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Abstract

Objective: To evaluate the Centers for Disease Control 
and Prevention hepatitis C care cascade, that assesses hep-
atitis C follow-up testing and laboratory evidence of likely 
clearance/cure and recurrent viremia, among Californian 
incarcerated or detained persons (IDP) and general popula-
tions. 

Methodology: Laboratory test results were analyzed for 
hepatitis C virus (HCV) antibody, RNA, and genotyping from 
Quest Diagnostics among IDP and general populations in 
California, 2011-2021. 

Results: Overall, 27.4% (115,353/421,459) of the Cali-
fornia IDP population who had HCV testing were initially 
HCV test positive. Of those with follow-up HCV RNA testing, 
59.4% (24,694/41,539) had evidence of clearance/cure and 
of these 19.4% (4,793/24,694) had subsequent evidence of 
recurrent viremia or reinfection. For the general population 
6.2% (246,620/3,961,225) with HCV testing were initially 
positive. Of those with follow-up HCV RNA testing, 63.7% 
(45,819/71,965) had evidence of clearance/cure and 6.7% 
(3,068/45,819) had subsequent evidence of recurrent vire-
mia or reinfection. 

Conclusions: Californian IDP population had a higher 
HCV positivity rate than the general population and evi-
dence of subsequent recurrent viremia or reinfection. More 
resources and aggressive approaches  are needed to suc-
cessfully confront HCV in correctional facilities and after IDP 
community return. 

Kaufman HW*; Meyer III WA; Huang X
Quest Diagnostics, Secaucus, New Jersey 07094.

Introduction

Hepatitis C virus (HCV) is a blood-borne virus, commonly 
transmitted through shared injecting equipment. Due large-
ly to the criminalization of injection drug use, the hepatitis C 
epidemic has disproportionately affected the incarcerated and 
detained person (IDP) (“correctional”) population where many 
individuals originate from high-risk environments and engage 

in high-risk behaviors in their communities. Earlier estimates, 
from studies covering from 1994 to 2006, were 30% to 40% of 
the United States (U.S.) IDP population were infected with the 
HCV at some point in time in their lives, the majority of whom 
were infected before incarceration [1-5]. Recent estimates from 
the California Department of Correctional Health Care Services 
(CCHCS), based on testing from July 2018 through June 2019, 
found at entry, 18% of California-state IDP were HCV antibody 
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positive confirmed by HCV RNA presence of whom 72% had 
evidence of chronic hepatitis C [6]. This rate is similar to a 2015 
U.S. study of HCV infection among IDP [7]. The HCV care cascade 
provides uniformity  to track frequency of presumed clearance/
cure in the populations, including lack of follow-up, and recur-
rent viremia-based solely on clinical laboratory test results. This 
care cascade provides a valuable  public health perspective on 
the hepatitis C epidemic and may be applied to benchmark per-
formance compared to World Health Organization elimination 
goals [8]. 

Although access to appropriate healthcare services is a right 
for U.S. IDP, HCV infection identification and treatment are chal-
lenging due to IDP turnover rates and inadequate follow-up 
care after return to the community. Many IDP are hepatitis C 
infected prior to becoming incarcerated or detained and some 
IDP may not be diagnosed with hepatitis C until after release 
or while on parole. Such individuals with undiagnosed and un-
treated hepatitis C may perpetuate community spread. Another 
challenge for correctional facilities to implement robust HCV 
treatment is the cost of these highly effective medications.

Given the prevalence of hepatitis C among IDP, and the ad-
vent of highly effective antiviral treatments, addressing hepati-
tis C clearance among IDP prior to and after release is critical if 
the U.S. is to achieve HCV elimination goals. Efforts must focus 
on establishing an accurate knowledge of who is infected and 
implementing education, policies, and procedures for the pre-
vention and treatment of hepatitis C among IDP during their 
confinement and following their return to the community [9]. 
The CCHCS became a national model by expanding HCV test-
ing statewide in 2016 and expanding treatment access to the 
general IDP population in 2018-2019.6 In 2022, the CCHCS de-
veloped detailed plans for addressing the burden of hepatitis 
C including expanding eligibility for treatment [10]. Based on 
analysis of Quest Diagnostics clinical laboratory test results, 
this study aims to determine prevalence of hepatitis C, and pre-
sumed clearance/cure rates among IDP, inclusive of state and 
other correctional facilities based in California, and for compari-
son, among the general population in that state.

