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Abstract

To investigate the use of pegylated interferon 2a plus ribavirin (Peg-Riba) for treating the incarcerated
HCV patients compared to HCV patients from community. A retrospective study was conducted to compare
the Peg-Riba therapy between the community and the incarcerated HCV patients. Cirrhosis, hepatoma,
experienced therapy, HIV/HBV and complicated comobidity were excluded. The SVR rate was the primary
outcome measure and the demographic parameters, biochemistry, HCV genotype, adverse effects, with-
drawal rate and lost-to-follow-up rate were measured as the secondary outcomes. A total of 215 male HCV
patients were enrolled, of which 103 were incarcerated patients and 112 were from the community. The
incarcerated patients were younger (39.3 + 5.9 vs 49.3 +12.3 years), had less genotype 1b (17% vs 54%),
higher viral load (5.98 + 0.73 vs 5.35 + 1.17 Log,, IU/mL), and higher Alanine aminotransferase (ALT) (97 *
50 vs 127+79 IU/L). While on treatment, the incarcerated HCV patients experienced more skin side effects
and lower RVR rate (70.9% vs 75.9%, p=0.001), however no difference in the withdrawal rate due to side
effects was observed. After treatment, higher SVR was observered in the incarcerated patients regardless of
per-protocol (95.2% vs 73.7%, p=0.000) and intention-to-treat analysis (82.5% vs 62.5%, p=0.001). The lost-
to-follow-up rate due to prison transfer and early release in the incarcerated patients was not rare. Peg-Riba
therapy in the incarcerated HCV patients achieved excellent SVR about 95.2%. It should be a golden time to
eradicate HCV during the inmates staying in the facility. (J Intern Med Taiwan 2017; 28: 33-40)
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Introduction

Hepatitis C virus (HCV) infection is a world-
wide problem which can lead to development of
severe end stage liver diseasel. The prevalence of
HCV infection is around 4.4% in Taiwan general
population, and up to 58% in some hyper endemic
areas in south Taiwan23. Although interferon-free

direct anti-viral agents (DAA) are currently the
mainline treatment option for HCV infection in the
west, pegylated interferon plus ribavirin (Peg-Riba)
is still considered the standard of care for treat-
ing chronic hepatitis C in the Asia-Pacific region
because of it’s favorable clinical response in the
Asians and the economic aspect. Notably, in Taiwan,
the risk of cirrhosis and hepatocellular carcinoma
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(HCC) was declined when sustained viral eradica-
tion was achieved*®. The sustained viral response
(SVR) of Peg-Rib therapy reached 76-94% among
community adults in Taiwan®789, therefore, major-
ity of known chronic HCV infected adults in com-
munity could be cured since the standard-of-care
Peg-Riba regimen was reimbursed by the Bureau
of National Health Insurance (BNHI) from 2006
onward.

The seroprevalence of hepatitis C infection
among correctional departments in USA is reported
between 9.6 to 41% and HCV-related mortality has
been increasing by a rate of 21% per year'®!1, Recent
series case studies on treating incarcerated chronic
hepatitis C patients with Peg-Riba in the west con-
tries reported the overall SVR around 28-52%
(18-43% for genotype 1, 50-68% for genotype 2/3),
discontinuation due to adverse effect 13-36%, and
non-response rate 7-30%12-15, Rice et al. published
an ambulatory clinic care experience of treating
incarcerated patients with Peg-Riba and reported
a comparable SVR in incarcerated and community
patients'®. In Taiwan, the anti-HCV seroprevalence
in the jailed injection drug user (IDU) was reported
to be around 89%!718.19, But these patients did not
receive the standard of care treatment due to lack
of healthcare system inside the correctional facility,
lack of insurance reimbursement and the shortage
of the government budget. Therefore, there is no any
data on the treatment of the jailed chronic hepati-
tis C patients in Taiwan. As the 2"d generation NHI
policy started covering the healthcare expenses of
the correctional systems from Jan 2013 onward, the
hospital backed-up care could enter the correctional
facilities to provide the treatment to the incarcer-
ated patients with chronic hepatitis C. Therefore, the
objective of this study was to investigate the clin-
ical outcome of Peg-Riba in treating the incarcer-
ated HCV patients by a hospital backed-up clinic in
a correctional institution, compared with the com-
munity HCV patients in south Taiwan.

