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Of 682  antiretroviral-naive  patients  initiating
antiretroviral therapy in a prospective, multicenter human
immunodeficiency virus type 1 (HIV-1) drug resistance
monitoring study involving 8 sites in Hong Kong, Malaysia,
and Thailand, the prevalence of patients with =1 drug re-
sistance mutation was 13.8%. Primary HIV drug resistance is
emerging after rapid scaling-up of antiretroviral therapy use
in Asia.

Human immunodeficiency virus type 1 (HIV-1) infection in
Asia accounts for a substantial proportion of the global HIV-1
epidemic. Currently, an estimated 4.7 million HIV-1-infected

Received 30 September 2010; accepted 22 December 2010.

Presented in part: The abstract of this study was presented in the 12th European AIDS
Conference, Cologne, Germany, 11-14 November 2009 (abstract PE3.1/3).

Correspondence: Somnuek Sungkanuparph, MD, Division of Infectious Diseases, De-
partment of Medicine, Ramathibodi Hospital, 270 Rama 6 Road, Bangkok, 10400, Thailand
(rasuy@mahidol.ac.th).

Clinical Infectious Diseases 2011;52(8):1053-1057

© The Author 2011. Published by Oxford University Press on behalf of the Infectious Diseases
Society of America. All rights reserved. For Permissions, please e-mail: journals.permissions@
oup.com.

1058-4838/2011/528-0001$37.00

DOI: 10.1093/cid/cir107

BRIEF REPORT BEARNENNA

persons are living in Asia [1]. Combination antiretroviral ther-
apy (ART) has significantly reduced mortality and morbidity in
the region [2-6]. ART use has been scaling up in Asia for 2-9
years, depending on the country and setting [1, 7]. HIV-1 drug
resistance (HIVDR) is a major reason for treatment failure, and
primary HIVDR threatens the effectiveness of ART among HIV-
l—infected patients who are initiating ART [8-10]. Primary
HIVDR is defined as an increase in resistance of HIV-1 to an-
tiretroviral drugs that is seen in individuals who have never
received ART and presumably have been infected with drug-
resistant virus [11, 12]. The prevalence of primary HIVDR varies
from 6.2% to 21% in the United States and Europe, which
suggests an increasing trend across the region [8-10]. However,
the data on primary HIVDR in Asia is markedly limited. Two
small studies in Thailand have reported the prevalence of pri-
mary HIVDR as being <<5% [13, 14]. There are few widely
available antiretroviral regimens in Asia, especially in countries
with limited resources, and hence the detection of baseline
HIVDR is of great importance.

Therapeutics, Research, Education and AIDS Training in Asia
(TREAT Asia) is a network of clinics, hospitals, and research
institutions working to ensure the safe and effective delivery of
treatments of HIV infection and AIDS in Asia. To assess the
extent of HIVDR in Asia, the TREAT Asia Studies to Evaluate
Resistance-Monitoring Study (TASER-M) was initiated [15].
The objectives of TASER-M are to assess the prevalence and
incidence of emerging HIVDR and to produce evidence to in-
form future treatment guidelines. This analysis aims to de-
termine the prevalence and risk factors of HIVDR among
antiretroviral-naive HIV-1-infected patients recruited to the
TASER-M cohort.

Methods

Patients eligible for TASER-M are those initiating first-line ART
or switching to second-line ART [15]. Antiretroviral-naive pa-
tients who initiated ART at participating sites from April 2007
through March 2009 were included in this analysis. Patients with
a history of monotherapy or dual therapy or exposure to anti-
retroviral drugs for prevention of mother-to-child transmission
were excluded. Ethics approvals were obtained from local in-
stitutional review boards. Informed consent was obtained prior
to genotypic resistance testing.

Genotype tests were performed locally with externally quality-
controlled in-house and commercial assays on samples collec-
ted within 6 months prior to initiating ART. HIV-1
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drug-resistance—associated mutations (RAMs) were assessed
using International AIDS Society—USA 2009 criteria [16]. Sub-
type was determined on the basis of genotypes of reverse tran-
scriptase and protease genes. Laboratories providing genotyping
results for the TASER-M study were required to participate in
the TREAT Asia Quality Assurance Scheme, which is an as-
sessment program to build genotyping laboratory capacity [17].