Methods

Results of HCV-related laboratory testing performed by 
Quest Diagnostics were analyzed from client accounts identified 
as being from all jurisdictions within Californian jail, prison, and 
correctional (collectively referred to as “correctional”) facilities 
from 2011 through 2021. For comparison, specimens from indi-
viduals tested by Quest Diagnostics in California who were not 
identified as being from correctional facilities were analyzed in 
a similar manner, defined as the “general population.” Subse-
quent hepatitis C laboratory results analyses following that first 
encounter focused on HCV RNA testing. Mean age and sex dis-
tribution were based on first encounter, when available. Quest 
Diagnostics established an automatic HCV reflex test only test-
ing option for clinicians in November 2015, reflexing all positive 
HCV antibody specimens to HCV RNA testing to identify those 
who were actively HCV infected. Thus, data are separately eval-
uated for patients first tested in 2011-2015 and in 2016-2020. 
Follow-up testing of individuals was determined for up to one 
year subsequent to an initial HCV RNA positive result. There-
fore, the study cohort had initial testing performed from Janu-
ary 2011 through December 2020 to allow up to a minimum of 
one-year follow-up through December 2021. 

The hepatitis C care cascade was applied to assign individu-

als into the defined categories [11]. For clarity, categories with 
no testing are listed and displayed first. Category 1 is defined as 
ever HCV infected, category 2 is based on HCV RNA testing (2a 
with no subsequent HCV RNA test and 2b as with subsequent 
HCV RNA testing), category 3 is based on the HCV RNA test re-
sult (3a with negative result and 3b as positive result), category 
4 defines cured or cleared (4a1 no record of subsequent HCV 
RNA test, 4a2 subsequent HCV RNA test result remain positive, 
and 4b any subsequent HCV RNA negative test result after ini-
tial HCV RNA positive result), and category 5 includes people 
who had HCV RNA positive test result followed by negative and 
then subsequently a positive HCV RNA test result. In addition, 
because Quest Diagnostics also records HCV negative test re-
sults and the absence of subsequent testing performed within 
this laboratory network, absolute rates for testing and positivity 
were calculated. An individual with any initial HCV testing (an-
tibody, RNA, and genotyping) results were accepted for study 
inclusion. A presumed HCV clearance/cure event was someone 
defined as having an HCV RNA negative result subsequent to an 
initial HCV RNA positive result, who was followed over  a mini-
mum of one year (category 4b). A presumed rebound infection 
or reinfection were those individuals having a subsequent HCV 
RNA positive result after HCV clearance/cure, who was followed 
over a  minimum of one year (category 5). 

Qualitative immunoglobulin G HCV antibody testing was 
performed using the U.S. Food and Drug Administration (FDA)-
cleared automated VITROS ECi Immunodiagnostic System (Or-
tho Clinical Diagnostics). HCV RNA test methods included the 
quantitative COBAS AmpliPrep/COBAS TaqMan HCV v2.0 meth-
od and quantitative COBAS HCV nucleic acid test on the COBAS 
6800/6880 systems (both from Roche Diagnostics). HCV geno-
typing was based on real-time- reverse transcription and ampli-
fication of the 5ˈuntranslated region and core region of the viral 
genome (Quest Diagnostics laboratory developed test and Sie-
mens Healthcare Diagnostics). WCG Institutional Review Board 
deemed this Quest Diagnostics Health Trends® study as exempt. 