Materials and methods

A total of 535 Peg-Riba dual therapies (pegylat-
ed interferon 2a or 2b plus Ribavirain 15 mg/kg/
day) for the treatment of chronic hepatitis C were
registered under the NHI reimbursement scheme in
Pingtung Christian hospital from 2006 to 2015. The
Peg-Riba therapy was guided by the Taiwan NHI
guideline---24 weeks if rapid viral response (RVR)
achieved and 48 weeks if failed RVR but early viral
response (EVR---Negative RNA or decrease of >
2 Logl0 at weeks 12) achieved regardless of geno-
type. This was a retrospective case control study to
compare the chronic hepatitis C patients treated with
Peg-Riba between the community and the incarcer-
ated patients. The exclusion criteria included cirrho-
sis, HCC, complicated comorbidity, prior interferon
therapy, Neutrophil < 1500 cells/u, Hemoglobin <
11 g/dL, Platelets counts < 90000 cells/u, creati-
nine >1.5 mg/dL, known immune disorder, known
psychiatric disorder, positive HBs Ag, positive anti-
HIV, current alcoholism history and length of pen-
alty < 18 months for the inmates.

The SVR rate was the primary outcome and
the demographic data, biochemistry, HCV geno-
type distribution, adverse effects, lost-to-follow-up
and withdrawal rate were measured as the second-
ary outcomes. RVR was defined as negative HCV
RNA at week 4 of therapy. EVR was defined as neg-
ative HCV RNA or at least 2 —log,, decrease in the
serum HCV RNA level from baseline at week 12 of
treatment. The end-of-treatment virologic response
(ETVR) was defined as negative HCV RNA at the
end of treatment. SVR was defined as negative HCV
RNA 6 months after the end of treatment.

Statistics. All statistical analyses were
carried out using SPSS (version 18). The results
were expressed as the mean (standard deviation)
for gquantitative variables and frequency for cate-
gorical variables. Normally distributed quantitative
variables were analyzed by Student’s t-test. The
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categorial variables were analyzed using the chi-
squared test. The primary results were analyzed on
an intention-to-treat and per-protocol basis. Multi-
variate analysis was performed using binary logis-
tic regression p < 0.05 was considered to indicate
statistical significance.

Results

A hospital backed-up clinic in the correctional
facility was set up to manage the HCV infected pris-
oners after the NHI reimbursed the health care for
the inmates since 2013. All the medications were
adminstered under observation. It is easy to deliver
interferon injection and oral medication to the pris-
oners, but erythropoitein or blood transfusion was

not available inside the facility. One-hundred and
three incarcerated HCV patients were enrolled for
the analysis. They were all male, 39.3 £ 5.9 years
old, all IDU, and the genotype (G) distribution was
as follow: Gla (31%), G1b (17%), G2 (12%), G3 (3%)
and G6 (31.3%). On the other hand, 112 HCV male
patients from the community were enrolled for the
analysis because all of them received same pegylated
interferon 2a (Pegasys). The patients in the incarcer-
ated group were younger (39.3 = 5.9 vs 49.3 £12.3
years), had lesser genotype 1b (17% vs 54%) , higher
HCV viral load (5.98 + 0.73 vs 5.35 + 1.17 Log,, U/
ML), and higher ALT (97 £ 50 vs 127+79 IU/L) ele-
vation compared to HCV patients in the community
group (Table 1).

Table 1. Characteristics of the incarcerated and community HCV patients

Incarcerated (N=103) Community (N=112) P value
Male (%) 100 10—
Age (years) 39.3+£59 493+123 0.000
BW (Kg) 69.8 +10.1 703+98 0.65
IDU (%) 100 % 0.000
Genotype 1b (%) 17% 54% 0.000
6 (%) 31.3%

Log HCV RNA IU/mL 5.98£0.73 535+1.17 0.000
WBC (1000/u) 7.05+1.97 7.03+2.13 0.96
Hb (g/dL) 16.0 £6.11 152+15 0.18
Platelet (1000/u) 215+58 191 + 63 0.007
ALT (1U/L) 97 +50 127 £79 0.001
Creatinine (mg/dL) 0.92+0.13 0.97+0.16 0.019
On-treatment