Data were collected on age, sex, ethnicity, HIV-1 exposure
category, Centers for Disease Control and Prevention (CDC)
disease stage classification, hepatitis B virus (HBV) or hepatitis
C virus (HCV) co-infection status, CD4" cell count, HIV-1
RNA level, and HIV-1 subtype. The prevalence of primary
HIVDR was determined. Predictors of HIVDR were assessed
using logistic regression models. A P value of <.05 was con-
sidered to be statistically significant.

Results

A total of 682 patients from 8 sites including Hong Kong (2
sites), Malaysia (2 sites), and Thailand (4 sites) were included
in this analysis. The mean age was 38.2 years (SD, 10.1 years);
65.5% of the patients were male. The ethnicities of patients
included Thai (500, 73.3%), Chinese (134, 19.6%), Malay (26,
3.8%), Indian (7, 1.0%), Indonesian (3, .4%), Filipino (1,
.1%), and others (11, 1.8%). The majority (74.9%) of patients
reported heterosexual contact as their primary risk exposure
for HIV-1; other risk categories included homosexual contact
(18.2%), intravenous drug use (2.3%), receipt of blood
products (.3%), and mixed exposure (3.2%). More than one-
third of patients were in CDC disease stage C. The median
CD4" cell count was 100 cells/pL (interquartile range, 34-201
cells/pL), and the median HIV-1 RNA level was 100,000 cop-
ies/mL (interquartile range, 43,581-6,040,000 copies/mL).
Overall, 77.7% of patients were infected with HIV-1 subtype
CRF01_AE; other subtypes included B (16.3%), C (.7%), A
(.1%), other Circulating Recombinant Forms (CRFs) (2.4%),
or were missing (2.9%). Co-infection with HBV was seen in
5.1% of patients, and that with HCV was seen in 7.9% of
patients.

The prevalence of patients with =1 RAM to any drug class
was 13.8%, including RAMs to nucleoside reverse transcriptase
inhibitors (NRTIs; prevalence, 8.4%), nonnucleoside reverse
transcriptase inhibitors (NNRTTs; prevalence, 6.5%), and pro-
tease inhibitors (PIs; prevalence, .4%). Figure 1 shows the dis-
tribution and frequency of each RAM that was detected. K70R
was the most common RAM to NRTIs (52 patients [7.6%]);
M41L, D67N, T69S, M184V, 1L.210W, T215Y, and K219Q were
observed in <1% of patients. RAMs to etravirine were detected
in 44 patients (6.5%) and those to efavirenz or nevirapine in 4
patients (.6%). The most common RAMs to etravirine were
V179D (22 patients [3.2%]) and V106l (13 patients [1.9%]);

other RAMs were found in <1% of patients. The RAMs ob-
served to efavirenz or nevirapine were Y181C (3 patients [.4%]),
V108I (1 patient [.1%]), and GI90A (1 patient [.1%]). RAMs
D30N, M46I, and I54M to PIs were each observed in .1% of
patients (1 patient each).

The median CD4" cell count was significantly lower among
patients with RAMs when compared with those without RAMs
(66 vs 108 cells/pL, respectively; P = .009). There were no dif-
ferences between patients with RAMs and those without RAMs
in age, sex, site location, ethnicity, risk exposure, HIV-1 subtype,
HBYV co-infection, HCV co-infection, or HIV-1 RNA level.

Discussion

The emergence of primary HIVDR in antiretroviral-naive pa-
tients has been associated with increased mortality, morbidity,
and medical expenditures [8-10, 18, 19]. The longer history of
ART availability in the participating sites in the region coupled
with early suboptimal treatment regimens [20, 21] may be
leading to the higher levels of circulating HIVDR mutations in
the community. Because of the limited options available for
second- or third-line ART, monitoring of HIVDR is a key to
preparing for optimal treatment management in the future. The
prevalence of primary HIVDR in the present study was higher
than that found in previous surveys of transmitted HIVDR in
this region [14, 22]. However, these 2 previous studies were
conducted among newly infected patients, whereas the present
study was performed among patients with chronic infection

prior to ART initiation. The reported prevalence of
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Figure 1. Distribution of resistance-associated mutations among 682

antiretroviral-naive human immunodeficiency virus type 1 (HIV-1)}-
infected patients.
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antiretroviral resistance among ART-naive HIV-infected per-
sons in Sub-Saharan Africa, where there are also resource-lim-
ited settings, ranged from 7.8% to 9.8% [23, 24].

