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SUMMARY: Transgender people are at a high risk for sexually transmitted viruses such as hepatitis B
virus (HBV) and human immunodeficiency virus (HIV). Moreover, Indonesia has a moderate-to-high
rate of HBV infection and rapid epidemic growth of HIV infection; hepatitis C virus (HCV) infection
can co-occur with HBV and HIV infections. In this study, 10 of 107 individuals (9.3z) were positive
for HBV surface antigen (HBsAg) and/or HBV DNA, whereas 19 of 101 individuals (18.8z) with
negative results for HBsAg were positive for HBV core antibody (anti-HBc). Seven of the 107 individu-
als (6.5z) were anti-HCV positive, and 16 of the 100 tested samples (16.0z) were HIV positive. Geno-
type and subtype analyses of all 10 HBV DNA (6 HBsAg positive and 4 anti-HBc positive) strains
showed that 3 were of the HBV genotype/HBsAg subtype C/adrq＋, one was of C/adw2, and 5 were of
B/adw2. The HCV subtype distribution showed that 33.3z were of HCV-1b, and 66.7z were of
HCV-3k (n ＝ 6). These distributions differed from those found in the general population of Surabaya,
Indonesia. Interestingly, HIV subtype analysis showed a high prevalence of HIV, with possible recom-
binants of CRF01_AE and subtype B.

INTRODUCTION

Transgender people commonly have risky sexual be-
haviors and are at an increased risk of for sexually
transmitted viruses (1). Hepatitis B virus (HBV) and
human immunodeficiency virus (HIV) infection can
lead to severe chronic infections (2). Because hepatitis
C virus (HCV) infection can co-occur with HBV and
HIV infections, it might also be sexually transmitted
(3), especially among people with multiple sexual par-
tners, but to a much lesser extent than HBV infection
(2).

Indonesia is a country with a moderate-to-high
(6–9z) rate of HBV infection (4). According to the
report from the United Nations Program on HIV/
AIDS (UNAIDS), Indonesia has shown a rapid epi-
demic growth of HIV, and the estimated number of
people with HIV has increased approximately 32-fold
from 12,000 in 2001 to 380,000 in 2011 (5,6). The
prevalence of HCV in the general population during
this period was 2.1–2.3z in Indonesia (7,8).

HBV and HCV genotypes show marked geographic
and ethnic distributions. HBV isolates of different
genotypes and subtypes show different geographical
distributions, virological characteristics, and possibly,
clinical outcomes (9,10). Genotypes B and C (HBV/B
and HBV/C, respectively) are predominant in Asia and
particularly, in Indonesia (11,12). Indonesia is a multi-
ethnic country. We previously reported the distribution
of the genotypes and subtypes of HBV across several
geographical areas in Indonesia (9,13). In addition, we
reported the prevalence of each HCV subtype, includ-
ing HCV subtype 1c (HCV-1c), among various clinical
populations in Indonesia.

Because the data regarding the genomic characteriza-
tion of HIV, HBV, and HCV are scarce with regard to
the global transgender population (1,14), this study
aimed to characterize the HBV, HCV, and HIV sub-
types circulating among this community in Surabaya,
Indonesia, at the molecular level.

MATERIALS AND METHODS

Serum samples: A total of 107 serum samples were
collected from a group of transgender individuals under
supervision at a health center in the port area in Sura-
baya, Indonesia, in 2012. The personnel at the health
center first determined whether the individuals were
transgender from their appearance and interview.
Thereafter, the individuals were asked to join the com-
munity supervised by the health center in order to
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receive regular follow-up to detect sexual transmitted
diseases. In this study, a questionnaire was used to ob-
tain information on the identity, orientation, and par-
tners, as well as a history of previous infection. All
individuals enrolled (100z) were transgender women
who were born as men but later identified themselves as
women. They did not have a history of previous HBV,
HCV, or HIV infection. Before examination, all of the
sera were stored at －809C at the Institute of Tropical
Disease, Airlangga University. Ethical approval for this
study was obtained from the Ethics Committee of the
Faculty of Medicine Airlangga University and Kobe
University, Japan. All the participants signed an in-
formed consent document and volunteered for this
study.

