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Background 
Strengthening laboratory services has been identified as a priority in recent World Health 
Organization (WHO) strategies, including in the Asia Pacific Strategy for Strengthening 
Health Laboratory Services (2010–2015). However, countries can be overwhelmed by 
these tasks because the systems to ensure that laboratory testing is reliable, consistent 
and of  high quality can be complex. Countries that conduct HIV, syphilis, hepatitis B 
virus (HBV) and hepatitis C virus (HCV) testing in the Western Pacific Region requested 
support to determine where their laboratory systems required strengthening and what 
activities should be undertaken to strengthen them.

The WHO Regional Office for the Western Pacific contracted the National Serology 
Reference Laboratory (NRL), Australia, a WHO Collaborating Centre, to support 
a gap analysis at sites that conduct HIV, syphilis, HBV and HCV testing. The WHO 
Laboratory Assessment Tool, published in 2012, was developed to assess national 
laboratory systems and those of  individual facilities.  For the gap analysis, this tool 
was adapted to focus on HIV, syphilis, HBV and HCV testing, and to collect information 
about licensing of  laboratories, regulation and management of  test kits, standards, 
quality management and quality assessment (Systems questionnaire). An additional 
questionnaire (Testing questionnaire) was developed to collect information on the 
current testing undertaken for diagnostic, blood screening and clinical management 
purposes (HIV only).

Methods
Seven countries in the Western Pacific Region were selected for participation in the 
gap analysis: Cambodia, Fiji, the Lao People's Democratic Republic, Mongolia, Papua 
New Guinea, the Philippines and Viet Nam. These countries were chosen as they 
represented the spectrum of  laboratory systems development expected in the Western 
Pacific Region.  

The two questionnaires, as Excel files, were emailed in February 2014 to either the 
WHO HIV country focal points or individuals who were selected by the focal points. 
Completed questionnaires were received from all seven countries between three weeks 
and three months after the date of  distribution of  the Systems questionnaire. Adequate 
data were not submitted until December 2014 for the Testing questionnaire.

Findings
The analysis showed that national systems to support HIV, syphilis, HBV and HCV 
testing varied widely by country, by pathogen and by degree of  implementation. 
Systems that had significant gaps included the following: 

Executive summary
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Quality management systems (QMS): None of  the countries had complete QMS in place. 
Only four of  seven countries had a national body responsible for auditing laboratories. 
Mongolia and the Philippines each has one facility that is in the process of  seeking 
accreditation; Viet Nam has six (for HIV only.) 

External quality assessment schemes (EQAS): Participation in EQAS was in place in six 
of  seven countries for HIV, three of  seven for HBV and HCV, and two of  seven countries 
for syphilis. This suggests that the quality of  testing for HBV, HCV and syphilis is 
unknown in most countries. Where participation in EQA was in place, it was not always 
mandatory, and there was inconsistency between the requirements for “not-for-profit” 
and “for-profit” laboratories.  

Regulation of diagnostics: Only one country, the Philippines, had systems to regulate 
diagnostics for all of  the four pathogens. Viet Nam is presently developing a similar 
system, in the first instance for HIV only. Policies and procedures were more likely 
to be in place to ensure the quality and performance of  HIV diagnostics than for the 
other three pathogens. Systems to regulate HBV and HCV diagnostics showed the 
greatest gap, with four of  seven countries having very limited systems in place. In these 
countries, there were no processes to select diagnostics, which suggests that sites can 
select any product on the market regardless of  its performance. In addition, three of  
these countries had no EQA in place for HBV and HCV and, as such, poorly performing 
assays and underperforming laboratories would be unlikely to be detected. 

All seven countries reported experiencing problems in ensuring that test kits were 
always available.  

There were differences in the way systems were applied for licensing and accreditation 
of  testing sites, and participation in EQA between not-for-profit and for-profit 
laboratories. In some countries, these systems and procedures were applied only to 
not-for-profit sites. This can result in testing sites being outside of  the regulatory and 
quality management systems, leaving their activities unmonitored and the quality of  
their test results unknown. 

The gaps in systems varied between pathogens, with more systems in place to support 
HIV testing than for any of  the other three pathogens. Systems to support HBV and 
HCV testing were the least developed. Three of  the seven countries – Cambodia, the 
Lao People’s Democratic Republic and Papua New Guinea – had almost no systems 
in place to support HCV testing. This suggests that there is little or no coordination 
or control of  HBV and HCV testing activities. At the time of  this analysis, Papua New 
Guinea was not performing HCV testing on clinical specimens or for blood screening. 

Testing strategies and algorithms

HIV testing: There were many different HIV testing models employed by the seven 
countries. Four countries each had a testing algorithm in place using a combination 
of  rapid diagnostic tests (RDTs). However, the Lao People’s Democratic Republic and 
Papua New Guinea used only two assays to confirm an HIV diagnosis, even though 
the prevalence of  HIV in the population being tested was less than 5%. This type of  
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testing strategy is not recommended, as using only two assays increases the risk of  
false-positive HIV diagnoses (compared to testing with three assays) in low-prevalence 
settings. The Philippines had no national HIV testing algorithms; however, they were 
in the process of  developing and validating new testing algorithms at the time of  the 
gap analysis.

HBV and HCV testing: At least five of  the seven countries had no national testing 
strategies in place for testing clinical specimens for HBV and HCV. In addition, it 
was not mandatory in at least five of  the countries to perform supplemental testing, 
meaning that most results were reported on the basis of  only one test result.

Recommendations

This gap analysis report offers recommendations for countries on several fundamental 
approaches to underpinning the basic quality of  laboratory testing, including 
implementing simple and functional QMS; national participation in EQA schemes; 
regulation of  diagnostics; and improving HIV, syphilis, HBV and HCV testing algorithms. 

In addition, the Regional Office for the Western Pacific has included a list of  potential 
regional activities that could support countries in improving testing systems. A bi-
regional workshop is planned for the third quarter of  2015 on increasing access to and 
improving the quality of  HIV rapid diagnostic testing. 
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Programmes for the diagnosis, management and surveillance of  HIV, syphilis, 
hepatitis B virus (HBV) and hepatitis C virus (HCV) must be backed by services 
that deliver accurate, consistent and timely test results. These test results are 
also vital in maintaining a safe blood supply.

Ensuring the accuracy and consistency of  test results requires national systems to 
be in place for regulating and procuring diagnostics, and for recommending national 
testing algorithms for HIV, syphilis, HBV and HCV. As the extent of  implementation of  
these systems in countries of  the Western Pacific Region was not fully known, the World 
Health Organization (WHO) Regional Office for the Western Pacific saw the need for an 
analysis to identify gaps in HIV, syphilis, HBV and HCV testing as well as laboratories 
and infrastructure. The National Serology Reference Laboratory (NRL), Australia, a 
WHO Collaborating Centre, was contracted to develop and administer a laboratory 
assessment tool based on the one published by WHO in April 2002 (1) to identify gaps, 
analyse the data collected, and provide findings and recommendations.

Methodology

Seven countries in the Western Pacific Region were selected for participation in the 
gap analysis: Cambodia, Fiji, the Lao People’s Democratic Republic, Mongolia, the 
Philippines, Papua New Guinea and Viet Nam. These countries were chosen as they 
represented the spectrum of  systems development expected in the Western Pacific 
Region. The Regional Office collaborated with WHO HIV country focal points in the 
selected countries to conduct the gap analysis. A meeting with each of  the HIV 
country focal points was held to discuss the feasibility of  the activity, learn about the 
current testing environment, and discuss the development and administration of  the 
Laboratory Assessment Tool. 

Laboratory assessment tool
A laboratory assessment tool was designed to collect information from the selected 
countries in the Western Pacific Region. It comprised two questionnaires formatted in 
Microsoft Excel, which were emailed to the countries for electronic completion. Using 
electronic questionnaires in place of  interviews had the advantage of  providing country 
focal points with time to interpret the questionnaires as needed and coordinate with 
the different groups to collect the required data. The HIV country focal points advised 
that collecting this information in an interview format by telephone would have been 
difficult due to the numerous language barriers.  

The questionnaires were designed to collect information at two different levels. At the 
higher level, information was sought on what national systems were in place to support 
good-quality testing. At the lower level, information was sought on specific aspects of  
testing. As such, two separate questionnaires were developed to allow for different data 
collection formats.

Introduction1
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Systems questionnaire

The questionnaire was based on the WHO Laboratory Assessment Tool published 
in April 2012 (1), which has been used to assess laboratories in over 36 countries; 
however, some alterations were made. The systems questionnaire was altered to be 
more specific for HIV, syphilis, HBV and HCV testing; it excluded some elements of  the 
WHO Laboratory Assessment Tool that were either too broad and outside the scope 
of  this activity or too complex to administer in an electronic questionnaire; and it was 
expanded for selected elements, in particular, activities relating to quality management 
and assurance. 

The Systems questionnaire sought information from the government about the systems 
in place to support testing, with specific interest in HIV, syphilis, HBV and HCV.  
The systems that were assessed and the type of  information sought about them 
included, but was not limited to, coordination of  laboratory activities, licensing of  
laboratories, management and regulation of  diagnostics, national standards, quality 
management systems (QMS) and external quality assessment schemes (EQAS).

The information sought related to whether a system was in place (or not), and if  so, 
to what extent. Generally, these questions could be answered with closed responses; 
hence, the questionnaire was designed with menus that included pull-down options. 
(Possible answers included: 1. Yes; 2. Partial; 3. No; 4. Not applicable.) Space was also 
provided for free text if  respondents chose to provide further explanation. 

Departments of  health or similar government departments were required to complete 
the Systems questionnaire; however, other laboratory stakeholders may have been 
required to provide data.  

Testing questionnaire

The Testing questionnaire sought information about the HIV, HBV, HCV and syphilis 
testing performed, including test kits, testing strategies and testing algorithms used.

By way of  definition, a testing strategy describes the number of  assays that are used 
for first-line testing (also referred to as “screening”) and then for confirmation of  
reactive results.  A testing algorithm puts names to the test kits used at each step in 
the strategy and specifies the order in which the test kits will be used.

The information gathered was intended to provide a broad overview of  the testing 
practices in countries of  the Western Pacific Region. The information was collected 
for testing undertaken for the purposes of  diagnosis, screening of  blood and clinical 
management. 

The questionnaire was designed such that information for each pathogen was collected 
in a separate spreadsheet. Respondents answered questions by typing free text into 
text boxes. Unlike the Systems questionnaire, the information sought did not lend 
itself  to collection using pull-down options from a prescribed menu.



Methodology

3

Respondents to this questionnaire required an understanding of  certain terms used 
in relation to testing, which were defined in the questionnaire. In the context of  the 
Testing questionnaire, “confirmatory” was used to describe testing that was performed 
on a specimen that gave a reactive result in a first-line assay. This type of  testing 
is often given the name “supplemental” testing, reserving “confirmatory” for those 
assays that confirm unequivocally whether reactivity is true or not. “Supplemental” 
assays give additional information about a specimen’s reactivity, but may not confirm 
that reactivity.

The Testing questionnaire was mainly intended for completion by the national reference 
laboratories, or similar laboratory stakeholders who had a good understanding of  the 
testing that was being performed in the country.  

Distribution and receipt of the questionnaires

The two questionnaires were emailed to either the WHO HIV country focal points or 
individuals selected by them in Cambodia, Fiji, the Lao People’s Democratic Republic, 
Mongolia, the Philippines, Papua New Guinea and Viet Nam in February 2014. 

