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Abstract

Introduction: This study was conducted to determine the current molecular prevalence of human immunodeficiency virus (HIV), hepatitis B
virus (HBV), hepatitis C virus (HCV), hepatitis D virus (HDV), and human T lymphotropic virus-1/2 (HTLV-1/2) circulating among drug
abuser inmates incarcerated in prisons located in Central Java, Indonesia.

Methodology: Socio-epidemiological data and blood specimens were collected from 375 drug abuser inmates in four prisons. The blood
samples were analyzed with serological and molecular testing for HIV, HBV, HCV, HDV, and HTLV-1/2.

Results: The seroprevalence of HIV, HBsAg, HCV, HDV, and HTLV-1/2 in drug abuser inmates was 4.8% (18/375), 3.2% (12/375), 34.1%
(128/375), 0% (0/375), and 3.7% (14/375), respectively. No co-infections of HIV and HBV were found. Co-infections of HIV/HCV,
HIV/HTLV-1/2, HBV/HCV, HBV/HTLV-1/2, and HCV/HTLV-1/2 were prevalent at rates of 4% (15/375), 1.3% (5/375), 1.1% (4/375),
0.3% (1/375), and 2.1% (8/375), respectively. The HIV/HCV co-infection rate was significantly higher in injection drug users (IDUs)
compared to non-IDUs. Triple co-infection of HIV/HCV/HTLV-1/2 was found only in three IDUs (0.8%). HIV CRF01_AE was found to be
circulating in the inmates. HBV genotype B3 predominated, followed by C1. Subtypes adw and adr were found. HCV genotype la
predominated among HCV-infected inmates, followed by 1c, 3k, 3a, 4a, and 1b. All HTLV-1 isolates shared 100% homology with HTLV-1
isolated in Japan, while all of the HTLV-2 isolates were subtype 2a.

Conclusion: Drug abuser inmates in prisons may offer a unique community to bridge prevention and control of human blood-borne virus
infection to the general community.
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Introduction

Adequate molecular epidemiology databases of
infectious agents are important for infection
prevention and treatment programs. However, to the
best of our knowledge, an adequate database of that
type, particularly one that includes the human blood-
borne viruses, is not available in Indonesia, a large
developing country with a large population. In
addition, community-based active surveillance is
difficult to perform in Indonesia due to the
characteristics of its geography, demographics,
population, and culture.

Correctional facilities are already known as high-
risk places for virus transmission, including blood-
borne viruses. Blood-borne virus infection in drug

abuser inmates may reflect an increased frequency of
high-risk behavior in the community outside of prison,
and such behavior should be of concern. Optimal
preventive and treatment measures should be applied
inside as well as outside of prison. Incarceration may
be an opportunity to offer preventive health-care
services, such as vaccination [1-2]. The seroprevalence
rates in correctional facilities are reported to be 6-19%
for HIV and 19-30% for HCV [3-4]. Approximately
38-90% of prisoners incarcerated in correctional
facilities who are positive for anti-HIV antibodies are
also infected with HCV [5-6]. It is believed that
hepatitis B and C occur 100- to 200-fold more
frequently among prisoners than in the normal
population [7]. In addition, the prevalence of HIV
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infection is approximately fivefold higher in prisoners
than among the general population [8]. The prevalence
of hepatitis viruses and HIV infections among
prisoners of different countries varies substantially [9-
11]. Reports indicate that the highest prevalence of
HBV, HCV, and HIV infections in inmates was found
in a Brazilian prison (68.1%, 41%, and 13.7%,
respectively) [12]. The lowest HBV and HCV
prevalence reported was in an Indian jail (11.1% and
5%, respectively) [13], and the lowest HIV prevalence
was seen in a prison in Hungary (0.04%) [14]. HTLV-
1/2 usually is a low-prevalence infection among
prisoner populations [15-17]. However, in Indonesia,
there is a lack of information concerning the
prevalence of blood-borne virus infections as well as
the wviral genotypes circulating among Indonesian
high-risk communities, including that of drug abusers.
Blood-borne virus prevalence data among Indonesian
inmates is also very limited, and prevalence data for
Central Java has not previously been determined. The
absence of this information is a barrier to the
development  of  appropriate  public  health
interventions, including immunization policy and
health protection measures. Information on prevalence
is also required to inform approaches to securing
appropriate clinical services for infected prisoners.
Based on these conditions, we performed a cross-
sectional study of drug abuser inmates in correctional
facilities in Central Java, Indonesia, to determine the
status of a select group of human blood-borne viruses
(HIV, HBV, HCV, HDV, and HTLV-1/2), describe
the viral genotypes, and determine whether any
sociodemographic or epidemiological characteristics
of the inmates were associated with these infections.