Results

For the initial HCV testing for the IDP population at Quest 
Diagnostics, the individual’s mean age was 36.2 years (stan-
dard deviation 11.9) and 93.9% were male, 6.0% were female, 
and 0.06% were sex unspecified. For the general population 
tested, the mean age was 44.7 years (standard deviation 16.7) 
and 43.3% were male, 56.1% were female, and 0.17% were sex 
unspecified. For the IDP population, 27.4% (115,353/421,459) 
of those with any HCV test (i.e., antibody, RNA or genotyping) 
were initially positive {Table 1, 2011-2015 and 2016-2020 dis-
played separately, Figure 1 (IDP) and Figure 2 (general popula-
tion)}. Of these individuals, 86.1% (99,351) had any subsequent 
HCV RNA testing (category 2b); 13.9% (16,002/115,353) had no 
evidence of subsequent testing performed (category 2a). The 
rate of HCV RNA testing of specimens from antibody positive 
individuals increased from 54.4% (21,777/39,973) in 2011-2015 
to 98.3% (58,387/59,378) in 2016-2020 after implementation 
of a single HCV antibody testing algorithm wherein all antibody 
positive results were automatically reflexed to HCV RNA test-
ing in November 2015. Of those HCV RNA positive individu-
als with subsequent HCV RNA testing, 19.3% (19,197/99,351) 
had only negative HCV RNA test result(s) during the follow-up 
period (presumed self-limiting infection or an unconfirmed 
initial HCV antibody test result) (category 3a) whereas 80.7% 
(80,164/99,351) had positive HCV RNA test results (category 
3b). No documented follow-up HCV RNA testing (category 
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4a1) was found in 69.6% (38,625/55,470) individual and 30.4% 
(16,856/55,470) had only positive HCV RNA results (presumed 
non-viral clearance/cured, category 4a2). Of those who had 
HCV RNA testing, 59.4% (24,694/41,539) with an initial positive 
HCV RNA test result had one or more subsequent negative HCV 
RNA test results (presumed viral clearance/cured) (category 4b): 
44.8% (6,225/13,989) in 2011-2015 and 66.9% (18,429/27,550) 
in 2016-2020. Of the 24,694 individuals with presumed viral 
clearance/cured, 19.4% (4,793) had a subsequent positive HCV 
RNA result indicating either an HCV rebound from an originally 
suppressed undetectable level or became reinfected (category 
5).

In contrast, for the general population 6.2% (246, 620/3, 
961, 225)  of HCV tests performed were positive for an initial 
HCV analyte (either antibody screen, RNA, or genotype) be-
tween 2011-2020. The rate of reflex HCV RNA testing of speci-
mens from antibody positive individuals increased from 66.6% 
(92,858/139,400) in 2011-2015 to 96.3% (103,206/107,220) in 
2016-2020 after implementation of a single HCV antibody test-
ing algorithm option wherein all antibody positive results were 
automatically reflexed to HCV RNA testing in November 2015 
(category 2b). 

Of those HCV RNA positive individuals with subsequent HCV 
RNA testing, 33.2% (65,192/196,064) had only negative HCV 
RNA test result(s) during the minimum of a one-year follow-

up period (presumed self-limiting infection or an unconfirmed 
initial HCV antibody test result) (category 3a), whereas 66.8% 
(130,872/192,064) had a subsequent positive HCV RNA test re-
sult (category 3b). 

No documented follow-up HCV RNA testing (category 4a1) 
was found in 69.6% (38,625/55,470) of individuals and 30.4% 
(16,856/55,470) of individuals had only positive HCV RNA re-
sults (presumed non-viral clearance/cured, category 4a2). Of 
those who had HCV RNA testing, 59.4% (24,694/41,539) with 
an initial positive HCV RNA test result had one or more subse-
quent negative HCV RNA test results (presumed viral clearance/
cured) (category 4b): 44.8% (6,225/13,989) in 2011-2015 and 
66.9% (18,429/27,550) in 2016-2020.

No documented follow-up HCV RNA testing (category 4a1) 
was found in 69.3% (58,907/85,053) of individuals and 30.7% 
(26,146/85,053) of individuals had only positive HCV RNA re-
sults (presumed non-viral clearance/cured, category 4a2).  Of 
those tested, 63.7% (45/819/71,965) with an initial positive 
HCV RNA test result had one or more subsequent negative 
HCV RNA test results (presumed viral clearance/cured) (cat-
egory 4b): 62.7% (25,143/40,095) in 2011-2015 and 64.9% 
(20,676/31,870) in 2016-2020. Of the 45,819 individuals with 
presumed viral clearance/cured, 6.7% (3,068) had a subsequent 
positive HCV RNA result, indicating either an HCV rebound from 
an originally suppressed undetectable level or who became re-
infected (category 5).

Table 1: Hepatitis C Care Cascade Definitions, Californian incarcerated and detained persons and general populations, 2011-2021.

