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EXECUTIVE SUMMARY

With the current global scale-up of  antiretroviral therapy, continued vigilance is needed 

against the development of  HIV drug resistance. Drug-resistant HIV may limit the 

effectiveness of  the public health approach to antiretroviral treatment and increase 

costs to countries, as first-line therapy will fail to be effective for many people who 

will need more costly second- and third-line antiretrovirals. Public health surveillance 

and monitoring of  HIV drug resistance provides data on changing drug resistance 

prevalence and the quality of  prevention and antiretroviral treatment interventions at 

the population level.

There is inadequate information on HIV drug resistance and thus a need to strengthen 

surveillance and monitoring for drug resistance in the Western Pacific Region. The 

development of  the Road Map for Surveillance and Monitoring of HIV Drug Resistance in 
the	Western	Pacific	Region	 (2014–2018) was led by governments in collaboration with 

technical agencies and development partners, based on the updated 2012 WHO 

Global Strategy for the Surveillance and Monitoring of  HIV Drug Resistance. A country-

owned process resulted in national plans that were developed based on gap analyses, 

feasibility and costs of  implementation. This included prioritization of  surveys 

focusing on sustainability and integration with existing population-based national 

surveys. Seven countries comprising 91% of  the total treatment burden in the Western 

Pacific Region are included: Cambodia, China, the Lao People’s Democratic Republic, 

Malaysia, Papua New Guinea, the Philippines and Viet Nam. 

Although there is some level of  implementation in the Region, countries are at different 

stages and have varying capacities for public health surveillance and monitoring of  

HIV drug resistance. Most have substantial technical, financial and human resources 

challenges. Despite these challenges, all have articulated their commitment to continue 

and sustain the effort on surveillance and monitoring of  HIV drug resistance. 

Priority activities have been identified and planned for each country, with corresponding 

expected outcomes at the end of  2018. Six strategic approaches have been formulated 

to establish, strengthen and sustain regional and national capacities in HIV drug 

resistance surveillance and monitoring in the Region. The six strategic approaches call 

for actions to:  

1. facilitate integration of  HIV drug resistance surveillance and monitoring with 

national strategic plans for HIV, and within the broader framework for public health 

surveillance in countries;

2. harmonize implementation of  quality-assured HIV drug resistance surveillance 

and monitoring surveys; 
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3. strengthen partnerships and regional networking to support HIV drug resistance 

surveillance;

4. accelerate support to build regional and national capacities, knowledge 

dissemination and use of  data for public health actions;

5. promote investment and strengthening of  regional and national laboratory 

capacities; and

6. facilitate research and innovations.

The Road Map 2014–2018 provides a plan for specific and coordinated action to 

address the potential threat of  HIV drug resistance emergence in countries in the 

Region. In total, approximately US$ 5.69 million is required to implement the strategic 

approaches of  the Road Map. While some priority actions are already under way, close 

collaboration among governments, national stakeholders, international partners and 

donors is required for successful implementation. 
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GLOSSARY AND TERMINOLOGY

Acquired drug resistance (ADR) is HIV drug resistance that occurs when resistance 

mutations emerge due to drug-selective pressure in individuals receiving antiretroviral 

therapy. This is also sometimes known as secondary drug resistance. In this document, 

the term “acquired drug resistance” is used throughout.

Early warning indicators (EWI) are indicators to be assessed for factors at 

individual clinics that are associated with the development of  HIV drug resistance. 

These five indicators include: on-time pill pick-up; retention in care after 12 months 

of  antiretroviral therapy; pharmacy stock-outs within a 12-month period; dispensing 

practices of  mono- or dual-therapy; and viral load suppression at 12 months. 

Individual approach to antiretroviral therapy is characterized by availability of  a 

full range of  available classes of  antiretroviral drugs, frequent monitoring of  CD4 and 

viral load, and the use of  resistance genotyping to individually tailored combination 

antiretroviral drug regimens. This approach is mostly used in high-income countries. 

Pretreatment drug resistance (PDR) is the presence of  HIV drug resistance in 

people initiating antiretroviral therapy. Baseline drug resistance is sometimes used 

interchangeably with pretreatment drug resistance. The latter term is used throughout 

this document. 

Public health approach to antiretroviral therapy is characterized by the 

standardization of  first- and second-line regimens, simplified clinical decision-making, 

and standardized clinical and laboratory monitoring. The choice of  antiretroviral drug 

regimens is limited, and individual drug resistance testing is generally not available. 

The public health approach aims to have the widest possible access to high-quality 

services at the population level and to strike the balance between implementing the 

best proven standard of  care and what is feasible on a large scale in resource-limited 

settings. 

Transmitted drug resistance (TDR) is HIV drug resistance that occurs when previously 

uninfected individuals are infected with a drug-resistant virus. The term “transmitted 

HIV drug resistance” is appropriately applied only to HIV drug resistance detected in 

recently infected individuals because, over time and at variable rates, mutations may 

revert to the wild type, become archived in viral DNA or fall below the sensitivity level 

of  standard genotyping assays to detect them. However, most published studies also 

include individuals who may have been infected for a considerably longer time and are 

considered to be “chronically infected”. Primary drug resistance is sometimes used 

to describe this, however, the term “transmitted drug resistance” is used throughout 

this document.  
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1 .1 Overview of the HIV Epidemic and Treatment   
 Progress

Of  the 35.3 million people living with HIV globally at the end of  2012, almost 1.4 

million people live in the Western Pacific Region, which has an overall prevalence of  

0.1% among adults aged 15 to 49 years.(1) In the last decade, the HIV epidemic in 

the Region has stabilized, except for the  Philippines.(2) Overall regional incidence has 

declined from 150 000 new HIV infections per year at the beginning of  the decade to 

about 110 000 in 2012.(3) 

Within the Western Pacific Region, access to treatment has improved, with 308 000 

people receiving antiretroviral therapy (ART) at the end of  2012.(4) This rapid scale-up 

was largely due to increases in China, Cambodia, Papua New Guinea and Viet Nam. 

Cambodia is the only country that has achieved universal access to treatment in 2011 

(based on the 2010 World Health Organization [WHO] eligibility criteria) and Viet Nam 

is on track to achieve universal access if  the current pace of  scale-up continues. In 

children, increases in the number receiving ART were noted even with the relatively 

small number estimated to be in need of  ART (about 23 000 children, with a range of  

20 000 to 27 000 in 2011). Men outnumber women in receiving ART in the Region, 

with 61% treatment coverage compared to 39% in 2011.(4) Regional antiretroviral 

coverage in pregnant women living with HIV in the Region has improved to 39% in 2011 

although there are wide variations across countries. Retention in care in the Region’s 

five priority countries (Cambodia, China, Malaysia, Papua New Guinea and Viet Nam) is 

comparable to the average global retention rate at 12 months of  86% across low- and 

middle-income countries in 2012.(1) However, average retention rates are expected to 

decrease over time, following global experience, to 82% at 24 months and 72% at 60 

months.(4)  

At present, national guidelines in most countries in the Region call for initiation of  

antiretroviral treatment for adults and adolescents based on the 2010 World Health 

Organization (WHO) recommendations to start ART when CD4 counts are 350 cells/

cubic millimeters (mm3) or below, however, this is expected to change soon.(5) New 

evidence show that early ART reduces the HIV viral load that decreases the risk of  

HIV transmission, in addition to significantly lowering the risk of  tuberculosis (TB) 

and other complications of  HIV and AIDS.(6) WHO recommends more strategic use 

INTRODUCTION1
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of  antiretrovirals based on Treatment as Prevention (TasP)i which includes approaches 

such as immediate ART enrolment of  people living with HIV in serodiscordant 

relationships regardless of  CD4 count, in all TB-HIV coinfected patients, for prevention 

of  mother-to-child transmission and earlier ART in children.(7) In 2013, WHO updated 

its antiretroviral treatment guidelines, which recommend an earlier start of  ART at 

a CD4 cell count ≤ 500 cells/mm3 for adults and adolescents with priority given to 

individuals with CD4 count ≤ 350 cells/mm3.(8) An estimated 25.9 million people 

globally will be eligible for treatment under the 2013 updated guidance, a threefold 

increase from the 9.2 million people eligible under the WHO 2010 guidelines. The 

numbers of  people receiving treatment in the Region are expected to grow as countries 

begin to adopt these recommendations.

1.2 WHO Global HIV Drug Resistance Strategy

In 2004, WHO created HIVResNet in view of  the potential threat of  HIV drug resistance 

(HIVDR). The WHO Global Strategy for the Surveillance and Monitoring of  HIV Drug 

Resistance  was developed. Components of  the strategy included: (i) formation of  

national HIVDR working groups in countries scaling-up ART; (ii) monitoring the quality of  

care in ART programmes using early warning indicators (EWI) for HIVDR; (iii) surveillance 

of  acquired HIVDR (ADR) at sentinel ART clinics; (iv) surveillance of  transmitted drug 

resistant (TDR) in recently infected populations; (v) designation by national HIVDR 

working groups of  one or more HIVDR testing (genotyping) laboratories for HIVDR 

surveillance; and (vi) the formation and maintenance of  a national HIVDR database. 

Additionally, the WHO strategy included the development of  a global network of  HIVDR 

genotyping laboratories that support public health surveillance.(9) Implementation of  

the strategy has produced valuable information and helped countries in monitoring and 

preventing HIVDR. This strategy was mainly developed to assess HIVDR in countries 

with a high burden of  HIV, particularly those with generalized epidemic. There were 

multiple challenges and lessons learnt in implementing these components, especially 

in low- and concentrated-epidemic settings. In this context, WHO, in collaboration with 

HIVResNet, initiated the update of  its guidance in 2012.(10) (Fig. 1) 

i TasP includes providing ART to people living with HIV irrespective of CD4 cell count for the prevention of HIV and TB, 
provision of ART to all people living with HIV who are severely immuno-compromised with AIDS and/or have a CD4 count 
350 cells/mm3, and those with higher CD4 cell counts >350 cells/mm3.
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The revision of  the HIVDR strategy includes updates of  the EWIs guidance (11), the 

revision of  the acquired and transmitted HIV drug resistance protocols, and the 

development of  two new protocols: (i) the protocol to assess initial resistance in ART-

naive infant less than 18 months and  (ii) the protocol to assess pre-treatment resistance 

(PDR) among people initiating ART. The revised protocols for different components of  

HIVDR surveillance aim to provide countries with simplified and standard protocols for 

adaptation. 

The new revisions include: 

• Strengthening guidance to countries with a focus on informing national ART policies 

and public health action (Table 1).

• Changes in sampling methods in order to obtain:

 – nationally representative HIVDR prevalence estimates

Figure 1: WHO Global Strategy for the Surveillance and Monitoring of  HIV Drug

  Resistance

Source: Adapted from the WHO Global Strategy for the Surveillance and Monitoring of HIV Drug Resistance 2012. 

Surveillance
of HIVDR

in Children
<18 months

of Age

Surveillance
of Pretreatment

HIVDR in
Populations

Initiating
ART

Surveillance
of Transmitted

HIVDR in
Recently
Infected

Populations

Surveillance
of Acquired

HIVDR in
Populations
Receiving

ART

Monitoring of HIVDR
Early Warning

Indicators

Includes:
- Formation of national HIVDR working groups
- Designation of one or more HIVDR genotyping laboratory for surveillance
- Formation and maintenance of national HIVDR database
- Development of networks of HIVDR genotyping laboratories supporting public health surveillance
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 – Comparability of  resistance prevalence estimates over time within the   

 country and across countries.

• Evolution from prospective cohort method to cross-sectional designs to improve 

feasibility to implement surveys.

• Guidance to integrate HIVDR surveillance into existing national surveys e.g. 

integration of  transmitted drug-resistance surveillance into the national HIV 

prevalence surveys, demographic and household surveys (DHS), routine HIV 

sentinel surveillance (HSS) and integrated bio-behavioural surveillance (IBBS). 

• Collecting information on the early warning indicators for HIV drug resistance 

prevention as part of  the routine monitoring and evaluation system for ART 

programmes.

Moreover, WHO develops and publishes a series of  guidance documents for laboratory 

quality assurance, including the Laboratory Standard Operating Procedures for Post-Testing 

Quality Assurance of  HIV Drug Resistance Genotyping, the standard operating procedures 

for genotyping from dried blood spot (DBS), the standard criteria for HIVDR laboratory 

assessment and accreditation, and HIVDR genotyping laboratory training package.(12) 
(13) WHO is working to establish a global HIVDR database, with regional and country 

portals to facilitate data sharing and dissemination.

WHO reiterates the need to include HIV drug resistance and monitoring as part of  

national strategic plans for HIV and in routine monitoring and evaluation of  country 

programmes. Drug-resistant HIV may limit the effectiveness of  the public health 

approach to ART. Other costs including that for antiretroviral drugs will increase when 

more people need second- and third-line ART regimens.
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Sources:
1 Extracted from the WHO presentations on HIVDR at the meeting on implementation and sustainability of HIV drug 
resistance surveillance in Africa, Cape Town, South Africa, 8–10 July 2013.
2 WHO Global Strategy for the Surveillance and Monitoring of HIV Drug Resistance 2012.

HIV Drug
Resistance
Survey

Programmatic Implications1 Public Health Actions2

Transmitted drug
resistance (TDR)

Pretreatment
drug
resistance (PDR)

Acquired drug
resistance (ADR)

Selection of  pre-exposure 
prophylaxis (PrEP) and 
post-exposure prophylaxis (PEP) 
regimens. Furthermore, the results 
are proxy measurements for 
programme performance in 
minimizing HIV transmission and 
HIVDR emergence.   

Selection of  PrEP and PEP regimens  
depends on levels of  TDR and other 
factors such as national plans and 
guidelines on PrEP and PEP; and

Levels of  TDR are indicative of  
programme performance in 
minimizing HIV transmission and 
HIVDR emergence. 

Selection of  first-line ART regimen 
for people starting treatment. Changing first-line regimens from 

non-nucleoside reverse transcriptase 
(NNRTI)-based to protease 
inhibitor-based regimens at the 
population level; and

Introducing individual pretreatment 
genotyping to guide therapy (where 
feasible); or
 
Intensifying viral load monitoring 
(e.g. during first 6–12 months 
following ART initiation) to detect 
early failures associated with 
pre-ART HIVDR.

Consider changing national algorithms 
for the detection and management of  
suspected treatment failure, including 
targeted use of  viral loads and 
intensification of  adherence support. 
Pooling data on HIV drug resistance 
between countries using the same first 
line regimens provides support for the 
optimal selection of  adult second and 
third- line regimens.

As the main outcome of  this survey 
is viral suppression, it provides a 
strong indication of  programme 
effectiveness. In addition, it also 
informs selection of  second-and 
third-line ART regimens for people 
failing first-line treatment. 