Methodology
Study population

This study was performed from August 2009 until
October 2009 in four prisons (District Sragen, Klaten,
Kedung Pane Semarang, and Bulu Semarang
Women’s Prison) in Central Java, Indonesia. These
facilities serve as incarceration venues for prisoners
accused of many types of crimes. A list of drug abuser
prisoners was obtained from the staff of the
correctional facilities, and all these individuals were
recruited (n = 375). All subjects were informed that
the study was voluntary and that there would be no
negative consequences for refusal; however, all
subjects were willing to join the study. Approval was
obtained from the institutional ethical committee
review boards of the Faculty of Medicine of Sebelas
Maret University and Dr. Moewardi General Hospital,
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Surakarta, Indonesia. Written informed consent was
obtained from all individuals participating in the study.
The results of the tests were given to the prisoners by
the prison doctor. Blood samples collected from the
prisoners were fractionated, aliquoted, and kept frozen
until analyzed. All the procedures were conducted
according to the principles of the Declaration of
Helsinki.

In total, 375 prisoners agreed to participate. The
study  participants completed an interviewer-
administered questionnaire that assessed general
sociodemographic and epidemiological characteristics
associated with HIV, HBV, HCV, HDV, and HTLV-
1/2 infections. The questionnaire was administered by
a specially trained interviewer. Data including age,
gender, birthplace, marital status, occupation before
incarceration, number and duration of incarcerations,
history of hepatitis, history of hepatitis in family
members or occupational exposures to hepatitis
patients, transfusions, surgery, acupuncture, ear
piercing, tattooing, history of traumatic injury,
sexually transmitted diseases, sexual promiscuity,
homosexuality, lack of condom use, hemodialysis,
national and international trips, health status,
socioeconomic level, consumption of alcohol, and
drug abuse history were obtained from all 375
subjects.

Serological markers for HIV, HBV, HCV, HDV, and
HTLV-1/2 infections

Subject plasma was separated from whole blood
with EDTA and subjected to the following tests. HIV
antibodies were detected using a Determine HIV-1/2
Kit (Abbott Diagnostics Japan, Tokyo, Japan). A
SERATEC Hepatitis B Quick Test (Gesellschaft fiir
Biotechnologie GmbH, Gottingen, Germany), Ortho
HCV PA 1I (Ortho Diagnostics, Tokyo, Japan), HDV
Ab ELISA (Diagnostic Automation, Calabasas, CA),
and MP Diagnostic HTLV-I/Il ELISA 4.0 (MP
Biomedicals, Singapore) were used for the detection of
HBsAg, anti-HCV, anti-HDV, and anti-HTLV-1/2
antibodies, respectively. All assays were performed
according to the manufacturers’ instructions.

Nucleic acid extraction and molecular detection
Nucleic acid (DNA and RNA) was extracted from
200 pl of plasma by wusing a PureLink Viral
RNA/DNA Kit (Invitrogen, Carlsbad, CA) according
to the manufacturer’s instructions. The nucleic acids
were then aliquoted, and one aliquot was reverse-
transcribed according to the Superscript III First-
Strand ¢cDNA Synthesis Supermix Kit protocol using
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random hexamers (Invitrogen). Molecular detection
was performed by PCR using an Amplitaq Gold 360
DNA Polymerase Kit (Invitrogen). A portion of the
HIV gag gene encoding the p24 region was amplified
using the primers H1G777/H1P202 in the first round
and Hlgagl584/g17 in the second round [18]. A
portion of the pol gene encoding integrase (inf) was
amplified with the primers unipol 5/unipol 6 in the
first round and unipol 1/unipol 2 in the second round
[18]. A portion of the HBsAg gene was amplified
using the primers HBS1F/HBSIR in the first round
and HBS2F/HBS2R in the second round [19]. A
portion of the NS5B region of the HCV genome was
amplified using the primers hep31b/hep32 in the first
round and hep33b/hep34b in the second round [20]. A
portion of the E1-E2 region, including hyper variable
region-1, were amplified using primers
Lqz188/Lqz187 in the first round and Lqz 189/Lqz187
in the second round [21]. HDV RNA was detected by
amplification of a 400-nucleotide (nt)-long region of
the HDV genome proposed for the classification of
HDV genotypes using the primers A/EF3 [22]. For
HTLV-1/2 molecular detection, nucleic acids were
extracted from peripheral mononuclear blood cells
(PBMCs). The LTR regions of the HTLV-1 genome
were amplified using the primers LTR1/LTR3 in the
first round and LTR1/LTR2 in the second round [23].
The LTR regions of the HTLV-2 genome were
amplified using the primers VS1/VS2 in the first round
and VS3/VS4 in the second round [23]. Appropriate
internal amplification controls were included in all of
molecular assays to exclude the false negative results.
PCR products were subjected to electrophoresis in 2%
agarose gels, stained with ethidium bromide, and
visualized under ultraviolet illumination.
Determination  of  nucleotide
phylogenetic analysis

