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Abstract

Introduction: Hepatitis C virus (HCV) infection is a major issue of public health worldwide. Prisoners constitute a social
group with a high risk of HCV infection. In our study, we aimed to estimate the prevalence of anti-HCV antibodies in
prisoners at a detention center in Southwestern Greece.

Materials and Methods: Participants, recruited from Detention Center of Patras, Greece, were tested for HCV anti-
bodies using Line ImmunoAssay (Inno-LIA HCV Ab) and filled out a questionnaire with demographic data and risk
factors for HCV infection. Prison inmates who were anti-HCV positive, participated in the study.

Results: In total, 535 of all eligible prisoners consented to participate. The prevalence of anti-HCV positive prisoners
was 14.95% (80/535). Anti-HCV positive prisoners had a mean age of 40.33 years (range 22-56). Risk factors, associated
with HCV transmission among prisoners were intravenous drug use, tattooing and unprotected sexual intercourse.
Conclusion: A high prevalence of anti-HCV antibodies was observed in adult prisoners in Southwestern Greece and
the majority of prisoners had developed behaviors of high HCV transmission risk prior to incarceration. Promotion of
HCV screening and therapeutic interventions will improve management and prevention of HCV infection in prisons.
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INTRODUCTION A systematic review of HCV epidemiology by Petruzziello
Hepatitis C virus infection (HCV) is a major public etal. showed that the global prevalence of HCV is 2,5%,
health issue, distributed in different countries worldwide. which refers to 177,5 million of HCV infected adults, and
a global viraemic rate of 67%, which represents HCV

'Division of Gastroenterology, Department of Internal chronically infected individuals out of all HCV infected
Medicine, University Hospital of Patras, Patras, Greece, individuals [1]. According to the 2017 WHO report, more
“Detention Center of Patras, Patras, Greece, *Department than 70 million people globally were infected by the
of Internal Medicine, University Hospital of Patras, HCV in 2015 and developed chronic hepatitis C. HCV

Patras, Greece prevalence varies in different regions with higher rates
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and the European Region (1,5%) [2]. Moreover, a great
increase in HCV incidence has been observed between
2005 (10.000 cases per year) and 2016 (40.000 cases per
year) [3]. However, other systematic epidemiological
studies, including data from different time periods and
geographic regions, reported a lower HCV prevalence in
high-income compared to low-income countries [1, 4.
Regarding the proportion of HCV infected individuals
in Greece, it has been reported that almost 74,000-
134,000 Greek patients have chronic hepatitis C [5]. A
study about the epidemiology of the HCV infection in
Greece showed significant changes in HCV genotype
distribution and mode of HCV transmission during the
last three decades. In particular, a shift from genotype 1
to genotype 3 has been recorded, accompanied by an
increased HCV prevalence in intravenous drug users [6].

Hepatitis Cis a severe infection, given that a signifi-
cant proportion of HCV infected patients may develop
chronic liver diseases such as hepatitis, liver cirrhosis,
hepatocellular carcinoma (HCC) and face increased
mortality risk [7]. Approximately 399.000 HCV-related
deaths were recorded by WHO in 2016, the majority of
which were associated with chronic liver diseases [2].
Progressive, HCV-related liver disease has also been
a major indication for liver transplantation [8]. In this
context, chronic HCV infection represents a great health
and economic burden, as regular monitoring and medi-
cal interventions are required. Although new antiviral
agents have been developed, demonstrating high ef-
ficacy in eliminating HCV [9], further research on novel
therapeutic strategies, interventions, vaccination and
diagnosis is still ongoing. AWHO report regarding HBV
and HCV elimination by 2030, highlights the need of
universal access to diagnosis and treatment, combina-
tion of treatment with prevention, treatment of HBV
and HCV coinfection among HIV infected individuals, as
well as improvement of safety policies and prevention
(injection and blood safety, vaccination) [10].

There are certain social groups which constitute
high-risk populations, taking into account the trans-
mission route of the virus (drug users, babies born to
HCV mothers, sexual partners of HCV or HIV patients,
tattoos and piercings) [11]. Prisoners run an increased
risk for the HCV infection compared to other popula-
tions, probably due to their living conditions which
predispose to behaviors that favor HCV transmission
[12,13]. According to a meta-analysis of HCV prevalence
in prisons worldwide, for the time period 2005-2015,
HCV prevalence was higher (2,4%) among prisoners

in Central Brazil compared to the general population
(1,38%) and HCV exposure was significantly higher
in males (2,7%) than females (0,6%) [14, 15]. Another
systematic review reported that globally 2,2 million
prisoners are anti-HCV positive and a significant in-
crease in the prevalence of infection was observed in
detainees who have been drug users [12]. Taking into
consideration that more than 10 million people are be-
ing held at detention centers worldwide, the study of
prevalence of infectious diseases, like hepatitis C in this
social group is of high epidemiological importance [16].
In parallel, improvement of HCV management in prisons
is quite difficult due to the limited data regarding HCV
prevalence and the number of HCV-infected prisoners
that need treatment [17].