Selection of  first-line paediatric 
ART regimens especially for 
children < 3 years old.

Support optimal selection of  children’s 
first-line ART and assesses the 
feasibility of  novel treatment strategies 
for HIV-infected children, i.e. starting 
lopinavir/ritonavir (LPV/r) based 
regimens and substituting LPV/r with 
nevirapine (NVP) once virological 
suppression is achieved.

HIV drug 
resistance 
surveillance in 
infants less 
than 18 months

Monitor and take action to improve 
specific programme and clinic issues.

Quality of  care indicators that 
assess factors associated with 
virological failure and emergence 
of  HIVDR. 

Early Warning
Indicators (EWI)

Consider:
1. 

2. 
 

3. 

1.

2.

Table 1: Implications and public health action of  WHO Global Strategy for the   
   Surveillance and Monitoring of HIV Drug Resistance
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2.1 Global Overview

In 2012, WHO released its first comprehensive global report on HIVDR, which assesses 

the levels of  drug resistance in selected geographical areas within low- and middle-

income countries, based on surveys using the standardized WHO survey methods and 

systematic reviews of  published literature on transmitted and acquired drug resistance.

(14) Since 2004, successive surveys on early warning indicators at 2017 ART clinics in 

50 countries assessing 131 686 people show gaps in service delivery and programme 

issues such as in procurement and supply systems, adherence, and clinic retention.

In individuals initiating ART, surveys showed increased resistance prevalence from 4.8% 

to 6.8% between 2007 and 2010. Prior exposure to antiretrovirals confers increased 

risk of  HIV drug resistance at the time of  initiating treatment. 

In acquired drug resistance, approximately 5.1% of  those initiating ART developed 

drug resistance – and consequently, first-line treatment failure – at 12 months. There 

were, however, wide variations seen, ranging from 0.6% in one site in South Africa 

(2007) to 9.7% in a clinic in India (2008). The majority of  people who failed first-

line ART had resistance to non-nucleoside reverse transcriptase inhibitor (NNRTI) 

and nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs). Most (76.1%) 

people initiating treatment did have “drug-resistance prevention”, defined as achieving 

viral load suppression < 1000 copies/ml on a standard first-line regimen. However, 

18.8% had “possible” drug resistanceii probably due to treatment interruption or poor 

adherence.  This suggests that the actual prevalence of  acquired drug resistance may 

be higher; perhaps up to one fourth of  those who start ART, which will have major 

implications in projecting second-line ART needs and costs.

Transmitted drug resistance is a concern especially with the global scale-up of  ART 

access. Experience from high-income countries where antiretroviral drugs have been 

widely available since the 1990s showed that between 10% and 17% of  ARV-naïve 

individuals have drug resistance to at least one antiretroviral drug, mostly to NNRTIs 

and NRTIs. In low- and middle-income countries, WHO surveys in 30 countries suggest 

that greater coverage of  ART is associated with a higher prevalence of  transmitted 

drug resistance, particularly to NNRTI. In the African Region, the prevalence of  NNRTI 

ii Possible drug resistance: Patients, who were lost to follow-up with unknown outcome, stopped treatment or had a viral load 
above 1000 copies/ml and no observed drug resistance.
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resistance increased from 1% in 2003 to 6.4% in 2010. Systematic reviews report 

higher average levels of  HIV drug resistance in recent surveys, reaching an estimated 

high of  6.6%, mainly of  resistance to NNRTI.(15) In Sub-Saharan Africa, studies in six 

African countries estimate that transmitted drug resistance increases at 38% a year 

after roll-out of  ART.(16) On the other hand, temporal analysis in South Africa noted 

no evidence of  increasing transmitted drug resistance between 2000 and 2010.(17) In 

summary, although worrying, the prediction of  high transmitted HIV drug resistance 

has not occurred despite rapid scale-up of  ART. Nonetheless, vigilance is required 

against the development of  drug resistance and integration of  population-based 

assessments into national HIV programmes.

2.2 Regional Overview

In a systematic review of  studies conducted in low- and middle-income countries in the 

Western Pacific Region, findings showed that there were variable rates of  pretreatment 

and acquired HIV drug resistance (ADR) in populations receiving ART.(18) Transmitted 

HIV drug resistance (TDR) appears to be low (<5%) in the Region, indicating that 

the first- and second-line antiretroviral regimens are likely effective. However, there 

was lack of  standardization of  methods and inclusion and exclusion criteria, as well 

as substantial heterogeneity in risk factors and geographical regions. Moreover, the 

majority of  studies were conducted in China with a relative dearth of  information from 

other countries.(18) In high-income settings such as Taiwan (China) and in Hong Kong 

(China), transmitted HIV drug resistance rates have stabilized or are decreasing over 

time.(19) This was different in Japan, where transmitted resistance prevalence in newly 

diagnosed patients had increased from 5.9% to 11.9% between 2003 and 2010.(20)  

The TREAT Asia/AmfAR study evaluating transmitted and acquired HIVDR (TASER) 

contributes additional data and uses protocols with a modified WHO methodology.(21)
iii In ART-naïve patients from eight sites in Hong Kong (China), Malaysia and Thailand, 

13.8% had more than one resistance-associated mutation, mostly to NRTIs and 

NNRTIs. Protease inhibitor resistance was minimal (0.4%).(22) In a study of  recent 

and chronically infected patients, those with recent HIV-1 infection had a higher 

prevalence of  pretreatment drug resistance compared to individuals with chronic 

infection (6.1% versus 4.0%), and had a higher frequency of  resistance to protease 

inhibitors.  Individuals who reported non-heterosexual contact as a risk factor were 

more likely to have drug resistance.(23)

2.3 Current Implementation in the Region 

In the last five years, WHO has supported the implementation of  HIV drug resistance 

survey in four countries (Cambodia, China, Papua New Guinea and Viet Nam), capacity-

iii TASER clinical sites are located in Hong Kong China (China), Indonesia (Jakarta, Bali), Malaysia (Kuala Lumpur, Kota Bharu), 
the Philippines (Manila) and Thailand (Bangkok, Chiang Mai).
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Table 2: Summary of  HIV drug resistance surveys conducted in low- and middle-

   income countries, 2005–2013

Countries
Transmitted
Drug Resistance
(TDR)

Early Warning
Indicators

Cambodia 2006 and 2008
(Phnom Penh)

2010 (Phnom Penh and
Kandal province)

Acquired
Drug Resistance
(ADR)*

China Multiple surveys
conducted between 2007
and 2012 in 12 regions

2006–2007 in
three sites, 2008–2008
in three sites, 2010–
2012 in 10 sites

Papua New
Guinea

One survey ongoing 
(Mount Hagen)

ADR cohort survey
completed
(Port Moresby)

Viet Nam 2006 (Hanoi)
2006/2007/2011
(Ho Chi Minh City)
2011 (Hai Phong)

2009 (Two sites in
Ho Chi Minh City,
Hai Phong and
Hai Duong)

Five rounds completed 
(2008–2012). Piloted in 16 
adult and 10 paediatric 
ART clinics in 2008, 
expanded to 46 adult and 
30 clinics in 2012, out of  
61 treatment sites

Piloted in six sites in 2008, 
expanded to 44 sites in 
2011–2012. From 2012, 
conducted at all ART 
clinics (~ 3200 sites) using 
the national web-based 
patient monitoring system.

Piloted in 2009 in two 
sites (Port Moresby and 
Mount Hagen)

Five rounds completed 
(2007/2008–2012). 
Piloted in 17 adult and 4 
paediatric sites in 
2007/2008, expanded to 
77 adult and six paediatric 
ART sites in 2012, out of  a 
total of  ~ 300 treatment 
sites.

building and strengthening the regional network (Table 2). Specific activities included 

training on protocol development, genotyping and the interpretation of  sequences, as 

well as strengthening of  laboratory capacity and quality management systems towards 

international standards; and designation of  WHO regional or national laboratories for 

HIV drug resistance genotyping. WHO has facilitated the adaptation of  country-specific 

survey protocols and genotyping of  samples from several countries in Asia at regional 

reference laboratories in Australia and China. In HIV drug resistance prevention, WHO 

has facilitated implementation of  EWIs in several countries. Technical assistance 

* Acquired drug resistance surveys using the WHO prospective cohort method, normally takes a minimum of 12–24 months  
  to complete.



Road Map for Surveillance and Monitoring of HIV Drug Resistance in the Western Pacific Region

10

Figure 2:  WHO-designated national and regional HIV drug resistance   

  laboratories in the Western Pacific Region, 2013

Disclaimer: The boundaries and names shown and the designations used on this map do not imply the expression of an opinion 
whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or areas or 
its authorities, or concerning the delimitation of its frontiers or boundaries. "

for interpretation of  surveillance results and use of  EWI data to inform treatment 

programmes was provided.

Four laboratories in China (Shanghai, Shenyang) and Viet Nam (Hanoi, Ho Chi Minh 

City)  have been designated by WHO as national laboratories for HIVDR testing for 

public health surveillance (Table 3). In addition, three regional reference laboratories 

have been designated by WHO in Australia (Melbourne, Sydney) and China (Beijing) to 

provide support to countries and the Region. (Fig. 2)
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Table 3: Laboratory capacities for HIV drug resistance testing and the status of  WHO  

   designation in low- and middle- income countries, 2013

Countries
National Laboratory Capacities in
HIV Drug Resistance (HIVDR) Testing

WHO Destination
(National and/or
Regional)

Cambodia Not WHO-designated

China DRVI is the designated WHO
regional HIVDR laboratory.

Lao People’s
Democratic
Republic

Not WHO-designated

NCHADS lab is developing expertise in HIVDR 
testing with the support of  partners such as the 
Pasteur Institute (Phnom Penh) and NCAIDS, 
China.

DRVI, NCAIDS, Beijing; MCD, Shanghai; and KLIA, 
Shenyang, are WHO-designated national HIVDR 
labs. 

Merieux Lab (CICML) in Vientiane is the national 
laboratory with HIVDR testing capacity. CICML is 
linked to the ANRS network of  labs including 
Pasteur Institute in Viet Nam, for HIVDR 
technology transfer and support.

Malaysia None are WHO-designated

Papua
New Guinea

Not WHO-designated

Both are WHO-designated
national laboratories

The IMR National Reference Laboratory is 
developing expertise, and the UM Laboratory has 
expertise. Both are linked to the TREAT Asia 
network. 

CPHL is collecting samples only and is linked to 
the WHO regional laboratory at the Burnet 
Institute (Australia). 

Philippines SACCL and NIH have some expertise in processing 
HIVDR samples, which are sent to Macrogen Inc. 
(Seoul, Republic of  Korea) and to the Hawaii 
Center for AIDS for sequencing, respectively. RITM 
has established expertise in HIVDR genotyping. 
RITM is linked to the TREAT Asia network, and 
SACCL is linked to the Hawaii Center for AIDS.

Not WHO-designated

Viet Nam NIHE and Pasteur Institute have established 
capacities in HIVDR genotyping. NIHE is linked to 
TREAT Asia; Pasteur Institute is linked to the 
ANRS network for quality assurance.

ANRS: Agence Nationale de Recherches sur le Sida et les Hépatites Virales, France
CICML: Centre d’Infectiologie Christophe Mérieux, Vientiane, Lao People’s Democratic Republic
CPHL: Central Public Health Laboratory, Port Moresby, Papua New Guinea 
DRVI: Division of Research on Virology and Immunology (DRVI), NCAIDS, Chinese Center for Disease Control and Prevention, 
Beijing, China
HIVCAM: the quality monitoring electronic database similar to HIVQUAL, Lao People’s Democratic Republic 
IMR: Institute of Medical Research, Kuala Lumpur, Malaysia  
KLIA: Key Laboratory of Immunology of AIDS, Ministry of Health, Shenyang, China 
MCD: Shanghai Municipal Center for Disease Control and Prevention, Shanghai, China
NCAIDS: National Center for AIDS/STD Control and Prevention, China 
NCHADS: National Center for HIV/AIDS, Dermatology and STD, Cambodia 
NIH: National Institute of Health, University of the Philippines, Manila, Philippines 
NIHE: National Institute of Health and Epidemiology, Hanoi, Viet Nam 
RITM: Research Institute for Tropical Medicine, Manila, Philippines 
SACCL: STD/AIDS Cooperative Central Laboratory (National Reference Laboratory), Manila, Philippines 
UM: University of Malaya laboratory, Kuala Lumpur, Malaysia 
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While some progress has been made, there is inadequate information on HIV drug 

resistance in the Western Pacific Region. During the meeting of  the national HIV 

programme managers in Kunming, China (25–28 February 2013), countries requested 

WHO support in implementing HIV drug resistance surveillance and monitoring.(24) 
Countries included in the Road Map for Surveillance and Monitoring of HIV Drug Resistance 
in the Western Pacific Region (2014–2018) have significant HIV burdens and together 

those countries–Cambodia, China, Lao People’s Democratic Republic, Malaysia, Papua 

New Guinea, Philippines and Viet Nam–comprise more than 90% of  the regional 

antiretroviral treatment burden. Annex A provides a snapshot of  selected economic, 

development and HIV epidemic indices. 

3.1 Purpose 

The objectives of  the Road Map for Surveillance and Monitoring of HIV Drug Resistance in the 
Western Pacific Region (2014–2018) are to:

1. support development of  five-year action plans for countries with a significant HIV 

burden in implementing HIV drug resistance surveillance and monitoring activities;

2. support implementation of  surveys based on new WHO protocols and strengthen 

capacities and the use of  results in informing public health actions at the country 

and regional levels;

3. support resource mobilization for implementation of  country action plans; and

4. contribute to global knowledge on HIV drug resistance, specifically in low- and 

concentrated-HIV epidemic settings in the Western Pacific Region.

3.2 Overarching Principles 

1. Country owned and led: As experiences vary, country action plans are developed 

based on gap analyses, feasibility and costs in the context of  HIV epidemiology, 

expansion of  antiretroviral treatment programmes and health system capacities. 

This includes prioritization of  surveys within overall public health surveillance in 

HIV and the promotion of  use of  data for action.

2. Focus on sustainability and maximizing integration: Countries are encouraged 

to develop and include HIVDR surveillance and monitoring as part of  the national 

HIV strategic plan. In prevention of  HIV drug resistance, early warning indicators 

DEVELOPMENT OF
REGIONAL AND
COUNTRY ACTION PLANS
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(EWIs) should be integrated into routine patient monitoring and evaluation 

systems. Transmitted drug resistance (TDR) surveillance is only relevant for 

countries planning for pre-exposure prophylaxis (PrEP) or to inform selection of  

post-exposure prophylaxis (PEP) or where high level estimates of  PDR are obtained 

from surveys. TDR surveys should be integrated into existing population-based 

national representative surveys such as demographic and household surveys 

(DHS), integrated biological and behavioural surveillance (IBBS) or HIV sentinel 

surveillance (HSS). Pretreatment and acquired HIVDR surveys should be prioritized 

and could be implemented at the same clinical sites where possible. Lastly, HIV 

drug resistance should be integrated in the country’s national strategic plan on 

HIV/AIDS and the national plan on antimicrobial resistance where appropriate.