The PCR products were purified from agarose
gels, and the nucleotide sequences were determined
using the primers Hlgagl1584/gl17 for the HIV gag
region, unipol 1/unipol 2 for the HIV pol (inf) region,
HBS2F/HBS2R for the HBsAg region, hep33b/hep34b
for the HCV NSS5B region, Lqz189/L.qz187 for the
HCV EI1-E2 region, LTR1/LTR2 for the HTLV-1 LTR
region, and VS3/VS4 for the HTLV-2 LTR region,
respectively. The sequences were then submitted to the
Blast program to check their similarity to related
strains deposited in Genbank/EMBL/DDBJ. The
reference strains with the highest homology score to
each analyzed strain were retrieved from the
GenBank/EMBL/DDJB databases and aligned with

sequences  and
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the tested sequences using ClustalW [24]. All the HIV,
HBV, and HCV sequences isolated in Indonesia
deposited in GenBank were also included in the
alignment analysis for each tested sequence. The
frequency of nucleotide substitution at each base was
estimated by the Kimura two-parameter method. A
phylogenetic tree was constructed by the neighbor-
joining method, and its reliability was estimated by
1000 bootstrap replications. The phylogenetic tree was
constructed using the MEGA version 4 software
package [25].

Statistical analysis

Statistical analysis was performed using SPSS
version 16 software (SPSS, Chicago, IL, USA); 95%
confidence interval (CI) was used for all data analysis.

Accession numbers
The sequences described in this article have been
deposited in GenBank/EMBL/DDBJ under accession

numbers HQ174799-HQ174802, HQ174804-
HQ174807, IN132140-JIN132147, JN202355-
JN202397, JN230828-JN230857, and JN247455-
IN247462.

Results

The socio-epidemiological data of the prisoners

Central Javan prisons are classified based on
capacity. There are two prisons, nine prisons, and four
prisons with class I, class IIA, and class IIB status in
Central Java, respectively. One class [ prison
(Semarang Kedung Pane Prison), two class IIA prisons
(Sragen Prison and Bulu Semarang Women’s Prison),
and one class IIB prison (Klaten Prison) received
special permission to be involved in the study from the
Directorate General of Correctional Facilities of
Indonesian Ministry of Law and Human Rights
Central Java Regional Office.

In total, 289 men and 86 women participated in the
study. The mean age of the inmates studied was 32.3
years (range 18 to 67 years). Of the total study
population, 137 were born in Central Java (36.5%),
147 in Jakarta (39.2%), 87 in West Java (23.2%), and
four outside of Java Island (1.1%). Fifty-five percent
of the inmates lived in Central Java before
incarceration, while 35%, 3.2%,2.7%, and 2.1%, lived
in Jakarta, East Java, Yogyakarta, West Java, and
somewhere other than Java Island, respectively
(Figure 1, Table 1). A total of 67.2% inmates had been
incarcerated only in the prisons in Central Java, and
the rest (32.8%, 123/375) had been incarcerated
previously in Jakarta prisons. Interestingly, most
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Figure 1. Map of Indonesia and the region of origin of the drug abuser inmates in the Central Javan prisons
involved in the study

v

A: Nangroe Aceh Darussalam; B: North Sumatera; C: Lampung; D: Jakarta; E: West Java; F: Central Java; G: Yogyakarta;
H: East Java; I: Maluku, J: Papua

Table 1. Region of origin and history as an injecting drug user (IDU) for drug abuser inmates in Central Javan

prisons

Region of Origin IDU Non-IDU Total
Central Java 5.3% (11/207) 94.7% (196/207) 55.2% (207/375)
East Java 8.3% (1/12) 91.7% (11/12) 3.2% (12/375)
Jakarta 54.9% (73/133) 45.1% (60/133) 35.5% (133/375)
Lampung 0% (0/1) 100% (1/1) 0.3% (1/375)
Maluku 0% (0/1) 100% (1/1) 0.3% (1/375)
Nangroe Aceh

