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Abstract

Rates of new HIV infections in Asia are poorly characterized, likely resulting in knowledge gaps about
infection trends and the most important areas to target for interventions. We conducted a systematic
review of peer-reviewed English language publications and conference abstracts on HIV incidence in
thirteen countries — Bangladesh, Cambodia, China, India, Indonesia, Laos, Malaysia, Myanmar, Philippines,
Singapore, Taiwan, Thailand, and Vietnam. We obtained data on HIV incidence rate, incidence estimation
method, population, and risk factors for incident infection. Our search yielded 338 unique incidence
estimates from 70 published articles and 41 conference abstracts for eight countries. A total of 138 (41%)
were obtained from prospective cohort studies and 106 (31%) were from antibody-based tests for
recent infection. High HIV incidence rates were observed among commercial sex workers (0.4-27.8 per
100 person-years), people who inject drugs (0.0-43.6 per 100 person-years) and men who have sex
with men (0.7-15.0 per 100 person-years). Risk factors for incident HIV infection include brothel-based
sex work and cervicitis among commercial sex workers; young age, frequent injection use and sharing
needles or syringes among people who inject drugs; multiple male sexual partners, receptive anal
intercourse and syphilis infection among men who have sex with men. In the countries with available
data, incidence rates were highest in key populations and varied widely by incidence estimation
method. Established surveillance systems that routinely monitor trends in HIV incidence are needed
to inform prevention planning, prioritize resources, measure impact, and improve the HIV response in
Asia. (AIDS Rev. 2013;15:67-76)
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More than three decades since the start of the epidemic,
HIV/AIDS continues to pose a challenge to public health.
Although the greatest burden of disease is in sub-Saha-

|ntroduction

To achieve the vision of an AIDS-free generation,
with no new HIV infections and no AIDS-related deaths,
effective HIV prevention efforts are needed globally.
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ran Africa, Asia ranks second highest in the number
of people living with HIV (estimated at 4.8 million"),
and the HIV epidemic in the region has largely been
concentrated in key populations at higher risk of HIV
exposure, including commercial sex workers (CSW),
people who inject drugs (referred to as injection drug
users, IDU), and men who have sex with men (MSM).
Of the estimated 370,000 new cases of HIV in the re-
gion in the past year, the majority of infections were
among these key populations’. A number of countries
have adopted strategies to reduce the spread of HIV,
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including implementation of nationwide surveillance
systems, establishment of effective prevention strate-
gies among key populations, increasing access to HIV
testing and linkage to comprehensive services, and
providing care and treatment for people living with HIV.
The importance of targeted prevention strategies is
exemplified by Thailand’s implementation of a national
campaign promoting 100% condom use in all com-
mercial sex establishments, which has contributed to
the decreased rate of transmission of HIV and other
sexually transmitted infections (STI) among commercial
sex workers?,

Although there are ample data on HIV prevalence
in Asia, the rates of new HIV infections are poorly
characterized in the region. Prospective cohort stud-
ies, where HIV-uninfected individuals are followed
over a period of time until they seroconvert, is the
gold standard measure of HIV disease incidence and
provides reliable estimates of HIV incidence rates. Ad-
ditional methods for estimating HIV incidence that
are often applied in resource-limited settings in-
clude the use of prevalence trends among specific
groups as a proxy for incidence trends in the general
population®4, mathematical modeling using HIV sur-
veillance data and assumptions around mortality®,
and laboratory detection of biomarkers of recent HIV
infection in cross-sectional studies. Antibody-based
laboratory assays, such as the less sensitive enzyme
immunoassay (LS-EIA) and the BED-Capture En-
zyme Immunoassay (BED-CEIA), have been used to
estimate HIV incidence based on immunologic bio-
markers of recent infection®®. However, the accuracy
of these incidence assays has been questioned in the
literature as assay-derived incidence rates may over-
estimate actual incidence rates due to misclassification
of some long-term infections as recent infections®1°,
Recent development of laboratory assays with rela-
tively low misclassification rates and ability to estimate
incidence among HIV-positive persons on antiretroviral
therapy may increase their application in HIV incidence
estimation.

Given the length of time between infection with HIV
and the onset of symptoms, many HIV cases are not
diagnosed until late in the course of the disease, making
the detection of recent HIV infections in resource-
constrained settings a challenge''. Accurate incidence
estimates in Asia are essential for monitoring the HIV/
AIDS epidemic, identifying high-risk populations, inform-
ing HIV prevention efforts, evaluating HIV prevention
programs, and guiding strategic planning for program
managers'?.