Many individuals from different departments and laboratories were invited to complete 
the questionnaires. Electronic copies of  the MS Excel files were distributed to the 
various individuals.

Completed questionnaires were received from all seven countries between three weeks 
and three months following the date of  distribution of  the Systems questionnaire. 
Adequate data for analysis were not submitted until December 2014 for the Testing 
questionnaire.
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Findings2

Systems questionnaire: For each country, a table was constructed that detailed each of  
the systems by pathogen (Annex 1, Tables A1.1 – A1.7).  Each response for the system 
was colour coded to provide a visual overview of  which systems were in place, or not:

 Green: Yes, the system is in place.
 Orange:  Partial; the system is partially in place or in place but does not have  
  full coverage.
 Red:  No, the system is not in place.

Testing questionnaire: The test kits, testing strategies and testing algorithms used by 
countries for testing clinical specimens and for blood screening are presented in Annex 
2, Tables A2.1 – A2.9. Generally, information that was unclear or was not provided by 
more than half  of  the participants has not been presented in the tables, although it 
may have been discussed in the findings by country.

Information was sought and variously obtained about “not-for-profit” and “for-profit” 
laboratories, which included public, and private or nongovernmental organization 
(NGO)-sponsored laboratories, respectively.

2.1 HIV

2.1.1 Systems in place to support HIV testing
There were more systems in place to support HIV testing than for the other three 

pathogens. However, this did not translate into a complete and integrated system for 

managing HIV testing in any country.  

Testing facilities and their coordination
All seven countries reported that a national body was responsible for HIV testing 

activities (although reported as “partially in place” in Cambodia) and that a tiered 

facility hierarchy was in place. All countries reported having a designated HIV national 

reference laboratory. There was at least a partial system to license facilities that 

conducted HIV testing in all countries except Fiji. The licencing systems in Cambodia 

and the Lao People’s Democratic Republic did not fully cover for-profit private sector 

facilities. The number of  facilities testing for HIV ranged from 24 in Fiji to more than 

1100 in Viet Nam.

Regulation of diagnostics
Five of  the seven countries had a designated national authority in charge of  regulating 
diagnostics; however, few of  these had implemented the necessary policies and 
procedures to ensure the safety, quality and performance of  the test kits used. The 
systems to regulate diagnostics varied widely. The Philippines had a very comprehensive 
system that included pre-market assessment through performance evaluation of  test 
kits, i.e. testing to determine the performance characteristics of  each assay, such as the 
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sensitivity and specificity. Assays that showed acceptable performance were included 
on a list of  "approved" test kits and could be sold and used in that country. Viet Nam 
is working towards a similar system. In other countries, only tests kits that had been 
prequalified by WHO could be purchased (Fiji, Cambodia, the Lao People’s Democratic 
Republic, Mongolia, Papua New Guinea). All countries reported experiencing problems 
in ensuring that HIV test kits were always available, with two countries reporting that 
this was more of  a problem for not-for-profit than for-profit facilities.

Standardization and quality management
All countries had specific laboratory quality standards in place for HIV testing, although 
these were only partially in place in the Lao People’s Democratic Republic and the 
Philippines. All countries had specified the minimum equipment and testing methods 
for HIV that were required to be in place at each tier of  the hierarchy. Most countries 
had specified the minimum staff  requirements, although some countries had done this 
only partially.  

QMS were not well implemented in HIV testing facilities. Four of  the seven countries 
had a national body responsible for auditing laboratories and awarding accreditation, 
although few laboratories had gone through this process as yet. Mongolia and the 
Philippines each had one facility in the process of  seeking accreditation, and in  
Viet Nam, six laboratories were in the process of  seeking accreditation. Countries were 
accrediting against their own national standards, the International Organization for 
Standardization (ISO) 15189 standard or a combination of  both.

EQAS
All countries, except the Lao People’s Democratic Republic, had a national EQAS 
for HIV testing. However, participation was not always mandatory and there was 
inconsistency between the requirements for not-for-profit and for-profit laboratories. 
The Philippines and Viet Nam were the only countries that mandated participation for 
both not-for-profit and for-profit testing facilities. The remaining countries either did 
not mandate for profit facilities to participate in EQAS or did not know if  participation 
was mandatory. 

The Lao People’s Democratic Republic had recently initiated an EQAS for HIV antibody 
testing.  Viet Nam was also conducting an EQAS for HIV viral load testing.

2.1.2 HIV testing strategies for clinical specimens
Countries reported on the HIV testing strategies and testing algorithms that were being 
used. There were many different HIV testing models employed by the countries, some 
of  which recommended different strategies, depending on the capacity and throughput 
of  the facility.   

Cambodia, Fiji, the Lao People’s Democratic Republic and Papua New Guinea each had 
in place a testing algorithm that used a combination of  rapid diagnostic tests (RDTs). 
Fiji and Papua New Guinea described two different algorithms, depending on whether 
testing was performed in first-level (primary) or second-level (district) testing facilities. 

One of  the two algorithms described for Fiji, and the first-level facilities in Papua New 
Guinea, used three RDTs and/or simple assays in combination. An RDT (Assay 1) was 
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used and specimens that were reactive were further tested sequentially (Papua New 
Guinea, using a simple assay) in Assay 2 and then Assay 3, or Assay 2 and Assay 3 
in parallel (Fiji).  In this model, all three assays were performed in the same facilities. 

Cambodia, the Lao People’s Democratic Republic and second-level (district) facilities 
in Papua New Guinea used a similar model where lower-level facilities were testing 
with one RDT (Assay 1) and any reactive specimens were referred to the next higher-
level facility for further testing with RDTs to confirm the diagnosis (Assay 2/Assay 3).  
These so-called “confirmatory” facilities determined the final HIV status and linked 
the client to treatment and care as necessary. Cambodia described a testing strategy 
using a combination of  three RDTs to confirm an HIV-positive status. The Lao People’s 
Democratic Republic and second-level facilities in Papua New Guinea used two assays 
to confirm an HIV-positive status. It was not always clear from the responses how 
results that were discrepant in Assays 2 and 3 were reported. Further information 
about specific algorithms is included in Table A2.1.

More complex testing strategies were used in Mongolia, the Philippines and Viet Nam, 
where facilities that conduct first-line testing selected from a range of  test kits based 
on their capacity and testing throughput. There were three levels of  testing facilities 
in Mongolia. Level 1 facilities performed an RDT (Assay 1) and referred reactive 
specimens to the next level. Level 2 facilities conducted additional testing and selected 
a particle agglutination (PA) assay and enzyme immunoassays (EIA) from a list of  
assays for Assays 2 and 3. Reactive specimens were then referred to the national 
reference laboratory (level 3), where at least three assays were conducted, including a 
western blot and possibly a p24 antigen assay. Potentially, using this testing algorithm, 
a positive sample could be tested on six different assays.

There were no national HIV testing algorithms designated in the Philippines at the time 
of  the analysis. New algorithms were being developed and validated, and are due to be 
implemented in mid-2016.

Over 500 first-line (screening) facilities in the Philippines used one or a combination of  
two RDTs, EIAs or automated immunoassays (IAs) to test for HIV. The facilities selected 
the test kits from the Philippines Food and Drug Authority (FDA) list of  approved test 
kits based on their capacity and testing throughput. All specimens found to be reactive 
in the lower-level testing facilities were referred to a national reference laboratory for 
additional testing to confirm the HIV status. The national reference laboratory used 
two IAs in parallel. These were selected from an antigen (Ag)/antibody (Ab) EIA, an 
automated IA and a PA test, and a western blot to confirm the diagnosis of  HIV.

Generally, Viet Nam had a total of  16 different testing algorithms that were grouped into 
three. Group 1 included six different algorithms using a combination of  RDTs; Groups 
2 and 3 included four and six different algorithms, respectively, using a combination of  
RDTs and enzyme-linked immunosorbent assays (ELISAs). Facilities selected the most 
appropriate algorithm based on their capacity and throughput. For each of  the three 
groups, there is one example of  an algorithm listed in Table A2.1.
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2.1.3 Testing for clinical monitoring of HIV 
Countries offered CD4 cell counts, HIV RNA quantitative (viral load testing) and 
qualitative testing, HIV genotyping and drug-resistance testing for clinical monitoring 
to varying degrees. All seven countries were performing CD4 cell testing. All countries, 
with the exception of  Fiji, were performing viral load testing. Of  the six countries that 
offered viral load testing, three offered it in only one facility in the country. Three of  
the seven countries offered RNA qualitative testing, and two of  the seven offered HIV 
genotyping and drug-resistance testing. Viet Nam was the only country to offer all 
of  the five HIV tests for clinical monitoring that were included in the questionnaire.   
Viet Nam has two WHO-designated laboratories for HIV drug-resistance testing. 

2.1.4 HIV testing strategies for blood screening
All seven countries were screening the blood supply for HIV using at least two different 
serological assays. Three countries – Cambodia, Fiji and Viet Nam – prescribed a testing 
algorithm that included an Ag/Ab combination IA as the first-line assay (Assay 1).  

The remaining four countries, the Lao People’s Democratic Republic, Mongolia, Papua 
New Guinea and the Philippines, screened with an Ab assay only using a RDT, simple 
assay, PA, EIA or automated IA. All four countries conducted supplemental testing, 
with the Lao People’s Democratic Republic and the Philippines using an Ag/Ab EIA, 
and the Philippines and Mongolia using western blot.

2.2 Syphilis

2.2.1 Systems in place to support syphilis testing
There were more systems in place to support syphilis testing than for the testing of  
HBV and HCV, but fewer systems than those in place to support HIV testing.

Testing facilities and their coordination
Almost all countries, except the Lao People’s Democratic Republic, reported that a 
national body was responsible for syphilis testing activities, and that a tiered facility 
hierarchy was in place. All countries, except for Cambodia, reported having a designated 
syphilis national reference laboratory, albeit only partially implemented in the Lao 
People’s Democratic Republic. There was a system to license facilities that conducted 
syphilis testing in all countries except Fiji and the Lao People’s Democratic Republic, 
and partially in Cambodia.  The number of  facilities testing for syphilis ranged from only 
one in the Lao People’s Democratic Republic to approximately 730 in the Philippines.

Regulation of diagnostics
Only the Philippines and Mongolia had designated a national authority in charge of  
the regulation of  syphilis test kits. Cambodia, the Lao People’s Democratic Republic 
and Papua New Guinea had few policies and procedures to ensure the quality and 
performance of  the syphilis test kits used. The Philippines conducted a test kit 
evaluation programme to determine the performance characteristics of  test kits. 
All countries reported experiencing problems in ensuring that syphilis test kits were 
always available, with two countries reporting that this was more of  a problem for not-
for-profit than for-profit facilities.
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Standardization and quality management
Only Fiji, Mongolia and partially the Philippines had specific laboratory quality standards 
in place for syphilis testing. At least five countries had specified the minimum equipment 
that was required for syphilis testing, at least four had specified the minimum staff  
requirements, and at least three had specified their testing methods.  

QMS were not well implemented in syphilis testing facilities. None of  the countries 
had a fully functioning QMS in place. Four of  the seven countries had a national 
body responsible for auditing laboratories and awarding accreditation, although few 
laboratories had gone through this process as yet.  Mongolia and the Philippines had 
one facility each in the process of  seeking accreditation. Countries were accrediting 
against their own national standards, ISO 15189 standard or a combination of  both.