Darussalam 0% 100% (1/1) 0.3% (1/375)
North Sumatra 0% (0/1) 100% (1/1) 0.3% (1/375)
Papua 0% (0/1) 100% (1/1) 0.3% (1/375)
West Java 12.5% (1/8) 87.5% (7/8) 2.1% (8/375)
Yogyakarta 80% (8/10) 20% (2/10) 2.7% (10/375)
Total 94 281 100% (375/375)
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inmates (77.7%, 73/94) with a history as an injection
drug user (IDU) were derived and transferred from
Jakarta prisons. The median duration of incarceration
was 15.5 months (range 1 to 168 months). A history of
hepatitis was present in 2.9% inmates (11/375). A
history of hepatitis in family members or occupational
exposure to hepatitis patients was present in 15
inmates (4%). Fourteen of the 375 inmates (3.7%) had
received blood transfusions, 3.5% (13/375) had
undergone surgery, 0.8% (3/375) had acupuncture,
47.5% (178/375) had piercings (86 of those were
women and ear piercing for women is common in
Indonesia), 26.4% (99/375) had tattoos, 1.6% (6/375)
had a history of traumatic wounds, and none had ever
undergone hemodialysis. Most inmates who had
tattoos (82.8%, 82/99) also had piercings. A history of
sexually transmitted diseases was present in 5.1%
(19/375) inmates. With respect to sexual behavior, 128
inmates (34.1%) had more than one sexual partner and
36 (9.6%) had used condoms. Thirteen (3.5%) inmates
had sexual partners from abroad. None of the prisoners
had a history of international trips. None of the
prisoners were serologically screened upon arrival in
the correctional facility. The health status was good in
all of the inmates.

HIV, HBV, HCV, HDV, HTLV-1/2 infections

Eighteen of the 375 inmates had HIV-1/2
antibodies with 72.2% (13/18) of the anti-HIV-1/2
positive samples derived from inmates with IDU
history (OR 8.9, 95% CI 3.067-25.590). The
prevalence of HIV antibodies in those living in Jakarta
and other places were 10.5% (OR 7.0, 95% CI 2.255-
21.730) and 1.6% (OR 0.1, 95% CI 0.046-0.444),
respectively. The HBsAg positive rate was 3.2%
(12/375) and only one of the HBsAg positive samples
was derived from IDUs. Oral operations (OR 1.2, 95%
CI 0.145-9.715) and a history of sex with a foreigner
(OR 2.6, 95% CI 0.303-22.331) were associated with
HBYV infection in non-IDU inmates. All inmates who
were HBsAg positive were more than 25 years old.
The anti-HCV antibody-positive rate was 34.1%
(128/375) and significantly higher among the IDUs
(OR 2.5, 95% CI 1.528-3.989); however, 28.8% of the
anti-HCV antibody-positive samples were derived
from the non-IDUs. HCV infection among non-IDUs
was more common in inmates living in Central Java
(72.8%, 59/81) than in inmates from other areas.
Monthly income less than 100 USD (OR 1.1, 95% CI
0.610-2.044), tattoos (OR 3.2, 95% CI 1.514-6.689),
and piercings (OR 3.6, 95% CI 1.469-28.308) were
associated with HCV infection in non-IDUs. The
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prevalence of HCV antibodies in males and females
was 37% (OR 1.8, 95% CI 1.053-3.144) and 24.4%
(OR 0.5, 95% CI 0.318-0.949), respectively. No
sample was positive for anti-HDV antibodies. The
anti-HTLV-1/2 antibody-positive rate was 3.7%
(14/375), with ten of the anti-HTLV-1/2 antibody-
positive samples derived from the non-IDUs (OR 0.8,
95% CI 0.254-2.712). For IDUs, the OR was 1.2 (95%
CI 0.369-3.935). Oral operation history (OR 1.3, 95%
CI 0.160-10.948) and piercings (OR 1.6, 95% CI
0.430-5.639) were associated with HTLV-1/2
infection in non-IDUs. No co-infections of HIV and
HBV were detected. Co-infection of HIV and HCV
was significantly higher among IDUs (OR 13.6, 95%
CI 3.737-49.211) than non-IDUs (OR 0.1, 95% CI
0.020-0.267). Co-infection of HIV and HTLV-1/2 was
found only in inmates from Jakarta, and IDUs had a
higher risk for co-infection (OR 4.6, 95% CI 0.757-
27.956). Triple co-infection of HIV, HCV, and HTLV-
1/2 was found in only three IDUs (Table 2). Unless
otherwise stated, no statistical associations could be
drawn.