  Incarcerated or Detained Persons General Population

Category Description 2011-2015 2016-2020 2011-2015 2016-2020

Number Percent Number Percent Number Percent Number Percent 

0 Ever tested 421,458 3,961,225

1 Ever HCV infected 55,975      59,378  139,400  107,220  

2 HCV RNA testing                           

   2a
No HCV RNA testing reported dur-
ing follow-up period

15,011    26.82 (2a/1)        991 
1.67

(2a/1)  
46,542

33.39
(2a/1)

4,014
3.74

(2a/1)

   2b
Any HCV RNA testing reported 
during follow-up period

40,964 
   73.18 
(2b/1)

    58,387    98.33 
(2b/1)

92,858 66.61
(2b/1)

103,206
96.26
(2b/1)

3 Initial infection                                                                                         

    3a
Initial reported HCV RNA negative 
during follow-up period

6,388 
   15.59 
(3a/2b)

    12,799 
21.92 

(3a/2b)
  19,139 

20.61
(3a/2b)

46,053
44.62

(3a/2b)

    3b
Initial reported HCV RNA positive 
during follow-up period

34,576 
   84.41 
(3b/2b)

    45,588    78.08 (3b/2b) 73,719
79.39

(3b/2b)
57,153

55.38
(3b/2b)

4 Cured or cleared                                                                                        

    4a
All reported HCV RNA positive dur-
ing follow-up period

28,311 
   81.88 
(4a/3b)

    27,159 
59.57 

(4a/3b)
48,576

65.89
(4a/3b)

36,477
63.82

(4a/3b)

    4a1 (sub-
set of 4a)

Never tested after first HCV RNA 
positive

20,587 
   72.72

(4a1/4a) 
    18,038 

66.42 
(4a1/4a)

33,624
69.22

(4a1/4a)
25,283

69.31
(4a1/4a)

     4a2 (sub-
set of 4a)

Tested after initial HCV RNA posi-
tive but remained viral positive

7,724 
   27.28

(4a2/4a) 
     9,121 

33.58
(4a2/4a) 

14,952
30.78

(4a2/4a)
11,194

30.69
(4a2/4a) 

    4b
Any reported HCV RNA negative 
after initial testing positive during 
follow-up period

6,265 
     44.79  (4b/

(4a2+4b)  
    18,429 

     66.89 (4b/
(4a2+4b)  

25,143
     62.71 

(4b/
(4a2+4b)  

20,676
     64.88

(4b/
(4a2+4b)  

5 Persistent Infection or reinfection

 Any HCV RNA positive after 
previous HCV RNA negative during 
follow-up period

1,280 
20.43 
(5/4b)

     3,513 
   19.06 
(5/4b)

2,327
9.26

(5/4b)
741

3.58
(5/4b)
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Figure 1: Number at each stage of hepatitis C virus (HCV) care 
cascade among Californian incarcerated and detained persons, 
2011-2021.

Figure 2: Number at each stage of hepatitis C virus (HCV) care 
cascade among Californian general population patients, 2011-
2021.

Discussion

A unique aspect of this study is the capture of both positive 
and negative HCV test results for each individual over time, al-
lowing for a determination of who was or was not subsequently 
tested. For the IDP population, this observation interval is limit-
ed to their time within the correctional system. In contrast, most 
public health agencies typically only receive reports of positive 
HCV test results [12]. Capturing all hepatitis C test results and 
all hepatitis C treatment information would provide for more 
robust analysis of effectiveness of screening, treatments, and 
follow-up care upon their return to community. Further, cap-
turing data as individuals move between correctional and non-
correctional care would enhance our ability to fully understand 
where gaps in care exist so that these gaps can  be addressed. In 
this study, covering a significant portion of Californian IDP popu-
lation, but only limited to their time spent within the correction-
al systems, we found that approximately 27% of tested Califor-
nian IDP population were HCV positive, consistent with national 
data from 2015[1-7].This compared to overall population HCV 
antibody prevalence estimates of approximately 1%, based on 
National Health and Nutrition Survey Examination, or 6% of the 
Californian general population observed in this study [13]. Of 
the Californian IDP population who were initially HCV RNA posi-
tive, 59.4% had at least one documented subsequent HCV RNA 
negative result from Quest Diagnostics, i.e., which is consistent 
with cure or clearance of infection, and of these 19.4% had sub-
sequent HCV RNA positivity, thereby consistent with recurrent 
or rebound infections. The percent with presumed clearance or 

cure rose from 44.8% in 2011-2015 to 66.9% in 2016-2020, ac-
tually higher than observed for the general population (62.7% 
in 2011-2015 and 64.9% in 2016-2020.  This suggests that treat-
ment of the Californian IDP population became comparable 
or slightly better than for the general population. Though, the 
19.4% of the IDP population with persistent or recurrent infec-
tion was much higher than the observed 6.7% observed for the 
general population.  