Prisoners’ attitude regarding the knowledge and
treatment of HCV-related liver diseases constitutes an
important barrier to HCV management. Specifically,
a major proportion of detainees have no knowledge
about the HCV or the transmission route of the virus
and they are afraid of screening, treatment or being
stigmatized [18]. In our study, we aimed to estimate
the prevalence of anti-HCV antibodies in prisoners in
Southwestern Greece and record patients’demographic
characteristics and lifestyle habits.

MATERIALS AND METHODS
Study participants

In this prevalence study, a total of 535 male adults,
held at Detention Center of Patras, Greece were ini-
tially enrolled to be examined for anti-HCV antibodies.
Prisoners’ recruitment and baseline examination were
performed at the University Hospital of Patras (Greece).
After getting baseline values and recording the complete
medical history of each participant, the prisoners were
tested for the presence of HCV antibodies (anti-HCV).
Management of study participants was conducted in
accordance with the Declaration of Helsinki. Participants
gave written informed consent and the study protocol
and all relevant procedures were approved by Ethical
Committee of the University Hospital of Patras.

Data Collection

Data regarding participants’ demographic charac-
teristics, lifestyle habits, HCV transmission risk factors
and incarceration-related information were collected
through the administration of a detailed questionnaire.
Detection of serum anti-HCV antibodies was performed
by Line ImmunoAssay (Inno-LIA HCV Ab).
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Statistical analysis

Data analysis was performed by the statistical pro-
gram IBM®SPSS Statistical Software® version 20, using
descriptive statistics.

RESULTS

A total of 535 prisoners were recruited to participate
in the study and were evaluated for the presence of HCV
antibodies. 80 (14.95%) prisoners were anti-HCV posi-
tive and 63 [median age 40.33 years (22-56)] eventually
agreed to participate in the study. The remaining 17,
either refused to participate in the study or were released
or transferred to other detention centers, hence being
excluded from the study. Forty-five (45) prisoners (71,4%)
had the Greek nationality, 26 prisoners (41,3%) attended
secondary education and 31 prisoners (49,2%) had full-
time employment prior to incarceration. All participating
prisoners had been admitted to detention center more
than once in the past. The major causes of incarceration
were burglary (n=26,41.3%) and drug possession/traf-
ficking (n=41, 65.1%). 30 prisoners (47.6%) had received
tattoos prior to incarceration and 34 prisoners (54%)
had tattooed after incarceration (Table 1).

Unprotected sexual intercourse was reported by
62 prisoners (98.40%) and 8 (12.7%) prisoners had
unprotected intercourse with HCV positive partners.
Needle sharing was reported by 27 prisoners (42.9%)
and 21 (33.30%) had a history of alcohol abuse prior to
incarceration. Two (2) prisoners (3.2%) reported that
they engaged in homosexual relationships while 3
(4.8%) reported a history of blood transfusion (Figure 1).

Table 1. Allocation of demographic characteristics among
participants.

Demographic Characteristics n (%)
Nationality

Greek 45 (71.4%)
Other 18 (28.6%)

Level of Education
Secondary Education 26 (41.3%)
Other 37 (58.7%)

Cause of incarceration
Burglary
Drug possession/trafficking

26 (41.3%)
41 (65.1%)

Tattooing
Prior to incarceration 30 (47.6%)
After incarceration 34 (54%)
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Homosexual relationships 1 3.20% Hev
. partners

Blood transfusion 1 4.80%

Alcohol abuse I 33.30%

IVDU prior to incarceration
{common needle) I 42 50%
Unprotected sexual 12,70%

intercourse I 05.40%

Figure 1. Rates of lifestyle characteristics among participants

DISCUSSION

Great variance in HCV prevalence among specific
sub-populations has been reported in several European
countries. Many studies have focused on estimating HCV
prevalence rates in the general population, but there is
limited information about the frequency of HCV infec-
tion among certain groups of people, like prisoners, and
potential risk factors [19, 20]. The highest prevalence
rates of anti-HCV antibodies have been recorded in
drug users, followed by prisoners, HIV positive men
who have sex with men, pregnant women and first-time
blood donors [21].

In our study, we aimed to estimate the prevalence of
anti-HCV antibodies in prisoners at Detention Center in
Southwestern Greece and record patients’demographic
characteristics and lifestyle habits. Determining the
prevalence of anti-HCV antibodies in prisoners is of high
epidemiological importance as prisons are characterized
by behaviors that promote HCV transmission (tattooing,
unprotected sexual intercourse, homosexual relation-
ships) and the number of prisoners is significantly
increased worldwide [16]. In parallel, many prisoners
may have adopted behaviors of high HCV risk prior
to incarceration, a fact that favors HCV transmission.
The majority of the 1.8 million prisoners in the United
States were HCV infected prior to incarceration [22]
and HCV infected prisoners in a prison state of Mexico
continued to engage in high-risk behaviors at a higher
frequency compared to non-infected prisoners during
incarceration [23].