EQAS
Only Fiji and Mongolia were conducting a national syphilis EQAS, although it appeared 
that participation was compulsory for only not-for-profit laboratories. This suggests 
that the quality of  syphilis testing was not known in Cambodia, the Lao People’s 
Democratic Republic, Papua New Guinea, the Philippines and Viet Nam.

2.2.2 Syphilis testing strategies for clinical specimens
Countries used one (the Lao People’s Democratic Republic), two (Cambodia, Fiji, Papua 
New Guinea, Viet Nam) or three (Mongolia) assays in their syphilis testing strategies.  
The Lao People’s Democratic Republic used a single treponemal assay in one facility and 
had no additional testing in place. Fiji, Papua New Guinea and Viet Nam conducted first-
line testing (Assay 1) with a non-treponemal assay and then additional testing (Assay 
2) to confirm the status with a treponemal assay. Mongolia and Cambodia conducted 
first-line testing (Assay 1) with a treponemal assay and then additional testing (Assay 2) 
using a non-treponemal assay. Mongolia performed a third assay. 

The Philippines did not a have a national testing strategy in place.  Facilities conducted 
first-line testing with various assays; additional testing to confirm the status was not 
mandatory.

2.2.3 Syphilis testing strategies for blood screening
None of  the countries provided information on the assays used for screening blood for 
syphilis.  

Fiji, the Lao People’s Democratic Republic and Papua New Guinea described a 
testing algorithm where first-line testing was conducted using a non-treponemal 
assay. Specimens that were reactive were further tested to confirm the status with a 
treponemal assay.

The Philippines and Viet Nam did not a have a national testing algorithm in place.  
Facilities conducted first-line testing with various assays; additional testing was not 
required and was offered by few facilities.
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2.3 HBV and HCV

2.3.1 Systems in place to support HBV and HCV testing
Across the Western Pacific Region, systems to support HBV and HCV testing were less 
developed than those for HIV or syphilis. Three of  the seven countries – Cambodia, the 
Lao People’s Democratic Republic and Papua New Guinea – had almost no systems in 
place to support HBV and HCV testing. At the time of  this analysis, Papua New Guinea 
was not performing HCV testing on clinical specimens or for blood screening.  
  
Testing facilities and their coordination
Only three countries – Fiji, Mongolia and the Philippines – reported that a national body 
was responsible for HBV and HCV testing activities. In the Lao People’s Democratic 
Republic, one laboratory was responsible for HCV. Fiji, Mongolia and the Philippines 
had a designated national reference laboratory for HBV and HCV (however, in Mongolia, 
the national reference library had limited control over the activities of  private facilities). 
This suggests that there is little or no coordination or control of  HBV and HCV testing 
activities in Cambodia, Papua New Guinea and Viet Nam.  

The number of  facilities presently testing for HBV ranged from one in the Lao People’s 
Democratic Republic to more than 1300 in the Philippines; those testing for HCV 
ranged from 0 in Papua New Guinea to more than 500 in the Philippines. 

Regulation of diagnostics
In the Philippines, and partially in Mongolia and Viet Nam, there was a designated 
national authority in charge of  regulating test kits for HBV and HCV. These countries 
and Fiji each maintained a list of  approved HBV and HCV tests kits. Cambodia, the Lao 
People’s Democratic Republic and Papua New Guinea had no policies or procedures 
to ensure the quality and performance of  the HBV and HCV test kits used. The 
Philippines had the most comprehensive evaluation and regulation systems for test 
kits, whereby they conducted evaluation testing on HBV and HCV test kits to determine 
the performance characteristics of  the assays, such as their sensitivity and specificity. 
Assays that showed acceptable performance were included on list of  "approved" test 
kits that were allowed to be sold in the country.  

All countries reported experiencing problems in ensuring that HBV and HCV test kits 
were always available, with three countries reporting that this was more of  a problem 
for not-for-profit than for-profit facilities.

Standardization and quality management
Only Fiji, Mongolia, the Philippines and Viet Nam had implemented, at least partially, 
national standards for HBV and HCV testing. These countries had in place at least 
one of  the following: standardized test methods; specified minimum requirements for 
equipment; or specified minimum requirements for staff. 

QMS were not well implemented in HBV and HCV testing facilities. None of  the 
countries had fully functioning QMS in place. Four of  the seven countries had a 
national body responsible for auditing laboratories and awarding certification or 
accreditation, although few laboratories had gone through this process yet. Mongolia 
and the Philippines had at least one facility in the process of  obtaining accreditation.  
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The four countries were providing accreditation against their own national standards, 
ISO 15189 standard or a combination of  both.

EQAS
Fiji, Mongolia and the Philippines each had a national HBV and HCV EQAS. However, 
there were inconsistencies in the requirements to participate between not-for-profit 
and for-profit laboratories. Viet Nam reported having an HBV and HCV EQAS for 
national institutes and hospitals only. This suggested that the quality of  HBV and/or 
HCV testing was not known in Cambodia, the Lao People’s Democratic Republic and 
Papua New Guinea.

2.3.2 HBV testing strategies for clinical specimens
Apart from Mongolia, none of  the other countries had national testing strategies in 
place for testing clinical specimens for HBV.  Facilities in Cambodia selected a first-line 
assay (Assay 1) of  their choice, usually an RDT, EIA or automated IA. Facilities in Fiji, 
the Lao People’s Democratic Republic and Papua New Guinea appeared to use a single 
prescribed test kit, meaning that one particular test kit was named for first-line testing, 
usually an RDT or PA. In the Philippines, and partially in Fiji and Viet Nam, facilities 
were required to select test kits that had been approved for use. It was not mandatory 
in any of  the other six countries to perform additional testing to confirm the status. 
The Philippines and Viet Nam reported that a few facilities chose to conduct a second 
assay for hepatitis B surface antigen (HBsAg). Four of  the countries – Cambodia, Fiji, 
the Lao People’s Democratic Republic and Papua New Guinea – reported HBsAg results 
from a single test result only without additional testing for confirmation.  

Only Mongolia had a specified testing algorithm that prescribed which assays to use.  
Mongolia also appeared to be the only country to perform an HBsAg neutralization 
assay paired with the first-line assay. 

2.3.3 HBV testing strategies for blood screening
None of  the countries provided information on the assays used for screening blood for 
HBV.  

All seven countries were screening blood for HBsAg using serological tests. Only 
Mongolia included a nucleic acid test (NAT) in its testing strategy. The majority of  
countries were using EIAs in the higher-throughput facilities. Some facilities in the 
Philippines and Viet Nam were using automated IAs. Additional testing to confirm 
HBsAg status was not mandatory in Cambodia, Fiji, Papua New Guinea, the Philippines 
and Viet Nam. 

In Mongolia, specimens that were reactive in the HBsAg first-line assay (Assay 1) were 
retested using a second assay (Assay 2). Specimens that were reactive on Assay 1 but 
non-reactive on Assay 2 were tested with an HBV DNA assay.

2.3.4 HCV testing strategies for clinical specimens
Five of  the seven countries had no national HCV testing strategies. In these countries, 
additional testing to confirm the status was not mandatory and most facilities selected 
any assay, which was usually an RDT, PA or EIA. An exception was the Philippines, where 
facilities were required to select test kits that had been approved for use following 
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test kit evaluations. However, it was not mandatory for reactive specimens to undergo 
additional testing to confirm the status using a second assay, even though the national 
reference laboratory offered testing with an immunoblot. Similarly, in Viet Nam, many 
facilities had the capacity to provide HCV testing using one, or possibly two, assays of  
their choice. Generally, Cambodia and the Lao People’s Democratic Republic reported  
HCV antibody results from a single test result only.  

Only two of  the seven countries, Fiji and Mongolia, described a testing algorithm 
with prescribed tests for first-line assays and additional testing to confirm the status. 
Additional testing for confirmation was mandatory; the national reference laboratory 
in Mongolia used an HCV Immunoblot and Fiji referred specimens to a private facility 
in New Zealand. 

Papua New Guinea did not provide any HCV testing at the time of  the gap analysis. 

2.3.5 HCV testing strategies for blood screening
None of  the countries provided information on the assays used for HCV blood screening.  

Six of  the seven countries were conducting screening of  blood for HCV using serological 
assays.  The majority of  countries were using EIAs in the higher-throughput facilities 
and some with lower throughput were using RDTs. Some facilities in the Philippines 
and Viet Nam were using automated IAs. Additional testing to confirm the status was 
conducted in Fiji, the Lao People’s Democratic Republic and the Philippines, although 
it was unclear whether this was mandatory. Fiji sent specimens to a private facility in 
New Zealand for additional confirmatory testing..

Papua New Guinea did not provide any HCV testing at the time of  the gap analysis. 

2.4 Additional findings
All seven countries experienced difficulties in maintaining appropriate stocks of  
test kits. Five of  the seven countries experienced stock-outs of  test kits for all four 
pathogens. It was more common for not-for-profit laboratories to experience stock-outs 
than for-profit laboratories.

There were differences in the way systems were applied in not-for-profit and for-profit 
laboratories. For example, for HIV testing, systems such as licensing and accreditation 
of  testing sites, and participation in EQAS were applied only to not-for-profit laboratories 
in some countries. This suggests that the activities of  some for-profit sites were not 
regulated or known.  
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Discussion and recommendations3

The gap analysis findings show that national systems to support HIV, syphilis, HBV and 
HCV testing vary widely by country, by pathogen, and by degree of  implementation.  
Ideally, the systems for testing each of  these pathogens within a country should be 
uniformly managed and integrated. Furthermore, where systems do not exist, there 
should be a hierarchy of  priorities for implementation. For example, laboratories cannot 
be accredited until the standards against which laboratories will be accredited have been 
determined, along with the body that will be responsible for the accreditation. Several 
fundamental approaches are recommended to underpin the basic quality of  laboratory 
testing. These are ideally managed as part of  an integrated system to foster uniform 
approaches and lack of  duplication. Some of  these systems are discussed below.

3.1 Implementing simple and functional QMS

Simple and functional laboratory QMS provide a way of  ensuring the accuracy, 
reliability and consistency of  test results in laboratories. Ideally, implementing QMS 
is recommended for the whole facility, not just department by department. Whole-of-
facility implementation fosters standardized systems between various departments in 
the facility.

The best environment in which to implement QMS is one where it is supported by a 
national policy. This demonstrates support from the government, which is critical for 
successful implementation. The policy would create an environment in which plans can 
be developed to guide the development of  QMS. Additionally, support and commitment 
from the facility heads is essential for effective implementation.

A laboratory QMS comprises sets of  standard operating procedures (SOPs) which, 
when managed and implemented in an integrated manner, control and record all 
factors that contribute to laboratory testing.

In the first instance, implementing QMS is resource intensive as specific managers of  
the system must be appointed and all staff  must contribute to it. Therefore, garnering 
commitment for government and senior management to provide adequate staff  
numbers is essential for the smooth implementation of  laboratory QMS.

Training and mentoring in the implementation of  simple QMS need to be provided in a 
staged manner over a medium length of  time (3–5 years). Ideally, the plan for training 
and mentorship would be developed and funding committed for the entire project to 
enable adherence to the plan and ensure consistency of  training, training methods 
and mentors. The training should use multiple methodologies and provide adequate 
opportunity for activity-based learning both during and between training sessions.  
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3.2 National participation in EQAS

EQAS are programmes in which sets of  unknown samples are sent for testing to 
laboratories participating in the schemes. The laboratories test the samples and 
report the results to the EQAS provider. All the laboratories in the scheme receive 
the same set of  samples. Analysing the results of  EQAS provides information on 
individual facility performance, allows inter-laboratory comparison, and may provide 
information about the performance and quality of  test kits in use. Laboratories’ 
participation in EQAS is a key tool to monitor the accuracy, reliability and 
consistency of  laboratory testing. The best way for a government to use this tool is 
to make participation mandatory and to designate appropriate independent central 
laboratories to administer the schemes. Probably EQAS for HIV and syphilis could be 
administered by the same facility.