A 1994 hepatitis C prevalence study of entrants to the Cali-
fornia correctional system (n= ~5,000) found 41.8% of IDP HCV 
positive (males, 39.4%; females, 54.5%) [14]. A 20-year study of 
Los Angeles County IDP found 34.6% (27,881/80,681) had posi-
tive HCV antibody test results[15]. A 2015 estimate of serop-
revalence of HCV for U.S. IDP averaged 18% [7]. A recent study, 
including testing from July 2018 through June 2019, across Cali-
fornia prisons, likewise found IDP at entry had approximately 
18% HCV antibody positivity with opt-out screening [6]. 

In the current real world evidence-based study, 
59.4%% (24,694/41,539) of the IDP population and 63.7% 
(45,819/71,965) of general population participants were 
cleared/cured of their HCV infection based on a negative HCV 
RNA test result following an initial HCV RNA positive test result 
-ignoring the sizable 48.2% (38,625/80,164) of the IDP popula-
tion and 45.0% (58,907/130,872) of the general population who 
were not subsequently HCV RNA tested after their initial HCV 
RNA positive result. In contrast, another real-world evidence 
study in the general population demonstrated achieving 97% 
sustained virologic response at 12 weeks post-treatment [16]. 
In the current study, 19.4% (4793/24,694) of initially HCV RNA 
positive IDP participants initially positive had evidence of HCV 
viremia after a negative HCV RNA test result. This compares to 
the recent CCHCS report: 51.1% (1,909/3,376) of those with 
sustained viral response had subsequent HCV RNA testing and 
of these 19.8% (378/1,909) had a return to a viremic status  dur-
ing follow up while incarcerated in a California State prison [6]. 
Although the time periods evaluated differ between the two in-
vestigation and there may be substantial overlap in the popula-
tions studied, the relative similarity between the two datasets 
suggest that both approaches may be employed to describe the 
HCV care cascade for the IDP population. 

One analysis estimated risk-based and opt-out screening 
could diagnose one-third of new hepatitis C infections, com-
pared to no screening practices, and therefore would reduce 
many more liver-related deaths [17]. Risk-based screening of 
new IDP could be effective in identifying who is HCV infected 
and likely eligible for curative treatment [18]. Nevertheless, uni-
versal screening of all new and released IDP may be justified 
based on the high prevalence of HCV infection in that popu-
lation and to reduce community spread of HCV [19]. Further, 
in a study of Massachusetts hospitalized IDP, 15% individuals 
with HCV died within 2 years after hospitalization [20]. Hepa-
titis C infection was associated with a 61% increased risk of 
2-year mortality even after controlling for severity of disease 
[20]. Given the U.S. targets to reduce and eradicate hepatitis 
C infections and deaths [21], and that most infections among 
IDP likely occur outside of correctional facilities, either prior to 
or after incarceration, routine HCV testing and treatment while 
incarcerated or detained and those on parole[22]may play an 
important role in achieving said goals[23]. In reality, for some 
correctional facilities there is a fluid migration of IDP in and out 
of jails and prisons with approximately one third annual turn-
over and median time incarcerated being less than three years 
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and re-incarceration more common among some communities 
[24,25]. Further, nearly half of all patients with HCV infection 
are unaware of their infection (and can pass infection onto oth-
ers) according to National Health and Nutrition Examination 
Surveys [26]. Thus, screening and treatment of IDP should have 
broad community benefits in achieving HCV elimination goals 
[8]. 

HCV opt-in testing in Massachusetts led to only 22% of IDP/
detainees being tested [27]. Opt-out testing tends to me more 
effective [28,29]. In a modeling study, risk-based and universal 
opt-out hepatitis C screening in prisons, followed by treatment 
of those infected can avert many cases of hepatitis including 
avoiding 90% of infections would have occurred outside of 
prisons [30]. In another modeling study, a model based upon 
test all, treat all, and linkage to care at inmate release led to 
increased lifetime sustained hepatitis C virologic response, de-
creased cirrhosis, and an additional cost of $1,440 per inmate 
entrant and deemed cost-effective [31]. Further, co-infection 
of IDP with hepatitis B, hepatitis C, and/or  human immuno-
deficiency virus are relative common and all three infections 
may warrant routine testing[32]. Likewise, tuberculosis is more 
common among IDP than the corresponding general population 
and such testing should also be considered [33,34]. Novel ap-
proaches may include, as suggested by the World Health Orga-
nization in 2007, prison needle and syringe programs if there is 
evidence that injecting drug use is taking place in prisons [35]. 
Such programs are rare due to many obstacles though consid-
ered effective [36,37].