HIV incidence rates in Asia: key
populations at higher risk of exposure

A systematic review of studies on HIV incidence in
Asia focused on 13 countries: Bangladesh, Cambodia,
China, India, Indonesia, Laos, Malaysia, Myanmar,
Philippines, Singapore, Taiwan, Thailand and Vietnam
(Fig. 1) over the past 30 years was performed (Fig. 2;
see Supplementary data). Seventy publications and 41
conference abstracts on HIV incidence were retained,
with most of the available data coming from Thailand
(53 studies)06%-118.121122 ' Ching (26 studies)?'*6 and India
(17 studies)*#3 (Fig. 3). No data were available for Ban-
gladesh, Laos, Malaysia, Myanmar, and Singapore. The
111 included studies provided 338 unique HIV incidence
estimates over the past 30 years. Of these, 138 (41%)
estimates were obtained from prospective cohort studies,
106 (31%) from LS-EIA or BED-CEIA, 41 (12%) from
cross-sectional studies not otherwise specified, 31 (9%)
from retrospective cohort studies, and the rest from other
estimation methods including mathematical modeling.

The number of studies on HIV incidence has increased
over the past 30 years (Fig. 4), and prospective cohort
studies are still the predominant method of determining
HIV incidence. In the past decade, however, the use
of antibody-based laboratory assays, LS-EIA and
BED-CEIA, for detecting recent HIV infection saw a
two-fold increase from eight to 16 studies.

Figure 5 displays HIV incidence among different groups.
Among CSW, the highest HIV incidence rate was 27.8 per
100 person-years, based on a prospective cohort study
from 1993-1995 in Pune, India®. The lowest incidence
rate was 0.4 per 100 person-years in the Yunnan province
of China in 2006 using BED-CEIA?3. The most recent
incidence rate available was 0.67 per 100 person-years
in Vietnam in 2011, based on a cross-sectional study'?*,
Of note, CSW refers to female sex workers except in a
few studies that included data on male sex workers’® %,
both male and female sex workers®, and one study
that did not specify the gender of the sex workers®.

Among IDU, the highest reported HIV incidence rate
was from a prospective cohort study in Northern Thailand
from 2000-2003, with a rate of 43.6 per 100 person-years®.
The lowest incidence rate was 0.0 per 100 person-years
in Ning Ming province, China in 2008* and Ha Giang,
Vietnam in 201140, both using BED-CEIA. The most
recent incidence rate was 0.0 per 100 person-years in
Ha Giang, Vietnam in 2011 using BED-CEIA%,

For MSM, HIV incidence ranged from 0.7 per 100 per-
son-years in Thailand in 2005 based on modeling® to
15.0 per 100 person-years in Taiwan in 2007 using
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Figure 1. Map of Asia showing HIV prevalence in focus countries (UNAIDS, 2011).

BED-CEIA®”. The most recent incidence rate available
was 5.9 per 100 person-years from a prospective cohort
study in Bangkok, Thailand in 201221,

Among STI clinic attendees, HIV incidence ranged
from 0.2 per 100 person-years from a prospective
cohort study in Thailand in 1999-2001% to 19.9 per
100 person-years in Pune, India in 1993-1994 using
HIV-1 RNA testing of pooled sera®. The most recent
incidence rate was 0.84 per 100 person-years in
Guangxi Province, China in 2009 using BED-CEIA%.

HIV incidence among bridge populations was low-
est among clients of CSW in Thailand in 2005 at 0.05
per 100 person-years based on modeled estimates®®
and highest among fishermen in Cambodia in 2000 at
4.35 per 100 person-years using BED-CEIA™. The
most recent incidence rates available were from Thai-
land in 2005: 0.7 per 100 person-years among partners
of IDU®, 0.4 per 100 person-years among female part-
ners of MSM®8, and 0.05 per 100 person-years among
clients of CSW®, all based on modeling.