Resistance mutations to NRTIs and NNRTIs were more
commonly observed compared with those to PIs. The most
common forms of primary or transmitted HIVDR that are
detected globally are resistance mutations to NRTIs [18, 25—
29]. In this study, the most common RAM was K70R, a thy-
midine analogue mutation, which is also consistent with the
widespread use of zidovudine and stavudine [30, 31]. The use
of zidovudine and stavudine in dual-therapy regimens also has
contributed to the increased prevalence of this mutation [14,
32]. Previous studies have demonstrated that K70R was one of
the most common RAMs observed among antiretroviral-naive
patients particularly in areas with early scaling-up of ART
[33-37].

The low rate of M 184V in the present study may be explained
by the fact that the present study was conducted among patients
with chronic infection prior to ART initiation. It is possible that
our patients may have acquired drug-resistant HIV in the earlier
period because dual therapy (ie, stavudine or zidovudine plus
didanosine) was used in this region.

Interestingly, the prevalence of RAMs to etravirine was higher
than that of RAMs to efavirenz or nevirapine. This might be
explained by the fact that the most common HIV-1 subtype in
the present study was HIV-1 subtype CRF01_AE. A recent study
has reported that non-B HIV-1 subtypes have natural poly-
morphisms that are described as RAMs to etravirine [38]. Fur-
ther study to evaluate the potential of these polymorphisms to
affect etravirine susceptibility is needed.

The pre-ART CD4™ cell counts of patients in this study were
much lower than local treatment thresholds, with half of the
patients having CD4 ™ cell counts of <100 cells/uL. In addition,
the median CD4" cell count was significantly lower among
patients with RAMs compared with that among patients without
RAMs. This finding supports the idea that patients with ad-
vanced HIV-1 disease might be at greater risk of having acquired
drug-resistant HIV-1 infection earlier in the regional HIV epi-
demic, when regimens were not as potent.

In Asia, the new local guidelines and World Health Organi-
zation (WHO) guidelines recommend the use of nevirapine or
efavirenz with lamivudine and zidovudine or tenofovir for first-
line ART [39, 40]. According to our findings of a high preva-
lence of primary HIVDR, particularly RAMs to NRTIs, there is
a risk of early treatment failure with the first-line ART in this
region. Currently, guidelines in North America and Europe
recommend resistance testing prior to initiation of ART [41, 42].
However, treatment guidelines for developing countries in Asia
(eg, WHO and Thai guidelines) do not recommend this test in
antiretroviral-naive patients [41, 42], mainly because of the
limited data on primary HIVDR in this region and the relatively

high cost of the test. This raises concerns regarding the risk of
treatment failure among patients with primary HIVDR. Further
study to define a cost-effective strategy for detection of primary
HIVDR in Asia is needed.

There are some limitations to the present study. First, the
patients in the present study were tested for HIV-1 genotypes at
pretreatment rather than at the time of diagnosis. Some re-
sistance mutations may have reverted to the wild type. Thus, the
prevalence of primary HIVDR could be underestimated. Sec-
ond, the present study was conducted in a limited region of Asia,
including 8 sites in only 3 countries, because of the limited
availability of genotype tests in Asia.

In summary, primary HIVDR is emerging in Asia after rapid
scale-up of ART use. Patients with a lower pre-ART CD4™ cell
count were at higher risk for having primary HIVDR.
Although HIV genotype testing prior to ART initiation is not
routinely recommended in resource-limited settings, our
results raise concerns about the risk of early treatment failure
in our cohort if genotype testing is not conducted prior to
initiation of ART.
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