HBV serological tests, DNA extraction, and PCR
amplification: The serum samples were screened for
HBsAg using a reverse passive hemagglutination assay
(Mycell II HBsAg; Institute of Immunology, Tokyo,
Japan) and anti-HBc using passive hemagglutination
(Mycell II anti-rHBc; Institute of Immunology).

A part of the S-gene from the samples that tested
positive for HBsAg or anti-HBc was amplified using
PCR for HBV DNA detection. HBV DNA was ex-
tracted from 200 mL serum using a DNA extractor kit
(QIAamp DNA Blood Mini Kit; Qiagen, Hilden, Ger-
many). The presence of HBV DNA was assayed using
PCR with P7 (5?-GTGGTGGACTTCTCTCAATTTT
C-3?, nucleotides [nt] 256–278) and P8 (5?-CGGTAWA
AAGGGACTCAMGAT-3?, nt 796–776) primer pairs
to detect the presence of the S-gene (nt 256–796). When
PCR amplification results were negative, a second-
round (nested) PCR was conducted using primers
HBS1 (5?-CAAGGTATGTTGCCCGTTTG-3?, nt 455–
474) and HBS2 (5?-AAAGCCCTGCGAACCACTG
A-3?, nt 713–694) (9). Both first- and second-round
PCRs consisted of a 5-min denaturation at 949C, fol-
lowed by 40 cycles of 1 min at 949C, 1 min at 559C,
and 2 min at 729C (15).

HCV serological test, RNA extraction, and reverse
transcription (RT)-PCR amplification: The presence of
anti-HCV antibody in the sera was detected using the
reverse particle hemagglutination method (Ortho HCV
Ab PA test II; Ortho-Clinical Diagnostics, Tokyo,
Japan).

Serum samples that tested positive for the anti-HCV
antibody were further analyzed for the presence of
HCV RNA. HCV RNA was extracted from 140 mL of
serum using a commercially available kit (QIAamp
Viral RNA kit; Qiagen).

To amplify the NS5B region of the HCV genome, the
extracted RNA was reverse-transcribed and amplified
using SuperScript One-Step RT-PCR (Invitrogen,
Carlsbad, CA, USA). PCR was performed using Plati-
num Taq DNA polymerase (Invitrogen). The reaction
was initially performed at 459C for 30 min for RT and
at 949C for 2 min, followed by the first-round of PCR
for over 40 cycles. Each cycle consisted of a pre-denatu-
ration at 949C for 3 min, denaturation at 949C for 30 s,
annealing at 569C for 40 s, and an extension at 729C
for 1 min using the outer primers F1 (5?-CAATWSMM
ACBACCATCATGGC-3?, nt 7999–8020) and R1 (5?-
CAGGARTTRACTGGAGTGTG-3?, nt 8824–8805).
The second round of PCRs was performed under the

same conditions used to amplify the HCV genome
using the inner primers F2 (5?-ATGGGHHSBKCMTA
YGGATTCC-3?, nt 8160-8181) and R2 (5?-CATAG
CNTCCGTGAANGCTC-3?, nt 8630–8611) (16). All
PCRs were performed using Hot Star Master Mix
(Qiagen).

Anti-HIV antibody test and HIV type 1 (HIV-1)
genomic fragment amplifications: One hundred serum
samples were screened for HIV using 3 methods: a
rapid diagnostic test (HIV 1/2 one step rapid test;
Zhejiang Orient Gene Biotech, Zhejiang, China) fol-
lowed by a double antigen/antibody sandwich enzyme
linked immunoassay (EIA; HIV 1/2/O Antigen/Anti-
body; ACON Laboratories, San Diego, USA) and an
immuno-chromatographic assay system (MONO 1/2
HIV Test; Shanghai Huaguan Biochip, Shanghai,
China).

