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Abstract

HIV infection is a major problem in Indonesia. The number of people living with HIV has been increasing from
year to year, especially among injecting drug users (IDUs). Since there were only limited data about molecular
epidemiology profiles of HIV=AIDS in Indonesia, a cross-sectional study involving 208 HIV-1-seropositive
individuals was conducted in 2007 in Jakarta. The majority of participants were 16–30 years of age (64.9%) and
74.5% were male. The most frequent risk factor was injecting drug use (IDU) (45.7%) followed by heterosexual
transmission (34.1%). Phylogenetic analysis of gag (p17 and p6) and env C2V3 regions showed 200 (96.2%) of
208 DNA samples were CRF01_AE and only 3 (1.4%) were subtype B. Five samples (2.4%) indicated discordant
subtypes between the three aforementioned regions: three of them showed unique CRF01_AE=B recombination
patterns in 2.3-kbp nucleotide sequences (from p17 to part of RT), including one sample showing similarity to
CRF33_01B, reported previously in Malaysia. This study shows the current predominant subtype is CRF01_AE
in every risk group, with a decreasing number of pure subtype B, and the first identification of CRF01_AE=B
recombinant forms among HIV-1-seropositive Indonesians.

Introduction

Since the first case was reported in 1986, HIV=AIDS
has become one of the most important health problems in

Indonesia. The number of people living with HIV is increasing
from year to year, and since 1999, there has been a dramatic
increase in HIV=AIDS cases.1 The Ministry of Health, Re-
public of Indonesia, as of March 2008, reported that cumula-
tive HIV=AIDS cases reached 17,998 (11,868 AIDS and 6130
HIV). The highest number of HIV=AIDS cases was found in
Jakarta, followed by West Java and Papua.2 The Joint United
Nations Programme on AIDS (UNAIDS), however, estimated
the number of people living with HIV in Indonesia was
270,000 with a prevalence of 0.2% in 2007, and warned the
HIV epidemic in Indonesia was one of the fastest growing in
Asia.3

The dramatic increase of HIV=AIDS patients in Indonesia
was mostly caused by the increasing number of injecting drug
users (IDUs). Among high-risk behaviors, IDU accounts for

49.2% of all cases, followed by heterosexual transmission
(42.8%). This condition has been observed in most big cities
and areas with high HIV prevalence, with the exception of
several areas such as Papua, where 99.7% of HIV=AIDS cases
were due to heterosexual transmission.2 However, the situa-
tion was different in the early HIV=AIDS period, when the
known prevalence was low and most patients were males
who had sex with males (MSM) and the heterosexual group.
The unique geographic characteristics of Indonesia also con-
tributed to HIV spreading variably, depending on the culture,
habits, and customs of the local people in each area.1,2

HIV-1 group M includes 11 different subtypes, and there
are 43 circulating recombinant forms (CRFs) reported so far.
In Asia, three major dominant subtypes, C, CRF01_AE, and B,
are distributed relatively independently in different areas of
the region: subtype C is the most common subtype in India,
CRF01_AE is dominant in Southeast Asian countries, and
subtype B predominates in Japan, Taiwan, and the Philippines.4

The segregated distribution was also found in different risk
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Table 1. Epidemiological and Clinical Characteristics of 208 HIV-1 Seropositive Indonesian Subjects,

Recruited in 2007, in Jakarta, Indonesia
a

Characteristics Male (%) Female (%) Total (%)

Gender 155 (74.5)b 53 (25.5)b 208 (100)

Age group (years)
<16 3 (1.9) 1 (1.9) 4 (1.9)
16–30 98 (63.2) 37 (69.8) 135 (64.9)
31–45 48 (31.0) 12 (22.6) 60 (28.8)
>45 6 (3.9) 3 (5.7) 9 (4.3)

Risk factors
IDU 91 (58.7) 4 (7.5) 95 (45.7)
Heterosexual 30 (19.4) 41 (77.4) 71 (34.1)
Mix 21 (13.4) 6 (11.3) 27 (13.0)
MSM 4 (2.6) 0 (0) 4 (1.9)
MTCT 3 (1.9) 1 (1.9) 4 (1.9)
Tattoo 3 (1.9) 0 (0) 3 (1.4)
Transfusion 2 (1.3) 0 (0) 2 (1.0)
Unknown 1 (0.6) 1 (1.9) 2 (1.0)