The rate of persistent or recurrent infection was similar in 
both time periods for the correctional population (20.4% in 
2011-2015 and 19.1% in 2016-2020). In contrast, it fell from 
9.3% in 2011-2015 to 3.6%, a 61% relative decrease, in the gen-
eral population during the  period of 2016-2020. This may re-
flect improved therapeutics available in the later time period.  
However, the minimal change and relatively higher rate of per-
sistent or recurrent infection among the correctional popula-
tion is of concern particularly since  effective antiviral therapeu-
tics were available in that latter period.

As we still grapple with the coronavirus disease-2019 (CO-
VID-19) pandemic, we are reminded that IDP recently released 
back into their communities may be especially vulnerable to 
social and structural barriers that increase risk to COVID-19 
and other infections [38].  In addition, released IDP have higher 
rates of several chronic medical conditions than does the gener-
al population which adds stress to those affected and our entire 
healthcare systems [39].

There are several limitations of this study. The evaluated 
HCV-related testing was limited to that performed at Quest Di-
agnostics and there are other clinical laboratory test providers 
in California. Secondly, California IDP and correctional facilities 
practices may not be representative of testing and treatment in 
place at  such facilities in other states. Additionally, there may 
be differences among the various correctional facilities within 
California. The IDP population members may alternatively re-
ceive care prior to and after release from incarceration and such 
HCV test results would be unavailable for this study. Most sig-
nificantly, some IDP may spend a limited time within the cor-
rectional facility system and therefore not been available for 
follow-up testing. Additionally, this study was unable to identify 
where or when HCV infection and rebounds or reinfections oc-
curred. Any HCV treatment prescription data were unavailable 
to these authors so laboratory test results were relied upon to 

determine persistence of initial infection, cure, and potential 
re-infection or viral rebound after an initial infection. Differ-
ences in HCV infection detection and treatment practices likely 
exist during the interval before and after the introduction of  
highly-effective direct-acting antiviral therapies that were first 
approved by the U.S. Food and Drug Administration in 2013. 
Guidelines from American Association for the Study of Liver Dis-
eases (AASLD) and the Infectious Diseases Society of America 
(IDSA) in 2018 introduced major changes in treatment eligibil-
ity[40]. Although the California Department of Corrections and 
Rehabilitation serves as a model for advancing IDP screening 
and treatment of hepatitis C, a  direct comparison between the 
IDP and general populations in this study is burdened with dif-
ferent criteria for HCV testing and different shares of testing of 
each group.

In summary,  this study findings demonstrated that HCV 
infection was more common among Quest Diagnostics-tested 
Californian IDP population than in the general California popu-
lation and provide evidence that  HCV clearance was lower than 
generally recognized for available treatments [16]. Lastly evi-
dence of  recurring viremia (HCV RNA positive results with inter-
vening negative HCV RNA test results) was higher than for the 
general population. Due to availability of effective treatments 
and expanding testing and treatment services, current results 
should be more promising, although always challenging, due 
to the continual flux of the IDP population in and out of these 
facilities. This study found HCV treatment response rates and 
recurrent viremia rates similar to that reported by the CCHCS in 
2020 [6]. Maximizing the effectiveness of community-wide HIV 
viral suppression programs requires correctional/community 
coordination. Likewise, reduction and elimination of hepatitis C 
will depend on a thoughtful, well-funded effort to manage this 
disease for IDP populations involving coordination among the 
criminal justice system, community health systems, and others 
[41].
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Summary box

What is the current understanding of this subject? 

Hepatitis C virus (HCV) infection and treatment as evaluated 
by clinical laboratory data differ for the correctional and general 
populations.  

What does this report add to the literature?

Unique comparison of the HCV care cascade of the Califor-
nian correctional and general populations, 2011-2021.

What are the implications for public health practice?  

HCV eradication goals can only be achieved by addressing 
HCV diagnosis and treatments among incarcerated and detained 
persons and after their reentry into the general population.



MedDocs Publishers

6Annals of Gastroenterology and the Digestive System

References

1. Boutwell AE, Allen SA, Rich JD. Opportunities to address the 
hepatitis C epidemic in the correctional setting. Clin Infect Dis. 
2005; 15: 40 Suppl 5: S367-72. 

2. Ruiz JD, Molitor F, Sun RK, Mikanda J, Facer M, et al. Prevalence 
and correlates of hepatitis C virus infection among inmates en-
tering the California correctional system. West J Med. 1999; 
170:156-160. 