Skin rash/itching 56/103 5/112 0.000

Ribavirin dose (tab) 51+0.9 51+0.38 0.68

RVR 73 (70.9%) 85 (75.9%) 0.000
Withdrawal

-Side effect 7 (6.8%) 7 (6.5%) 0.87

-transfer/release 3 -
Post-Treatment

Missing follow-up 8 (7.8%) 10 (8.9%) 0.75

SVR

Intention-to-treat 82.5% (85/103) 62.5% (70/112) 0.001

Per-protocol 95.2% (80/84) 73.7% (70/95) 0.000
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Out of the 112 community HCV patients, the
RVR rate was 75.9%, 7 patients stopped the treat-
ment due to intolerable side effects of insomnia and
flu-like symptomes, with remaining 105 patients
completing the treatment. But only 95 patients fin-
ished the follow up as 10 patients were lost to fol-
low-up before viral load check at 6 months after
treatment (Figure 1). SVR was achieved in 70
patients, so the per-protocol SVR and intention-
to-treat SVR were 73.7% and 62.5% respectively.
Amongst the 103 incarcerated HCV patients, the
most commonly experienced side effects of Peg-
Riba therapy was skin rash associated with skin
itching which required anti-histamine medication
but did not cause withdrawal. The RVR rate was
70.9%, eleven patients stopped treatment including
4 flu-like side effects, 1 insomnia, 1 hyperthyroid-
ism, 1 flared psoriasis, 2 early releases and 2 prison
transfer. In the remaining 92 cases of completed
treatment, 8 patients lost to follow up (5 due to
prison transfer and 3 due to early release) (Figure 2).
SVR was achieved in 80 patients and non-SVR
was achieved in 4 patients although among whom
3 patients gained RVR. The per-protocol and inten-
tion-to-treat SVR was 95.2% and 77.7% respectively
(Figure 3). Among the 7 withdrawals due to side
effects, 5 patients also achieved SVVR although only
less than 80% dose was given.

In the total 215 Peg-Riba therapies, multivar-
iate analysis using binary logistic regression was
performed on correlated demographic factors, lab-
oratory parameters, including age, ALT level, cre-
atinine, viral load, RVR, genotype 1b/non-1b, and
incarceration. Of these factors, only incarceration
was significantly associated with SVR (p=0.001)

Discussion

The prevalence of HCV infection in the cor-
rectional facility is higher than the general popu-
lation but it is difficult to treat the HCV infection
because of limited budget and health care service in

Community HCV
112
Complete Tx Withdraw
105 7
Followed up Lossfollow
95 10
SVR no SVR
70 25

Figure 1. The outcome of the community HCV patients
treated with Peg-Riba therapy.

Inmate HCV
103
Complete Tx Withdrawer
92 11
Followed 5 transfer 2 transfer side effect
84 3 release 2 release 7
SVR no SVR no SVR SVR
80 4 2 5

Figure 2. The outcome of the incarcerated HCV patients
treated with Peg-Riba therapy.
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Figure 3. The SVR of Peg-Riba therapy between the
incarcerated and community HCV patients.
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the eastern countries even though interferon based
dual therapy has been reported as a feasible and safe
option to treat the incarcerated hepatitis C patients
in the western countries. This study is the first
case control study in Taiwan to compare the clini-
cal outcome of dual therapy for chronic hepatitis C
between incarcerated and community patients.

The results of this study indicate that higher
SVR is achieved in the incarcerated patients (95.2%
vs 73.7%, p=0.000), the reasonable explanation
for this observation is that because of the younger
age and source of infection from IDU, the inmates
had shorter infection period than the community
non-1DU patients whose infectious source was not
definite. Secondly, during the implementation of
Peg-Riba therapy, the correctional environment
provides better access to health service, directly
observed treatment, and control of risk behavior
such as alcoholism, drug addition, etc. Lastly, the
younger inmates can better tolerate the treatment-
associated side effect because of less physical activ-
ity in the prison as community patients have more
physical burden of working and household work. So,
it can be concluded that imprisonment represents a
golden opportunity to implement control and treat-
ment of chronic hepatitis C20.21,

Initially, we estimated that discontinuing
therapy due to side effects may be higher than gen-
eral population because of the possible personal-
ity disorder in these IDU inmates. However, data
from out study reveals no such difference (6.8% vs
6.5%). During the initial period of treating HCV, our
incarcerated patients were all voluntary for therapy
and hence, no benefit was obtained from the cor-
rectional institution. They had strong motivation to
receive treatment after our explanation of the treat-
ment course and possible side effects of dual therapy.
Once the treatment had started, the experience of
HCV treatment was shared among the inmates, so
the following inmates who came for the treatment
were aware of the treatment side effects, cost, and

benefits. Those who were wary of side effects never
came to receive the treatment. That explains why the
discontinuation rate was not higher in the incarcerat-
ed patients. In another Spanish study described, the
personality disorder did not affect discontinuation
and SVR for chronic HCV infection in prisoners?2.