In the general population, the lowest incidence rate
reported was 0.0 per 100 person-years from a pro-
spective cohort study among adults aged 20-35 years
in Northern Thailand from 1998-1999°" and a cohort of
women followed prospectively in Vietnam in 200923,
The highest incidence rate reported was 7.2 per
100 person-years among HIV-serodiscordant couples in
Dehong Prefecture, China in 2007 based on BED-CEIA?',
and the most recent incidence rate available was 0.009
per 100 person-years from a prospective follow-up of
repeat blood donors in China in 2010%,

Risk factors for incident HIV infection
in Asia

Few studies reported risk factors for incident HIV
infection. The CSW who engage in brothel-based sex
work, female sex workers who have ever had cervicitis,
and those with a history of injection drug use had a
higher risk of incident HIV infection. Among IDU, factors
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Figure 2. Flowchart of studies included in review of HIV incidence in Asia.

associated with an increased risk for new HIV infections
were young age (< 25 years), frequent injection use,
and sharing of needles or syringes. Factors associated
with incident HIV infection among MSM include having
multiple male sexual partners, engaging in receptive
anal sexual intercourse, and a history of current or prior
syphilis infection. The STl clinic attendees with a current
or previous genital ulceration, a history of cervicitis or
urethritis, or a CSW partner were at increased risk for
HIV infection. In the general population, the most common
risk factors for incident HIV infection include engaging
in sex with a CSW, having multiple sexual partners, not
using condoms consistently during sex, and having a
recent genital ulceration.

HIV epidemic in Asia: future perspectives

Data on HIV incidence are necessary to fully char-
acterize the HIV epidemic, identify hidden or masked
epidemics, inform prevention efforts, guide funding
allocation for programs, and evaluate HIV prevention
interventions. The available data provide useful esti-

mates of HIV incidence in key populations; however,
this review indicates that studies on HIV incidence are
not routinely conducted or published across many
countries in Asia. Most of the available incidence esti-
mates were concentrated in specific locations, resulting
in an inability to estimate HIV incidence for many geo-
graphic areas or for specific populations. AlImost 50%
of the studies reviewed were from Thailand, 23% of the
studies were from China, and India accounted for 15%
of the studies in this review.

There was variability in the rates of HIV incidence
among different populations, even within the same
geographic location. However, there were insufficient
incidence data available to estimate recent trends in
specific populations, a critical data gap to monitor the
HIV epidemic and strategically plan targeted interven-
tions. Overall, high rates of incident HIV infections were
observed among known at-risk populations including
CSW, IDU, and MSM, although surveillance among
these often hidden populations can be difficult. The STI
clinic attendees also had higher estimates in com-
parison to the general population. There were limited
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Figure 3. Studies on HIV incidence in focus countries by incidence estimation method.

data among bridge populations, a potential source of
HIV transmission between high-risk groups and the gen-
eral population. This indicates the need for established
systems to monitor trends in this group, who have the
potential to shift an epidemic from concentrated to
generalized'®. Routine data on the rates of new HIV
infection among high-risk groups and the general
population are needed, particularly data that are derived
from direct measures of incidence.

Based on qualitative observations of HIV incidence es-
timates in Asia, patterns of declining HIV incidence
were observed in all groups except among MSM, and
also among the general population, particularly in China.
However, a firm conclusion about these trends cannot
be made without appropriate statistical analysis. These
findings are consistent with recent reports of increas-
ing HIV incidence among MSM in Asia'?% and a
molecular epidemiology study showing a rise in HIV
infections among general populations in China'?. Ad-
ditional incidence data are needed to clarify overall
trends and characterize the current epidemic.

A few studies reported on risk factors for incident HIV
infection, including the presence of a cervical infection
among CSW, being of a young age (< 25 years), en-
gaging in frequent injection use and sharing of needles
or syringes among IDU, and having multiple male

sexual partners, engaging in receptive anal sexual
intercourse and having a history of current or prior
syphilis infection among MSM. Most of these findings
are consistent with known risk factors for HIV acquisition.

Other
Cross-sectional
LS-EIA/BED-CEIA
80+ M Retrospective cohort
704 M Prospective cohort

60 -

501
40
301
20
10+

Number of studies on HIV incidence
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Figure 4. Studies on HIV incidence in Asia by incidence estimation
method. *Includes studies that overlap multiple time periods.
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Figure 5. HIV incidence rates in Asia by groups of risk and general population. STI: sexually transmitted infection.