Ethnics
Javanese 35 (22.6) 16 (30.2) 51 (24.5)
Betawi 40 (25.8) 8 (15.1) 48 (23.1)
Chinese 25 (16.1) 6 (11.3) 31 (14.9)
Sundanese 21 (13.5) 7 (13.2) 28 (13.5)
Manado 8 (5.2) 6 (11.3) 14 (6.8)
Batak 10 (6.5) 1 (1.9) 11 (5.3)
Minang 7 (4.5) 3 (5.7) 10 (4.8)
Ambon 4 (2.6) 2 (3.8) 6 (2.9)
Bali 1 (0.6) 1 (1.9) 2 (1.0)
Dayak 2 (1.3) 0 (0.0) 2 (1.0)
Others 2 (1.3) 3 (5.7) 5 (2.5)

Education
Uneducated 4 (2.6) 1 (1.9) 5 (2.4)
Primary school 1 (0.6) 0 (0.0) 1 (0.5)
Secondary school 12 (7.7) 1 (1.9) 13 (6.2)
High school 113 (72.9) 41 (77.4) 154 (74.0)
Professional school 1 (0.6) 3 (5.7) 4 (1.9)
University 23 (14.8) 7 (13.2) 30 (14.4)
Graduate school 1 (0.6) 0 (0.0) 1 (0.5)

Hospital
Private 26 (16.8) 11 (20.8) 37 (17.8)
Public 129 (83.2) 42 (79.2) 171 (82.2)

Treatment status
ARV naive 56 (36.1) 32 (60.4) 88 (42.3)
ARV treated 99 (63.9) 21 (39.6) 120 (57.7)

CD4 count at enrollment (cells=mm3)
<200 91 (58.7) 26 (49.1) 117 (56.2)
201–500 51 (32.9) 19 (35.8) 70 (33.7)
>500 13 (8.4) 8 (15.1) 21 (10.1)

Initial disease stagec

AIDS 133 (85.8) 29 (54.7) 162 (77.9)
ARC 16 (10.3) 8 (15.1) 24 (11.5)
HIV 6 (3.9) 16 (30.2) 22 (10.6)

History of opportunistic infection
Tuberculosis 106 (68.4) 19 (35.8) 125 (60.1)
Oropharyngeal candidiasis 94 (60.6) 19 (35.8) 113 (54.3)
Chronic diarrhea 76 (49.0) 13 (24.5) 89 (42.8)
Toxoplasmosis 33 (21.3) 4 (7.5) 37 (17.8)
Cytomegalovirus infection 26 (16.8) 3 (5.7) 29 (13.9)

aIDU, injecting drug use; mix, subjects with both IDU and heterosexual risk factors; MSM, male having sex with male; MTCT, mother-
to-child transmission; Transfusion, blood transfusion; ARV, antiretroviral; ARC, AIDS-related complex.

bPercentage from total number of subjects (n¼ 208). Other percentage are from each column group (female and male groups).
cInitial disease stage is subject’s infection stage at the time of HIV diagnosis.
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factor groups. At the beginning of the HIV pandemic in Thai-
land, CRF01_AE was distributed mostly among people at risk
of sexual exposure, and subtype B0 (Thai B variant) was dis-
tributed mainly among IDUs.5,6 However, in current cases,
despite the increasing number of IDUs, CRF01_AE remains
predominant while the number of circulating pure subtype B
cases decreased.7–9

As a retrovirus, HIV-1 mutates readily during the reverse
transcription process, leading to a diversification of its
strains.10 Intersubtype recombination contributes to HIV-1
sequence diversity, which is generated by cocirculation of two
or more different subtypes and=or CRFs in high-risk popu-
lations.8,11,12 Cocirculation of subtype B and CRF01_AE in
Southeast Asia has led to the emergence of new CRFs such as
CRF15_01B and CRF34_01B in Thailand and CRF33_01B in
Malaysia.13–15 This apparent evolution continued as evidence
indicated the presence of other multiple recombinants related
to the previously declared new CRFs.16–18

In Indonesia, previous studies focusing on subtype distri-
bution in HIV-1 patients involved only a small number of
subjects, and, therefore, cannot represent the current status of
HIV=AIDS in Indonesia.19–20 The present study was con-
ducted to investigate the current situation of HIV=AIDS with
respect to its molecular, epidemiological, and clinical aspects,
and to gain a better understanding of the possibility of HIV-1
intersubtype recombinant generation in Jakarta, Indonesia.