The samples that were positive for anti-HIV antibody
were amplified to obtain their proviral DNAs. They
were extracted from peripheral blood mononuclear
cells (PBMC) using QIAamp DNA Blood Mini Kit. For
the amplification of the viral pol gene fragment,
UNIPOL 5 (5?-TGGGTACCAGCACACAAAGGAAT
AGGAGGAAA-3?, nt 4152–4183) and UNIPOL 6 (5?-
CCACAGCTGATCTCTGCCTTCTCTGTAATAGA-
CC-3?, nt 4934–4901) were used for the first PCR, while
UNIPOL 1 (5?-AGTGGATTCATAGAAGCAGAAG
T-3?, nt 4470–4492) and UNIPOL 2 (5?-CCCCTATTC
CTCCCCTTCTTTTAAAA-3?, nt 4806–4781) were
used for nested PCR. The first PCR of pol gene con-
sisted of one cycle of denaturation for 5 min at 949C;
35 cycles of 1 min at 949C for denaturation, 1 min at
459C for annealing, and 1 min at 729C for extension;
and a final extension cycle of 5 min at 729C. For the
second PCR for pol gene amplification, the annealing
temperatures were changed to 509C, 559C, and 609C,
respectively (6). In addition, for amplification of the
viral gag gene fragment, H1G777 (5?-TCACCTAGAA
CTTTGAATGCATGGG-3?) and H1P202 (5?-CTAAT
ACTGTATCATCTGCTCCTGT-3?) were used for the
first PCR, while H1gag1584 (5?-AAAGATGGATAAT
CCTGGG-3?) and g17 (5?-TCCACATTTCCAACAGC
CCTTTTT-3?) were used for nested PCR. The PCR
conditions were as follows. For the first PCR of gag
gene amplification, one cycle of 3 min at 959C for
denaturation; 35 cycles of 1 min at 959C for denatura-
tion, 1 min at 589C for annealing, and 1 min at 729C
for extension; and a final extension cycle of 3 min at
729C were carried out. For the nested PCR of pol gene
amplification, an annealing temperatures of 49.49C
was used.

Sequence and phylogenetic analysis: The nucleotide
sequences of the amplified fragments of HBV, HCV,
and HIV were determined using the BigDye Terminator
v3.1 Cycle Sequencing kit with an Applied Biosystems
3500xL Genetic Analyzer (Foster City, CA, USA)
(9,17,18).The sequences were compared with those
from the international DNA databank (DDBJ/EMBL/
GenBank).

The HBV subtypes were deduced based on the
predicted amino acid sequences of HBsAg (12,19).
HBV subgenotypes were determined based on homol-
ogies (＞96z) in the S gene using Genetyx-Win v10.0
(Genetyx, Tokyo, Japan) and phylogenetic analysis.
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Table 1. Prevalence of HBsAg, anti-HBc, anti-HCV, and anti-
HIV antibodies among transgender people in Indonesia

Virus Serological
test

No. positive/
No. tested (z)

No. positive HBV DNA or
HCV RNA/No. tested

HBV HBsAg 6/107 (5.6) 6/61)

anti-HBc 19/101 (18.8)2) 4/191)

HCV anti-HCV 7/107 (6.5) 7/7

HIV anti-HIV 16/100 (16.0) –

1): A total of 10 HBV DNA-positive samples were detected
among transgender individuals with positivity of HBsAg or
anti-HBc.

2): A total of 101 samples those were negative for HBsAg were
tested for anti-HBc.

Table 2. Prevalence of HBV genotypes/subtypes and HCV sub-
types among transgender individuals in Indonesia

Virus (total sample) Type n

HBV (101)) B/adw2 5

C/adrq＋ 3

C/adw2 1

HCV (72)) HCV-1b 2

HCV-3k 4

1): One HBV DNA sample was not suitable for further analysis.
2): One HCV RNA sample was not long enough to be analyzed.

No person was co-infected with HBV and HCV.

Fig. 1. Multiple alignment of amino acid sequences of HBsAg (positions 121–180) of HBV isolates from transgen-
der people in Indonesia (code TG; shown with asterisk) and those from international DNA data bank (indicated
with the accession numbers and countries of origin; genotypes, subgenotypes, and subtypes are also indicated).
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HCV subtypes were determined by homologies in the
NS5B region. When a subtype assignment was could
not be completed because of the lack of NS5B amplifi-
cation, the nt sequences of the 5? untranslated region
were determined and compared with the consensus se-
quence motifs for each of the major genotypes reported
previously (20,21). When the sequence of an HCV
clone completely matched the consensus motifs of a
major genotype, the HCV clone was assigned to a geno-
type (e.g., HCV type 1) (22).