These identified risk factors for incident infections can
be targeted by program managers, which should lead
to more effective use of limited resources in preventing
new HIV infections. Brothel-based sex work was re-
ported to increase the risk of new HIV infections among
CSW in Thailand™; however, the Thai government’s

implementation of the “100% condom program”, which
enforces mandatory condom use in commercial sex
establishments, has been credited with contributing to
the decline in HIV prevalence in the country?.

There are a number of potential limitations in this
review. The studies included in our review were restricted



to conference abstracts and English-language peer-
reviewed publications, resulting in exclusion of valuable
unpublished data from government and partner reports
as well as non-English language publications. Another
key limitation is the interpretation of data on HIV inci-
dence by population over time. Given that each data
point may not represent the same population over time
but likely varies by factors that may impact incidence
(e.g. age, gender, geographic location), we cannot
make any conclusions on statistical trends, but are
limited to qualitative assessments on the general ten-
dency of the estimates. In addition, because incidence
is a relatively rare event, incidence surveys require
relatively large sample sizes for reliable estimates of
incidence, which can be difficult to obtain in the
resource-limited settings of many countries included in
this review. Thus, while not specifically examined, it is
likely that some of these studies were underpowered,
limiting the utility of the incidence estimates that were
generated. It is also important to note the limitations for
estimating incidence by the various methodologies
employed. In cohort studies, incidence estimates are
subject to biases regarding selection of participants,
individuals that continue follow-up, and the effect of
interventions that may be carried out in the cohort.
Mathematical models of incidence rely on assumptions
about mortality and uptake of antiretroviral therapy,
and also require quality data on HIV prevalence and
population size estimates, which may not be consis-
tently available or reliable. Consequently, minor variations
inputted into the models can result in large variations in
the incidence estimates.

There has been a rise in the use of enzyme immu-
noassays to detect recent HIV infection and estimate
HIV incidence. For the LS-EIA and BED-CEIA, the pro-
portion of known long-term HIV infections in a popula-
tion that incorrectly classify as recent infections on the
laboratory assay, the assay false-recent rate, is a crit-
ical parameter required to estimate HIV incidence™’.
Because the assay false-recent rate may vary by pop-
ulation, it is recommended that a false-recent rate mea-
sured with adequate precision be determined for each
setting in which the assay is applied in order to gener-
ate unbiased estimates of HIV incidence'?”. Another
critical parameter required to estimate incidence is
the duration of recency (i.e. the mean time it takes for
a specimen from an HIV-infected person to produce a
non-recent test on the assay), which may also vary by
population'® and could result in an overestimate of true
HIV incidence if the duration of recency applied was
too low and an underestimate if the value was too high.

E. Kainne Dokubo, et al.: HIV Incidence in Asia

While the validity of incidence estimates derived from
incidence assays has been questioned'®*'3  the anti-
body-based laboratory assays are less expensive and
are appealing because they can provide quick, up-to-
date information on where and among whom the infec-
tion is spreading, and have the potential to increase
incidence testing with their widespread application'®,

In spite of the limitations of this review, the collation
of data shows the pattern of new HIV infections in Asia
over time, highlights the high incidence among key
populations, and suggests that MSM continue to expe-
rience increasing rates of new HIV infections. This re-
view of HIV incidence in Asia indicates that routine HIV
incidence testing should be focused on key popula-
tions at higher risk of HIV exposure in order to provide
a sensitive measure of the trends in new HIV infections,
population risk behaviors and the impact of HIV pre-
vention programs.

Conclusion

Asia accounts for the largest population of people
living with HIV outside of sub-Saharan Africa, and the
epidemic in the region continues to be concentrated
in high-risk groups, as reflected in the high rates of HIV
incidence among key populations, including CSW,
IDU, and MSM. In the past 30 years, HIV incidence
estimation in Asia has occurred in specific geographic
areas in a few countries, without a clear strategy or
routinely collected estimates.

The limited data available carries implications for HIV
prevention on the continent and could potentially hin-
der an effective response to the epidemic globally.
Monitoring recent HIV infections is critical for under-
standing the epidemic trajectory in the region and pri-
oritizing resources in each country. Established surveil-
lance systems that routinely monitor new infections
using validated methods to estimate incidence are
urgently needed, and these systems ideally should
also have the ability to collect data on risk factors for
recent infection. Identifying where and among whom
new infections are occurring, as well as how these
factors change over time, can help guide our response
to the HIV epidemic in Asia and maximize the use of
increasingly scarce resources.
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