3. Fostering partnership and collaboration: Countries should engage a broad 

range of  stakeholders in the implementation of  HIV drug resistance surveillance 

and monitoring activities. These include clinicians, public health experts, health 

planners, national and regional networks of  laboratories, nongovernmental and 

community-based organizations and WHO.  Financial support from bilateral and 

multilateral organizations including the Global Fund to Fight AIDS, TB and Malaria 

(Global Fund); the President’s Emergency Plan for AIDS Relief  (PEPFAR); and the 

Asian Development Bank (ADB) should be proactively sought. Funding for HIVDR 

should be specifically included in Global Fund applications.  

3.3 Methods 

The country development process included a gap analysis and planning process based 

on desk reviews, country visits and teleconferences with major stakeholders. During 

country missions and teleconferences, extensive discussions were held with ministries 

of  health, developmental partners, US CDC, nongovernmental organizations, public 

health and surveillance experts, and clinicians and laboratory experts, including 

budget and planning units. Country briefings entailed discussions on the updated 

2012 WHO Global Strategy for the Surveillance and Monitoring of HIV Drug Resistance; updated 

WHO survey protocols on pretreatment, acquired and transmitted HIV drug resistance 

and surveillance in infants less than 18 months; and country-specific assessments of  

feasibility, prioritization of  surveys and development of  national plans with activities, 

tentative budgets and timelines.
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4.1 Major Findings

Major achievements, lessons learnt and challenges, which are summarized below, were 

identified during the planning process in countries. Detailed country-specific situation 

analyses are included in Annex B.

1. Countries have recognized the importance of HIVDR surveillance and 

monitoring, but most have yet to include HIVDR surveillance in national 

strategic plans for HIV.

 HIV drug resistance surveillance and monitoring has been recognized as a 

fundamental component in national HIV programmes. Simplification and stronger 

guidance with the updated global surveillance protocols would help improve 

operational feasibility, integration and sustainability. However, HIV drug resistance 

activities in most countries were not part of  the current national strategic plan and 

specific national HIVDR implementation plans were generally unavailable. Countries 

are encouraged to develop and include HIVDR surveillance and monitoring as part 

of  the national HIV strategic plan.

2. Domestic investment in HIVDR surveillance and monitoring need to increase 

as several countries rely heavily on external funding. 

 In China, HIV drug resistance has been included as part of  public health surveillance, 

and is being funded through country budgets. Current HIVDR surveillance and 

monitoring activities are being financed through Global Fund grants with smaller 

contributions from US CDC; WHO; and other partners in Cambodia, the Lao 

People’s Democratic Republic, Papua New Guinea and Viet Nam. 

 In countries that have continued external donor support for their national HIV 

programmes, funding for HIVDR surveillance is usually not earmarked, and is an 

under-resourced area. Governments and partners should work to increase financial 

resources, in particular, domestic investment.

3. Early warning indicator monitoring is established in some countries and is 

gradually being integrated into the routine electronic monitoring systems.

 Cambodia, China and Viet Nam have established systematic annual monitoring 

of  EWIs in their treatment programmes, and results are being used to inform 

programmatic action. China has implemented EWI monitoring at all treatment 

COUNTRY GAP ANALYSIS 
AND PLANNING
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sites, while Cambodia and Viet Nam are in process of  expanding capacity (Table 2). 

In other countries, implementation and integration of  EWIs need to be developed 

and scaled up, concurrent with strengthening of  the patient monitoring system.

4. National laboratory capacities for HIV drug resistance testing is a bottleneck.

 National laboratory capacities for public health HIVDR surveillance need to be 

strengthened or developed in most countries. Currently, only China and Viet Nam 

have WHO-designated national HIV drug resistance laboratories for genotyping 

plasma samples. In-country laboratory capacity with WHO designation for HIVDR 

surveillance including the use of  dried blood spots (DBS), should be established. 

5. Dissemination and use of HIVDR survey results for public health actions are 

limited.

 Dissemination and use of  results from HIVDR surveys are limited in most countries 

for varied reasons. In China, although there have been multiple large surveys and 

smaller research studies, the varied sampling methods and geographical sites 

meant that interpretation and use of  results to inform the national programme was 

challenging. Similarly, in Malaysia and the Philippines, research studies conducted 

using various methods in single centres with small sample sizes have little value in 

drawing general conclusions for national programmes and do not allow comparison 

across countries. 

In summary, while there is implementation of  HIV drug resistance surveillance and 

monitoring in many countries, most still have significant technical, resource and 

funding constraints. Despite these challenges, all countries have articulated their 

commitment to continue and sustain attention in the monitoring and surveillance of  

HIV drug resistance.

4.2 Overview of Country Plans

Based on the gap analysis in consultation with national programmes and other 

stakeholders, country plans were developed. (Table 4) 

1. Strong government leadership and coordination is central to the 

implementation of HIVDR surveillance. 

 Surveillance and monitoring of  HIV drug resistance is essential as countries 

continue to scale-up their ART programmes through public health approaches. 

Strong government leadership and coordination is required to steer efforts 

in planning resources for the implementation of  HIVDR surveillance. Ideally, 

national budgets should be used to finance HIVDR surveillance, as part of  the 

overall broader investment in national treatment programmes and monitoring 

and evaluation. Other resources that could be mobilized include funding from the 

Global Fund grants and support from other bilateral and multilateral partners for 

survey implementation, technical assistance, capacity-building and technology 

transfer to laboratories.
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2. Early Warning Indicator monitoring is essential and could be integrated into 

national patient monitoring systems as appropriate.

 Patient monitoring is evolving from use of  paper-based records to electronic 

patient information systems in most countries. While gradual expansion of  

electronic monitoring systems occurs, countries will continue to perform the EWI 

exercise through both record extractions at the site level and from the national 

database. The quality of  data collection and management, including validation 

and verification, need strengthening. Additional issues are the limited coverage 

of  routine virological monitoring for patients receiving ART. In most countries, 

antiretroviral drug stocks are managed and reported in different systems (such as 

the pharmacy or procurement; supplies management systems) that are not linked 

to HIV programme monitoring. In countries where the US CDC provides intensified 

support for assessment and monitoring of  quality of  care through the HIVQUAL 

programme, HIVCAM in the Lao People’s Democratic Republic and HIVQUAL in 

Papua New Guinea – there are plans to integrate EWI within the software.

3. Pretreatment and acquired drug resistance surveillance are priorities.

 Most countries have prioritized pretreatment and acquired drug resistance (ADR) 

surveillance, as these surveys will provide data to inform public health decision-

making on selection of  the first- and second-line ART regimen. Contributing to 

country decisions are the phasing-out of  stavudine (d4T) and introduction of  

tenofovir (TDF) in the first-line regimen. As increasing numbers of  patients 

receiving ART are switched to the TDF-based first-line regimens and new patients 

are initiated with this combination, it was important to understand the proportion 

of  pretreatment drug resistance towards this regimen. 

 Surveillance of  acquired drug resistance in children receiving ART was noted to be 

an issue. Apart from research studies in Cambodia, there are little data in children. 

Most countries expressed the need to conduct surveillance in children.

4. The need for transmitted drug resistance surveillance focuses on informing 

selection of PrEP and PEP regimens.

 Transmitted drug resistance (TDR) surveillance has been regarded as a low priority 

by countries since implementation of  PrEP or PEP is not planned in the Western 

Pacific Region. However, it has been planned by some countries for integration with 

ongoing HIV biological and behavioural surveillance surveys in key populations.

5. HIV drug resistance surveillance in infants less than 18 months is generally 

not feasible.

 Programmes for the prevention of  mother-to-child transmission have scaled up 

rapidly with increasing use of  the triple combination antiretroviral regimen. Most 

countries have already adopted the WHO 2010 guidelines to provide LPV/r-based 

first-line regimen in infants. Except for Papua New Guinea, no other countries have 

planned surveillance in HIV-positive infants less than 18 months.
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6. Investment in national laboratory capacities for public health surveillance 

in HIV drug resistance will support development of expertise in the use of 

genotyping for clinical use.

 National laboratory capacity for HIV drug resistance testing is fundamental to 

public health surveillance. Moreover, these capacities support development of  

clinical expertise in managing patients who fail treatment, including those who 

fail second-line ART. In the future, national reference laboratories that are WHO-

designated for HIVDR genotyping could be used to assess  quality  of  other 

laboratories performing drug-resistance testing in a country.

7. Continued technical assistance and strategies to strengthen regional and 

national capacities are required.

 In order to effectively implement country plans, ongoing supervision and mentoring 

are critical. Countries expressed the need for continued capacity-building for 

development of  protocols, statistical analysis and interpretation of  data to support 

national-level surveillance in HIV drug resistance. Moreover, support to use global 

tools and continued quality assurance of  survey implementation are needed. 

Specific virological expertise to build capacity for laboratory quality management 

systems for HIVDR genotyping (e.g. advising on the types of  proficiency panels, the 

review of  standard operating procedures and backstopping of  laboratories) and to 

support laboratories that reported inconsistent results, is needed. 

 In the spirit of  South–South cooperation, WHO aims to facilitate technology transfer 

from regional laboratories and encourages additional laboratories in Asia to apply 

for WHO designation for HIV drug resistance testing with expertise in genotyping 

of  both types of  samples, dried blood spots and plasma samples. 

 Essential to HIV drug resistance prevention is strengthening programmatic focus 

on routine monitoring and evaluation systems including improvement in quality of  

care. The EWIs will provide information on quality of  service delivery and patient 

monitoring throughout the continuum of  care.
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Table 4: Country plans for HIV drug resistance (HIVDR) surveillance and monitoring  

   surveys, 2014–2018

Countries HIVDR Surveillance Other Needs

Cambodia

Technical Support
Needs

Philippines

TDR: Not planned
PDR: In 2014 and 2017 (the 
second depending on results 
of  the first survey)
ADR: In 2015
Infants: Not planned
EWI: Ongoing, to be integrated 
with national electronic patient 
monitoring systems at all 
sites.

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity, 
including WHO 
designation as a national 
HIVDR laboratory. 

Capacity-building 
on survey design, 
implementation, 
data analysis and 
ongoing technical 
support and 
mentoring. 

China TDR: Continue using the 
threshold method for the 
planned survey in 10 cities 
(eight provinces) in 2013; 
assess integration of  TDR into 
antenatal care and other 
groups  sentinel surveillance 
in 2014.
PDR: Pilot PDR
ADR: Pilot ADR 2015/2016
Infants: Not planned
EWI: Ongoing, integrated with 
national electronic patient 
database at all sites.

Protocol development, 
quality assurance and 
support for assessing the 
routine HIVDR testing 
data for public health 
surveillance. 

DRVI should provide 
regional technical 
support to other 
countries.

Lao People’s
Democratic
Republic

TDR: Not planned
PDR: Pilot study in 2014
ADR: Not planned
Infants: Not planned
EWI: Ongoing, integrated into 
HIVCAM programme.

Review the PDR draft 
protocol, quality 
assurance of  results, and 
possible application for 
WHO designation.

Malaysia TDR: In 2014 to be integrated 
with IBBS for MSM and/or 
PWID
PDR: In 2015
ADR: In 2016
Infants: Not planned
EWI: Consider special study in 
2014 at representative sites as 
the national database is not 
fully operational. 

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping.

Papua
New Guinea

TDR: In 2014 to be integrated 
into the IBBS.
PDR: In 2015
ADR: In 2014
Infants: In 2015
EWI: Plan to be integrated into 
HIVQUAL

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping.

TDR: In 2015 to be integrated 
with IBBS
PDR: In 2016
ADR: In 2014
Infants: Not planned
EWI: Plan for EWI analysis 
once data management for 
national electronic patient 
monitoring system at all 
treatment sites is completed 
in 2014.

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping. 

Viet Nam TDR: In 2016 to be integrated 
with either HSS+ or IBBS
PDR: In 2014 and 2017
ADR: In 2014 and 2017 (at 
the same sites as PDR)
Infants: Not planned
EWI: Ongoing, based on 
paper-based abstraction of  
data. Plans for integration with 
national electronic health 
management information 
systems in progress.

Protocol development 
and quality assurance.

Establish a national 
database repository 
for the collected 
HIV sequences with 
WHO support.
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Countries HIVDR Surveillance Other Needs

Cambodia

Technical Support
Needs

Philippines

TDR: Not planned
PDR: In 2014 and 2017 (the 
second depending on results 
of  the first survey)
ADR: In 2015
Infants: Not planned
EWI: Ongoing, to be integrated 
with national electronic patient 
monitoring systems at all 
sites.

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity, 
including WHO 
designation as a national 
HIVDR laboratory. 

Capacity-building 
on survey design, 
implementation, 
data analysis and 
ongoing technical 
support and 
mentoring. 

China TDR: Continue using the 
threshold method for the 
planned survey in 10 cities 
(eight provinces) in 2013; 
assess integration of  TDR into 
antenatal care and other 
groups  sentinel surveillance 
in 2014.
PDR: Pilot PDR
ADR: Pilot ADR 2015/2016
Infants: Not planned
EWI: Ongoing, integrated with 
national electronic patient 
database at all sites.

Protocol development, 
quality assurance and 
support for assessing the 
routine HIVDR testing 
data for public health 
surveillance. 

DRVI should provide 
regional technical 
support to other 
countries.

Lao People’s
Democratic
Republic

TDR: Not planned
PDR: Pilot study in 2014
ADR: Not planned
Infants: Not planned
EWI: Ongoing, integrated into 
HIVCAM programme.

Review the PDR draft 
protocol, quality 
assurance of  results, and 
possible application for 
WHO designation.

Malaysia TDR: In 2014 to be integrated 
with IBBS for MSM and/or 
PWID
PDR: In 2015
ADR: In 2016
Infants: Not planned
EWI: Consider special study in 
2014 at representative sites as 
the national database is not 
fully operational. 

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping.

Papua
New Guinea

TDR: In 2014 to be integrated 
into the IBBS.
PDR: In 2015
ADR: In 2014
Infants: In 2015
EWI: Plan to be integrated into 
HIVQUAL

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping.

TDR: In 2015 to be integrated 
with IBBS
PDR: In 2016
ADR: In 2014
Infants: Not planned
EWI: Plan for EWI analysis 
once data management for 
national electronic patient 
monitoring system at all 
treatment sites is completed 
in 2014.

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping. 