3. Macalino GE, Vlahov D, Sanford-Colby S, Patel S, Sabin K, et al. 
Prevalence and incidence of HIV, hepatitis B virus, and hepatitis 
C virus infections among males in Rhode Island prisons. Am J 
Public Health. 2004; 94: 1218-1223.

4. Baillargeon J, Wu H, Kelley MJ, Grady J, Linthicum L, et al. Hepa-
titis C seroprevalence among newly incarcerated inmates in the 
Texas correctional system. Public Health. 2003; 117: 43-48. 

5. Varan AK, Mercer DW, Stein MS, Spaulding AC. Hepatitis C se-
roprevalence among prison inmates since 2001: still high but 
declining. Public Health Rep. 2014; 129: 187-195. 

6. Lucas K. Executive summary: Hepatitis screening & treatment 
outcomes in California Correctional Health Care Services, fiscal 
year 2018-2019. Personal communication. 2020.

7. Spaulding AC, Anderson EJ, Khan MA, Taborda-Vidarte CA, Phil-
lips JA. HIV and HCV in U.S. Prisons and Jails: The Correctional 
Facility as a Bellwether Over Time for the Community’s Infec-
tions. AIDS Rev. 2017; 19: 134-147. 

8. Thomas DL. State of the Hepatitis C Virus Care Cascade. Clinical 
Liver Disease. 2020; 16: 8-11.  

9. Reindollar RW. Hepatitis C and the correctional population. Am J 
Med. 1999;107: 100-103. 

10. California Correctional Health Care Services. CCHCS Care Guide: 
Hepatitis C. 2022.

11. Yehia BR, Schranz AJ, Umscheid CA, Lo RV. The treatment cas-
cade for chronic hepatitis C virus infection in the United States: 
a systematic review and meta-analysis. PLoS One. 2014; 9: 
e101554.

12. Centers for Disease Control and Prevention. Hepatitis C surveil-
lance guidance. 2022.

13. Hofmeister MG, Rosenthal EM, Barker LK, Rosenberg ES, Bar-
ranco MA, et al. Estimating Prevalence of Hepatitis C Virus In-
fection in the United States, 2013-2016. Hepatology. 2019; 69: 
1020-1031. 

14. Data on file, Department of Health Services, Office of AIDS, 1996 
in Reindollar RW. Hepatitis C and the correctional population. 
Am J Med. 1999; 27: 107: 100S-103S.

15. Qureshi N, Tadesse M, Tran N, Henderson S. Establishing an Epi-
demiologic Profile of Hepatitis C Virus Infection at the Los Ange-
les County Jail. Public Health Rep. 2021; 136: 726-735.

16. Lampertico P, Carrión JA, Curry M, Turnes J, Cornberg M, et al. 
Real-world effectiveness and safety of glecaprevir/pibrentasvir 
for the treatment of patients with chronic HCV infection: A me-
ta-analysis. J Hepatology. 2020; 72: 1112-1121.

17. He T, Li K, Roberts MS, Spaulding AC, Ayer T, et al. Prevention 
of Hepatitis C by Screening and Treatment in U.S. Prisons. Ann 
Intern Med. 2016; 164: 84-92. 

18. Kim AY, Nagami EH, Birch CE, Bowen MJ, Lauer GM, et al. A sim-
ple strategy to identify acute hepatitis C virus infection among 
newly incarcerated injection drug users. Hepatology. 2013; 57: 
944-952. 

19. Larney S, Zaller ND, Dumont DM, Willcock A, Degenhardt L. A 
systematic review and meta-analysis of racial and ethnic dispari-
ties in hepatitis C antibody prevalence in United States correc-
tional populations. Ann Epidemiol. 2016; 26: 570-578.e2.

20. Wurcel AG, Guardado R, Beckwith CG. Hepatitis C Virus Is Asso-
ciated With Increased Mortality Among Incarcerated Hospital-
ized Persons in Massachusetts, Open Forum Infectious Diseases. 
2021; 8. 

21. Division of Viral Hepatitis. 2025 Strategic Plan. Centers for Dis-
ease Control and Prevention. Division of Viral Hepatitis: 2025 
Strategic Plan (cdc.gov), 2022.

22. Fox RK, Currie SL, Evans J, Wright TL, Tobler L, et al. Hepatitis C 
virus infection among prisoners in the California state correc-
tional system. Clin Infect Dis. 2005; 41: 177-186. 