Materials and Methods

Subjects and specimens

HIV-seropositive patients were selected with random
sampling from January to September 2007, and 214 subjects
were enrolled in two public hospitals and one private hospital
located in Central and North Jakarta. Every patient involved
in this study signed an informed consent form for approval to
join the study. Ethical clearance was released by the Uni-
versity of Indonesia Ethical Committee for Medical Research.
Clinical data were obtained by interviewing each subject and
collecting data from medical records. Blood samples were
collected during enrollment; plasma and peripheral blood
mononuclear cells (PBMCs) were separated by gradient cen-
trifugation using Mono Poly Resolving Medium (Dainippon
Pharmaceutical Company, Tokyo, Japan) and stored at�808C
until studied.

PCR amplification and DNA sequencing

DNA was extracted from PBMCs using DNeasy Blood and
Tissue Kit (Qiagen Science, Maryland). For genetic subtyping,
the gag p17 and env C2V3 regions were amplified by nested
polymerase chain reaction (PCR) using Takara ExTaq Hot
Start Version (Takara Bio Inc, Otsu, Japan) with the following
primer sets: for the gag p17 region the first round primers are

Table 2. Distribution of Risk Factor among Age Group
a

Risk factor group

IDU Heterosexual Mix MSM MTCT Others
Age group (years old) n (%) n (%) n (%) n (%) n (%) n (%) Total

<16 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (100) 0 (0.0) 4
16–30 75 (55.6) 37 (27.4) 20 (14.8) 2 (1.5) 0 (0.0) 1 (0.7) 135
31–45 20 (33.3) 26 (43.3) 7 (11.7) 2 (3.3) 0 (0.0) 5 (8.3) 60
>45 0 (0.0) 8 (88.9) 0 (0.0) 0 (0.0) 0 (0.0) 1 (11.1) 9

aIDU, injecting drug use; Heterosexual, heterosexual transmission; Mix, subjects with both IDU and heterosexual risk factors; MSM, male
having sex with male; MTCT, mother-to-child transmission; Others, other risk factors such as blood transfusion, tattoo, and unknown
transmission.

Table 3. Distribution of Subjects in Each Period of Risk Behavior Initiation
a

Risk factor group

IDU Heterosexual Mix MSM MTCT Tattoo Transfusion
Period n (%) n (%) n (%) n (%) n (%) n (%) n (%) Total

<1991 2 (13.3) 9 (60.0) 0 (0.0) 2b (13.3) 0 (0.0) 1 (6.7) 1 (6.7) 15
1991–1995 11 (61.1) 3 (16.7) 3 (16.7) 0 (0.0) 0 (0.0) 1 (5.6) 0 (0.0) 18
1996–2000 66c (61.1) 24d (22.2) 18 (16.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 108
2001–2005 10 (22.2) 24e (53.3) 4 (8.9) 2 (4.4) 4 (8.9) 1 (2.2) 0 (0.0) 45
>2005 0 (0.0) 8f (100) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 8

aIDU, injecting drug use; Heterosexual, heterosexual transmission; Mix, subjects with both IDU and heterosexual risk factors; MSM, Male
having sex with male; MTCT, Mother-to-child transmission; Transfusion, blood transfusion.

bThese include one subject infected with HIV-1 subtype B.
cThese include two subjects infected with HIV-1 subtype B, with 97% (64 of 66) male subjects.
dThese include 45.8% (11 of 24) female subjects.
eThese include 70.8% (17 of 24) female subjects.
fThese include 87.5% (7 of 8) female subjects.