HIV circulation among drug abuser inmates

A portion of the HIV gag gene could be amplified
by nested RT-PCR in eight samples. The amplified
portions of the HIV-1 gag region (position 1577-2039
on HIV-1 reference HXB2) of five HIV isolates
(09IDKA-9, 09IDSKA-11, 09IDSKA-13, 09IDSKA-
16 and 09IDSKA-18) were clustered together in the
phylogenetic tree and shared 97-98% nucleotide
homology  with HIV-1 isolated in Jakarta
(07IDJKTO70-1). The 09IDSKA-15 sample shared
95% homology with C091F2P3357 from Thailand,
while 09IDSKA-6 and 09IDSKA-17 shared 96% and
94% homology with isolate 93TH060 from Thailand,
respectively (Figure 2). The amino acids methionine
378 of HIV-1 gag (position on HXB2) was absent in
the 09IDSKA-15, 09IDSKA-6 and 09IDSKA-17 (data
not shown). In addition, amino acid valine 390 was
absent in all of the HIV isolates (data not shown).
With respect to the region of origin of the inmates,
09IDSKA-6 and 09IDSKA-13 were isolated from
inmates with Central Java and Yogyakarta origin,
respectively,  while  09IDKA-9, 09IDSKA-11,
09IDKA-15, 09IDSKA-16, 09IDSKA-17, and
09IDKA-18 were isolated from inmates with a Jakarta
origin.

The portion of the HIV pol gene encoding
integrase (corresponding to 4493-4780 nt in HIV-1
HXB2) could be amplified in eight samples. However,
only four out of eight were derived from the HIV gag
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Table 2. Serological status of HIV, HBV, HCV, HDV, and HTLV-1/2 of drug abuser inmates in Central Javan
correctional facilities based on history as an injecting drug user (IDU)

IDU

Non IDU

Positive rates

Anti-HIV-1/2 (+)

HBsAg (+)
Anti-HCV (+)
Anti-HDV (+)

Anti-HTLV-1/2 (+)
Anti-HIV-1/2 (+) + HBsAg (+)
Anti-HIV-1/2 (+) + Anti-HCV (+)

Anti-HIV-1/2 (+) + Anti-HTLV-1/2 (+)

HBsAg (+) + Anti-HCV (+)
HBsAg (+) + Anti-HTLV-1/2 (+)

Anti-HCV (+) + Anti-HTLV-1/2 (+)
Anti-HIV (+) + Anti-HCV (+) + Anti-

13.8 % (13/94)
1.1% (1/94)
50% (47/94)
0% (0/94)
4.3% (4/94)
0% (0/94)
12.8% (12/94)
3.2% (3/94)
0% (0/94)
0% (0/94)
3.2% (3/94)

3.2% (3/94)

1.8% (5/281)
3.9% (11/281)
28.8% (81/281)

0% (0/281)
3.6% (10/281)

0% (0/281)

1.1% (3/281)

0.7% (2/281)

1.4% (4/281)

0.4% (1/281)

1.8% (5/281)

0% (0/281)

4.8% (18/375)
3.2% (12/375)
34.1% (128/375)
0% (0/375)
3.7% (14/375)
0% (0/375)
4% (15/375)
1.3% (5/375)
1.1% (4/375)
0.3% (1/375)
2.1% (8/375)

0.8% (3/375)

HTLV-1/2 (+)

Figure 2. Phylogenetic analysis of HIV isolates obtained from the drug abuser inmates on the basis of HIV-gag
nucleotide sequences ( ¢ ).

@ 09IDSKA-18
L 4@ 09IDSKA-9
07IDJKTo070-1

70 | b————— @ 09I DSKA-16
—— @ 09IDSKA-11

# 09IDSKA-13

— Q3 THO60

Co91F2P3357

& 09IDSKA-15
—— @ 09IDSKA-6

97 # 09IDSKA-17
HXB2

fd
0.005

GenBank Accession Numbers of the reference isolates in the phylogenetic tree are as follows: 07IDJKT070-1: AB468573; C091F2P3357:

GU458775, 93TH060: AB220946. HIV-1 reference sequence HXB2 (GenBank Accession Number: K03455) were also included in the
phylogenetic analysis.
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positive  samples  (09IDSKA-6,  09IDSKA-9,
09IDSKA-11, and 09IDSKA-13). An amplified
portion of the HIV-1 int region (position 4471-4806 on
HXB2) of all HIV isolates shared 95-97% homology
with that of HIV-1 isolated previously in Jakarta (ID17
or ID12). Five HIV isolates (09IDSKA-5, 09IDSKA-
9, 09IDSKA-11, 09IDSKA-12, and 09IDSKA-13)
shared 96-97% homology with HIV-1 isolated in
Thailand  (AE-Int-280, FDO837IN,  AE-Int-61,
FDO0047IN, FDO864IN, respectively), and shared 95-
97% homology with HIV-1 isolated in Jakarta (ID17
or ID12). The 09IDSKA-6 isolate had 97% homology
with HIV-1 isolated in Germany (1755) and had 96%
homology with HIV-1 isolated from Indonesia (ID17).
The 09IDSKA-7 strain had 95% homology with HIV-
1 isolated in the United Kingdom (INT-379) and 95%
homology with ID17. One HIV isolate (09IDSKA-14)
had 93% homology with HIV-1 isolated in Cameroon
(A1646). With respect to the inmates’ hometowns,
inmates with 09IDSKA-5, 09IDSKA-7 and 09IDSKA-
14 strains were from Jakarta, while inmates with the
09IDSKA-12  strain were from West Java.
Intriguingly, all HIV isolates belonged to CRFO1 AE;
however, based on the amplified portion of the HIV int
region, seven out of eight isolates clustered within the
same taxa (Figure 3). The substitutions T736V,
T749A, and 1759V were found only in the seven
isolates, while G747S, R751K, and G758N were found
in all of the HIV isolates (data not shown).