Viet Nam TDR: In 2016 to be integrated 
with either HSS+ or IBBS
PDR: In 2014 and 2017
ADR: In 2014 and 2017 (at 
the same sites as PDR)
Infants: Not planned
EWI: Ongoing, based on 
paper-based abstraction of  
data. Plans for integration with 
national electronic health 
management information 
systems in progress.

Protocol development 
and quality assurance.

Establish a national 
database repository 
for the collected 
HIV sequences with 
WHO support.

ADR: acquired (HIV) drug resistance
DRVI: Division of Research on Virology and Immunology (DRVI), national center fir AIDS/STD Control and Prevention, Chinese 
Center for Disease Control and Prevention, Beijing, China.
EWI: early warning indicator
HIVCAM: quality monitoring electronic database similar to HIVQUAL, implemented in the Lao People's Democratic Republic. 
HIVDR: HIV drug resistance
HIVQUAL: software program developed to facilitate measurement of quality of HIV care and treatment. At: http://healthqual.
org/hivqual-us
HSS: HIV sentinel surveillance
Infants: HIVDR surveillance in infants < 18 months.
MSM: men who have sex with men
PDR: pretreatment (HIV) drug resistance
PWID: people who inject drugs
TDR: transmitted (HIV) drug resistance

Countries HIVDR Surveillance Other Needs

Cambodia

Technical Support
Needs

Philippines

TDR: Not planned
PDR: In 2014 and 2017 (the 
second depending on results 
of  the first survey)
ADR: In 2015
Infants: Not planned
EWI: Ongoing, to be integrated 
with national electronic patient 
monitoring systems at all 
sites.

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity, 
including WHO 
designation as a national 
HIVDR laboratory. 

Capacity-building 
on survey design, 
implementation, 
data analysis and 
ongoing technical 
support and 
mentoring. 

China TDR: Continue using the 
threshold method for the 
planned survey in 10 cities 
(eight provinces) in 2013; 
assess integration of  TDR into 
antenatal care and other 
groups  sentinel surveillance 
in 2014.
PDR: Pilot PDR
ADR: Pilot ADR 2015/2016
Infants: Not planned
EWI: Ongoing, integrated with 
national electronic patient 
database at all sites.

Protocol development, 
quality assurance and 
support for assessing the 
routine HIVDR testing 
data for public health 
surveillance. 

DRVI should provide 
regional technical 
support to other 
countries.

Lao People’s
Democratic
Republic

TDR: Not planned
PDR: Pilot study in 2014
ADR: Not planned
Infants: Not planned
EWI: Ongoing, integrated into 
HIVCAM programme.

Review the PDR draft 
protocol, quality 
assurance of  results, and 
possible application for 
WHO designation.

Malaysia TDR: In 2014 to be integrated 
with IBBS for MSM and/or 
PWID
PDR: In 2015
ADR: In 2016
Infants: Not planned
EWI: Consider special study in 
2014 at representative sites as 
the national database is not 
fully operational. 

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping.

Papua
New Guinea

TDR: In 2014 to be integrated 
into the IBBS.
PDR: In 2015
ADR: In 2014
Infants: In 2015
EWI: Plan to be integrated into 
HIVQUAL

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping.

TDR: In 2015 to be integrated 
with IBBS
PDR: In 2016
ADR: In 2014
Infants: Not planned
EWI: Plan for EWI analysis 
once data management for 
national electronic patient 
monitoring system at all 
treatment sites is completed 
in 2014.

Protocol development, 
quality assurance and 
support for strengthening 
laboratory capacity for 
HIVDR genotyping. 

Viet Nam TDR: In 2016 to be integrated 
with either HSS+ or IBBS
PDR: In 2014 and 2017
ADR: In 2014 and 2017 (at 
the same sites as PDR)
Infants: Not planned
EWI: Ongoing, based on 
paper-based abstraction of  
data. Plans for integration with 
national electronic health 
management information 
systems in progress.

Protocol development 
and quality assurance.

Establish a national 
database repository 
for the collected 
HIV sequences with 
WHO support.
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5.1 Road Map for the Region

To support implementation of  country plans, a regional Road Map has been developed 

that identifies approaches, priority actions and expected outcomes at the regional level 

to assist countries (Table 5). The Road Map focuses on intensifying capacity-building 

and sustaining HIVDR surveillance and monitoring through increased domestic 

funding and leveraging other resources such as the Global Fund, Bill & Melinda Gates 

Foundation, the Asian Development Bank (ADB) and the President’s Emergency Plan 

for AIDS Relief  (PEPFAR).

5.2 WHO Support

In support of  the Road Map for Surveillance and Monitoring of HIV Drug Resistance in the 
Western Pacific Region (2014–2018) and country implementation, WHO is committed to 

provide assistance that includes: 

• Sustained Advocacy at various levels for integration and sustainability of  HIV 

drug resistance public health surveillance and monitoring;

• Capacity-building and Provision of Technical Assistance for policy development 

and implementation of  country plans, analysis, quality assurance, interpretation 

and dissemination of  results, and the use of  results to guide public health action;

• Coordination and Building Networking and Partnerships across the Region to 

include national, regional and global expertise in an effort to further strengthen 

collaboration among countries and institutions;

• Support Resource Mobilization from national budgets, international partners 

and donors.

IMPLEMENTING THE PLAN5
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Table 5: Road Map for implementation of  country plans

Approach 3: Strengthen partnerships and cooperation to support
HIV drug resistance surveillance 

Approach 1: Facilitate integration of HIV drug resistance surveillance and
monitoring with national strategic plans for HIV, and with the broader framework
of public health surveillance in countries

Approach 2: Harmonize implementation of quality-assured HIV drug resistance
surveillance and monitoring surveys

Priority actions:

1.1
 

1.2

1.3

Expected outcomes:

1.1 

1.2

1.3

Priority actions:

2.1

2.2

2.3

Expected outcomes:

2.1

2.2

2.3

Priority actions:

3.1

3.2

Expected outcomes:

3.1

3.2 

Countries, with the support of  WHO and 
partners  should advocate with health care 
planners and decision-makers on the 
importance of  HIV drug resistance 
(HIVDR) surveillance and monitoring and 
facilitate integration with national 
strategic plans and the overall public 
health surveillance framework.
 
Countries should develop costed 
implementation plans that include 
descriptions of  roles and responsibilities 
of  different stakeholders. A clearly 
articulated five-year country plan helps 
rationalize investment in surveillance and 
supports resource mobilization from 
various partners.

Resources should be mobilized from 
national budgets, international donors, 
including Global Fund grants and PEPFAR 
cooperative agreements.

Surveillance and monitoring of  HIVDR are 
integrated in national HIV strategic plans 
and within the broader framework of  
public health surveillance. 

Costed five –year country implementation 
plans for HIVDR surveillance and 
monitoring are available, updated regularly 
and activities sustained beyond 2018.

Funding for HIVDR surveillance and 
monitoring to sustain activities are 
available from domestic sources and 
included as appropriate within Global Fund 
proposals and grants and PEPFAR country 
offices, where applicable. 

Facilitate technical assistance for HIV drug 
resistance surveillance protocols 
adaptation and development in an effort to 
ensure standardization of  survey methods 
according to WHO guidance. 

Facilitate integration of  early warning 
indicators (EWIs) in electronic patient 
monitoring databases that are validated 
and verified. Validation of  the accuracy of  
reports generated through electronic 
systems is crucial as transition from 
paper-based records occur. Reporting and 
recording systems may need updating 
according to the changing global 
requirements to improve monitoring of  the 
continuum-of-care cascade.

Facilitate quality assurance of  survey 
results using the standardized WHO 
quality assurance tools to validate the 
HIVDR sequences. External quality 
assurance by WHO should be conducted 
as part of  ongoing accreditation, and 
country results included in the WHO global 
database.

Country plans for surveys have been 
implemented according to the updated 
WHO guidance and results have been 
disseminated, used for programmes and 
policies, published in peer-reviewed 
journals and included in the WHO report 
for HIV drug resistance.

EWIs have been integrated into the routine 
monitoring and evaluation systems that are 
updated as appropriate following global 
guidance. Data will be used to support 
programmatic and public health action to 
improve service delivery and contribute to 
formulating operational research 
questions.

Countries will have submitted the 
epidemiological and genotyping data to 
WHO for external quality assurance and 
archiving.

Promote partnerships and strengthen 
national and regional networking to 
promote and sustain HIVDR prevention, 
and leverage resources from other 
partners including technical and funding 
support. 

Constitute a regional expert group 
composed of  global, regional and national 
experts to provide technical advice and 
support for implementation of  the Road 
Map.

Partnerships within countries and regional 
networking are strengthened under country 
leadership.  In the Region, collaborative 
activities have increased among countries 
with reference laboratories, WHO 
collaborating centres and other networks 
such as the ANRS and TREAT Asia 
institutions.

The regional expert group has been 
constituted, with clear terms of  reference 
and meeting as needed. 

Approach 4: Accelerate support to build national capacities, knowledge
dissemination and use of data for public health actions

Priority actions:

4.1 

4.2 

Expected outcomes:

4.1 

4.2 

Intensify capacity-building activities, 
assisted by a regional knowledge hub on 
HIV drug resistance, on epidemiological 
and analytical skills to support protocol 
development, implementation, data 
analysis and interpretation including 
dissemination at national level. 

Contribute data and ensure access to the 
WHO global HIVDR database, which has 
portals for region and country, to 
strengthen availability of  evidence, 
knowledge generation, dissemination and 
decision making.  

National capacities for HIVDR 
epidemiological and statistical analysis, 
including interpretation of  survey results, 
have been strengthened and knowledge 
disseminated. 

HIVDR country data have been included in 
the WHO global database, with functional 
regional and country access. The data have 
supported regional and country offices in 
decision making on treatment policies.

Approach 5: Promote investment and strengthening of regional and national
laboratory capacities  

Priority actions:

5.1

5.2

5.3

Expected outcomes:

5.1

5.2

5.3

Strengthen the laboratory capacity for 
HIVDR testing at country level by technical 
support from regional designated 
laboratories, participating in global and 
regional external quality assurance system 
(EQAS) and other activities. 

Facilitate countries for the establishment 
of  a WHO-designated national laboratory 
for HIVDR surveillance in countries with 
established capacity for HIVDR testing.

Build country capacity for use of  dried 
blood spot and other new technology for 
HIVDR surveillance.  

Laboratory capacity for HIVDR testing at 
country level strengthened and quality 
assured.

WHO designation of  national laboratories 
with established capacity for HIVDR 
testing.

Capacity to perform testing using DBS 
specimens established at one or two 
laboratories that will catalyze use for 
surveillance.

Approach 6: Facilitate research and innovations 

Priority actions:

6.1

6.2

Expected outcomes:

6.1

6.2

Promote operational research using 
routine patient clinical monitoring data 
and HIVDR testing: Country databases 
could be evaluated to ascertain how 
programme data can be used for public 
health surveillance, such as in China and 
Malaysia.

Develop country-specific thresholds to 
assess national cost-effectiveness of  
different policy interventions. Explore use 
of  HIVDR data for modelling strategic 
approaches for ART policies based on 
surveillance results including 
cost-effectiveness studies.

Operational research has been conducted 
in one country to assess the use of  
available routine data for public health 
surveillance.

Priorities for operational research to 
strengthen programme monitoring and 
evaluation and HIV drug resistance 
prevention have been identified, and 
selected studies conducted.
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Approach 3: Strengthen partnerships and cooperation to support
HIV drug resistance surveillance 

Approach 1: Facilitate integration of HIV drug resistance surveillance and
monitoring with national strategic plans for HIV, and with the broader framework
of public health surveillance in countries

Approach 2: Harmonize implementation of quality-assured HIV drug resistance
surveillance and monitoring surveys

Priority actions:

1.1
 

1.2

1.3

Expected outcomes:

1.1 

1.2

1.3

Priority actions:

2.1

2.2

2.3

Expected outcomes:

2.1

2.2

2.3

Priority actions:

3.1

3.2

Expected outcomes:

3.1

3.2 

Countries, with the support of  WHO and 
partners  should advocate with health care 
planners and decision-makers on the 
importance of  HIV drug resistance 
(HIVDR) surveillance and monitoring and 
facilitate integration with national 
strategic plans and the overall public 
health surveillance framework.
 
Countries should develop costed 
implementation plans that include 
descriptions of  roles and responsibilities 
of  different stakeholders. A clearly 
articulated five-year country plan helps 
rationalize investment in surveillance and 
supports resource mobilization from 
various partners.

Resources should be mobilized from 
national budgets, international donors, 
including Global Fund grants and PEPFAR 
cooperative agreements.

Surveillance and monitoring of  HIVDR are 
integrated in national HIV strategic plans 
and within the broader framework of  
public health surveillance. 

Costed five –year country implementation 
plans for HIVDR surveillance and 
monitoring are available, updated regularly 
and activities sustained beyond 2018.

Funding for HIVDR surveillance and 
monitoring to sustain activities are 
available from domestic sources and 
included as appropriate within Global Fund 
proposals and grants and PEPFAR country 
offices, where applicable. 

Facilitate technical assistance for HIV drug 
resistance surveillance protocols 
adaptation and development in an effort to 
ensure standardization of  survey methods 
according to WHO guidance. 

Facilitate integration of  early warning 
indicators (EWIs) in electronic patient 
monitoring databases that are validated 
and verified. Validation of  the accuracy of  
reports generated through electronic 
systems is crucial as transition from 
paper-based records occur. Reporting and 
recording systems may need updating 
according to the changing global 
requirements to improve monitoring of  the 
continuum-of-care cascade.

Facilitate quality assurance of  survey 
results using the standardized WHO 
quality assurance tools to validate the 
HIVDR sequences. External quality 
assurance by WHO should be conducted 
as part of  ongoing accreditation, and 
country results included in the WHO global 
database.

Country plans for surveys have been 
implemented according to the updated 
WHO guidance and results have been 
disseminated, used for programmes and 
policies, published in peer-reviewed 
journals and included in the WHO report 
for HIV drug resistance.

EWIs have been integrated into the routine 
monitoring and evaluation systems that are 
updated as appropriate following global 
guidance. Data will be used to support 
programmatic and public health action to 
improve service delivery and contribute to 
formulating operational research 
questions.

Countries will have submitted the 
epidemiological and genotyping data to 
WHO for external quality assurance and 
archiving.

Promote partnerships and strengthen 
national and regional networking to 
promote and sustain HIVDR prevention, 
and leverage resources from other 
partners including technical and funding 
support. 

Constitute a regional expert group 
composed of  global, regional and national 
experts to provide technical advice and 
support for implementation of  the Road 
Map.

Partnerships within countries and regional 
networking are strengthened under country 
leadership.  In the Region, collaborative 
activities have increased among countries 
with reference laboratories, WHO 
collaborating centres and other networks 
such as the ANRS and TREAT Asia 
institutions.