In countries where there are a large number of  laboratories, it may be advantageous 
for a central laboratory or laboratories to be trained to provide EQAS. This builds 
capacity in the country, reduces reliance on developed countries and is cost–effective.  
Providing EQAS involves:
•	 developing	and	documenting	the	necessary	procedures	for	providing	EQAS;
•	 acquiring	and	characterizing	an	adequate	number	and	volume	of 	relevant	specimens,	 
 and maintaining them under appropriate conditions in a “bank”;
•	 preparing	sample	sets	for	distribution	to	participating	laboratories;
•	 distributing	the	sample	sets;
•	 collating	and	analysing	participants’	results;
•	 preparing	feedback	reports;	and	
•	 providing	advice	and	trouble-shooting	to	laboratories	that	report	aberrant	results.		

Training a laboratory or laboratories to provide EQAS is a short- to medium-term 
activity. It involves theoretical and practical training, and often the distribution of  pilot 
EQAS sites. The training activity would usually continue over 2–3 years. As well as 
investment in human resources, providing EQAS requires access to appropriate testing 
technologies, adequate space to store freezers and consumables, and prepare packages 
for distribution. In other words, providing EQAS requires attention to equipment and 
infrastructure, as well as to the scientific and training aspects.

If  providing EQAS is not feasible for a country, the programmes can be obtained 
internationally from a number of  providers.   

3.3 Regulation and procurement of test kits

For each of  the pathogens that are the subject of  this report, there are many test kits 
available. These test kits are of  varying performance, quality, consistency, intended 
use, pack size, shelf-life and complexity, along with other factors that are considered 
before purchase, such as the price. Countries without a system to determine which 
test kits may be used by laboratories are presented with many challenges, particularly 
regarding how to assure the quality of  testing, and how to interpret surveillance or 
prevalence data. On the other hand, the decision to allow the use of  many and varied 
test kits drives market competition, which can be cost-effective providing that lower cost 
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does not mean lower quality. The requirement for selection of  test kits by tender often 
leads to changes to testing algorithms, which can be extremely counter-productive, 
especially when tenders are frequent (under 2 years).  Once effective algorithms are in 
place, changes should be driven by scientifically valid reasons, not by price.

At a minimum, countries should have policies and procedures relating to the selection 
and procurement of  test kits, with roles and responsibilities specified. When practical, 
test kits provided by donors or NGOs should also be subject to these policies and 
procedures.

Countries with more mature policies and advanced infrastructure may choose to 
conduct their own pre-market assessments of  test kits. The mechanisms to carry out 
these assessments require designation of  a high-quality laboratory within the country 
that is responsible for conducting these activities. In addition, the laboratory must have 
adequate space and infrastructure, adequate access to specimens of  moderate volume, 
and adequate access to high-quality test kits of  known performance to appropriately 
characterize the specimens. Setting up a system for performance evaluation requires 
training at the laboratory level, allocation of  adequate resources for space, infrastructure 
and equipment, and establishment or enhancement of  ministry of  health resources 
allocated for planning and implementation of  appropriate systems.

It is logical and appropriate that the same laboratories and ministry of  health 
departments that undertake pre-market performance assessment of  test kits can also 
be given the responsibility for lot release of  test kits, should a country wish to implement 
this practice.

Pre-market assessment of test kits
A simple and effective approach to determining which test kits can be used is to follow 
the recommendations of  organizations such as WHO. WHO assesses test kits using 
standardized methods and representative samples, and makes recommendations.  
Lists can then be maintained by a department within the ministry of  health that has 
been given this responsibility.

More comprehensive mechanisms for approving test kits for the market include in-
country performance evaluation and/or in-country evaluation of  test kit manufacturers’ 
data. The advantages of  performance evaluation are that a test kit can be assessed 
using specimens collected in the relevant country. Alternatively, performance testing 
can provide information about test kits that are not on the WHO list. Alternatively, the 
activity could be undertaken regionally for the benefit of  countries in the region.

Release of test kit lots into the marketplace
Once a test kit is on a list of  those approved for use in a country, it may be decided 
to perform some testing on each new lot of  an approved test kit. Such testing is 
conducted on a standardized sample set for which the results are known for the test 
kit in question. This type of  testing seeks to demonstrate lack of  variation between 
different lots of  the same test kit before the lot is used in a country. These mechanisms 
require designation of  a high-quality laboratory within the country that is responsible 
for conducting these activities. Guidance on this activity will be included in the post-
market surveillance guidelines to be released by WHO in the second half  of  2015.
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Avoidance of stock-outs
To some extent, countries surveyed in the gap analysis experienced. Periods during 
which test kits were not available. There may be many factors that contribute to stock-
outs, e.g. lack of  training of  laboratory staff  in forecasting, slow and bureaucratic 
purchase-ordering systems. The implementation of  coordinated systems can prevent 
stock-outs in all but unforeseeable circumstances.

Provision of test kits by donors
Even in countries with processes to determine which test kits can be used, those 
provided by donors or through NGOs may escape this process. While test kits from 
donors may be appropriate on some occasions in some countries, provision of  test 
kits chosen on price and with little attention paid to the expiry date is a common 
occurrence. Establishing a department in the ministry of  health with responsibility 
for test kit selection and procurement should include the requirement that any test 
kit used in the country must conform to specifications laid down by this ministry of  
health department.

3.4 Coverage of systems to support testing in  
 not-for-profit and for-profit facilities

Findings of  the gap analysis suggest that some critical systems required to support 
good-quality testing were not in place equally in not-for-profit and for-profit testing 
facilities. This can result in testing facilities being outside of  the regulatory and quality 
assurance systems, leaving their activities and quality of  testing unmonitored. Such 
a situation may occur when funding for a specific programme is provided for certain 
types of  testing facilities only. A common example in the Western Pacific Region is 
when EQAS are offered to public health laboratories only, excluding for-profit testing 
facilities and non-facility-based sites, such as those offering testing in a community 
setting. It is important that countries have a regulatory framework that ensures systems 
are implemented equally in all situations where testing is performed. For example, 
participation in EQAS (where one is available) should be a mandatory requirement for 
all facilities that perform HIV testing. The quality of  diagnostic test results is critical, 
regardless of  where the tests are performed.  

3.5 Improving HIV testing strategies

WHO recommends the use of  two standardized testing strategies for testing clinical 
specimens for HIV. Countries should select the testing strategies that best meet their 
needs by considering the objectives of  testing, the type of  HIV epidemic and the 
prevalence of  HIV in the population being tested. WHO does not recommend testing 
strategies that use Assay 2 and Assay 3 in parallel in a low-prevalence setting because 
an opportunity may be missed to report a specimen as negative when Assay 2 is non-
reactive (2) (6).

Where the HIV prevalence in the population being testing is less than 5%, the 
recommended testing strategy includes using a combination of  three assays to confirm 
seropositivity. Where the prevalence is higher than 5%, the strategy can include two 
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assays to confirm a seropositive status, and a third assay to test discrepant specimens.  
Only assays with a sensitivity of  at least 99% and a specificity of  at least 98% should 
be used (3). 

The Lao People’s Democratic Republic and Papua New Guinea each described a testing 
strategy that used only two assays in a population with an HIV prevalence of  less than 
5%. This is not recommended because the positive predictive value is low, i.e. there is 
a risk of  false-positive test results when only two assays are used in a setting with a 
low HIV prevalence (3).  

A testing strategy that uses a combination of  RDTs, such as that described by 
Cambodia, Fiji, the Lao People’s Democratic Republic and Papua New Guinea has the 
advantage of  a faster turnaround time for results and reduced reliance on equipment 
and advanced technical expertise. When all testing is performed in one facility, as 
described by one of  the algorithms of  Fiji and Papua New Guinea, this can reduce the 
turnaround time for availability of  results further and offer the opportunity for same-
day test results.  

Using a combination of  RDTs is a valid approach when the assays and the combination 
in which they are used (the algorithm) have been validated. The process of  validating 
a testing algorithm can be complex as it involves, but is not limited to, testing a large 
number of  negative specimens on all assays that are being considered for the testing 
strategy. The results are reviewed to determine the specimens that were falsely reactive 
in each of  the assays. Assays that show false reactivity in a large number of  the same 
specimens should not be combined in a testing algorithm.

Mongolia, the Philippines and Viet Nam described multiple testing algorithms, 
depending on the level of  the testing facility. Mongolia and the Philippines have a tiered 
testing structure where first-line testing (and supplemental testing in Mongolia) is 
performed in lower-level facilities and additional testing for confirmation is performed 
only in the national reference laboratory. In the Philippines, this strategy is being 
changed because the reliance on a single facility for additional testing to confirm the 
status of  all reactive specimens has resulted in an unacceptably long turnaround time 
for results. This can result in clients not returning to receive their confirmed results, 
which is a significant issue in some key populations in concentrated HIV epidemics 
in the Western Pacific Region. The Philippines is developing new testing algorithms 
using RDTs and other first-line assays. This will allow for decentralization of  additional 
testing to confirm the results, which will decrease the turnaround time for results.

Some countries included an Ag/Ab combination assay in the testing strategy, 
particularly for blood screening. The choice of  an Ag/Ab assay as a first-line assay 
(Assay 1) aims to improve the detection of  specimens that may be in the HIV window 
period, i.e. specimens that are taken very early in the course of  HIV infection when 
p24 antigen is present but antibodies are not present or their level is below detectable 
limits. A testing algorithm that uses an Ag/Ab combination assay as a first-line assay 
should follow up with assays that can distinguish between Ab-reactive and Ag-positive 
specimens, and provide confirmation for both. This would require using an Ag-only 
assay if  the Ag/Ab combination test (Assay 1) is reactive but the supplemental Ab-
only assay (Assay 2) is negative. The addition of  a third or fourth assay in the testing 
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strategy increases complexities around interpretation of  results and the management 
of  laboratory processes, such as staff  training in the use of  test kits and managing 
multiple kits with different expiry dates. It is because of  this that many testing facilities 
do not include an Ag/Ab combination assay. 

Blood screening facilities could include an Ag/Ab combination first-line assay without 
an Ag-only confirmation assay. However, this means that they cannot determine 
whether a reactive Ag/Ab combination EIA result was a true Ag-positive/Ab-negative 
(HIV-positive serostatus in seroconversion) or a false Ab-positive result.  Nevertheless, 
these blood donations should be discarded and not used.

Two countries used an Ag/Ab combination assay for supplemental testing (Assay 2).  
Using this algorithm, the value of  the Ag detection component in an HIV combination 
assay is lost when first-line assay (Assay 1) detects Ab only. In such an algorithm, any 
specimen containing Ag only that is screened with Assay 1 will be negative, and not 
tested in Assay 2. This does not mean that an Ag/Ab assay cannot be used as Assay 
2 following an assay that detects Ab only. However, if  it is, the limitations of  this 
approach need to be recognized:
•	 Specimens	collected	from	individuals	in	the	early	stages	of 	infection	which	contain	 
 Ag only, will not be tested in Assay 2.
•	 The	ability	of 	Assay	2	to	detect	Ag	is	lost.
•	 In	 case	a	 specimen	 reacts	 falsely	with	 the	Ag	component	of 	Assay	2,	 there	 is	 a	 
 possibility that a false-positive result will be issued.