HIV-1 MOLECULAR EPIDEMIOLOGY IN JAKARTA, INDONESIA 639



172A=JA152 (sense) and 173B=JA155 (antisense) and the sec-
ond round primers are 174A=JA153 (sense) and 175B=JA154
(antisense).12,21 For the env C2V3 region, the first round
primers are 106A (sense, 50-CATACATTATTGTGCCCCG
GCTGG-30) and 17B (antisense, 30-AGAAAAATTCCCCTC
TACAATTAA-50) and the second round primers are 14A
(sense, 50-AATGTCAGCTCAGTACAATGCACAC-30) and
SD (antisense, 30-AAATTCCCCTCCACAATTAAA-50). For
the p6 region analysis, the first round primers were P7Pr-F1
(sense, 50-GAAGAAATGATGACAGCATGYCAGG-30) and
Pro-6 (antisense, 30- ACTTTTGGGCCATCCATTCC-50) and
second round primers were P7Pr-F2 (sense, 50-GCCATAAA
GCAAGRGTTTTGGCTGA-30) and JA20 (antisense, 30-
CCTGGCTTTAATTTTACTGG-50), which amplify the gag p7
to protease gene. The second PCR products were purified
with Autoseq G-50 (GE Healthcare UK Ltd, Amersham Place,
Little Chalfont, England) and then directly sequenced with
BigDye Terminator v3.1 Cycle Sequencing Kit and ABI PRISM
3130 Genetic Analyzer (Applied Biosystems, Foster City, CA).

To examine the samples showing different subtypes
between the three regions analyzed in this study, 2.3-kbp
nucleotide sequences from p17 to part of the RT region were
analyzed. Nested PCR was performed using the Expand Long
Template PCR System (Roche Diagnostic GmbH, Penzberg,
Germany) with the following primers: for first round primers
172A=JA152 and RT2-29 (antisense, 30-GGCTCTAAGATT
TTTGTC-50) and for second round primers 174A=JA153 and
RT2-28 (antisense, 30-TGGAATATTGCTGGTGATCC-50). PCR
products were TA-cloned using TOPO XL PCR Cloning Kit
(Invitrogen, Carlsbad, CA). Positive clones were selected and
directly sequenced, using primers designed to sequence over-
lapping regions.

Sequence and recombinant analysis

Nucleotide sequence alignment and phylogenetic analysis
were performed using MEGA version 4.22 Phylogenetic trees
were constructed by the neighbor-joining (NJ) method based
on the Kimura two-parameter model with 500 bootstrap

replicates. Bootscanning analyses for 2.3-kbp fragments were
performed using SimPlot version 3.5, and bootstrap values
were plotted for a window with a 200 bp.23

Statistical analysis

Statistical analysis for epidemiological and clinical data
was performed using Statistical Package for Social Sciences
(SPSS) version 16.0 (SPSS Inc, Chicago, IL).

Results

Epidemiological and clinical profile

Of 214 participants enrolled in this study, 208 DNA sam-
ples were successfully amplified and sequenced. The epide-
miological and clinical characteristics of 208 patients are
summarized in Table 1. Subjects were mainly male (74.5%),
and the most common risk factor was IDU (45.7%), followed
by 34.1% for heterosexual transmission. The age distribution
ranges from 2 to 60 years old (mean 29.35� 8.2 years old),
while the most affected age group was 16 to 30 years old
(64.9%), and it seemed to relate to the population of male IDUs
(Table 2). IDUs were also dominant among most ethnic
groups, except Chinese, among whom heterosexual trans-
mission was more dominant (61.3%). Based on the retro-
spective data about the initiation period of risk behaviors
from 194 subjects (Table 3), the most common risk factor prior
to 1991 was sexual transmission. However, in the period from
1991 to 1995, the number of IDUs started to increase, followed
by a dramatic increase of IDUs among male subjects. Inter-
estingly, data from 2001 and afterward showed a decreasing
number of IDUs, whereas the ratio of heterosexual transmis-
sion among female subjects was increasing.