Taking into account the existence of various barriers
to the control of HCV infection in prison settings, fur-
ther investigation of HCV prevalence among prisoners
needs to be conducted. Some of the factors which may
impede early therapeutic intervention and HCV infec-
tion control in prison are short prison sentences, regular
interprison transfers that interrupt treatment, prisoners’
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behavior, lack of knowledge regarding HCV screening,
therapy and disease transmission and economic issues
including the high cost of available treatment and low
healthcare resources in detention centers [24]. In general,
low socioeconomic status has been highlighted as a risk
factor for HCV infection and has been associated with
poor prognosis [25]. Thus, determining the prevalence
of anti-HCV antibodies in prisoners will provide useful
guidance for more efficient management of HCV infec-
tion in this environment.

The prevalence of anti-HCV antibodies in prisoners
was estimated at 14.95% in our study, an extremely
higher percentage than the observed rates of 0.83%-
1.79% and 2.5% in the Greek and global general popu-
lation respectively [1, 5]. This finding corroborates an
earlier study by Moradi et al. regarding the worldwide
prevalence of HCV in prisons, which was estimated at
13.22%. The highest HCV prevalence rates, 26.4% and
24.26%, were recorded in Australia and the Southeast
Asia region, respectively [15].

Regarding the prisoners’demographic characteris-
tics and lifestyle behaviors, the majority of participants
reported behaviors that promote HCV transmission,
as they were incarcerated due to drug possession/
trafficking, almost half of them had tattooing prior to
incarceration and a small trend of increase was observed
in the rate of tattooing after incarceration. A high rate
of unprotected sexual intercourse was reported by
prisoners in our study and a small percentage of those
had HCV partners. Almost half of prisoners were drug
users (sharing needles) prior to incarceration and 1/3 of
participants reported alcohol abuse. A small percentage
of prisoners had a history of homosexual relationships
and blood transfusion.

The present findings are in line with those reported
by previous epidemiological studies. In particular,
intravenous drug use has been shown to be an inde-
pendent prognostic factor for HCV infection among
prisoners at prison of Brazil [26]. Soholm et al. also found
that intravenous drug use, along with older age (>40
years) and long duration of incarceration (>10 years)
constitute risk factors of HCV infection among prison-
ers at Danish prisons. An observed decline in overall
incidence of HCV infection during the last 20 years has
been associated with a decrease in the prevalence of
intravenous drug use among Danish prisoners, espe-
cially those of younger age (<35) [27]. Exposure to HCV
was high among prisoners of Iran who had history of
drug use, age over 30 and tattooing [28]. Older age

was a main characteristic in our study sample, as the
mean age of participated prisoners was 40.33 years.
A cross sectional, anonymous survey conducted by
Ramamoorthy et al. in prison inmates in India reported
a high rate of unprotected sexual intercourse (81%), as
amain characteristicamong prisoners, which is consist-
ent with the high rate (98,4%) reported in our study.
Ramamoorthy et al. also showed that significant risk
factors among HCV positive prisoners were intravenous
drug use, frequent commercial sex worker visitor and
homosexual behavior [29].

We must consider some limitations in estimating the
prevalence of anti-HCV positive prisoners in combination
with recorded demographic and other characteristics
in our study. Specifically, the research was limited to
only one prison in a wider region of Southwestern
Greece. Study on gender distribution among prison-
ers was not possible as all participants were males and
the duration prior to anti-HCV positive diagnosis was
unknown. Thus, further cross-sectional surveys and
epidemiological studies need to be conducted in the
field of HCV prevalence in prisons, including data derived
from many prisons in every studied geographical region.
Significant efforts should be made on investigating the
association of risk factors with HCV prevalence in order
to design effective screening and intervention strategies
in prisoner groups.

A high prevalence of anti-HCV positive prisoners
was recorded in Southwestern Greece. The majority of
prison inmates had developed behaviors of high HCV
transmission risk prior to incarceration, a finding that
highlights the need for regular monitoring of prisons
regarding the HCV transmission risk. Investigation of
HCV epidemiology and risk factors among prisoners
will provide valuable information to set up the appro-
priate policy and clinical guidance, in targeting HCV
infection in prisons. Promotion of HCV screening and
therapeutic interventions, characterization of prison-
ers according to their demographic features and their
lifestyle will improve management of HCV infection in
prisons. Understanding the epidemiology and all the
characteristics that may affect HCV transmission and
infection in prison could be one crucial step in design-
ing prevention and treatment interventions, leading to
better disease control.
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