To maximize the value of  using an Ag/Ab assay, it should be used as Assay 1. It is also 
possible to develop algorithms that include Ag/Ab assays as both Assays 1 and 2.

3.6 Improving testing strategies for syphilis

The majority of  testing for syphilis in developing countries is performed to determine 
whether active infection is present or not.  An ideal assay for syphilis would be one 
that is sensitive and specific, and could differentiate active infection from resolved 
past infection. Such assays are in development. In many countries in the Western 
Pacific Region, the prevalence of  syphilis is higher than 10%. Two types of  assays are 
available for syphilis: those based on treponemal antigens and those based on non-
treponemal antigens.  

Assays that detect non-treponemal antigens detect antibodies to cardiolipin, which is 
incorporated into the cell wall of  Treponema pallidum. These assays include the rapid 
plasma reagin (RPR) and the Venereal Disease Research Laboratory (VDRL) tests.  The 
cardiolipin tests are reactive in active infection, although their specificity is not high, 
and while sensitivity can be very good, this is not always the case in early infection. A 
negative cardiolipin test does not rule out active infection, especially early in primary 
infection, and a reactive cardiolipin test may be non-specific, particularly in association 
with chronic disease and pregnancy.

Assays that detect treponemal antigens are available in RDT, PA, EIA and IA formats.  
These assays are reactive in all stages of  syphilis, with varying degrees of  sensitivity 



Improving the quality of and access to HIV, syphilis and hepatitis B and C testing

18

in early infection. The assays are also reactive in past resolved infection and therefore 
cannot differentiate between active and past infection that has been successfully 
treated. The more recently developed RDTs for syphilis have better sensitivity and 
specificity, and some are presented in a format that combines HIV and syphilis 
detection in the same device.

In developing a testing approach to syphilis, many factors need to be considered for 
their impact in particular situations including, but not limited to, the following:
•	 the	lack	of 	assays	to	distinguish	between	active	and	past	treated	syphilis	infection;
•	 the	prevalence	of 	syphilis	in	the	population	under	consideration;
•	 the	frequency	of 	false-positive	results,	particularly	when	using	the	cardiolipin	tests,	 
 or when associated with other infections, pregnancy or chronic disease;
•	 the	impact	of 	false-positive	cardiolipin	test	results	when	testing	blood	donations;
•	 the	prevalence	of 	yaws	and	pinta	in	the	population	under	consideration,	as	infection	 
 with these may give false-positive results;
•	 the	availability	of 	cheap,	effective	and	non-toxic	treatment	for	syphilis;	
•	 the	possible	social	impact	of 	an	individual	being	given	a	positive	syphilis	diagnosis	 
 that may be false;
•	 the	 likelihood	 of 	 deferral	 of 	 blood	 donations	 due	 to	 the	 detection	 of 	 specific	 
 treponemal antibodies.

Consideration of  these factors will assist in developing a strategy that is appropriate 
for the context in which it is being used.

3.7 Improving national testing strategies for HBV  
 and HCV

In the same way as national approaches to HIV testing are implemented, HBV and 
HCV testing would benefit from having national policies that drive the development of  
national testing strategies and algorithms.

In developed countries, algorithms for HBV can be very complex. There are many HBV 
markers for which assays have been developed, and the pattern of  reactivity in these 
assays can indicate the stage of  infection in a complex disease. In countries where 
resources, both human and financial, are scarce and cannot be directed to complicated 
algorithms, testing for HBV is largely confined to testing for HBsAg only.  Once again, 
the principles of  HBsAg first-line testing are the same as when testing for HIV or HCV, 
i.e. a positive HBsAg status should not be declared from a single test result. 

Ideally, confirmation of  HBsAg reactivity is undertaken by performing a neutralization 
assay. Neutralization assays include reagents that will neutralize reactivity given by 
specific HBsAg, but will not neutralize non-specific reactivity. In an HBsAg-neutralization 
assay, the signal from the assay that contains the neutralization reagent must show a 
reduction of  more than 50% compared with the signal when the neutralization reagent 
is not included to confirm that the reactivity is true.

A second, less preferred, way of  confirming HBsAg reactivity is to test a reactive 
specimen in a different HBsAg assay. It must be noted, however, that the lower limit 
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of  detection of  HBsAg varies between test kits, and when two test kits give discordant 
results, the difference in the lower limit of  detection between the test kits should be 
considered as a possible reason for the discordance.  

As for HIV and HCV testing, RDTs, EIAs and IAs are available for HBsAg testing. There 
are more RDTs for HBsAg than for HCV testing, and the performance of  some of  
the higher-quality RDTs has been assessed and shown to be acceptable, even though 
less analytically sensitive than EIAs and IAs. In many countries in the Western Pacific 
Region where HBV infection is endemic, the risk of  using an HBV RDT that may be less 
sensitive than an EIA needs to be considered in the context of  providing convenient 
access to testing.

The principles of  HCV testing are very similar to those for HIV. Where first-line testing 
for HCV is performed, any specimen reactive in the first assay (Assay 1) should undergo 
additional testing to confirm status in a second assay (Assay 2) before a seropositive 
result is issued. When a specimen gives a reactive result with Assay 1 and negative 
result with Assay 2, the result should be reported as “inconclusive” and an additional 
specimen requested. A “positive” test result should not be given on the basis of  a 
result from one assay only.

As for HIV testing, RDTs, EIAs and IAs are available for HCV testing. However, fewer 
RDTs are available for HCV, and their performance has not yet reached the quality of  
HIV RDTs (4). Whereas a one, two or three RDT algorithm for HIV can yield results 
with high sensitivity and specificity (depending on the combination of  RDTs used 
and the population being tested), the same cannot be said for HCV algorithms using 
RDTs. Therefore, it is highly recommended to include an EIA or IA when confirming the 
reactivity of  an HCV RDT.

Using a combination of  assays is a valid testing strategy for HCV when the test kits, 
and the combination in which they are used, have been validated. The comments above 
on validation of  algorithms for HIV apply equally to validation of  algorithms for HCV.

3.8 Scaling up HIV viral load testing

Six of  the seven countries responding to the questionnaires offered HIV viral load testing 
for the management of  individuals receiving antiretroviral therapy (ART). Even in these 
countries, access to viral load testing was limited, and sometimes required individuals 
to report for blood collection at particular times on particular days. This was done so 
that viral load testing could be performed in a batch by a single laboratory, thereby 
making most efficient use of  the testing reagents. Traditionally, viral load testing has 
been technically demanding and expensive, which has limited the installation of  the 
necessary equipment to centralized laboratories. Although still requiring adherence to 
stringent quality practices, viral load instrumentation and testing are becoming more 
automated, requiring less intervention by the laboratory technician. Within the next 3–5 
years, it is expected that simplified, portable, point-of-care viral load instrumentation 
will be available.  
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HIV viral load testing is strongly recommended by WHO as the preferred assay for 
monitoring ART response and failure (5). Efforts should be made by countries to 
ensure that all individuals requiring viral load testing have reasonable access to it. 
Where viral load and nucleic acid testing is in place, the facilities conducting testing 
should participate in EQAS. National EQAS are not feasible when too few facilities offer 
testing; under these circumstances, such facilities should participate in the available 
regional EQAS. 
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Summary of regional 
recommendations

4

Based on the outcomes of  the gap analysis, recommendations that could enhance 
systems for laboratory testing in countries of  the Western Pacific Region are given 
below:

• Regional	support	should	be	provided	to	countries	for:
– implementing or improving simple and functional QMS;
– developing national EQAS, particularly for syphilis, HBV and HCV;
– scaling up HIV viral load testing.

• Support	should	be	provided	to	countries	for	validating	national	testing	algorithms
for HIV, syphilis, HBV and HCV.

• Countries	should	be	supported	in	developing	systems	to	regulate	test	kits.

• Regional	guidance	and	mentoring	should	be	provided	for	procurement	and	supply
chain management, including forecasting, managing expiry dates, etc.

• Mentoring	 and	 guidance	 should	 be	 provided	 to	 Cambodia,	 the	 Lao	 People’s
Democratic Republic and Papua New Guinea to plan for and implement HBV and
HCV testing for diagnosis, and for blood screening, as necessary.

Country-specific recommendations are given in Annex 3.
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Table A1.1 Cambodia

 yes -system in place
 partial - system partially in place or in place but does not have full coverage
 no - no system in place

FP, for-profit facilities; HBV, hepatitis B virus; HCV, hepatitis C virus; NFP, not-for-profit facilities; N/P, not provided; SOP, standard operating procedure

Annex 1: Gaps in systems to support 
testing, by country

Area System or Activity HIV HCV HBV Syphilis

Coordination National body responsible for laboratory activities partial partial partial partial

National body responsible for testing of: yes no no yes

Facilities/
laboratories

Number of facilities 255 N/P N/P 28

Facilities in tiered structure 3 x tiered N/P N/P 3 x tiered

Designated reference laboratory yes no no no

Licensing of 
facilities/laboratories

System to license facilities that conduct 
testing(NFP:FP)

yes NFP partial FP no NFP no FP no NFP no FP partial 
NFP

partial 
FP

Licence awarded after on-site visit partial no no partial

Licence periodically reviewed partial no no partial

Equipment and 
reagents

National authority for test kit qualification/
registration

(NFP CDC/WHO list; FP 
any kit)  no

no no no no

Donors' kits go through registration process no no no no

List of 'approved' kits no no no no

System to monitor use of 'non-approved' kits no no no no

Periodic re-qualification/re-registration no no no no

Test kits always available (NFP:FP) partial NFP yes FP partial 
NFP

yes FP partial 
NFP

yes FP partial 
NFP

yes FP

Trained biomedical engineers/technicians in country no no no no

National standards National quality standards established yes yes yes yes

Specific quality standards for testing of: yes no no no

Training occurred in facilities quality for testing of: yes no no no

Minimum equipment requirements are standardized yes no no yes

Minimum staff requirements are standardized yes no no yes

Testing methods standardized yes no no yes

Quality management 
systems (QMS)

% facilities with a quality manager 50% NK NK 50%

% facilities with SOPs: analytical methods 80% NK NK 50%

% facilities with SOPs: maintain equipment and 
reagents

80% NK NK 50%

% facilities with SOPs: employ, train and re-train 
staff

80% NK NK 50%

% facilities with corrective action systems 20% NK NK 20%

QMS assessments National body for inspection/audit no no no no

National body for accreditation / % labs accredited no             0% 0% 0% 0%

External quality 
assurance scheme

National EQAS  (2 Distns x 5 Samples, 
year)  yes

no no no

Compulsory NFP (%): Compulsory FP (%) partial 
50%  

no 0% partial 
0%  

no 0% partial 
0%  

no 0% no 0% no 0%

Reports reviewed at central level yes no no no

Corrective actions for poor performance partial no no no

Staff, education and 
training

Facilitiy workers licensed yes partial partial yes

Continuous training  to re-new license yes partial partial yes

Continuous training/education for lab/facility 
workers

yes no no yes
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Table A1.2 Fiji

 yes -system in place
 partial - system partially in place or in place but does not have full coverage
 no - no system in place

FP, for-profit facilities; HBV, hepatitis B virus; HCV, hepatitis C virus; NFP, not-for-profit facilities; N/P, not provided; SOP, standard operating procedure