HIV-1 subtyping was conducted using the Recombi-
nation Identification Program (RIP) available at the
website of the HIV sequence database <http://www.
hiv.lanl.gov/>.

The phylogenetic analysis of HBV, HCV, and HIV-1
was conducted using neighbor-joining trees with the
Kimura two parameter model, which were constructed
using MEGA6.2 software, after multiple alignment
using the Clustal W algorithm and manual editing
(23,24).

RESULTS

Samples: Peripheral blood samples were collected
from 107 transgender individuals (mean age, 33.4
years; age range, 19–60 years), including 81 Javanese
people, 16 Maduranese people, 7 people of other
ethnicities (the descent of these ethnicities was carefully
documented for 3 previous generations, both paternally
and maternally), and 7 people of unknown ethnicity.
All samples were collected from transgender people
who had male partners. None of the participants had a
previous history of intravenous drug user or any other
blood-transmitted contact. These data were acquired
from questionnaires and interviews. The primary risk
factor for infection among these individuals was sexual
intercourse.

HBV infection among transgender individuals in In-
donesia: The sero-epidemiological tests revealed that 6
of the 107 individuals (5.6z) were HBsAg positive. In
addition, 19 of the 101 individuals (18.8z) who were
HBsAg negative were also anti-HBc positive (Table 1).
In this study, we defined HBV infection as HBsAg
positivity and/or HBV DNA positivity. Ten HBV
DNA-positive samples (9.3z) were detected, including
6 HBsAg-positive samples and 4 HBsAg-negative sam-

ples with anti-HBc positivity. Based on the homology
of the reported isolates in the DDBJ/EMBL/GenBank,
6 samples were of genotype B; interestingly, however,
the other 4 samples were of genotype C, which is an un-
common in Surabaya. Nine samples were analyzed to
determine the subtypes. Five of the 9 isolates belonged
to the genotype/subtype B/adw2, one belonged to
C/adw2, and 3 belonged to C/adrq＋ (Fig. 1 and Table
2). In addition, one sample could not be analyzed be-
cause the sequence was not long enough.

Regarding the subgenotype of the HBV, the genotype
C isolates (4/4) formed a separate cluster from those
including subgenotypes C1 to C16. Isolates with the
genotype B belonged to the subgenotype B3. Two sam-
ples could not be analyzed because their sequences were
not long enough (Fig. 2).
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Fig. 2. Phylogenetic analysis of HBV isolates from transgender
people in Indonesia (shown in bold letter with asterisk) and
those from international DNA data bank (indicated with the
subgenotype and accession number), on the basis of the S
region.

Fig. 3. Unweighted pair group method with arithmetic mean
(UPGMA) phylogenetic analysis of HCV isolates from trans-
gender people in Indonesia (shown in bold letter with asterisk)
and those from international DNA data bank (indicated with
the accession numbers and subtypes), on the basis of partial
NS5B sequences. The genotypes and subtypes are indicated on
the branches.
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HCV infection among transgender individuals: Seven
of the 107 individuals (6.5z) were anti-HCV positive
(Table 1). HCV RNA was detected in all anti-HCV
positive samples. The analysis of the 6 HCV RNA iso-
lates showed that 2 were of subtype 1b, and the other 4
were of subtype 3k (Fig. 3 and Table 2). One sample
could not be analyzed because the sequence was not
long enough.

HIV infection among transgender individuals: Six-
teen of the 100 samples tested (16.0z) were anti-HIV
positive (Table 1). Fifteen of the 16 samples were suc-
cessfully amplified and were subject to sequence
analysis. Eleven of the 16 samples (Fig. 4) were positive
in the pol region, and the other 12 samples were posi-
tive in the gag region. The viral subtype acquired from
the RIP program showed that all pol (11/11, 100z)
and 8 of 12 gag (66.7z) (Fig. 4) gene fragments were
of subtype CRF01_AE, whereas the other 4 (33.3z)
gag gene fragments turned out to be of subtype B
(strains no. GAG TG 101, 105, 106, and 111). There
were 2 possible recombinant strains (GAG TG 106 and
111) detected with subtype CRF01_AE in the pol region
and subtype B in the gag region.