The regional expert group has been 
constituted, with clear terms of  reference 
and meeting as needed. 

Approach 4: Accelerate support to build national capacities, knowledge
dissemination and use of data for public health actions

Priority actions:

4.1 

4.2 

Expected outcomes:

4.1 

4.2 

Intensify capacity-building activities, 
assisted by a regional knowledge hub on 
HIV drug resistance, on epidemiological 
and analytical skills to support protocol 
development, implementation, data 
analysis and interpretation including 
dissemination at national level. 

Contribute data and ensure access to the 
WHO global HIVDR database, which has 
portals for region and country, to 
strengthen availability of  evidence, 
knowledge generation, dissemination and 
decision making.  

National capacities for HIVDR 
epidemiological and statistical analysis, 
including interpretation of  survey results, 
have been strengthened and knowledge 
disseminated. 

HIVDR country data have been included in 
the WHO global database, with functional 
regional and country access. The data have 
supported regional and country offices in 
decision making on treatment policies.

Approach 5: Promote investment and strengthening of regional and national
laboratory capacities  

Priority actions:

5.1

5.2

5.3

Expected outcomes:

5.1

5.2

5.3

Strengthen the laboratory capacity for 
HIVDR testing at country level by technical 
support from regional designated 
laboratories, participating in global and 
regional external quality assurance system 
(EQAS) and other activities. 

Facilitate countries for the establishment 
of  a WHO-designated national laboratory 
for HIVDR surveillance in countries with 
established capacity for HIVDR testing.

Build country capacity for use of  dried 
blood spot and other new technology for 
HIVDR surveillance.  

Laboratory capacity for HIVDR testing at 
country level strengthened and quality 
assured.

WHO designation of  national laboratories 
with established capacity for HIVDR 
testing.

Capacity to perform testing using DBS 
specimens established at one or two 
laboratories that will catalyze use for 
surveillance.

Approach 6: Facilitate research and innovations 

Priority actions:

6.1

6.2

Expected outcomes:

6.1

6.2

Promote operational research using 
routine patient clinical monitoring data 
and HIVDR testing: Country databases 
could be evaluated to ascertain how 
programme data can be used for public 
health surveillance, such as in China and 
Malaysia.

Develop country-specific thresholds to 
assess national cost-effectiveness of  
different policy interventions. Explore use 
of  HIVDR data for modelling strategic 
approaches for ART policies based on 
surveillance results including 
cost-effectiveness studies.

Operational research has been conducted 
in one country to assess the use of  
available routine data for public health 
surveillance.

Priorities for operational research to 
strengthen programme monitoring and 
evaluation and HIV drug resistance 
prevention have been identified, and 
selected studies conducted.
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5.3 Financing the Plan

Implementing the Road Map for Surveillance and Monitoring of HIV Drug Resistance in the 
Western Pacific Region (2014–2018) in support of  country goals will require financial 

resources to establish, strengthen and sustain capacities in HIV drug resistance 

surveillance and monitoring. Over five years, approximately US$ 5.69 million will be 

required.

Table 6 summarizes the projected budgetary requirements to support implementation 

of  regional and country plans. A detailed cost projection is included in Annex C.

Approach 3: Strengthen partnerships and cooperation to support
HIV drug resistance surveillance 

Approach 1: Facilitate integration of HIV drug resistance surveillance and
monitoring with national strategic plans for HIV, and with the broader framework
of public health surveillance in countries

Approach 2: Harmonize implementation of quality-assured HIV drug resistance
surveillance and monitoring surveys

Priority actions:

1.1
 

1.2

1.3

Expected outcomes:

1.1 

1.2

1.3

Priority actions:

2.1

2.2

2.3

Expected outcomes:

2.1

2.2

2.3

Priority actions:

3.1

3.2

Expected outcomes:

3.1

3.2 

Countries, with the support of  WHO and 
partners  should advocate with health care 
planners and decision-makers on the 
importance of  HIV drug resistance 
(HIVDR) surveillance and monitoring and 
facilitate integration with national 
strategic plans and the overall public 
health surveillance framework.
 
Countries should develop costed 
implementation plans that include 
descriptions of  roles and responsibilities 
of  different stakeholders. A clearly 
articulated five-year country plan helps 
rationalize investment in surveillance and 
supports resource mobilization from 
various partners.

Resources should be mobilized from 
national budgets, international donors, 
including Global Fund grants and PEPFAR 
cooperative agreements.

Surveillance and monitoring of  HIVDR are 
integrated in national HIV strategic plans 
and within the broader framework of  
public health surveillance. 

Costed five –year country implementation 
plans for HIVDR surveillance and 
monitoring are available, updated regularly 
and activities sustained beyond 2018.

Funding for HIVDR surveillance and 
monitoring to sustain activities are 
available from domestic sources and 
included as appropriate within Global Fund 
proposals and grants and PEPFAR country 
offices, where applicable. 

Facilitate technical assistance for HIV drug 
resistance surveillance protocols 
adaptation and development in an effort to 
ensure standardization of  survey methods 
according to WHO guidance. 

Facilitate integration of  early warning 
indicators (EWIs) in electronic patient 
monitoring databases that are validated 
and verified. Validation of  the accuracy of  
reports generated through electronic 
systems is crucial as transition from 
paper-based records occur. Reporting and 
recording systems may need updating 
according to the changing global 
requirements to improve monitoring of  the 
continuum-of-care cascade.

Facilitate quality assurance of  survey 
results using the standardized WHO 
quality assurance tools to validate the 
HIVDR sequences. External quality 
assurance by WHO should be conducted 
as part of  ongoing accreditation, and 
country results included in the WHO global 
database.

Country plans for surveys have been 
implemented according to the updated 
WHO guidance and results have been 
disseminated, used for programmes and 
policies, published in peer-reviewed 
journals and included in the WHO report 
for HIV drug resistance.

EWIs have been integrated into the routine 
monitoring and evaluation systems that are 
updated as appropriate following global 
guidance. Data will be used to support 
programmatic and public health action to 
improve service delivery and contribute to 
formulating operational research 
questions.

Countries will have submitted the 
epidemiological and genotyping data to 
WHO for external quality assurance and 
archiving.

Promote partnerships and strengthen 
national and regional networking to 
promote and sustain HIVDR prevention, 
and leverage resources from other 
partners including technical and funding 
support. 

Constitute a regional expert group 
composed of  global, regional and national 
experts to provide technical advice and 
support for implementation of  the Road 
Map.

Partnerships within countries and regional 
networking are strengthened under country 
leadership.  In the Region, collaborative 
activities have increased among countries 
with reference laboratories, WHO 
collaborating centres and other networks 
such as the ANRS and TREAT Asia 
institutions.

The regional expert group has been 
constituted, with clear terms of  reference 
and meeting as needed. 

Approach 4: Accelerate support to build national capacities, knowledge
dissemination and use of data for public health actions

Priority actions:

4.1 

4.2 

Expected outcomes:

4.1 

4.2 

Intensify capacity-building activities, 
assisted by a regional knowledge hub on 
HIV drug resistance, on epidemiological 
and analytical skills to support protocol 
development, implementation, data 
analysis and interpretation including 
dissemination at national level. 

Contribute data and ensure access to the 
WHO global HIVDR database, which has 
portals for region and country, to 
strengthen availability of  evidence, 
knowledge generation, dissemination and 
decision making.  

National capacities for HIVDR 
epidemiological and statistical analysis, 
including interpretation of  survey results, 
have been strengthened and knowledge 
disseminated. 

HIVDR country data have been included in 
the WHO global database, with functional 
regional and country access. The data have 
supported regional and country offices in 
decision making on treatment policies.

Approach 5: Promote investment and strengthening of regional and national
laboratory capacities  

Priority actions:

5.1

5.2

5.3

Expected outcomes:

5.1

5.2

5.3

Strengthen the laboratory capacity for 
HIVDR testing at country level by technical 
support from regional designated 
laboratories, participating in global and 
regional external quality assurance system 
(EQAS) and other activities. 

Facilitate countries for the establishment 
of  a WHO-designated national laboratory 
for HIVDR surveillance in countries with 
established capacity for HIVDR testing.

Build country capacity for use of  dried 
blood spot and other new technology for 
HIVDR surveillance.  

Laboratory capacity for HIVDR testing at 
country level strengthened and quality 
assured.

WHO designation of  national laboratories 
with established capacity for HIVDR 
testing.

Capacity to perform testing using DBS 
specimens established at one or two 
laboratories that will catalyze use for 
surveillance.

Approach 6: Facilitate research and innovations 

Priority actions:

6.1

6.2

Expected outcomes:

6.1

6.2

Promote operational research using 
routine patient clinical monitoring data 
and HIVDR testing: Country databases 
could be evaluated to ascertain how 
programme data can be used for public 
health surveillance, such as in China and 
Malaysia.

Develop country-specific thresholds to 
assess national cost-effectiveness of  
different policy interventions. Explore use 
of  HIVDR data for modelling strategic 
approaches for ART policies based on 
surveillance results including 
cost-effectiveness studies.

Operational research has been conducted 
in one country to assess the use of  
available routine data for public health 
surveillance.

Priorities for operational research to 
strengthen programme monitoring and 
evaluation and HIV drug resistance 
prevention have been identified, and 
selected studies conducted.
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TOTAL PROJECTED BUDGET NEEDS 5 690 000 

Projected Budgets per Strategic Approach Total (US$)

Cambodia
China
Lao People’s Democratic Republic
Malaysia
Papua New Guinea
Philippines
Viet Nam

480 000
360 000
290 000
570 000
470 000
420 000
690 000

SUBTOTAL FOR COUNTRY SUPPORT 3 280 000

Approach 3: Strengthen partnerships and cooperation   230 000

Approach 4: Accelerate regional and national capacities and use of
     knowledge and data for public health action    

1 140 000

Approach 5: Strengthen and invest in regional and national laboratory
     capacities for HIVDR surveillance  640 000

Approach 6: Facilitate research and innovation 400 000

SUBTOTAL FOR REGIONAL ACTIVITIES 2 410 000

Approaches 1 and 2:  Strengthen integration of  HIV drug resistance (HIVDR) surveillance and  
    harmonize implementation of  quality-assured HIVDR surveillance and   
    monitoring – support for country plans  

Table 6: Summary of  projected budgetary needs for HIVDR surveillance and   

   monitoring, 2014–2018
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ANNEX B:   Detailed Country-Specific Analyses

HIV Epidemic Overview

The HIV epidemic in Cambodia is in decline. In 2012, the HIV prevalence was 

0.76%.(25) Estimates and projection studies show that the HIV prevalence among 

the general population in adults aged 15–49 years will decline from 0.8% in 2010 

to 0.6% in 2015.(26) Modelling studies show low numbers of  new infections, which 

are expected to steadily decline from 1373 people aged more than 15 years in 

2012 to 924 in 2015.(25) (26) Heterosexual contact remains the major route of  

HIV transmission, including sex work and transmission between husband and wife. 

The continued decline in the number of  people living with HIV and new infections 

have been attributed to the rapid expansion of  antiretroviral treatment coverage 

as well as the success of  targeted HIV prevention interventions.(27) Cambodia is 

the only country in the Western Pacific Region that has achieved universal access 

to antiretroviral therapy (defined as coverage of  at least 80 % of  the population in 

need).  

Antiretroviral Therapy (ART) Scale-Up and Retention in Care

The first AIDS case was reported in 1993 with establishment of  treatment services 

in 2001. By the end of  2012, 48 913 (84%) of  the estimated adults and children 

requiring ART (based on CD4 ≤ 350 cells/mm3) were receiving treatment.(25) ART 

services cover 21 out of  24 provinces through 61 clinics providing pre-ART and ART 

care. Long-term retention in the treatment programme is high with 93% and 84% 

of  people initiating ART alive in care at 12 and 48 months, respectively.(28) Other 

local studies indicate similar high survival and retention rates in treatment at two 

and four years. (29) (30) (31) (32) Attrition was significantly higher in patients who 

were not on ART (pre-ART).  Attrition (combined death and loss to follow-up) after 

one year in patients waiting for ART was 48.7% compared to 11.5% at 12 months 

and 14.2% at 24 months in patients receiving treatment.(33) The 2012 national 

guidelines for treatment are in line with the 2010 WHO recommendations to start 

treatment at CD4 ≤ 350 cells/mm3. 

Concurrent expansion of  prevention of  mother-to-child transmission interventions 

has saturated almost all 1061 maternal child health services. In 2012, of

CAMBODIA
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377 340 estimated pregnancies, most (99%) pregnant women attended antenatal 

care (ANC) at least once. Of  these, 89% received HIV testing although only 82% 

received their test results:  1153 (0.3%) were found HIV-infected, 65.1% of  whom 

received antiretrovirals (ARVs) during pregnancy and/or delivery.(34) National 

protocols of  2011 recommend the Option B maternal triple ARV prophylaxis 

following the 2010 WHO guidelines.(35)

HIV Drug Resistance (HIVDR) Surveillance and Monitoring

HIV drug resistance is not articulated within the Cambodia national strategic plans 

for HIV. The funding for HIVDR is included as part of  the Global Fund implementation 

plan budgets for M&E and surveillance. HIV drug resistance prevention and 

surveillance has been implemented since 2008.

Early Warning Indicators (EWIs) Monitoring

There is established experience of  conducting EWI exercises with five rounds 

completed between 2008 and 2012.(36) Current EWI exercises are performed as 

special surveys with central teams extracting and analyzing data from the electronic 

database as well as records (patient and pharmacy). This is used to validate 

data retrieved from the national database. With increasing use of  the electronic 

patient monitoring database, there is potential to improve automation and extract 

information from the routine database. However, the indicator on drug “stock-outs” 

will still have to be extracted manually due to the current health system structure. 

Moreover, a parallel continuous quality improvement (CQI) programme collects and 

analyzes quality-of-clinical-care indicators, including some EWIs, with the objective 

of  strengthening analytical capacity at the site level. 

HIVDR Surveillance

In acquired drug resistance (ADR), Nerrienet et al. noted that 77% of  adults starting 

first-line ART achieved viral suppression at 18 months. Among those with detectable 

virus, 69.5% had drug resistance to ART at the time of  initiation implying previous 

antiretroviral exposure.(37)  Other studies showed low prevalence (<5%) of  acquired 

drug resistance in patients taking first-line ART for more than four years.(32) (38)   
Additional studies confirm that 85.7% patients who fail first-line treatment and 

switch to the national lopinavir/ritonavir-based second-line regimen will have a 

high rate of  viral suppression.(39)  In children, similar successful drug-resistance 

prevention was found in 81% initiating ART.(40) However, children who were not 

predicted to be failing ART based on immunological criteria of  the WHO 2010 

paediatric guidelines are likely to develop high-level drug resistance to subsequent 

therapy options.(41) (42)  Recently, the ADR survey initiated in 2010 was completed 

in two sites (Phnom Penh and Kandal province), and results are pending. 