23. Freudenberg N. Jails, prisons, and the health of urban popula-
tions: a review of the impact of the correctional system on com-
munity health. J Urban Health. 2001; 78: 214-235. 

24. Kaeble D. U.S. Department of Justice Office of Justice Programs 
Bureau of Justice Statistics. Time Served in State Prison, 2018. 
Bulletin, March 2021, NCJ 255662. 

25. Western B, Davis J, Ganter F, Smith N. The cumulative risk of jail 
incarceration. Proceedings of the National Academy of Sciences. 
2021; 118: e2023429118.

26. Kim Hs, Yang JD, El-Serag HB, Kanwal F. Awareness of chronic 
viral hepatitis in the United States: An update from the National 
Health and Nutrition Examination Survey. J of Viral Hep. 2019; 
26: 596-602.

27. Cocoros N, Nettle E, Church D, Bourassa L, Sherwin V, Cranston 
K, Carr R, Fukuda HD, DeMaria A Jr. Screening for Hepatitis C as 
a Prevention Enhancement (SHAPE) for HIV: an integration pilot 
initiative in a Massachusetts County correctional facility. Public 
Health Rep. 2014; 129: 5-11. 

28. Morris MD, Brown B, Allen SA. Universal opt-out screening for 
hepatitis C virus (HCV) within correctional facilities is an effec-
tive intervention to improve public health. Int J Prison Health. 
2017; 13: 192-199. 

29. Ocal S, Muir AJ. Addressing hepatitis C in the American incarcer-
ated population: strategies for Nationwide elimination. Current 
HIV/AIDS Reports. 2020; 17: 18-25.

30. He T, Li K, Roberts MS, Spaulding AC, Ayer T, Grefenstette JJ, 
Chhatwal J. Prevention of Hepatitis C by Screening and Treat-
ment in U.S. Prisons. Ann Intern Med. 2016; 164: 84-92. 

31. Assoumou SA, Tasillo A, Vellozzi C, Eftekhari Yazdi G, Wang J, et 
al. Cost-effectiveness and budgetary impact of hepatitis C virus 
testing, treatment, and linkage to care in US prisons. Clinical In-
fectious Diseases. 2020; 70: 1388-1396.

32. Pontali E, Ferrari F. Prevalence of Hepatitis B virus and/or Hepa-
titis C virus co-infections in prisoners infected with the Human 
Immunodeficiency Virus. Int J Prison Health. 2008; 4: 77-82. 

33. MacNeil JR, Lobato MN, Moore M. An unanswered health dis-
parity: tuberculosis among correctional inmates, 1993 through 
2003. American Journal of Public Health. 2005; 95: 1800-1805.

34. Dolan K, Wirtz AL, Moazen B, Ndeffo-mbah M, Galvani A, Kinner 
SA, et al. Global burden of HIV, viral hepatitis, and tuberculosis 
in prisoners and detainees. Lancet. 2016; 388:1089-1102.

35. WHO. Health in prisons. A WHO guide to the essentials in prison 
health. 2007.

36. Dmitrieva A, Stepanov V, Svyrydova K, et al. More evidence or 
stronger political will: exploring the feasibility of needle and sy-



MedDocs Publishers

7Annals of Gastroenterology and the Digestive System

ringe programs in Ukrainian prisons. Harm Reduct J. 2021; 18: 
10. 

37. Glauser W. Prison needle exchange programs rare despite evi-
dence. CMAJ. 2013;185: 1563. 

38. Heffelfinger JD, Patel P, Brooks JT, Calvet H, Daley CL, et al. Pan-
demic Influenza: Implications for Programs Controlling for HIV 
Infection, Tuberculosis, and Chronic Viral Hepatitis. American 
Journal of Public Health. 2009; 99: S333_S339.

39. Rosen DL, Thomas S, Kavee AL, Ashkin EA. Prevalence of chronic 
health conditions among adults released from the North Caro-
lina prison system, 2015-2016. North Carolina Medical Journal. 
2019; 80: 332-337.

40. Hepatitis C guidance 2018 update: AASLD-IDSA recommenda-
tions for testing, managing, and treating hepatitis C virus infec-
tion.” Clinical Infectious Diseases. 2018; 67: 1477-1492.

41. Spaulding AC, Anderson EJ, Khan MA, Taborda-Vidarte CA, Phil-
lips JA. HIV and HCV in U.S. Prisons and Jails: The Correctional 
Facility as a Bellwether Over Time for the Community’s Infec-
tions. AIDS Rev. 2017; 19: 134-147. 