DISCUSSION

Few data are available regarding the prevalence of
viral sexually transmitted infections including HBV and
HIV among transgender people in Indonesia. However,
several data resources exist regarding the prevalence of
HBV and HIV among the general population in several
parts of Indonesia (6,9,13,15,25).

Although the prevalence of chronic HBV infection
has decreased over the years, an estimated 240 million
people have chronic HBV infection worldwide (26).
The prevalence of HBV infection varies markedly
across different geographical areas of the world. In-
donesia is characterized by an intermediate-to-high

HBV rate, and the prevalence of HBsAg has been esti-
mated to be 6–9z in the general population (4). An
HBV vaccine has been available since 1982 and has
been recommended for use worldwide by the World
Health Organization since 1992, but the Indonesian
government started the national vaccination program in
1997. The population born before 1997 is not com-
pletely vaccinated. Hence, transgender individuals in
this population have a higher prevalence of HBV infec-
tion as compared to those enrolled in the program. In
our study, approximately 5.6z of the samples taken
from transgender people in Surabaya, Indonesia, were
HBsAg positive, and 9.3z of samples were HBV DNA
positive (including 4 samples that were HBsAg negative
and anti-HBc positive). The prevalence of HBV infec-
tion among transgender individuals is comparable with
that of the general population. Four of 19 samples
(21.1z; Table 1) showed occult HBV infection; there-
fore, we strongly recommend that the anti-HBc anti-
body test be used as a complement to the HBsAg test to
routinely screen for HBV.

As shown in Fig. 2, the HBV genotype C isolates
formed a separate cluster from subgenotypes C1 to
C16. These isolates may belong to subgenotypes other
than C1 to C16. Further analysis is needed to verify this
possibility. The other isolates belonged to subgenotype
B3. This finding is in accordance with those of previous
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Fig. 4. Phylogenetic analysis of HIV-1 pol (A) and gag (B) gene sequences from transgender people in Indonesia
(code TG; shown in bold letter with asterisks) and reference strains of HIV-1 subtypes. Phylogenetic trees were
generated for newly sequenced HIV-1 pol and gag genes together with the corresponding viral gene of reference
HIV-1 strains representing subtype A1 (A1), subtype A2 (A2), subtype B (B), subtype C (C), subtype D (D), sub-
type G (G), CRF01_AE (01_AE), CRF02_AG (02_AG), CRF15_01B (15_01B), and CRF33_01B (33_01B). Boot-
strap values are shown when the values are ＞70.
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studies, which showed that most Indonesian HBV iso-
lates, especially among Javanese people, are mostly B3
(27).

Our previous report revealed that ＞90z of samples
obtained from the general population, chronic liver dis-
ease patients, and patients on maintenance hemodialy-
sis in Surabaya belong to the genotype B and subtype
adw (13); this finding is similar to the results found in
other parts of Java Island (10,25), and the genotype/
subtype C/adrq＋ was mostly found in the most eastern
region of Indonesia (in the Papuan ethnic group)
(9,25,28). This study showed at least 30z of the sam-
ples (3/9) were of C/adrq＋, and 2 of them were from
Maduranese individuals. However, further study is
needed to confirm this finding, since the tested popula-
tion was very small.

The rates of HCV genotypes/subtypes differ world-
wide. We performed sero-epidemiological and molecu-
lar epidemiological analyses of HCV among several
population groups in Surabaya, Indonesia (18,21,22,
29,30). The rates of anti-HCV antibodies were 2.3z,
76.3z, and 64.7z in healthy blood donors, patients on
maintenance hemodialysis, and patients with hepatocel-
lular carcinoma, respectively. Another study reported
an HCV prevalence of 2.1z in the general Indonesian
population (31). Interestingly, a high HCV infection
rate of 6.5z was found among transgender people in

Surabaya, Indonesia; however, HCV is less likely to be
sexually transmitted. Certain mechanisms involved in
the sexual transmission of HCV, particularly among
partners who engage in behaviors associated with a
high risk of virus transmission, might contribute to this
high rate of HCV infection among transgender indi-
viduals (21,32).

Although the chance of sexually transmission of
HCV is ＜5z, this risk might increase due to certain
sexual habits that are often associated with the trans-
gender community, such as multiple sexual partners,
anal sex, and traumatic sex (33–36). The transmission
risk correlated with anal sex is much higher because it is
more likely to cause injury (36).