HBYV circulation among drug abuser inmates

A portion of the HBV preS2/S gene was
successfully amplified in nine out of twelve HBsAg-
positive samples. In particular, 417 nucleotides
(corresponding to 255-671 nt in HBV ADW GenBank
accession number V00866) of the strain 09IDSKAB-
14 were closely related to HBV genotype C1 isolated
in Malaysia (M31). Five HBV isolates were clustered
together with HBV genotype B3 isolated in Malaysia
(M43), and one HBV isolate (09IDSKAB-7) was
closely related to M36 (isolated in Malaysia). Two
HBV isolates (09IDSKAB-11 and 09IDSKAB-12)
shared 99% homology with HBV genotype B3
isolated in Papua, Indonesia (NMB09010), and Java,
Indonesia (1813Java, EIH44AlJava, and 1839Java).
The following subtypes were found: adw (8/9) and adr
(1/9) (Figure 4).

HCV circulation among drug abuser inmates

A total of 30 HCV RNA samples collected in the
study were amplified successfully by RT-PCR and
subjected to the determination of the NS5B nucleotide

J Infect Dev Ctries 2013; 7(6):453-467.

sequence (328 bases, position 8279-8606 in H77
strain). HCV genotype la was found in 14 subjects,
genotype lc in 5 subjects, genotype 3a in 4 subjects,
genotype 3k in 4 subjects, genotype 4a in 2 subjects,
and genotype 1b in 1 subject (Figure 5). The NS5B-
positive samples were further subjected to the
determination of the EI1-E2 sequence including the
hyper-variable region-1 (538 bases, position 1322-
1859). HCV genotype la was found in 13 subjects,
genotype lc in 5 subjects, genotype 3k in 5 subjects,
genotype 3a in 4 subjects, genotype 4a in 2 subjects,
and genotype 1b in one subject (Figure 6). A mismatch
of genotype (possible chimeric) genotyping was found
during the NS5B and E1-E2 analysis. In particular,
09IDSKAC-8 was subtyped as la according to
analysis of NS5B. However, the strain was subtyped
as 3k according to an analysis of the HCV E1-E2
region.

HTLV-1 and HTLV-2 detected in Central Javan
prisoners

HTLV-1 RNA was detected in 3 out of 14 anti-
HTLV-1/2 antibody-positive samples. Based on 317
nucleotides from the HTLV-1 LTR region, all HTLV-
1 isolates shared 100% homology with B1033-2009
(HTLV-1 isolated in Japan). HTLV-2 RNA was
detected in 5 out of 14 anti-HTLV-1/2 antibody-
positive samples. Based on 666 nucleotides of the
HTLV-2 LTR region, 09IDSKAH-2-1 shared 99%
homology with HTLV-2 isolated in the USA
(GenBank Accession Number: AF412314). The
09IDSKAH-2-2, 09IDSKAH-2-3, 09IDSKAH-2-4,
and 09IDSKAH-2-5 strains had 99% homology with
HTLV-2 isolated in Japan (GenBank Accession
Number: M10060). All of the HTLV-2 isolates were
subtype 2a (Figure 7).

Discussion

This is the first molecular epidemiology study of
human blood-borne viruses (HIV, HBV, HCV, HDV,
and HTLV-1/2) in Indonesian correctional facilities,
especially among drug abuser inmates imprisoned in
correctional facilities in Central Java, Indonesia.
Moreover, prior to this study, there were only limited
data about molecular epidemiology profiles of blood-
borne viruses in Indonesia and none of the molecular
epidemiology data derived from the correctional
facilities, to the best of our knowledge.

In our study, we found that history as an IDU was
a very strong risk factor for HIV and HCV but not for
HBV or HTLV-1/2. However, of the 375 drug abuser
inmates, 32.8% were transferred from Jakarta prisons,
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Figure 3. Phylogenetic analysis of HIV isolates obtained from the drug abuser inmates on the basis of
HIV-int nucleotide sequences ( @ ).
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GenBank Accession Numbers of the reference isolates in the phylogenetic tree are as follows: AE-Int-280: HM150858,
ID17: AY214050, 1755: FJ183574, INT-379; GU217226, FDO837IN: GU345083, ID12: AY214049, AE-Int-61: HM150817,
FDO0047IN: GU345047, FDO864IN: GU345079, A1646: EU618405; and HIV-1 reference sequence HXB2 (GenBank
Accession Number: K03455) were also included in the phylogenetic analysis.