Of patients 56.3% were in the late stage of HIV infection
when they were diagnosed, suggesting the possibility of
earlier exposure to HIV. In the private hospital, the number of
patients initially diagnosed in earlier stages (HIV or ARC) was
greater than in public hospitals, (37.8% and 18.7%, respec-
tively). Antiretroviral (ARV) treatment seemed effective; the

Table 4. Hepatitis B and=or Hepatitis C Coinfection with HIV-1 among Risk Factor Groups
a

Risk factor group

IDU Heterosexual Mix MSM MTCT Tattoo Transfusion
n (%) n (%) n (%) n (%) n (%) n (%) n (%) Total

Hepatitis B 9 (52.8) 2 (11.8) 4 (23.5) 1 (5.9) 0 (0.0) 1 (5.9) 0 (0.0) 17
Hepatitis C 21 (84.0) 0 (0.0) 4 (16.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 25

aOf 208 subjects, 55 were tested for HBs antigen and 65 were examined for antihepatitis C virus antibody. IDU, injecting drug use;
Heterosexual, heterosexual transmission; Mix, subjects with both IDU and heterosexual risk factors; MSM, male having sex with male; MTCT,
mother-to-child transmission; Transfusion, blood transfusion.

FIG. 1 Phylogenetic tree analysis based on the nucleotide sequences of gag p17 (A), env C2V3 (B), and gag p6 (C) regions
obtained from various risk groups. Left panels in (A) and (B) include sample numbers 1 to 100 and right panels in (A) and (B)
include sample numbers 101 to 214, with reference sequences obtained from the Los Alamos National Laboratory HIV
Database (http:==hiv-web.lanl.gov=), respectively. (C) consists of five recombinant forms and nine randomly chosen samples.
Each color represents risk factor groups. Open rectangular boxes and arrows indicate five recombinant forms with subtype
discordance among the gag p17, env C2V3, and gag p6 genes. IDU, intravenous drug use; HET, heterosexual transmission;
Mix, subjects with both IDU and heterosexual risk factors; MSM, males having sex with males; MTCT, mother-to-child
transmission; Others, other risk factors such as blood transfusion, tattoo, and unknown transmission.

‰
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number of subjects in AIDS stages decreased from 84.2%
initially to 24.2% at enrollment in the treated group (n¼ 120).
The median ARV therapy duration was 8 months (minimum 1
month and maximum 84 months).

At the time of sample collection, the median of CD4 cell
counts from all subjects (n¼ 208) was 174 cells=ml (minimum
1 cells=ml and maximum 997 cells=ml). Lower CD4 median cell
counts were found in ARV-naive cases (n¼ 88): 58 cells=ml
with a minimum of 1 cell=ml and a maximum of 997 cells=ml,
and higher CD4 median cell counts were found among trea-
ted cases (n¼ 120): 205 cells=ml with a minimum of 4 cells=ml
and maximum of 896 cells=ml.

Only 65 of 208 subjects were examined for coinfection with
hepatitis C virus (HCV), and 38.5% of them had positive anti-
HCV antibody. As for coinfection with hepatitis B (HB) virus,
HB antigen was examined in 55 subjects, and 30.9% of them
were positive. HB coinfection was found in almost every risk
group; however, hepatitis C coinfection was found mostly in
IDUs ( p¼ 0.000) (Table 4).

Subtype distribution and recombinant analysis

The genetic subtype of 208 subjects was determined by
phylogenetic trees based on nucleotide sequences of gag p17
(396–411 bp), env C2V3 (321–357 bp), and p6 (159–162 bp)
genes; 200 subjects (96.2%) were CRF01_AE and three sub-
type Bs (1.4%) were identified. Of the remaining five sam-
ples (2.4%), three samples (07IDJKT070, 07IDJKT135, and
07IDJKT177) indicated different subtypes between the gag
p17 and env C2V3 regions: subtype B and CRF01_AE, re-
spectively, and two samples (07IDJKT189 and 07IDJKT194)
showed subtype B in the p6 gene and CRF01_AE in other
regions (Fig. 1).

CRF01_AE dominated in all risk factor groups. Three
samples identified with subtype B came from one MSM and
two IDUs, and all of them initiated their risky behavior before
the year 2000 (Table 3).

Of the five possible recombinant forms, three samples
(07IDJKT070, 07IDJKT135, and 07IDJKT189) were successfully

C

FIG. 1. Continued.