28

Road Map for Surveillance and Monitoring of HIV Drug Resistance in the Western Pacific Region

The first study assessing transmitted drug resistance (TDR) in Cambodia was 

conducted by Ly et al. in people self-reporting recent infections where 4.9% had 

nucleoside/nucleotide reverse transcriptase inhibitor (NRTI) resistance.(43) A  

transmitted HIV drug resistance survey was implemented in voluntary counselling 

and testing centres in Phnom Penh in 2007.iv  Only 39 of  55 specimens collected 

(71%) were successfully sequenced, falling short of  the minimum size of  47 

samples required for classification of  HIV drug resistance prevalence. A further 

study in ARV-naïve individuals between the age of  18 and 30 years with CD4 counts 

above 350 cells/ml3 showed that the prevalence of  NRTI resistance was 1.49%.(44)

Laboratory Capacities in HIVDR

There is established HIV drug resistance testing expertise available in the Pasteur 

Institute in Phnom Penh, associated with the Agence Nationale de Recherche sur 

le Sida et les Hépatites Virales (ANRS) research network. The Pasteur Institute is 

currently providing capacity- building, quality assurance and technology transfer 

to the national HIV reference laboratory in the National Center for HIV/AIDS, 

Dermatology and STD (NCHADS) through joint research projects and resistance 

sequencing is done at Macrogen Inc., Seoul, Republic of  Korea. However, the 

laboratory has not yet applied for WHO designation. Samples (dried blood spots) 

collected for national HIV drug resistance surveillance are genotyped at the WHO 

regional reference laboratories at the National Center for AIDS/STD Control and 

Prevention (NCAIDS), China, and the Institut de Recherche pour le Développement 

(IRD), Montpellier, France.

Challenges and Issues

There is insufficient human resources, technical capacity and especially laboratory 

expertise in HIVDR testing and interpretation. As the NCHADS laboratory serves 

the HIV testing and patient monitoring of  the national HIV programme, there 

are continued issues with workload and inadequate human resources. There is 

uncertainty over sustainability of  external funding.

Future Plans

Cambodia will continue efforts on prevention and monitoring of  HIV drug resistance.  

Plans are under way to consolidate EWI into the patient monitoring system and 

possibly the continuous quality improvement programme in the future. In 2014, the 

national patient monitoring database will be fully functional in all treatment sites, 

and automation of  analysis could be realized. Investment and support are required 

for human resources, and technical and laboratory capacity for HIVDR surveillance. 

iv HIV drug resistance in Cambodia. Phnom Penh, NCADS, 28 December 2012 (presentation)
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HIV Epidemic Overview 

The HIV epidemic in China is highly diverse with low national prevalence and 

subregional epidemics of  higher prevalence in selected provinces, including 

Guangdong, Guangxi, Guizhou, Sichuan, Xinjiang and Yunnan.(45) People who 

inject drugs (PWID) initially were the main drivers of  the epidemic; however, sexual 

transmission is now the primary route of  transmission, accounting for 76.3% of  

reported cases in 2011. Transmission through male-to-male sex increased from 

2.5% to 13.7% between 2006 and 2011, while new infections through injecting drug 

use have declined since 2005.(45) Former plasma donors and former contaminated 

blood or blood product recipients accounted for an estimated 6.6% of  cases.(46) 
Migrant populations, estimated at 140 million people in 2008, are thought to be 

vulnerable to HIV infection.(47) (48) 

At the end of  2011, there were 780 000 estimated people living with HIV (PLHIV), 

with a national prevalence of  0.058%. Nearly one third (28.6%) of  the estimated 

HIV/AIDS cases were women.(45) The number of  new infections is gradually 

declining from an estimated 50 000 in 2007 to 48 000 in 2011.(46)

ART Scale-Up and Retention in Care

Free antiretroviral treatment has been provided in public health services since 2003 

with rapid scale-up to a total of  3142 treatment sites nationwide. In 2012, over 

180 000 people were receiving ART. National treatment guidelines were revised in 

2011 to initiate treatment following the 2010 WHO guidance, and drug resistance 

testing was recommended for management of  treatment failure.(45) Virological 

monitoring (at least one annual viral test) in patients receiving treatment increased 

from a national median of  60% in 2009 to 83.1% in 2011.(49) Retention in ART 

at 12 months has improved from 82.3% in 2009 to 86% in 2012.(25) In studies 

evaluating national retention in ART care, results show average retention rates of  

90% at 12 months, 84% at 24 months and 76% at five years.(50) (51)  There was 

high virological suppression in most patients receiving first-line ART of  91% at 12 

months to about 72% at seven years.(52) (53)   

Concurrently, coverage of  HIV-positive pregnant women who received ARV drugs 

to reduce mother-to-child transmission improved from 73.8% in 2010 to 74.1% in 

2011, according to national reports.  Among infants born to HIV-positive mothers, 

CHINA
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the HIV prevalence declined from 8.1% in 2009 to 7.4% in 2011, (45) however only 

34% of  infants born to HIV-positive women received a virological test for HIV within 

two months of  birth.(25)

Implementing HIVDR Surveillance and Monitoring

Since 2004, HIV drug resistance surveillance and monitoring has been established 

as part of  the national network for HIV molecular epidemiology surveillance.(54) The 

five-year national HIV drug resistance surveillance framework (2010–2015) includes 

establishment of  the national HIV/AIDS drug- resistance coordination and expert 

group, strengthening laboratory capacities, virological monitoring and quality 

assurance, and implementation plans for drug-resistance surveillance including 

EWI monitoring.  Since 2010, genotyping one-tenth of  patients receiving ART every 

year has been initiated in order to determine first-line treatment failure and switch 

rates to second-line treatment. Attempts to integrate HIV drug resistance public 

health surveillance and individual clinical care are in progress.(54) 

EWI Monitoring

Pilot programmes were initiated at six ART sites in 2008 with gradual expansion to 

44 treatment sites in 2011–2012. From 2012, EWIs have been integrated into the 

national electronic patient monitoring system – National HIV Treatment Databasev – 

which is implemented in all ART clinics. Experience from pilot sites showed issues 

with retention in care and adherence. On-time drug pick-up, an indicator that 

signals potential treatment interruption, was low. Only 40.3% to 58.3% of  patients 

picked up their ART drugs on time during the first 12 months of  treatment. Patients 

missed their appointment for drug pick-up by between two to 19.3 days, with a 

mean of  5.5 days.(55)

HIVDR Surveillance 

Most studies evaluating ADR have been conducted in Henan province, which has 

the largest number of  patients receiving ART. Yu et al. noted high levels of  drug 

resistance over time and poor treatment outcomes in Henan, compared to other 

provinces such as Guangxi and Hubei.(18) In a cohort of  365 patients in Anhui and 

Henan, most (96.7%) of  whom were previous plasma donors, a cumulative 76.4% 

had virological failure after six years of  ART.(56) National cross-sectional surveys 

found 33.8% with treatment failure after a median duration of  17.4 months of  ART, 

and 56.9% had NNRTI and/or NRTI mutations.(57)  In Yunan, Li et al. reported that 

45.1% individuals receiving ART of  at least 12 months had drug resistance, mostly 

to NNRTI and NRTI.(58) National surveys for ADR surveillance were implemented in 

10 regions between 2011 to 2012, and results are pending.

v The National Centre for AIDS/STD Control and Prevention (NCAIDS) of the Chinese Center for Disease Control and 
Prevention (China CDC) maintains two observational databases of individuals in China: (a) national epidemiology database, 
which tracks all HIV positive people; and (b) a national treatment database with standardized case report forms of patients 
receiving ARV treatment. 
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Studies showed that overall TDR prevalence in individuals with recent infection was 

low (< 5%).(18) Other surveys continue to show generally low (<5%) NNRTI and 

NRTI resistance prevalences, except in a survey among men who have sex with 

men (MSM) in Beijing.(59) (60) In chronically infected populations that are ART-

naïve, multiple surveys conducted between 2002 to 2005 confirm the overall low 

prevalence of  baseline drug resistance.(18) (61) However, recent studies suggest 

that HIV drug resistance in ART-naïve populations have increased and that there 

are regional differences. Of  1746 individuals from three provinces, drug-resistance 

prevalence was highest in Henan (12.2%), followed by Yunan (5.6%) and Guangxi 

(3.3%).(62) In two cities in Guangxi, 11.9% and 28.1% of  ART-naïve patients from 

Liuzhou and Nanning respectively, had drug resistance mutations to any class of  

ARV drugs.(63) Studies conducted in other geographical areas in recent cohorts 

of  ART-naïve patients between 2007 to 2010 show low drug resistance prevalence 

(<5%) in Chengdu (64) and Dehong (Yunan).(65)   

As HIV prevalence has been increasing through male-to-male sex, several studies 

were conducted to understand the level of  drug resistance in this key population. 

Although drug-resistance prevalences found were a little less than the 5% (low) 

threshold in several studies, mutations detected conferred resistance to protease-

inhibitors.(66) (67) (68)

Laboratory Capacities in HIVDR

At present, there are 34 laboratories with HIV drug resistance testing capacities 

nationwide. Among these, four are national reference laboratories that also oversee 

the quality assurance systems. Three centres have WHO designation for HIVDR 

genotyping on plasma specimens including: (i) Division of  Research on Virology and 

Immunology, NCAIDS, Chinese Center for Disease Control and Prevention, Beijing; 

(ii) Shanghai Municipal Center for Disease Control and Prevention, Shanghai; and 

(iii) Key Laboratory of  Immunology of  AIDS, China Medical University, Shenyang. The 

NCAIDS laboratory in Beijing also serves as the WHO regional reference laboratory 

for HIV drug resistance testing. None of  the laboratories have been awarded the 

WHO designation to genotype dried blood spots.

Challenges and Issues

Existing surveys and research studies have marked differences in sampling 

methods, geographical limitation, sample size and inclusion and exclusion 

criteria. Considerable resources have been invested in transmitted drug resistance 

surveillance. However, use of  data for public health decision is limited. 
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Future Plans

A transmitted drug resistance survey is planned and funded in 10 cities covering 

eight provinces in 2013, and results are expected in 2014. HIVDR surveillance will 

continue to be important, and the HIVDR framework will be updated in 2015. EWI 

monitoring will continue, and cross-compatibility between the procurement and 

drug stock database is expected to be completed before the end of  2013. 

In addition, routine annual virological monitoring is being scaled up for all patients 

receiving ART. Samples that do not achieve viral suppression are sent for HIV drug-

resistance testing, and results are transmitted back to the clinician for treatment 

optimization. In 2012, 83% of  all patients receiving ART in the 3000 treatment sites 

had at least one viral load test.  The database on clinical and laboratory indicators, 

including mutation sequences, needs assessment if  it will serve as a population 

surveillance tool for HIV drug resistance and specific technical assistance will be 

required.  
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HIV Epidemic Overview

The Lao People’s Democratic Republic is categorized as a low prevalence HIV 

epidemic setting. In 2012, the overall HIV prevalence was 0.28%, with an estimated 

11 502 people living with HIV.(25)  Sexual transmission is the main route of  HIV 

infection with the majority (87%) being heterosexual contact. The HIV burden is 

relatively small and concentrated in sex workers and their clients, men who have 

sex with men and transgender people. However, there is a possibility of  high HIV 

prevalence in people who inject drug in districts bordering Viet Nam and Yunnan 

Province in China.(69) The number of  reported new HIV infections is increasing 

each year and is projected to reach 16 000 in 2030 due to new infections through 

husband-to-wife transmission, men who have sex with men and injecting drug 

use.(70) Its unique location within the Mekong region surrounded by higher HIV 

prevalence regions (Cambodia; Dien Bien, Viet Nam; Thailand; and Yunnan, China) 

conferred vulnerabilities that could accelerate the HIV epidemic, including its 

position on the heroin-trafficking route, rapid social transition, urbanization and 

increased migration.(71) (72) (73)  

ART Scale-Up and Retention in Care

Since the first reported HIV case in 1990, a total of  2375 adults and children were 

receiving ART at the end of  2012, approximately 51% of  the estimated people 

in need of  treatment at seven treatment centres.(25) Retention in treatment 12 

months after initiation of  ART was 87.5%, 85.4% and 86% in 2007, 2009 and 

2012, respectively.(25) (70) The risk of  being lost to follow-up on ART was low and 

overall cumulative mortality risk over time was 6.2%, 7.7% and 9.1% at 4, 9 and 

12 months, respectively.(74) National treatment guidelines have adopted the WHO 

2010 recommendation to provide ART on the basis of  clinical staging and/or CD4 

count less than 350 cells/mm3.(75)   

The overall prevention of  mother-to-child transmission (PMTCT) burden is small, but 

antenatal coverage is low at 71%. On average, 3000 pregnant women annually are 

tested for HIV during pregnancy, labour and delivery. In 2010 and 2011 respectively, 

10 and 15 HIV-positive women were identified and all received ARVs for PMTCT.(70) 
In 2011, the country adopted “Option B”, which provides HIV-infected pregnant 

women with a triple ARV combination regimen for PMTCT.(75) 

LAO PEOPLE’S DEMOCRATIC REPUBLIC
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HIVDR Surveillance and Monitoring

HIVDR is not articulated in the national strategic plan.(76) A country plan for HIVDR 

has not yet been formulated.

EWI Monitoring

In a recent review of  the monitoring and evaluation (M&E) system, EWIs were 

not used to monitor the ART programme. Data extraction for ART reporting was 

complicated by the use of  two different software systems (FUCHIA, HIVCAM) in 

the various treatment clinics.(77) Restructuring of  the national M&E system is in 

progress. HIVCAM software is being updated and implementation expanded in 2013 

to all treatment sites to consolidate the electronic patient monitoring systems.  

EWIs will be integrated within this platform.

HIVDR Surveillance

National HIVDR surveys have not been conducted. Analysis of  data from 1782 

samples sent to the Centre d’Infectiologie Christophe Mérieux (CICML) for viral load 

testing between May 2009 and December 2011 indicated that most (84%) patients 

receiving ART had successful virological suppression. Most (97%) patients received 

the standard first-line regimen, while about 3% were on protease-based second-line 

regimen. For patients who were not virologically suppressed, they were provided 

with intensified adherence support and retested after several months. Of  those 

who continued to have high viral loads, 73.5% showed resistance to lamivudine and 

NNRTIs.(78) 

Laboratory Capacities in HIVDR

A national reference laboratory has been established in CICML in collaboration with 

the Ministry of  Health for HIV viral load testing, early infant diagnosis of  HIV-exposed 

infants less than 18 months and HIVDR genotyping. The centre is associated with 

the French Agence Nationale de Recherche sur le Sida et les hépatites virales (ANRS) 

network for quality assurance, technical support and technology transfer. 