Area System or Activity HIV HCV HBV Syphilis

Coordination National body responsible for laboratory 
activities

yes yes yes yes

National body responsible for testing of: yes yes yes yes

Facilities/
laboratories

Number of facilities 24 24 24 24

Facilities in tiered structure 4 x tier 4 x tier 4 x tier 4 x tier

Designated reference laboratory yes yes yes yes

Licensing of 
facilities/laboratories

System to license facilities that conduct 
testing(NFP:FP)

no NFP no 
FP

no NFP no FP no NFP no FP no NFP no FP

Licence awarded after on-site visit no no no no

Licence periodically reviewed no no no no

Equipment and 
reagents

National authority for test kit qualification/
registration

no no no no

Donors' kits go through registration 
process

no no no no

List of 'approved' kits yes yes yes yes

System to monitor use of 'non-approved' 
kits

yes yes yes yes

Periodic re-qualification/re-registration no no no no

Test kits always available (NFP:FP) no NFP N/P 
FP

no NFP N/P FP no NFP N/P FP no NFP N/P FP

Trained biomedical engineers/technicians 
in country

yes yes yes yes

National standards National quality standards established yes yes yes yes

Specific quality standards for testing of: yes yes yes yes

Training occurred in facilities quality for 
testing of:

yes yes yes yes

Minimum equipment requirements are 
standardized

yes yes yes yes

Minimum staff requirements are 
standardized

partial partial partial partial

Testing methods standardized yes yes yes yes

Quality management 
systems (QMS)

% facilities with a quality manager yes yes yes yes

% facilities with SOPs: analytical methods yes yes yes yes

% facilities with SOPs: maintain 
equipment and reagents

yes yes yes yes

% facilities with SOPs: employ, train and 
re-train staff

yes yes yes yes

% facilities with corrective action systems no no no no

QMS assessments National body for inspection/audit yes yes yes yes

National body for accreditation / % labs 
accredited

yes 0% yes 0% yes 0% yes 0%

External quality 
assurance scheme

National EQAS  yes yes yes yes

Compulsory NFP (%): Compulsory FP (%) yes NFP 
25%

N/P 
FP

yes NFP 
25%

N/P FP yes NFP 
25%

N/P FP yes NFP 
25%

N/P FP

Reports reviewed at central level yes yes yes yes

Corrective actions for poor performance yes yes yes yes

Staff, education and 
training

Facilitiy workers licensed no no no no

Continuous training  to re-new license N/P N/P N/P N/P

Continuous training/education for lab/
facility workers

yes yes yes yes
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Table A1.3 Lao People's Democratic Republic

 yes -system in place
 partial - system partially in place or in place but does not have full coverage
 no - no system in place

FP, for-profit facilities; HBV, hepatitis B virus; HCV, hepatitis C virus; NFP, not-for-profit facilities; N/P, not provided; SOP, standard operating procedure

Area System or Activity HIV HCV HBV Syphilis

Coordination National body responsible for laboratory activities yes yes yes yes

National body responsible for testing of: yes no no partial

Facilities/
laboratories

Number of facilities 165 1 1 1

Facilities in tiered structure 3 x tier N/P N/P N/P

Designated reference laboratory yes partial partial partial

Licensing of 
facilities/laboratories

System to license facilities that conduct 
testing(NFP:FP)

yes NFP no FP no FP no FP no FP no FP no FP no FP

Licence awarded after on-site visit yes no no no

Licence periodically reviewed yes no no no

Equipment and 
reagents

National authority for test kit qualification/
registration

yes no no no

Donors' kits go through registration process yes no no no

List of 'approved' kits yes no no no

System to monitor use of 'non-approved' kits yes no no no

Periodic re-qualification/re-registration yes no no no

Test kits always available (NFP:FP) no NFP no FP no FP no FP no FP no FP no FP no FP

Trained biomedical engineers/technicians in country no no no no

National standards National quality standards established yes yes yes yes

Specific quality standards for testing of: partial no no partial

Training occurred in facilities quality for testing of: partial no no partial

Minimum equipment requirements are standardized yes partial partial partial

Minimum staff requirements are standardized partial yes yes yes

Testing methods standardized partial partial partial partial

Quality management 
systems (QMS)

% facilities with a quality manager N/P N/P N/P N/P

% facilities with SOPs: analytical methods N/P N/P N/P N/P

% facilities with SOPs: maintain equipment and 
reagents

N/P N/P N/P N/P

% facilities with SOPs: employ, train and re-train 
staff

N/P N/P N/P N/P

% facilities with corrective action systems N/P N/P N/P N/P

QMS assessments National body for inspection/audit no no no no

National body for accreditation / % labs accredited no 0% no 0% no 0% no 0%

External quality 
assurance scheme

National EQAS  no no no no

Compulsory NFP (%): Compulsory FP (%) yes no no no no no no no

Reports reviewed at central level no no no no

Corrective actions for poor performance no no no no

Staff, education and 
training

Facilitiy workers licensed partial partial partial partial

Continuous training  to re-new license no no no no

Continuous training/education for lab/facility 
workers

yes yes yes yes
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Table A1.4 Mongolia

 yes -system in place
 partial - system partially in place or in place but does not have full coverage
 no - no system in place

Distn, distribution; FP, for-profit facilities; HBV, hepatitis B virus; HCV, hepatitis C virus; NFP, not-for-profit facilities; N/P, not provided; SOP, standard operating procedure
* certification but no labs certified yet

Area System or Activity HIV HCV HBV Syphilis

Coordination National body responsible for laboratory 
activities

yes yes yes yes

National body responsible for testing of: yes yes yes yes

Facilities/
laboratories

Number of facilities 41 41 41 31

Facilities in tiered structure 3 x tier 3 x tier 3 x tier 3 x tier

Designated reference laboratory yes yes yes yes

Licensing of 
facilities/laboratories

System to license facilities that conduct 
testing(NFP:FP)

yes NFP yes FP yes NFP yes FP yes NFP yes FP yes NFP yes FP

Licence awarded after on-site visit yes yes yes yes

Licence periodically reviewed yes yes yes yes

Equipment and 
reagents

National authority for test kit qualification/
registration

yes partial partial yes

Donors' kits go through registration process no no no no

List of 'approved' kits yes yes yes yes

System to monitor use of 'non-approved' kits no no no no

Periodic re-qualification/re-registration no no no no

Test kits always available (NFP:FP) no NFP no FP no NFP partial 
FP

no NFP partial 
FP

no NFP no FP

Trained biomedical engineers/technicians in 
country

yes yes yes yes

National standards National quality standards established yes yes yes yes

Specific quality standards for testing of: yes yes yes yes

Training occurred in facilities quality for testing 
of:

yes yes yes yes

Minimum equipment requirements are 
standardized

yes yes yes yes

Minimum staff requirements are standardized yes yes yes yes

Testing methods standardized yes yes yes yes

Quality management 
systems (QMS)

% facilities with a quality manager 15% 15% 15% 15%

% facilities with SOPs: analytical methods yes yes yes yes

% facilities with SOPs: maintain equipment and 
reagents

yes yes yes yes

% facilities with SOPs: employ, train and 
re-train staff

yes yes yes yes

% facilities with corrective action systems yes yes yes yes

QMS assessments National body for inspection/audit yes yes yes yes

National body for accreditation / % labs 
accredited

yes* 1 lab in 
process

yes 1 lab in 
process

yes 1 lab in 
process

yes 1 lab in 
process

External quality 
assurance scheme

National EQAS  (2 Distn 5 
Samples)

yes (2 
Distn 5 
Samples)

yes (2 
Distn 5 
Samples)

yes (2 Distn 5 
Samples)

yes

Compulsory NFP (%): Compulsory FP (%) yes no 0% yes no 0% yes no 0% yes no 0%

Reports reviewed at central level yes yes yes yes

Corrective actions for poor performance yes yes yes yes

Staff, education and 
training

Facilitiy workers licensed yes yes yes yes

Continuous training  to re-new license yes yes yes yes

Continuous training/education for lab/facility 
workers

yes yes yes yes
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Table A1.5 Papua New Guinea
Area System or Activity HIV HCV HBV Syphilis

Coordination National body responsible for laboratory 
activities

yes yes yes yes

National body responsible for testing of: yes no no yes

Facilities/
laboratories

Number of facilities (12 are  FP) 215 21 21 21

Facilities in tiered structure (not 
including 
FP)

3 x tier 2 x tier 2 x tier 2 x tier

Designated reference laboratory yes no yes yes

Licensing of 
facilities/laboratories

System to license facilities that conduct 
testing(NFP:FP)

yes NFP yes FP yes NFP yes FP yes NFP yes FP yes NFP yes FP

Licence awarded after on-site visit yes yes yes yes

Licence periodically reviewed yes yes yes yes

Equipment and 
reagents

National authority for test kit qualification/
registration

yes no no no

Donors' kits go through registration process no yes yes yes

List of 'approved' kits yes no no no

System to monitor use of 'non-approved' kits yes no no no

Periodic re-qualification/re-registration no no no no

Test kits always available (NFP:FP) no NFP no FP no NFP no FP no NFP no FP no NFP no FP

Trained biomedical engineers/technicians in 
country

yes yes yes yes

National standards National quality standards established no no no no

Specific quality standards for testing of: yes no no no

Training occurred in facilities quality for testing of: yes no no no

Minimum equipment requirements are 
standardized

yes no no no

Minimum staff requirements are standardized no no no no

Testing methods standardized yes no no no

Quality management 
systems (QMS)

% facilities with a quality manager 0% 0% 0% 0%

% facilities with SOPs: analytical methods (done at 
national 
level)

partial 0% 0% 0%

% facilities with SOPs: maintain equipment and 
reagents

N/P 0% 0% 0%

% facilities with SOPs: employ, train and 
re-train staff

0% 0% 0% 0%

% facilities with corrective action systems 0% 0% 0% 0%

QMS assessments National body for inspection/audit (blood 
banks only)

partial (blood 
banks 
only)

partial (blood 
banks 
only)

partial (blood 
banks 
only)

partial

National body for accreditation / % labs 
accredited

yes 80% no 0% no 0% no 0%

External quality 
assurance scheme

National EQAS  yes no no no

Compulsory NFP (%): Compulsory FP (%) yes NFP 
30%

N/P no no no no no no

Reports reviewed at central level yes no no no

Corrective actions for poor performance N/P no no no

Staff, education and 
training

Facilitiy workers licensed yes yes yes yes

Continuous training  to re-new license no no no no

Continuous training/education for lab/facility 
workers

yes no no no

 yes -system in place
 partial - system partially in place or in place but does not have full coverage
 no - no system in place

FP, for-profit facilities; HBV, hepatitis B virus; HCV, hepatitis C virus; NFP, not-for-profit facilities; N/P, not provided; SOP, standard operating procedure
* certification but no labs certified yet
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Table A1.6 Philippines

 yes -system in place
 partial - system partially in place or in place but does not have full coverage
 no - no system in place

FP, for-profit facilities; HBV, hepatitis B virus; HCV, hepatitis C virus; NFP, not-for-profit facilities; N/P, not provided; SOP, standard operating procedure