In the routine practice of treating HCV in com-
munity, loss of contact and lack of adherence is a
problem for patient’s free willing. Given that the
correctional facility provides a close environment,
surveillance of treatment adherence and follow-up
of treatment outcome should be better among the
incarcerated inmates. However, our experience indi-
cates that the discontinuation and missed follow-
up due to non-medical cause was not uncommon
in the incarcerated patients. Although we ensured
the remaining sentence periods before treatment
was started should be longer than 18 months for the
inmates, the discontinuation of therapy due to early
release or prison transfer was about 2.9% (3/103) and
the lost to follow-up due to early release or prison
transfer was 7.8% (8/103). The proportion of treat-
ment discontinuation due to side effects, treatment-
related adverse events, and personal reasons has
been reported in some prisoners of Canada (21%),
USA (31%), and Italian (60%)?2314.24,

Recently, a prospective multicenter study in
Spain reported the treatment discontinuation rate
of 22.5% with most common cause of discontinu-
ation being early release or prison transfer (7.9%)
in imprisoned chronic hepatitis C patients whose
length of penalty was at least 2 years?®. Compared
to the Spanish report, the overall treatment dis-
continuation in this study was less frequent 10.6%
(11/103) with lower discontinuation due to early
release or prison transfer (2.9% vs 7.9%) but the
missing follow-up after completing treatment due to
early release/ prison transfer was 7.8% in our study
which was not reported in the Spanish study. In our
study, the missing follow-up rate of the inmates was
comparable to the community missing follow-up
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rate (7.8% vs 8.9 % p=0.75). It suggests that further
efforts should be made to improve the coordination
between the prison settings and external center to
ensure treatment or follow-up after the inmates were
early released to community or transferred to others
prisons.

However, limitations of this retrospective study
need to be mentioned. First, all incarcerated patients
received treatment in the past two years since 2013
while the community patients were treated from
2006-2015. The physicians might became more
experienced in treating chronic hepatitis C and may
have given more aggressive therapy to the incarcer-
ated patients to reach the better outcome. Second,
only 1b and non-1b was genotyped in the community
patients due to laboratory limitation before 2011,
and hence, inadequate information about subtyping
was available to compare them because genotype 1b
is lesser responsive to Peg-Riba therapy and it is the
dominant genotype in north Taiwan, 58-73% and
in south Taiwan, 48—64.3%%26-28 but genotype 6 is
rare in the general population. The Peg-Riba therapy
response of type 6 HCV is reported to be superior
to genotype 1, even comparable to genotype 22930,
But in our incarcerated patients, the genotype 1b
was less frequent 17% and genotype 6 was not rare
around 32%. This is one of the possible reasons
why the incracerated patients had better treatment
response than the community patients. The last lim-
itation is that the body weight and the severity of
liver fibrosis could not be discussed due to lack of
record.

In conclusion, treating incarcerated chronic
hepatitis C patients by a hospital backed-up clinic
is as safe as treating community patients and it
achieved excellent SVR rate. The good results may
be due to the younger age and good adherence in the
incarcerated patients. The side effects from therapy
could be managed by clinics inside the correctional
facility. However, interruption in the treatment or
follow-up due to early release or prison transfer is

a more important issue when implementing HCV
treatment in the correctional facilities. Therefore,
this model of hospital backed-up clinic care could be
extended to all the correctional institutions to eradi-
cate HCV as early as possible but the coordinated
cares between the correctional facilities, or between
facilities and the external community centers is very
important to eliminate the treatment discontinuation
and missing follow-up. At last and the most impor-
tantly, strategies to prevent reinfection of HCV in
this special population should be emphasized in
additional to active eradication of hepatitis C virus.
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