HIV-1 MOLECULAR EPIDEMIOLOGY IN JAKARTA, INDONESIA 643



amplified, cloned, and sequenced for gag p17-RT regions
(2.3 kbp). Bootscanning analysis revealed different breakpoint
numbers and positions (Fig. 2), suggesting, at the very least,
intersubtype recombination between CRF01_AE and Subtype
B0. 07IDJKT070 showed one breakpoint separating Thai B0 in gag
p17 and CRF01_AE in the rest of the following regions, while
07IDJKT135 indicated a more complex mosaic pattern with three
identified breakpoints. 07IDJKT189 showed a recombination
pattern very similar to CRF33_01B from Malaysia.14

Discussion

The number of HIV patients in Indonesia, especially in
Jakarta, is steadily increasing. UNAIDS reported the esti-
mated prevalence of people living with HIV in Indonesia in-
creased from 0.1% in 2001 to 0.2% in 2007, and it was followed
by a large increase in the estimated number of women living
with HIV from 10,000 in 2001 to 54,000 in 2007. Another issue
of concern is the high percentage of HIV prevalence among
IDUs, which accounted for 52.4% in 2007.3

This study showed male IDUs from younger generations as
dominant subjects, similar to other reports from Indonesia2

and UNAIDS.3 However, in the heterosexual risk group,
female subjects were dominant, and more than half of them
were diagnosed with HIV infection during the screening
process after their spouses or sex partners were diagnosed
with HIV. Therefore, these females visited hospitals at a rel-
atively early stage and had higher CD4 counts, with most of
them enrolled as ARV-naive cases. Of this female hetero-
sexual group 73.2% had HIV-positive IDU or ex-IDU spouses
or sex partners, suggesting HIV cross-spread from male IDUs
to their sex partners. This was also supported by the situation
previously reported in Indonesia,1 which showed a low per-
centage of condom use in both commercial and noncom-
mercial sexual intercourse.

The number of HIV patients in Indonesia started to increase
steadily from 1991, and in this period most cases were from
the MSM and heterosexual risk groups. The dynamics of HIV-
1 transmission began in 1999, when IDU started to dominate
as the main risk factor,2 consistent with our data regarding the

FIG. 2. Bootscanning analysis of three recombinant forms. In all, 2.3-kb gene sequences from p17 to part of RT were analyzed.
Subtype B Thai variant (AY173951) and CRF01_AE (U54771) were used as putative parental strains, with subtype C (AF067155)
as the outgroup. All samples showed different breakpoint number and positions. (A) 07IDJKT70 mainly consisted of
CRF01_AE, while (B) 07IDJKT135 harbored a more complicated mosaic pattern. (C) 07IDJKT189 showed a pattern similar to
CRF33_01B previously reported from Kuala Lumpur, Malaysia. Reference sequences were used for phylogenetic tree con-
struction, including HXB2 and subtype B0 (Thai variant) for the subtype B group reference sequence. 01_AE, CRF01_AE; 33,
CRF33_01B; 15, CRF15_01B.
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initiation of risk behavior. The decreasing number of IDUs
newly initiated since 2001 is likely related to successful anti-
drug abuse campaigns in Indonesia. Yet the ratio of patients
infected by heterosexual transmission remains high. This sug-
gests that knowledge regarding cross-spreading HIV infec-
tion may still be low and safer sexual practice remains
uncommon. Phylogenetic analysis in our study showed that
the samples from different risk groups clustered closely to
each other in the gag, env, and p6 regions, which also suggests
HIV cross-spreading between IDU and heterosexual groups.

In this study, the lack of understanding of HIV infection
was indicated by the large number of subjects who were al-
ready in the AIDS stage when they were diagnosed, low CD4
counts among ARV-naive subjects, and a high occurrence of
opportunistic infections; in addition, it also seemed to be af-
fected by the socioeconomic status of subjects. Furthermore,
people living in metropolitan or urban areas have easier ac-
cess to illicit drugs and free, unsafe sex is more common,
especially among the younger generation,1 and even though
most subjects in this study have at least a high school edu-
cation, most of them still persist in using unsterilized needles
despite their understanding of the risk.