Area System or Activity HIV HCV HBV Syphilis

Coordination National body responsible for laboratory 
activities

yes yes yes yes

National body responsible for testing of: yes yes yes yes

Facilities/
laboratories

Number of facilities >520 >500 >1300 729

Facilities in tiered structure tiered tiered tiered tiered

Designated reference laboratory yes yes yes yes

Licensing of 
facilities/laboratories

System to license facilities that conduct 
testing(NFP:FP)

yes    
NFP

yes    
NFP

yes    
NFP

yes    
NFP

yes    
NFP

yes    
NFP

yes    
NFP

yes    
NFP

Licence awarded after on-site visit yes yes yes yes

Licence periodically reviewed partial partial partial partial

Equipment and 
reagents

National authority for test kit qualification/
registration

yes yes yes yes

Donors' kits go through registration process yes yes yes N/P

List of 'approved' kits yes yes yes yes

System to monitor use of 'non-approved' kits yes yes yes yes

Periodic re-qualification/re-registration yes yes yes yes

Test kits always available (NFP:FP) no NFP partial 
NFP

no NFP partial 
NFP

no NFP partial 
NFP

no NFP partial 
NFP

Trained biomedical engineers/technicians in 
country

yes yes yes yes

National standards National quality standards established yes partial partial partial

Specific quality standards for testing of: partial partial partial partial

Training occurred in facilities quality for testing 
of:

partial partial partial partial

Minimum equipment requirements are 
standardized

yes yes yes yes

Minimum staff requirements are standardized no no no no

Testing methods standardized yes yes yes no

Quality management 
systems (QMS)

% facilities with a quality manager 20% 20% 20% 20%

% facilities with SOPs: analytical methods (required  for 
license) 50% 

(required  for 
license) 50% 

(required  for license) 
50% 

(required  for 
license) 50% 

% facilities with SOPs: maintain equipment and 
reagents

30% 30% 30% 30%

% facilities with SOPs: employ, train and re-train 
staff

10% 10% 10% 10%

% facilities with corrective action systems (required in EQAS) 
40%

(required in EQAS) 
40%

(required in EQAS) 
40%

(required in EQAS) 
40%

QMS assessments National body for inspection/audit yes yes yes yes

National body for accreditation / % labs 
accredited

yes <1% yes <1% yes <1% yes <1%

External quality 
assurance scheme

National EQAS  yes yes yes no

Compulsory NFP (%): Compulsory FP (%) yes NFP 
95%

yes FP 
95%

yes NFP 
90%

yes FP 
90%

yes NFP 
90%

yes FP 
90%

no 
0%

no 
0%

Reports reviewed at central level partial partial partial no

Corrective actions for poor performance yes yes yes no

Staff, education and 
training

Facilitiy workers licensed yes yes yes yes

Continuous training  to re-new license yes yes yes yes

Continuous training/education for lab/facility 
workers

yes yes yes yes
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Table A1.7 Viet Nam

 yes -system in place
 partial - system partially in place or in place but does not have full coverage
 no - no system in place

FP, for-profit facilities; HBV, hepatitis B virus; HCV, hepatitis C virus; NFP, not-for-profit facilities; N/P, not provided; SOP, standard operating procedure
HIV - have used data from NIHE, PI, VACC
* also certification, 8% of HIV labs have certification

Area System or Activity HIV HCV HBV Syphilis

Coordination National body responsible for laboratory 
activities

yes no no yes

National body responsible for testing of: yes no no N/P

Facilities/
laboratories

Number of facilities (7 are FP)    NFP 1102 N/P N/P N/P

Facilities in tiered structure 3 x tier N/P N/P N/P

Designated reference laboratory yes yes yes yes

Licensing of 
facilities/laboratories

System to license facilities that conduct 
testing(NFP:FP)

yes NFP yes FP yes 
NFP

yes FP yes NFP yes FP yes NFP yes FP

Licence awarded after on-site visit partial yes yes partial

Licence periodically reviewed yes yes yes partial

Equipment and 
reagents

National authority for test kit qualification/
registration

yes partial partial no

Donors' kits go through registration process yes N/P N/P yes

List of 'approved' kits yes partial partial partial

System to monitor use of 'non-approved' kits yes no no yes

Periodic re-qualification/re-registration yes partial partial no

Test kits always available (NFP:FP) partial NFP partial 
FP

no 
NFP

no 
FP

no 
NFP

no 
FP

N/P N/P

Trained biomedical engineers/technicians in 
country

yes yes yes yes

National standards National quality standards established yes yes yes yes

Specific quality standards for testing of: yes no no no

Training occurred in facilities quality for testing 
of:

partial yes yes partial

Minimum equipment requirements are 
standardized

yes yes yes yes

Minimum staff requirements are standardized yes yes yes yes

Testing methods standardized partial no no partial

Quality management 
systems (QMS)

% facilities with a quality manager 10% N/K N/K N/K

% facilities with SOPs: analytical methods 23% N/K N/K N/K

% facilities with SOPs: maintain equipment and 
reagents

15% N/K N/K N/K

% facilities with SOPs: employ, train and 
re-train staff

10% N/K N/K N/K

% facilities with corrective action systems 10% N/K N/K N/K

QMS assessments National body for inspection/audit yes yes yes yes

National body for accreditation / % labs 
accredited

yes 1%* yes 0% yes 0% yes 0%

External quality 
assurance scheme

National EQAS  Yes: 2 distributions per 
year of 10 samples     

Yes: 3 
distributions per 
year of 5 samples     

Yes: 3 distributions 
per year of 5 
samples     

no

Compulsory NFP (%): Compulsory FP (%) yes NFP     
40%

yes 
FP

N/P N/P N/P N/P N/P no no

Reports reviewed at central level yes yes yes no

Corrective actions for poor performance yes yes yes no

Staff, education and 
training

Facilitiy workers licensed yes yes yes N/P

Continuous training  to re-new license yes yes yes N/P

Continuous training/education for lab/facility 
workers

yes yes yes N/P
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Table A2.1  HIV: clinical specimens from the general population 

Annex 2: Summary of testing 
algorithms used in the Western 
Pacific Region

Cambodiaa Fiji Lao People's 
Democratic 

Republic

Papua New Guinea

Assay 1
(by whom)

Determine
(1250 health centres/
HTC)

Determine
(19 subdivisional 
hospitals)

Vironostika EIA
(3 divisional 
hospitals)

Determine
(166 sites)

Determine
(601 VCCT/PICT)

Determine
(21 provincial 
hospitals)

Assay 2
(by whom)

[Repeat Determine]
Stat-Pak
(65 pre-ART/ART 
centres)

Uni-gold
(19 subdivisional 
hospitals)
A2/A3 in parallel

Uni-gold
(3 divisional 
hospitals)
A2/A3 in parallel

Uni-gold
(83 sites)

StatPak
(191 VCCT/PICT)

Serodia
(21 provinical 
hospitals)

Assay 3
(by whom)

Uni-gold
(65 pre-ART/ART 
centres)

Insti-test
(19 subdivisional 
hospitals)
A2/A3 in parallel

Insti-test
(3 divisional 
hospitals)
A2/A3 in parallel

Not performed Not performed Immunocomb
(21 provincial 
hospitals)

Assay 4
(by whom)

- - - - - -

Assay 5
(by whom)

- - - - - -
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a  Cambodia: kits listed here are used by government not-for-profit facilities; for-profit facilities use different kits that are outside of the processes to manage test kits. 
b  The Philippines: there is no national testing strategy; testing sites select assays from the FDA list of approved test kits to suit their capacity, infrastructure and throughput.
c  Viet Nam: there are three groups of algorithms that are selected for use based on the laboratories’ capacity and throughput. Groups 1, 2 and 3 include 6, 4 and 6 different 

algorithms, respectively.  The examples listed in this table are the algorithms that are recommended by the Department of Health. 

Key for assays: Acon Foresight EIA = Acon Foresight EIAgen HIV1/2/0 Ab EIA; Determine = Alere Determine HIV-1/2; Murex  Ag/Ab EIA = Murex HIV Ag/Ab combo;  Serodia 
= Serodia HIV ½;  SD Bioline HIV-1/2 3.0; Stat-Pak = HIV1/2 Stat-Pak; ImmunoComb = Uni-gold; ImmunoComb HIV 1/2 BioSpot; Insti = Insti HIV-1/HIV-2 antibody test; MP 
Western Blot = Diagnostics HIV Blot 2.2  western blot assay; Uni-gold = Uni-gold HIV; VIKIA HIV ½ = VIKIA HIV ½ Biomerieux; Vironostika EIA = Vironostika  Biomerieux Micro 
ELISA™ system

Ag/Ab, antigen/antibody; ART antiretroviral therapy, A1, assay1; A2, assay 2; A3, assay3; EIA enzyme immunoassay, HTC HIV testing and counselling, IA immunoassay, NRL 
national reference laboratory, PICT provider-initiated counselling and testing, RDT rapid diagnostic test, VCT voluntary counselling and testing 

Mongolia Philippines b Viet NamC

Group A
 includes 6 

algorithms, one of 
which is detailed 

here as an example

Group B
includes 4 

algorithms, one of 
which is detailed 

here as an example

Group C 
includes 6 

algorithms, one of 
which is detailed 

here as an example

Assay 1
(by whom)

Determine
(primary health 
centre; VCT)

- Variousb: A1 selected 
from: RDT; EIAs; auto 
IA use 1; or 2 assays 
in combination
(522 screening sites)

SD Bioline SD Bioline Murex HIV

(approximately 1021 screening sites)

Assay 2
(by whom)

A2 selected from:
Serodia; Determine; 
Acon Foresight EIA
(provinces/district 
hospital –)

- Ag/Ab EIA or 
automated IA
A2/A3 in parallel
(1 National Serology 
Reference Laborator)

VIKIA HIV ½ Determine SD Bioline

(number of sites not provided)

Assay 3
(by whom)

 [A3 selected as a 
test with different Ag 
and technology than 
that used for A2] A3 
selected from:
Serodia; Determine; 
Acon Foresight EIA
(provinces/district 
hospital)

Acon Foresight EIA
(1 National Serology 
Reference Laborator)

Serodia
A2/A3 in parallel
(1 National Serology 
Reference Laborator)

DoubleCheckGold 
HIV 1&2

Murex HIV VIKIA HIV ½

Assay 4
(by whom)

- Serodia  [if NEG, 
test again on Acon 
Foresight EIA]
(1 National Serology 
Reference Laborator)

MP Diagnostics 
HIV Blot
(1 National Serology 
Reference Laborator)

- - -

Assay 5
(by whom)

- Inno-Lia HIV I/II 
(1 National Serology 
Reference Laborator)

- - - -
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Table A2.2  HIV: screening blood specimens

Cambodia Fiji Lao People's 
Democratic Republic

Mongolia Papua New 
Guinea

Philippines Viet Nam

Assay 1
(by whom)

Ag/Ab EIA
(24 provincial 
hospital)

Biomerieux HIV Ag/
Ab EIA

(3 divisional, 6 
subdivisional labs)

Determine
(15 provincial BCs)

SD HIV ½ 
ELISA 3.0 (25 x 
provincial blood 
banks; 1 NCTM)

Various:
Serodia, 
Determine or 
Immunocomb
(25 provincial/
private hospitals)

PA, EIAs or 
ChLIA
(>95 BSFs)

Various:
Ag/Ab EIA or ChLIA
(72 x sites)
(NAT 4 sites)

Assay 2
(by whom)

Test name not 
provided
(24 provinicial 
hospital)

Uni-gold
(3 divisional 
hospitals)

A2/A3 in parallel

[Retest w A1]
Biorad Ag/Ab 
(1 national BTC)

Western blot
(1 NCTM)

Serodia
 (25 provincial/
private hospitals)

EIA Ag/Ab 
A2/A3 in parallel

(1 x TTI NRL) RDT, 
EIA or ChLIA
(12 sites)