Challenges and Issues

Technical, human resources and funding limitations hamper initiatives to accelerate 

HIVDR surveillance and monitoring. Although short-term funding from external 

donors can be mobilized, advocacy is required to promote sustainability and 

investment in HIVDR public health surveillance. 
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Future Plans

The country is accelerating routine viral-load monitoring for all patients receiving 

ART, and HIVDR testing for those not virologically suppressed. It is hoped that in the 

future, this strategy could be used to monitor development of  HIVDR and inform 

the national programme. The country will plan for WHO designation of  the national 

laboratory for HIVDR. A research study using WHO survey methods to evaluate 

pretreatment drug resistance is being planned by CICML and the National Center 

for HIV/AIDS and STIs (Ministry of  Health) for 2014.
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HIV Epidemic Overview

Malaysia has an HIV prevalence of  0.43%, with an estimated number of  people 

living with HIV totalling 81 963 in 2012.(25) The epidemic is concentrated within 

key populations specifically among people who inject drugs, sex workers and 

transgender people. The country has seen a gradual decline of  reported new HIV 

cases from a peak of  6978 in 2002 to 3479 in 2011, with an average of  nine new 

cases each day.(79) The overall epidemic has changed from being driven primarily 

by injecting drug use in 2000 to that of  sexual transmission in 2011, probably 

because of  rapid expansion of  harm-reduction programmes including needle and 

syringe exchanges.(79) Women are increasingly being infected, with 87% of  HIV 

infection in women occurring through heterosexual transmission.(80)  

ART Scale-Up and Retention in Care

Since the first reported case in 1996, the country has rapidly scaled up universal 

access to free treatment through the public health system, including treatment 

for incarcerated populations, such as prisoners and inmates in drug rehabilitation 

centres. Approximately 15 084 were receiving ART at 200 ART sites at the end of  

2012, with coverage of  42%.(25) The majority (91.9%) of  people were retained in 

care 12 months after initiation of  ART in 2010.(79) In 2011, national guidelines 

adopted the WHO 2010 recommendations for treatment.(81)

In 2011, approximately 443 453 (89%) of  an estimated 500 000 pregnant women 

underwent HIV testing at public health facilities. The coverage of  prevention of  

mother-to-child transmission was 100% in public health facilities with a low mother-

to-child transmission rate of  1.3% in 2011.(79) Triple ARV was provided to 342 

HIV-infected pregnant women in 2012, and all infants had virological test for HIV 

within 2 months of  birth.(25) Current national guidelines for PMTCT dates from 

2008 when women whose CD4 counts are >250 cells/mm3 are provided with a 

short-term ART combination of  two NRTIs and a protease inhibitor. HIV-infected 

pregnant women requiring ART for their own health with CD4 counts of  <250 cells/

mm3 will be provided with standard first-line combination of  zidovudine, lamivudine 

and nevirapine with intrapartum intravenous zidovudine. (82)  

MALAYSIA
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Implementing HIVDR Surveillance and Monitoring

The Malaysian national strategic plan 2011–2015 does not include HIVDR 

surveillance.(83) A country plan for HIVDR has not yet been formulated. 

EWI Monitoring

National surveys to retrieve information on ART retention and EWIs have not been 

conducted. The Ministry of  Health is currently updating the central patient database 

(AIDS registry) into a real-time, online electronic system connecting facilities to 

state and national authorities. EWIs could be integrated into the system for future 

automated extraction.

HIVDR Surveillance

National HIVDR surveys have not been implemented. The Malaysian collaborating 

site for TREAT Asia at the University of  Malaya Medical Centre (UMMC) contributes 

limited data in this area. For ADR, a small study of  36 individuals with detectable 

viral loads sampled between 2003 and 2004 at UMMC noted that more than three 

quarters (77.8%) of  patients had at least one major mutation conferring resistance 

to NRTIs, NNRTIs or protease inhibitors. Some 22% had protease-inhibitor resistant 

mutations.(84)

Early studies in TDR between 2003 and 2004 noted a low prevalence of  1%.(85) 
Follow-up studies in 2008–2010 found absence of  drug-resistant mutations based 

on the 2009 WHO consensus (86) guidelines.(87) The absence of  TDR was further 

noted in a recent study of  ARV-naïve MSM individuals at the same centre.(88)

In summary, limited data from studies conducted at an urban tertiary treatment 

centre suggest that there is probably low prevalence of  transmitted HIVDR. However, 

the small sample sizes and geographical restriction of  the studies limit national 

representativeness of  the results. For ADR, there are inadequate data.  

Laboratory Capacities in HIVDR

There is established expertise in performing HIVDR genotyping at UMMC. The national 

reference laboratory for HIV at the Institute of  Medical Research (IMR) is currently 

developing its capacity in drug-resistance genotyping. While both laboratories are 

associated with the TREAT Asia network for quality assurance in HIVDR, none have 

applied for WHO designation. Capacity to perform HIVDR genotyping using dried 

blood spots is not yet established in both laboratories.
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Challenges and Issues

There is lack of  national laboratory capacities in HIVDR genotyping. The national HIV 

reference laboratory (IMR) has inadequate human resources, technical resources 

and infrastructure to establish and sustain HIVDR public health surveillance. In the 

short term, specimens from HIVDR surveys need to be sent to WHO-designated 

HIVDR regional laboratories. Advocacy is required to ensure adequate resources in 

HIVDR public health surveillance.

Future Plans

Both pretreatment and acquired HIVDR surveys are priorities for implementation 

in 2015–2016 since there are lack of  data in these areas. In 2014, the country will 

consider conducting a national EWI exercise in all or a representative sample of  the 

treatment facilities. EWIs will be integrated in the electronic patient database that 

is currently under development. 
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HIV Epidemic Overview

Papua New Guinea is estimated to have had a national HIV prevalence of  0.52% 

in 2012, with an estimated 24 897 people living with HIV.(25) The annual number 

of  new infections has reduced from a peak of  more than 5000 cases in both 2007 

and 2008 to 3711 reported in 2009.(89) Regional differences in HIV prevalence 

ranged from 0.56% in the New Guinea Islands Region to 0.91% in the Highlands 

Region in 2011.vi(90) In a recent modelling exercise, the HIV prevalence is projected 

to increase slightly to 1.0% by 2020 based on a model developed by the Papua New 

Guinea Institute of  Medical Research (PNGIMR) and the Kirby Institute, University 

of  New South Wales, Australia.(91) Although initially thought to be a “generalized 

HIV epidemic” (92), recent studies suggest a concentrated type, associated with 

key populations, such as male and female sex workers and their clients, as well 

as potentially men-who-have-sex with men (including transgender people).(90) (89) 
Heterosexual transmission is the main route of  infections with higher numbers of  

reported cases and HIV prevalence in females compared to males, possibly due to 

difference in access to health-care services.(93)  Women are diagnosed at younger 

ages compared to men.(90)

ART Scale-Up and Retention in Care

The first case of  HIV infection was detected in 1987. From the initial four centers 

in 2004, a decentralized network of  89 sites ranging from tertiary to primary 

satellite clinics have been established. Treatment access increased from 320 people 

receiving ART in 2005 (92) to approximately 11 764 adults and children at the 

end of  2012, which is 79% of  the estimated 14 904 people who need treatment.

(25) National guidelines have adopted the WHO 2010 recommendation to start 

treatment in adults at CD4 counts of  350 cells/mm3.(94)  Overall retention in ART 

at 12 months has generally improved from 60.8% in 2008, to 83% in 2012.(90) (25) 
In a study examining the outcomes of  a decentralized rural model of  HIV service 

delivery in the Highlands Region of  Papua New Guinea, 79%, 73%, 68% and 63% 

of  993 patients receiving ART were retained in care at 12, 24, 36 and 48 months, 

respectively. The majority (70.4%) of  attrition within the first year, occurred within 

the first 6 months of  ART initiation, and 57 individuals (5.7%) were lost to follow-up 

after their first clinic visit.(95)

PAPUA NEW GUINEA

vi The country is divided into four Regions (a) Highlands:  Mount Hagen (Western highland), Goroka (Eastern Highland, Chimbu, 
Enga and Southern Highland) (b) Southern:  NCD (Port Moresby), Oro central, Gulf and Western Provinces, (c) MOMASE: 
Morobe, Madang, East and West Sepike provinces (d) NGI : Bougainville, East and West New Britain provinces.
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In prevention of  mother-to-child transmission, of  the estimated 210 000 pregnant 

women in the country, 49 280 (23%) were tested for HIV as part of  antenatal care 

in 2011. Provision of  more efficacious ARV regimens for PMTCT has improved to 

38.7% in 2012. (25) In 2012, the country adopted Option B+ that is to start ART for 

all HIV-infected pregnant women irrespective of  CD4 count of  WHO clinical stage 

and to continue taking lifelong treatment.(94)

Implementing HIVDR Surveillance and Monitoring

HIVDR prevention and assessment is not articulated within the national strategic 

plan.(93) The need to strengthen research in viral resistance related to ART was 

highlighted in the National Research Agenda for HIV/AIDS in Papua New Guinea  

2008–2013 (96), and the country has implemented HIVDR surveillance and 

monitoring activities since 2008.  

EWI Monitoring

In 2009, EWIs were piloted at two large treatment centres in Port Moresby and 

Mount Hagen. Results revealed gaps in achieving the suggested targets for loss 

to follow-up and on-time pill pickup.(97)  EWI monitoring is now integrated in the 

HIVQUAL quality and monitoring programme implemented in five urban treatment 

sites. However due, to the lack of  human resources, regular analysis is not being 

conducted. 

HIVDR Surveillance

Recent initiatives were undertaken in this area. A 2011 survey in Port Moresby 

was conducted by the Burnet Institute, Australia, in collaboration with the National 

Department of  Health. The objectives were to determine the level of  HIVDR by 

screening patients prior to initiation of  ART and to perform a longitudinal analysis 

of  a cohort of  patient for ADR after the first year of  treatment.  The survey  design 

followed WHO guidance for ADR surveillance and analysis is in progress.(J. Markby, 

personal communication)   

 

In 2013, a survey for transmitted HIVDR following WHO methods in newly infected, 

ART-naïve individuals was initiated at two sites representing geographically distinct 

situations (Port Moresby, urban and coastal vs. Mount Hagen, rural and highlands).

A cross-sectional research study was conducted in two highland treatment clinics 

(Goroka and Mount Hagen) between 2010 and 2011 to determine the prevalence 

of  TDR in newly diagnosed HIV-positive ART-naïve individuals, as well as for ADR 

at 12 months of  treatment in 50 ART-experienced patients, irrespective of  time of  

treatment initiation. Analysis of  results is in progress.
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Laboratory Capacities in HIVDR

The Central Public Health Laboratory (CPHL) in Port Moresby, the PNG Institute of  

Medical Research, and other major laboratories are involved in sample collection 

for HIVDR studies.  HIVDR genotyping capacity is yet to establish in the country. 

Dried blood spot specimens are sent to the WHO Regional HIVDR Laboratory at 

the Burnet Institute, which provides technical support and capacity-building in 

HIVDR testing to the Central Public Health Laboratory and the Institute of  Medical 

Research Goroka.

Challenges and Issues

National laboratory capacity in HIV drug resistance genotyping is currently being 

established with support from the Burnet Institute. There is lack of  human resources, 

technical capacity and infrastructure to sustain HIVDR public health surveillance 

and monitoring. However, a Global Fund grant will be used to support the country 

plan in HIVDR, and negotiations for this are underway.

Future Plans

Integration of  EWIs into the HIVQUAL programme will promote its use to monitor 

the treatment programme. In the future, nationally representative surveys will be 

conducted to provide data for public health action. Laboratory capacities will need 

considerable long-term investment. 
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HIV Epidemic Overview

Similar to other countries in the Western Pacific Region, the Philippines has a low 

HIV prevalence estimated at 0.03% in 2012.(25) However, incidence is increasing 

with 1762 new infections in 2012, and the latest projections estimate that HIV 

prevalence is likely to double to about 0.063% by 2015.(98) (25)  The country has 

seen an increase in reported new HIV cases from one case every three days (in 

2000) to nine new reports per day (in June 2012).(99) An estimated 14 797 people 

were living with HIV in 2012.(25) Heterosexual transmission accounts for 91% of  

reported cases, however transmission through male-to-male sex and injecting drug 

use is increasing. 

ART Scale-Up and Retention in Care

Since the establishment of  the free national ART programme in 2004, there has 

been rapid scale-up from the six treatment hubs to the current 16 centres, which 

include two private tertiary hospitals. At the end of  December 2012, 3492 people 

were receiving free ART, approximately 73% of  those who are in need of  treatment.

(25) National treatment guidelines dates from 2009 where recommendations are 

to start ART when CD4 counts are 200 cells/mm3 or below for WHO clinical stage 

1 and 2; and to start ART when CD4 counts are 350 cells/mm3 or below for WHO 

clinical stage 3.(100) Retention in care at 12 months of  starting ART is high, with 

87% people retained in care after 12 months of  ART.(25) Overall PMTCT coverage 

is low. Of  the 237 estimated HIV-positive pregnant women in 2011, a total of  18 

(7.6%) HIV-positive pregnant women received ARV in the last 12 months. 

Implementing HIVDR Surveillance and Monitoring

The Philippines national HIV strategic plan for 2011–2016 does not include HIVDR.

(101) A country plan for HIVDR activities has not yet been formulated, although 

there will be opportunities to include this during the mid-term review of  the national 

programme in October 2013.

EWI Monitoring

The Department of  Health has invested in strengthening strategic information with 

the establishment of  a central database system on patient monitoring. At present, 

PHILIPPINES
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data management is ongoing and analysis based on EWIs will be conducted. One 

issue is the WHO EWI indicator of  “viral load monitoring at 12 months”. Although 

national treatment guidelines recommend viral load monitoring every 12 months, 

the cost of  this test is covered either by out-of-pocket payments or through the 

country’s national health insurance, which has not yet included full coverage for this 

test.

HIVDR Surveillance

Although national HIVDR surveys have not been implemented, there are some 

limited data from the Philippines collaborating site for TREAT Asia in the Research 

Institute of  Tropical Medicine (RITM) in TDR suggesting that levels of  resistance 

are low. Pretreatment and ADR studies through TREAT Asia are ongoing. In a 

study using 185 samples derived through the 2007 to 2011 national HIV sentinel 

surveillance in at-risk populations, two of  31 (6.4%) cases from HIV-positive, ART-

naïve men who have sex with men (MSM) had resistance to NRTI and NNRTIs.

(102) In 26 individuals who were visa applicants for overseas work, one (3.8%) had 

protease inhibitor resistance. Similarly, one out of  six samples from sex workers 

was found with protease inhibitor resistance. Drug resistance was absent in the 

sample from injecting drug users. Lastly, preliminary analysis of  a study of  80 

patients composed mostly of  MSM, showed one possible case of  TDR to NRTI 

(M184V) out of  60 successful samples sequenced.