Sharing unsterilized needles can lead to other problems,
such as HCV and=or HBV coinfection. HCV can be spread
efficiently through exposure to contaminated blood or blood
products, thus the HCV coinfection rate among IDUs is
high.24 Our study showed 84% of 25 subjects with HCV co-
infection were IDUs, suggesting a high HCV coinfection rate
among IDUs in Indonesia. Greater effort on the part of gov-
ernment, NGOs, and all concerned parties is needed to pro-
vide more information regarding HIV transmission, including
prevention and treatment, especially to females and the
young adult generation.

Subtype B and CRF01_AE were introduced relatively in-
dependently among two risk groups at the beginning of the
HIV-1 endemic in Southeast Asia.5,6 However, recent studies
in these countries show that cases of subtype B are decreasing,
and CRF01_AE is taking over as the dominant subtype in all
risk groups.4,8 In Indonesia, the first study focusing on sub-
type distribution showed 12 subtype B (63.2%) and 7
CRF01_AE cases among 19 HIV-positive samples collected in
1993 from high-risk volunteers.19 The second study reported
2 subtype B (12.5%) and 14 CRF01_AE (87.5%) cases among
the 24 positive sera collected in 1999–2000 from an STD clinic
in Papua.20 The current study conducted in 2007 from various
risk groups in Jakarta indicated that 96.2% of 208 subjects
were infected with CRF01_AE in every risk group. Taken
together, the molecular epidemiological shift as observed in
Thailand is considered to have occurred in Indonesia as well,
to which interconnections between different risk groups
might contribute. Moreover, we believe that CRF01_AE might
be the founder among Indonesian IDUs, based on the high
prevalence of CRF01_AE among IDUs in this study, and due
to data indicating that 12 of 13 IDUs who initiated their risk
behavior in the earlier phase of the HIV epidemic in Indonesia
were infected with CRF01_AE (data not shown).

The increasing prevalence of CRF01_AE=B intersubtype
recombinants in Southeast Asia was represented in molecular
epidemiological studies in Thailand and Malaysia.8,11 In a
study conducted in 1999–2000 in Thailand, no pure subtype B
and an increasing number of recombinants showing various
chimeric patterns between subtype B and CRF01_AE were

reported among 38 seroconverters.8 A study conducted in
2004 in Malaysia showed evidence of changing HIV-1 mole-
cular epidemiology toward the predominance of CRF01_AE=B
intersubtype recombinants among IDUs.11 In our study, five
(2.4%) of 208 samples showed subtype discordance between
three different genes suggesting CRF01_AE=B unique recom-
binant forms. Their number was higher than subtype B, how-
ever, although the decreasing number of subtype B, pure
subtype B is still circulating, which might contribute to the
generation of CRF01_AE=B recombinants in Indonesia, as well
as in Thailand or Malaysia. Interestingly, three of them, which
were confirmed as true recombinants, showed different mosaic
patterns (Fig. 2), even though they consist mostly of CRF01_AE
and subtype B, the two main circulating subtypes in Southeast
Asia, including Indonesia. Furthermore, two of them were not
related to either current reference subtypes or the strains
identified recently in Thailand and Malaysia,13–18 suggesting
that they were generated in Indonesia. These unique recom-
binants came from different risk groups, which implies the
dissemination of these recombinant forms into the general
population. In this study, we also identified a recombinant
form (01IDJKT189), which indicates a close pattern to CRF33_
01B, previously reported in Malaysia. As neighboring coun-
tries, people frequently travel between these countries, and
with a similar sociocultural background, might make the
spreading of HIV, including CRF33_01B, highly likely.

Continuous study is necessary to determine the direction
the dynamics of HIV molecular epidemiology will take and
how it can affect the current and future global HIV=AIDS
situation in Indonesia.

Sequence Data

GenBank accession numbers of nucleotide sequences re-
ported in this article are AB468161–AB468365 for gag p17
sequences, AB468366–AB468572 for env C2V3 sequences,
AB468573–AB468575 for gag-pol 2.3-kbp sequences, and
AB468576–AB468586 for gag p6 sequences.
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