Figure 4. Phylogenetic analysis of HBV isolates obtained from the drug abuser inmates on the basis of

HBYV preS2/S nucleotide sequences (W ).
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GenBank Accession Numbers of the clones in the phylogenetic tree are as follows: M43, GQ924625; 1813Java, DQ141644;
other06-06, FJ391884; EIH44AlJava, DQ141628; NMB09010, AB554017; 1839Java, EF473972; M36, GQ924674; M31,

GQ924614; HBV ADW, V00866.
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Figure 5. Phylogenetic analysis of HCV isolates obtained from the drug abuser inmates on the basis of
HCV NS5B nucleotide sequences ( ).
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Figure 6. Phylogenetic analysis of HCV isolates obtained from the drug abuser inmates on the basis of
HCV E1-E2 nucleotide sequences (4 ).
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Figure 7. Phylogenetic analysis of HTLV-2 isolates obtained from the drug abuser inmates on the basis of

partial LTR sequences ( ).
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All Central Javan Indonesian isolates were clustered along with the representative strains of genotype 2a (GenBank Accession Numbers AF412314, and

M10060).

and most of them were IDUs. The habit of injectable
drug use is more common in Jakarta than among the
drug abuser community of Central Java (59.3% vs.
8.3%), and most inmates who tested positive for anti-
HIV-1/2, HBsAg, anti-HCV, and anti-HTLV-1/2
living in Central Java had no IDU history.
Unfortunately, there is inadequate data regarding the
risk factors from each area in Indonesia, especially the
risk factors influencing blood-borne virus infection
among non-IDUs. The characteristics of each area may
play an important role in virus transmission as
Indonesia is the largest archipelagic country in the
world and has considerable ethnic, linguistic, and
religious diversity. The sample size allows us to obtain
reliable prevalence figures for HIV, hepatitis virus,
and HTLV-1/2 infections in drug abuser inmate
populations of the correctional facilities studied.
Nevertheless, the relatively low frequency of HBV,
HIV, and HTLV-1/2 infection found in the inmates
limited the study in terms of detecting associations by
multivariate analysis. Taken together, further study is
needed to firmly establish the prevalence and
characteristics of blood-borne viruses in each area in
Indonesia to better aid blood-borne virus management
programs.

The prevalence of HIV antibodies among the drug
abuser inmates in the studied Central Javan
correctional facilities was 4.8%, which was lower than
that reported in Banceuy Prison of Bandung,

Indonesia, one of the two prisons specified for drug-
related offences in West Java, where 7.2% of the
inmates had HIV infections [2]. However, the
prevalence is higher than the rate reported among the
general population [26]. The prisoners with an IDU
history had a higher risk for HIV infection compared
to non-IDU prisoners. In addition, the prevalence of
HIV antibodies in those from Jakarta was higher than
that of prisoners from other locations. These data are
concordant with the higher prevalence of HIV
infection in Jakarta compared with other provinces in
Indonesia [27], and most of the prisoners transferred
from Jakarta were IDUs. Based on our molecular
analysis, all HIV isolates were CRFO1 AE. The
nucleotide sequences of three HIV isolates presented
higher homology to foreign strains retrieved from the
Genbank/EMBL/DDBJ databases. That result suggests
that foreign HIV strains are occasionally introduced
into Indonesia.

With respect to HBV infection, the 3.2%
prevalence rate found was based on HBsAg reactive
samples and was lower than that reported in Banceuy
Prison in Bandung, Indonesia (5.8%) [2], and lower
than that reported previously among the Indonesian
high-risk population (4.0 to 20.3%) [28]. In the present
study, we could not find any association between HBV
infection and the sociodemographic data; however, all
inmates who were HBsAg positive were more than 25
years old. This observation agrees with those of
previous reports that indicated that being aged older
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than 25 years was a significant predictor for HBV
infection in inmates entering a correctional facility [9].
Unfortunately, our data could not be used to draw
statistical conclusions regarding the association
between age and HBYV infection. Moreover, our
findings may reflect the impact of the HBV
vaccination program started in 1987 in Indonesia.
Other characteristics of the inmates reported as
strongly associated with HBV marker presence, such
as intravenous drug use [29-30] and duration of
current imprisonment [31], did not have any
association with HBV infection in our study. None of
the inmates who tested positive for HBV infection had
HDV antibodies. This frequency is lower than that
reported in an American study [29] where researchers
found that 8% of HBV-infected inmates had HDV
markers. Based on a molecular analysis of a portion of
the HBV preS2/S gene, most HBV isolates belonged
to genotype B3. This finding supports a previous
finding that B3 is the major genotype in Indonesia [32-
34]. The nucleotide sequences of the seven HBV
isolates had higher homology to foreign strains
retrieved from the Genbank/EMBL/DDBIJ database,
suggesting that foreign HBV strains are occasionally
introduced into Indonesia.