Laboratory Capacities in HIVDR

Expertise exists in performing genotyping procedures such as in the National 

Institutes of  Health (University of  Philippines), STD/AIDS Cooperative Center 

Laboratory (SACCL) and RITM. BED assay for the diagnosis of  recent HIV infections 

have been conducted by RITM. Specimens are sent for sequencing commercially 

(Macrogen Inc., Seoul, Republic of  Korea) or the associated laboratory at the Hawaii 

AIDS Center, United States of  America.  None of  the national laboratories have 

requested WHO designation for HIV drug resistance genotyping.

Challenges and Issues

There are infrastructure and resource limitations in the national HIV reference 

laboratory (SACCL) in HIVDR surveillance, which require adequate investment. There 

is uncertainty whether domestic funds will adequately cover the costs required to 

implement the country HIVDR plans in the next five years. 
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Future Plans

The country plan to conduct HIVDR testing in samples collected during the 2013–

2014 integrated biological and behavourial surveillance on men who have sex with 

men, female sex workers and transgender women. This could inform the design 

of  future TDR surveys integrated with the surveillance. Establishment of  national 

laboratory capacities for HIVDR testing will be one of  the future priorities. 
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HIV Epidemic Overview

The HIV epidemic in Viet Nam comprises multiple subregional epidemics across 

the country, driven by injecting drug use. Key populations are most affected and 

include people who inject drugs, men who have sex with men (MSM) and female 

sex workers.(103) In 2012, the adult HIV prevalence was 0.4% with 259 212 people 

living with HIV.(25) Estimates and projections exercises show a small increase to 

263 317 people living with HIV by 2015.(104) However, there are wide variations in 

prevalence across the geographical regions. In Ho Chi Minh City for example, HIV 

prevalence is projected to increase from 1.27% to 1.53% among the adult population 

by 2015.(105) Nonetheless, HIV case reports have declined rapidly between 2007 

and 2009 to about 14 000 annual reports in 2010–2011 concurrent to declining HIV 

prevalence among key populations.(103) Most (80%) of  the reported HIV cases were 

individuals between 20 to 39 years of  age.(106) Women now comprise nearly one-

third (31%) of  newly reported HIV cases and many were infected through intimate 

partner transmission.(107)

ART Scale-Up and Retention in Care

The first case of  HIV was detected in Ho Chi Minh City in 1990. In 2012, ART 

coverage reached 58% in adults and children, with 72 711 receiving ART at 320 

treatment facilities ranging from tertiary to primary care clinics.(25) (103) Retention 

in ART at 12 months has been consistently high since 2007, with an average of  83% 

of  adults and children retained in ART care in 2012. In a national evaluation of  ART 

programme outcomes, retention rates after 6, 12, 24, and 36 months were 88.4%, 

84.0, 78.8, and 74.6%, respectively.(108) National 2012 guidelines have adopted 

the WHO 2010 recommendation for earlier ART initiation at CD4 counts of  ≤ 350 

cells/mm3. 

In 2011, comprehensive prevention of  mother-to-child transmission services was 

available at 226 sites, of  which 133 providing ART for women and children. Such 

coverage has improved from 32.3% (1372 women) of  the estimated HIV-positive 

pregnant women in 2009 to 44.0% (1707) in 2011.(103) Of  the 1909 women 

identified with HIV infection during pregnancy, 1707 mothers and 1733 babies 

received ARV prophylaxis in 2011. A significant number of  these women (42%) was 

reported to have been tested at delivery. 

VIET NAM
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Implementing HIVDR Surveillance and Monitoring

HIV drug resistance surveillance and monitoring has been integrated into the 

national strategic plan, with a specific five-year country plan for 2008 to 2012. 

The Viet Nam Administration for HIV/AIDS Control (VAAC) has plans to update the 

document in view of  the WHO HIV drug resistance strategy updates. In addition, 

HIVDR is integrated within the country’s framework for antimicrobial resistance 

prevention and surveillance.

EWI Monitoring

Five annual EWI surveys have been conducted since 2007, with gradual scale-up 

from 21 to 83 treatment clinics, out of  about 300 sites. Findings from the 2009 

national EWI survey showed 81.2% and 84.4% retention on ART at 12 months. There 

were weaknesses in meeting the targets for first-line ART retention (83.9%), and 

only 79.3% of  clinics met the target for keeping appointments at clinics, implying 

that adherence to ART was an issue.(109) Similar findings were noted in the EWI 

monitoring exercises in 2010–2012.vii Suboptimal adherence to ART (self-reported) 

of  at least one-quarter of  all adults receiving ART was also noted in several recent 

studies.(110) (111)  

HIVDR Surveillance  

A survey for ADR was conducted between 2009 and 2012 at four treatment clinics 

(two in Ho Chi Minh City, one each in Hai Phong and Hai Duong). Pretreatment 

drug resistance to any class of  ARV drug was 5.1%, ranging from 4.4% in Hai 

Phong to 9.3% in Ho Chi Minh City. Virological suppression after 12 months of  

ART was 91.3% (87.0%–97.9%). Overall, 2.9% of  patients had developed drug 

resistance at 12 months of  ART to either NNRTIs and/or NRTIs. There was absence 

of  protease inhibitor resistance.viii Several other studies report that the national first-

line ART regimens are effective in most patients with an average of  70% virological 

suppression at about 14 months of  ART.(112) (113)  A more recent study showed 

that 70% of  patients had viral suppression after a mean duration of  26 months of  

first-line ART.(114)   
   

National surveys following WHO methods on TDR were conducted at multiple sites 

in 2006 (Hanoi, Ho Chi Minh City), 2007 (Ho Chi Minh City) and 2011 (Ho Chi Minh 

City, Hai Phong). In two sites in Hanoi, transmitted HIVDR prevalence was low.(115) 
Among clients with newly diagnosed HIV infection attending voluntary counselling 

and testing sites in Ho Chi Minh City in 2007–2008, moderate levels (5%–15%) of  

TDR to NNRTI was observed among clients aged 18-21 years of  age although there 

vii Monitoring early warning indicators, 2008-2012 (presentation). Ha Noi, Viet Nam Administration of HIV/AIDS Control, 
August 2013. 
viii Monitoring HIVDR among people on first-line ART, 2009-2011 (presentation). Ha Noi, Viet Nam Administration of HIV/
AIDS Control, August 2013. 
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was low prevalence of  transmitted resistance to NRTI and protease-inhibitors.(116) 
In a follow-up 2011 national survey on transmitted resistance in Ho Chi Minh City 

and Hai Phong, preliminary analysis showed overall low prevalence of  HIVDR (<5%).
ix Low prevalence of  TDR was also found in other studies using different methods.

(117) (118) (119) In a large cross-sectional multi-centric study of  471 individuals with 

various exposure histories, 7.6% of  ARV-naïve individuals had HIV drug resistance 

to either NRTIs and/or NNRTIs.(120)  

Laboratory Capacities in HIVDR

Currently there are two laboratories with WHO accreditation for HIV drug resistance 

genotyping in Hanoi (National Institute of  Health and Epidemiology–Ireland Vietnam 

Virus Initiative) and the Pasteur Institute in Ho Chi Minh City. The National Institute 

of  Health is associated with the TREAT Asia network for drug resistance, while the 

Pasteur Institute is linked to ANRS. Both laboratories are developing expertise in 

genotyping on dried blood spots. 

Challenges and Issues

Annual EWI surveys increase the staff  workload at all levels of  the programme. 

Capacities to monitor the treatment programme need to be decentralized to 

provincial authorities. Sustaining activities in HIVDR surveillance requires co-

funding from partners. 

Future Plans

Until the electronic health management information system (HMIS) has been 

implemented in all treatment clinics in 2014, annual EWI surveys using paper-

based extraction from sites will continue. VAAC envisions decentralization of  

EWI monitoring to provincial authorities. TDR surveillance has been planned for 

integration with the third IBBS survey in 2013, where HIV-positive specimens will 

be tested for CD4 cell counts, viral load and HIV drug resistance genotyping. A 

follow-up TDR survey will be planned for 2016, to be integrated in the HIV sentinel 

surveillance or the IBBS. In pretreatment and acquired HIVDR surveillance, a 

combined survey following updated WHO protocols is planned for implementation in 

2014. In addition, the Pasteur Institute is currently conducting a study on HIV drug 

resistance in HIV-exposed infants born to mothers from the PMTCT programme. 

Lastly, Viet Nam would like to establish a country-specific mutation database using 

WHO software and methods in 2014.
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   Drug Resistance in the Western Pacific
   Region (2014–2018)

Strategic Approaches
and Activities 2014 2015 2016 2017 2018

Year
Total

Viet Nam Subtotal 230 000 40 000 140 000 240 000 40 000

100 000

100 000

690 000
Viet Nam

EWI national survey

PDR survey

TDR survey

100 000ADR survey

30 000 40 000 40 000 40 000 40 000

Philippines Subtotal 130 000 130 000 120 000 20 000 20 000

100 000

100 000

420 000

Philippines

EWI national survey

PDR survey

TDR survey

100 000ADR survey

Papua New Guinea Subtotal 230 000 180 000 20 000 20 000 20 000

30 000 30 000 20 000 20 000 20 000

100 000

470 000

Papua
New
Guinea

TDR survey 100 000

PDR survey

50 000HIVDR surveillance in
infants <18 months

EWI national survey

Malaysia Subtotal 140 000 140 000 130 000 30 000 130 000

100 000

100 000

570 000

Lao People’s Democratic
Republic Subtotal 140 000 40 000 40 000 40 000 30 000

40 000 40 000 40 000 40 000 30 000

Lao
People’s
Democratic
Republic

PDR survey 100 000

290 000EWI national survey

China Subtotal 260 000 100 000

China

PDR survey 100 000

100 000

100 000

360 000

EWI national survey/
CQI integration

Support for Country Plans

Approach 1 and 2: Strengthen integration of HIV drug resistance surveillance
(HIVDR) and harmonize implementation of quality assured HIVDR surveillance and
monitoring 

Cambodia

20 000 40 000 40 000 40 000 40 000

Pretreatment drug-
resistance (PDR) survey 100 000 100 000

Acquired drug-
resistance (ADR) survey 100 000

Cambodia Subtotal 120 000 140 000 140 000 140 000 140 000

480 000

PDR survey (depending
on results of  the first)

ADR survey

60 000

Malaysia

EWI national survey 40 000 40 000 30 000 30 000 30 000

PDR survey

PDR survey (depending
on results of  the first)

100 000ADR survey

100 000TDR survey

100 000ADR survey

30 000 30 000 20 000 20 000 20 000

100 000

100 000

Subtotal for Country Support 3 280 000

Evaluation of  the national 
patient treatment 
database, including 
genotyping for quality 
assurance and possible 
use as public health 
surveillance tool
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Strategic Approaches
and Activities 2014 2015 2016 2017 2018

Year
Total

Viet Nam Subtotal 230 000 40 000 140 000 240 000 40 000

100 000

100 000

690 000
Viet Nam

EWI national survey

PDR survey

TDR survey

100 000ADR survey

30 000 40 000 40 000 40 000 40 000

Philippines Subtotal 130 000 130 000 120 000 20 000 20 000

100 000

100 000

420 000

Philippines

EWI national survey
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Guinea
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People’s
Democratic
Republic
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290 000EWI national survey

China Subtotal 260 000 100 000

China

PDR survey 100 000

100 000

100 000

360 000

EWI national survey/
CQI integration

Support for Country Plans
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(HIVDR) and harmonize implementation of quality assured HIVDR surveillance and
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on results of  the first)
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Subtotal for Country Support 3 280 000

Evaluation of  the national 
patient treatment 
database, including 
genotyping for quality 
assurance and possible 
use as public health 
surveillance tool
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Strategic Approaches
and Activities 2014 2015 2016 2017 2018

Year
Total

Total Projected Budget Needs

Subtotal for Regional Activities

Strategic Approach 6: Regional Subtotal

Modelling study
for strategic
approaches for ART
polices based on
HIVDR survey
results

80 000 80 000

Modelling
strategic
approaches for
antiretroviral
therapy (ART)
using HIVDR
results

Evaluate country
clinical monitoring
databases for public
health surveillance,
e.g. Cambodia,
Malaysia

Approach 6: Facilitate research and innovation

50 000

Operations research
workshop using
HIVDR results

50 000 50 000

50 000

100 000

Promote
operations
research 

Strategic Approach 5: Regional Subtotal

Baseline
assessment of
capacities and
needs in Cambodia,
Malaysia,
Papua New Guinea,
Philippines

Approach 5: Strengthen and invest in regional and national laboratory capacities
for HIVDR surveillance

60 000 40 000 40 000

Cambodia,
Lao People’s
Democratic
Republic, Malaysia,
Papua New Guinea,
Philippines

100 000 100 000 100 000 100 000 100 000

140 000

500 000

Lab capacity-
building and
technology
transfer

Strategic Approach 4: Regional Subtotal

Meeting of  the
knowledge hub with
HIVDR regional
network of
institutions

60 000 60 000 180 000

Capacity-building
workshops on the
consolidated M&E
guidelines,
integration of  EWI
into routine
systems, validation
of  integrated EWI

Approach 4: Accelerate regional and national capacities and use of knowledge and
data for public health action

Strengthen
monitoring and
evaluation (M&E)
systems and
integration of
early warning
indicators (EWI)

50 000 50 000 50 000

Tailored capacity-
building
programmes for
epidemiological
and statistical
capacities in HIVDR

100 000 100 000

450 000

200 000

Strengthen
epidemiological
capacities in
M&E and
HIVDR

Meetings (1–2
times per year)

Regional Activities

Approach 3: Strengthen partnerships and cooperation 

Constitute
a regional
expert panel

20 000 20 000 10 000 10 000 20 000

Strategic Approach 3: Regional Subtotal 230 000

Meetings (annual) 50 000 50 000 50 000

80 000

150 000
HIVDR regional
partnership
forum

Protocol
development
technical support
and workshops

60 000 60 000 60 000 20 000 20 000 220 000

Knowledge
dissemination:
HIVDR results
interpretation
workshop

60 000 60 000 120 000

Establish
regional
knowledge
hub

60 000

External quality
assessment
schemes (EQAS)
for national
HIVDR
laboratories 

250 00050 000 50 00050 000 50 00050 000

1 140 000

HIVDR
laboratory
capacity
assessment

640 000

Support priority
operations research
studies in countries

30 000 40 000 50 000 50 000 170 000

400 000

2 410 000

5 690  000
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Strategic Approaches
and Activities 2014 2015 2016 2017 2018

Year
Total

Total Projected Budget Needs

Subtotal for Regional Activities
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