 3. Self-reported risk factors and health insurance before
incarceration among incarcerated persons testing RNA positive for
hepatitis C virus infection at the Dallas County Jail, April | through
November 2, 2017. Abbreviations: IDU, injection drug use; VA, US
Department of Veterans Affairs.

Table 2. Prevalence of hepatitis C virus (HCV) antibody among
incarcerated persons, by release destination from the Dallas
County Jail, April 1, 2017, through February 2, 2018

No. of Persons

Screened for HCYV Antibody
Release Destination = HCV Antibody Positive, No. (%)
Total screened® 4089 708 (17.3)
Community® 1026 178 (17.4)
Texas Department of 961 232 (24.1)
Criminal Justice
Agency© 403 38 (9.4)

*Persons screened from April | through November 2, 2017, regardless of
release status.

PReleased to community, including probation, during the study period.
“Released to special program or psychiatric health facility during the study
period.

among persons in prisons and jails is up to 10 times higher
than in the community.'®'” We found that 71.7% of incar-
cerated persons who had a positive HCV antibody test had
detectable HCV RNA, which is slightly lower than estimates
indicating that 74%-86% of persons with HCV infection
develop chronic infection.”® Few studies report the percent-
age of HCV antibody—positive persons in jail and prison who
are HCV RNA positive, although estimates range from 65%
to 90%.'%*!2 Understanding what proportion of the US
population has a detectable HCV RNA level is important
in determining the overall disease burden and for budgeting
resources for continuity of HCV care.

In our study, half of incarcerated persons who were con-
firmed HCV RNA positive were born outside of the birth
cohort, which is consistent with findings of HCV antibody
positivity in this population'® and highlights the importance
of expanding screening practices to include younger genera-
tions. Recent literature shows that HCV incidence rates
among young adults born after 1965 are as high as or higher
than HCV incidence rates among baby boomers, and most
persons who inject drugs who become infected with HCV are
infected as young adults, making this a key population in
which to expand screening to identify new cases.>>*

In our study, common self-reported risk factors for HCV
infection were IDU, tattoos, or both. IDU is the highest risk
factor worldwide for developing HCV infection, and substance
use disorders are common among persons in jails and prisons,
with a prevalence of 30% to 51% worldwide.*>® The com-
monly reported risk factor of IDU combined with the increased
spread of HCV infection associated with the opioid epidemic
indicates the need for a multidisciplinary approach to address
common comorbidities that prevent treatment of HCV infec-
tion, such as substance use disorders.?” In addition, a recent
meta-analysis confirmed a strong association between tattooing
and HCV infection and highlighted reusing tattooing needles as
a common practice by incarcerated persons,™® reinforcing the
need for patient education and prevention counseling.

In our study, most incarcerated persons who were con-
firmed HCV RNA positive did not have health insurance,
posing challenges for HCV continuity of care after release
to the community. Lack of health insurance is a main barrier
to obtaining HCV treatment, and the cost effectiveness of
screening programs hinges on achieving sustained virologic
response.”*® Texas leads the United States in the number and
percentage of persons who lack health insurance,' and even
persons with Medicaid coverage must progress to significant
liver fibrosis, a preventable complication of HCV infection,
and take a drug screening test to qualify for treatment.>

We found that the estimated prevalence of HCV antibody
was higher among persons who were released to prison than
among persons who were released to the community or an
agency. This finding supports findings that the prevalence of
HCV antibody is higher among persons in prisons than
among persons in jails.** Although data on criminal charges
were not available in our data set, we suggest that this dif-
ference between persons who are sentenced to prison and



Abe et al

631

persons who are released to the community may be related to
a longer duration of substance use and recurring or more
severe drug-related crimes among those sentenced to prisons,
resulting in an increased risk for both HCV infection and a
prison sentence. Higher HCV prevalence among persons
entering prison, compared with persons entering jails, has
further implications for ensuring that persons are not lost to
follow-up because they transfer to prisons. Jails need additional
infrastructure to notify prisons of persons’ HCV status and to
prevent unnecessary testing duplication. In addition, teaching
persons to self-advocate can facilitate initiation of future med-
ical care. Long-term incarceration may be an opportunity to
provide HCV treatment. Although the high costs of treatment
are prohibitive to facilities that would pay to treat incarcerated
persons (eg, jails, prisons), costs are declining and policy on
treatment eligibility is changing, with more inclusive criteria
resulting in increased use of HCV treatment.>*

To reduce the burden of HCV infection and transmission,
persons with HCV infection need to be linked to care, receive
treatment, and achieve sustained virologic response. In our
study, the nurse navigator played a key role in reaching out to
patients after they were released to the community and help-
ing them connect to care. Post-incarceration linkage to care
is challenging because of issues such as unstable housing,
lack of transportation, relapse to substance use, and paper-
work needed to establish medical care and will require iden-
tifying and addressing barriers to care, in addition to
providing strong patient support.” Future research will exam-
ine post-incarceration linkage-to-care processes and data
from linkage-to-care and clinical outcomes.

Limitations

This study had several limitations. First, screening was limited
to a single site; thus, the results may not be generalizable to
other populations. Second, screening was offered to all persons
already undergoing a blood draw for chronic medical condi-
tions (only 10% of the total jail population) rather than a ran-
dom sample; as such, our results may not reflect the true
prevalence of HCV infection in this population. However, the
demographic characteristics of persons tested were representa-
tive of the total jail population, and our results likely approxi-
mated the overall prevalence of HCV infection at this jail.
Third, because risk factors were self-reported, it is possible that
IDU was underreported because of its illicit nature and fear of
self-incrimination. Fourth, “tattoo” as a risk factor did not spe-
cify whether tattoos were acquired in jail or prison or at a tattoo
parlor, which limited our ability to further specify the origin of,
or suggest prevention interventions for, tattoo-associated HCV
infections. Fifth, because of the short duration of incarceration
and unknown release dates for our population, our facility does
not provide HCV treatment. However, most HCV RNA-
positive persons received disease education and transmission
prevention, and our nurse navigator continues to work with
HCV-infected persons post-release to connect them to care.

Conclusions

Several findings from this study are notable. First, we found
that HCV screening with RNA confirmation and patient edu-
cation is feasible in a jail setting. Second, because of the high
prevalence of HCV infection among incarcerated persons, they
are a key population in which to conduct screening and link
patients to care after release to the community. Third, half ofthe
HCV RNA-positive incarcerated persons in our study were not
in the birth cohort, which warrants expansion of screening
practices to persons born after 1965. Fourth, common risk fac-
tors of IDU and tattoos may require using a multidisciplinary
approach to post-incarceration care and patient counseling on
HCYV transmission while incarcerated. Fifth, most patients with
confirmed HCV infection did not have health insurance, posing
challenges for HCV continuity of care after release. The high
prevalence of HCV antibody-positive persons in prison sug-
gests the need for improved jail infrastructure for notifying
prisons of HCV testing results. Future efforts should examine
post-incarceration linkage to treatment.
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