The HCV prevalence among the drug abuser
inmates was high (34.1%) compare with the general
population in Indonesia [35-40] and higher than the
prevalence among general prisoners in Banceuy Prison
(18.6%) [2]. However, the prevalence was lower than
that in children with hematological diseases (39%)
[41] and in hemophilia patients (56.9%) [42]. The anti-
HCV antibody-positive rate was significantly higher
among the IDUs; however, 28.8% of the anti-HCV
antibody-positive samples were derived from the non-
IDUs. HCV infection among non-IDUs was more
common in inmates living in Central Java (72.8%,
59/81) than in inmates from other areas. Tattoos and
piercings were associated with HCV infection in non-
IDUs. This is an important finding because the general
awareness of the risk of tattooing and piercing is very
low in Indonesia, and this observation is consistent
with those of a previous investigation [2]. Previous
studies indicate that the majority of HCV infections in
inmates occur before incarceration [12,43]. However,
it was unclear whether the HCV-infected subjects in
the present study acquired the HCV infection before or
during incarceration, as we did not find enough
evidence to draw such conclusions even though most
subjects confessed to performing high-risk activities
during their incarceration (e.g., sharing needles for
tattoos and receiving piercing in the prison) (data not

J Infect Dev Ctries 2013; 7(6):453-467.

shown). The high frequency of HCV infection among
IDUs found in this study agrees well with previous
observations [2-3,10,43]. The high frequency of HCV
infection among inmates from Jakarta compared to
those from other provinces may be explained by the
higher frequency of IDUs in subjects from Jakarta.

It is believed that the most prevalent subtype of
HCV in Indonesia is 1b, followed by 3k, 2a, 1la, Ic,
and 2e. Moreover, subtypes 1d, 2b, 2e, 2f, 3a, 3b, 3g,
and 4a can be found in Indonesia [34,44-45].
However, we found that HCV genotype la was
predominant in HCV-infected inmates, followed by
genotypes 3a, 4a, 1b, Ic, and 3k. The prevalence of
HCV genotype la found in the inmates was higher
than that reported in blood donors and patients with
liver disease in Indonesia [34], in whom HCV
genotype 1b is predominant. Differences in this
genotype prevalence might be due to differences in
risk factor frequencies. Reports on HCV genotypes
found in inmates are scarce, and our study is the first
to report on the molecular epidemiology of HCV in
correctional facilities in Indonesia, especially among
drug abuser inmates. One study indicated that HCV
genotypes la and 1b were also predominant in HCV-
infected inmates in Manila [46].

There is very low seroprevalence of HTLV-1
among the healthy blood donors from Jakarta, which is
also reflected in the western part of Indonesia, and no
seropositive individuals were found among healthy
patients from Papua [47-48]. However, we detected
HTLV-1 and HTLV-2 among the drug abuser inmates
examined in this study. This finding suggests
circulation of HTLV-1/2 in the high-risk community,
especially drug abusers, in Indonesia.

Conclusion

We conclude that the prevalence of HIV, HBV,
HCV, and HTLV-1/2 infections in drug abuser
inmates in Central Java was higher than the prevalence
reported in the Indonesian general population. The
epidemic of HIV, hepatitis B, hepatitis C, and HTLV-
1/2 infections among drug abuser prisoners constitutes
a major public health problem and should be addressed
to prevent further spread in the community by prison-
based prevention programs. Prisons seem to be a
suitable setting for counseling the inmates about
blood-borne virus infections, for providing risk-
reduction information, and for monitoring prevalence,
as long as the prisoners’ right to voluntary testing is
protected. Voluntary HIV and other human blood-
borne virus testing in prison may greatly improve
access to adequate infection management programs in
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a developing country [1-2]. In addition, the prisoners
could have been infected by the infectious agents
before and during incarceration and will be released
into the general community after they complete their
sentences. Therefore, it is important to screen the
presentation of infectious agents such as blood-borne
viruses in the prisoners and to gather molecular
epidemiology data to strengthen infection management
programs. Our results suggest that all inmates should
undergo testing upon arrival at a facility, not only for
the IDUs. However, performing molecular
epidemiology studies in correctional facilities,
especially among the drug abuser prisoner population,
is useful as surrogate tool to gain molecular
epidemiology data on human blood-borne viruses for a
developing country such as Indonesia in which it is
difficult to perform active surveillance among the
general population.
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