Interestingly, the subtype distributions of HCV
among transgender individuals were 66.6z and 33.3z
for HCV-3k and HCV-1b, respectively. These rates
might be the highest for HCV-3k reported in Indonesia
to date. HCV-2a was previously reported as the most
common (52z) among the HCV clones obtained from
blood donors in Indonesia, followed by HCV-1b
(15z), HCV-1a (7z), and HCV-1c (7z), which is a
unique Indonesian subtype (22). In a more recent study
of patients with chronic liver disease, Utama et al. re-
ported that HCV 1b (47.3z) was the most prevalent
subtype, followed by 1c (18.7z), 3k (10.7z), 2a
(10.0z), 1a (6.7z), 2e (5.3z), 2f (0.7z), and 3a
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(0.7z) (37). Among people with HCV-HIV co-infec-
tion in Surabaya, those who were positive for anti-
HCV antibodies showed HCV-1a (31.5z) as the
predominant subtype, followed by 3a (23.3z), 1c
(10.9z), 1b (9.6z), 3k (4.1z), 2a (1.4z), 4a (1.4z),
and genotype 1 (16.4z) (19). Of those who had HCV-
HIV co-infection but were negative for anti-HCV anti-
bodies, 26 individuals (38.2z) had HCV RNA, and
HCV-3a was the most prevalent subtype (50.0z), fol-
lowed by 3k (23.1z), 1c (15.4z), and 1b (11.6z). The
distribution of various genotypes/subtypes showed geo-
graphic variation. Genotype 3 originated from and is
mostly found in South Asia (38). In addition, it ac-
counts for ＞70z of the isolates in India. The distribu-
tion of HCV genotypes/subtypes also reflects the route
of transmission. We found a relatively high prevalence
of genotype 3, including 3k, among people with sexual-
ly transmitted HIV-HCV co-infection (18). In our
study, the high prevalence of genotype 3 was probably
due to sexual activity.

The prevalence of HIV in Indonesia ranges from
0.3z to 0.7z, which is below the global prevalence
range of 0.7–0.8z (39,40). However, this low preva-
lence is because of the uneven distribution of HIV cases
in Indonesia. The number of HIV cases in East Java,
where Surabaya contributes the largest percentage, is
the second highest in Indonesia after Jakarta (the capi-
tal city) (41,42). The prevalence of HIV in our study is
remarkable because it exceeds the high (12z) preva-
lence of HIV among female sex workers in Surabaya
(6). The genomic fragment of CRF01_AE has been
identified as the predominant HIV-1 subtype in South
East Asia, including Malaysia, Thailand, and Taiwan
(43–45) as well as Jakarta, Surabaya, and Bali in In-
donesia (6,46). Our results are consistent with those of
previous findings. Remarkably, based on RIP and phy-
logenetic tree analysis for both pol and gag genes (Fig.
4), 2 samples were identified as subtype B, and the
other 2 were identified as subtype CRF01_AE in the pol
region, but subtype B in the gag region.The diversity of
genotype distribution in these samples is predicted to be
a new and unique recombinant. This result is similar to
that of a previous study of subtype CRF54_01B from
Malaysia (47), whereas as reported before, the B sub-
type is not common in Indonesia. The finding of vari-
ous subtypes and recombinants in this study indicates
the high diversity of the HIV-1 prevalence in Surabaya,
Indonesia.

In conclusion, we found a high prevalence (9.3z) of
HBV infection among transgender individuals in Sura-
baya, Indonesia. This rate was as high as that in the
adult population in Indonesia. Interestingly, 33.3z of
samples were of subtype HBV C/adrq＋, and 66.7z
were Maduranese individuals. C/adrq＋ was uncommon
among the general population in Surabaya. Although
HCV is less frequently sexually transmitted, we found
that 6.5z of the samples were infected with HCV. In-
terestingly, HCV-3k was the predominant subtype. Sex-
ual habits that deviate from the norm are associated
with a high risk of HCV infection. A very high preva-
lence of HIV was also found among transgender indi-
viduals, and the HIV subtype CRF01_AE was the
predominant isolate. Owing to the high rates of HBV,
HCV, and HIV infection among transgender people,

we strongly recommend routine screenings for these 3
infections.
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