Assay 3
(by whom)

- Insti-test
(3 divisional 
hospitals)

A2/A3 in parallel

- - - PA 
A2/A3 in parallel 
(1 TTI NRL)

RDT or PA 
(12 sites)

Assay 4
(by whom)

- - - - - WB [Western 
blot?]
[if R] on Ag/Ab 
combo then Ag EIA 
performed]   
(1 TTI NRL) 

-

Key for assays: Acon Foresight EIA = Acon Foresight EIAgen HIV1/2/0 Ab EIA; Determine = Alere Determine HIV-1/2; Murex  Ag/Ab EIA = Murex HIV Ag/Ab combo;  Serodia = Serodia HIV ½;  SD Bioline 
HIV-1/2 3.0; Stat-Pak = HIV1/2 Stat-Pak; ImmunoComb = Uni-gold; ImmunoComb HIV 1/2 BioSpot; Insti = Insti HIV-1/HIV-2 antibody test; MP Western Blot = Diagnostics HIV Blot 2.2  western blot 
assay; Uni-gold = Uni-gold HIV; VIKIA HIV ½ = VIKIA HIV ½ Biomerieux; Vironostika EIA = Vironostika  Biomerieux Micro ELISA™ system

ab, antibody; an antigen; A2, Assay 2; A3, Assay 3; BC blood centre, BSF blood screening facility, ChLIA chemiluminiscent immunoassay, EIA enzyme immunoassay, ELISA enzyme - linked 
immunosorbent assay, NAT nucleic acid test, NCTM National Centre for Transfusion Medicine, NRL national reference laboratory, PA particle agglutination, R, reactive; RDT rapid diagnostic test, TTI 
transfusion-transmitted infection, TTI NRL Transfusion Transmissible Infection National Reference Laboratory, WB, western blot;

a  The Philippines: there is no national testing strategy; testing sites select assays from the FDA list of approved test kits to suit their capacity, infrastructure and throughput.

Table A2.3  HIV: testing performed for clinical management

Cambodia Fiji Lao People's 
Democratic Republic

Mongolia Papua New 
Guinea

Philippines Viet Nam

CD4  Yes 
8 sites

Yes
1 x site

Yes
5 sites

Yes
1 site

Yes
53a sites

Yes
approx. 17 sites

Yes 
56 sites

RNA – 
quantitative 
(viral load)

Yes
1 site

No Yes
1 site

Yes
1 site

Yes
2a sites

Yes
approx. 6 sites

Yes 
8 sites

RNA – 
qualitative  

Yes
1 site

No No Yes
1 site

No No Yes 
2 sites

Genotyping No No Yes
1 site

No No
(research only)

No
(research only)

Yes 
~4 sites

Drug 
resistance

Not provided No Yes
(1 site)

No
(research only)

No No
(research only)

Yes 
2 sites

a Papua New Guinea: 45 of the 53 sites offering CD4 testing were using point-of-care (POC) tests; 1 of the 2 sites offering viral load testing was not offering testing at the time of the analysis due to 
equipment problems.
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Table A2.4 Syphilis: clinical specimens from the general population

Cambodia Fijia The Lao PDR Mongolia Papua New 
Guinea

The Philippinesb Viet Nam

Assay 1: 
(by whom)

TPPA Macro-vue test
(15 subdivisional 
labs)

Macro-vue test
(3 divisional 
labs)

SD Bioline 
(1 lab)

TPHA
TPPA
ELISA IgG

VDRL
(25 facilities)

 Various RPR 
or RDT (ICT) or 
immunoassay 
(729 sites) 

Quick test or 
RPR

Assay 2: 
(by whom)

RPR TPPA (Alere 
Determine)
 (15 subdivisional 
labs)

TPPA (Alere 
Determine)
 (3 divisional 
labs)

Not performed Non-trep test/
RPR

TPHA
(25 facilities)

[Not mandatory]
TPPA or TPHA

TPHA, EIA

Assay 3: 
(by whom)

- - Isolation test 
EIA IgM

-

a The same testing strategy is used for testing clinical specimens and screening blood for syphilis.
b The Philippines: there is no national testing strategy, confirmatory testing is not mandatory; testing sites select assays from the FDA list of approved test kits to suit their capacity, infrastructure and 

throughput.

A2, Assay 2; A3, Assay 3; ELISA enzyme-linked immunosorbent assay, ICT immunochromatographic test, IgG immunoglobulin, RDT rapid diagnostic test, RPR rapid plasma reagin, TP TPHA Treponema 
pallidum haemagglutination assay, TPPA Treponema pallidum particle agglutination assay, VDRL Venereal Disease Research Laboratory (test) 

Table A2.5  Syphilis: screening blood specimens

Cambodia Fijia The Lao PDR Mongolia Papua New 
Guinea

The Philippinesb Viet Nam

Assay 1: 
(by whom)

Not provided
(24 provinicial 
hospitals)

Macro-vue test
(3 divisional; 15 
subdivisional labs)

Rapid plasma 
reagin (RPR) card 
syphilis test, 
(15 provincial BC)

Dialab anti-syphilis 
(25 provincial 
blood banks 1 
NCTM)

VDRL
(25 facilities)

Various (PA; EIA)
(>95 BSFs)

Various (RPR, PA, 
EIA)
(72 sites)

Assay 2: 
(by whom)

Not provided 
(24 provinicial 
hospitals)

TPPA (Alere 
Determine)
(3 divisional; 15 
subdivisional labs)

[repeat w A1]
TPHA (human)
(1 national BTC)

Not provided
 (1 NCCD)

TPHA
(25 facilities)

Not usually 
performed - only 
for special cases
(1 TTI NRL)

RPR; TPHA
(not mandatory)

a The same testing strategy is used for testing clinical specimens and screening blood for HBsAg.
b The Philippines: there is no national testing strategy; testing sites select assays from the FDA list of approved test kits to suit their capacity, infrastructure and throughput.

A2, Assay 2; A3, Assay 3, BC blood centre, BSF blood screening facility, EIA enzyme immunoassay, ICT immunochromatographic test, NCCD National Centre for Communicable Diseases (Mongolia), 
NCTM National Centre for Transfusion Medicine , NRL national reference laboratory, PA particle agglutination, RDT rapid diagnostic test, RPR rapid plasma reagin, TPHA Treponema pallidum 
haemagglutination assay, TPPA Treponema pallidum particle agglutination assay, TTI NRL Transfusion Transmissible Infection National Reference Laboratory, VDRL Venereal Disease Research 
Laboratory (test)

Table A2.6  HBV: clinical specimens from the general population

Cambodiaa Fijib The Lao PDR Mongolia Papua New 
Guinea

The Philippinesc Viet Nam

Assay 1: 
(by whom)

Various:
(HBsAg; RDT; 
EIA; auto IA) 

Determine
(15 
subdivisional 
labs)

DSI EIA
(3 divisional 
labs)

RDT 
(1 lab)

ELISA Surase 
B-96; Elecsys 
HBsAg Cobas  
(number of sites 
not provided)  

HBsAg Determine
(25 provincial and 
private hospitals) 

Various: use 1 or 
2 RDT or IA 
(~1300 sites)

Various (HBsAg; 
RDT; EIA; auto IA)

Assay 2: 
(by whom)

Not performed Not 
performed

Not 
performed

Not performed ELISA
Elecsys HBsAg 
confirmation 
cobas kit

Not performed Not frequently 
performed

Not frequently 
performed

a Cambodia, Viet Nam: there is no national testing strategy and no assigned screening or confirmatory testing.
b  The same testing strategy is used for testing clinical specimens and screening blood for HBsAg.
c  The Philippines: there is no national testing strategy, confirmatory testing is not mandatory; testing sites select assays from the FDA list of approved test kits to suit their capacity, infrastructure and 

throughput.

A2, Assay 2; A3, Assay 3, ELISA enzyme-linked immunosorbent assay, EIA enzyme immunoassay, IA immunoassay, HBsAg hepatitis B surface antigen, RDT rapid diagnostic test
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Table A2.7  HBV: screening blood specimens

Cambodia Fijia The Lao PDR Mongolia Papua New 
Guinea

The Philippinesb Viet Nam

Assay 1: 
(by whom)

Test name not 
provided

Determine OR 
DSI EIA
(3 divisional labs)

Determine HBsAg
(15 x provincial 
BCs)

HBsAg (test name 
not provided)

(25 x provincial 
blood banks, 1 
NCTM)

Determine
(25 facilities)

Various: HBsAg 
EIA; ChLIAs
(>95 BSFs)

EIA; ChLIA; others
(72 x sites)
(NAT 4 sites)

Assay 2: 
(by whom)

Test name not 
provided

Not performed [Repeat w A1]
BioRad HBsAg 
Monolisa ELISA
(1 national BC)

HBsAg retested in 
duplicate
Negative results 
tested for HBV DNA

Not performed (1 TTI NRL) EIA.; ChLIA
(4 sites)

a The same testing strategy is used for testing clinical specimens and screening blood for HBsAg
b The Philippines: there is no national testing strategy; testing sites select assays from the FDA list of approved test kits to suit their capacity, infrastructure and throughput.

BC blood centre, BSF blood screening facility, ChLIA chemiluminiscent immunoassay, ELISA enzyme-linked immunosorbent assay, EIA enzyme immunoassay, HBsAg hepatitis B surface antigen, NAT 
nucleic acid test, NCTM National Centre for Communicable Diseases (Mongolia), NRL national reference laboratory, TTI NRL Transfusion Transmissible Infection National Reference Laboratory

Table A2.8  HCV: clinical specimens from the general population

Cambodiaa Fiji The Lao PDR Mongolia Papua New 
Guinea

The 
Philippinesb

Viet Nam

Assay 1: 
(by whom)

Various:
RDT, Serodia, 
ELISA auto IA
(number of sites 
not provided)

SD Bioline; 
(15 
subdivisional/
peripheral labs)

DSI EIA
(3 divisional)

BioTech RDT
(1 hospital)

ELISA Nanbase 
C-90; Elecsys 
anti-HCV Cobas 

Not performed 
presently

RDT or ELISA 
or auto IA 
(usually 1 test, 
few screen 
with 2 tests)
(~500 sites) 

Various
(number of 
sites not 
provided)

Assay 2: 
(by whom)

Not performed Sent to private 
lab in New 
Zealand

Sent to private 
lab in New 
Zealand

Not performed BioRad 
Deciscan 
HCV PLUS 
(immunoblot)

- Strip 
Immunoblot
(few sites 
refer for 
confirmation)

(1 National 
Serology 
Reference 
Laboratory)

Various but not 
all sites test 
with Assay 2
(number of 
sites not 
provided)

Assay 3: 
(by whom)

- - - - - - -

a  Cambodia, Viet Nam: there is no national testing strategy and no assigned screening or confirmatory testing sites. 
b  The Philippines: there is no national testing strategy, confirmatory testing is not mandatory and only few refer to NRL for confirmation; testing sites select assays from the FDA list of approved test kits 

to suit their capacity, infrastructure and throughput.

A2, Assay 2; A3, Assay 3; ELISA enzyme-linked immunosorbent assay, EIA enzyme immunoassay, HCV hepatitis C virus, IA immunoassay, NRL national reference laboratory, RDT rapid diagnostic test
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Table A2.9  HCV: screening blood specimens

Cambodia Fijia Lao's Peoples 
Democratic Republic

Mongolia Papua New 
Guinea

Philippines Viet Nam

Assay 1: 
(by whom)

Test name not 
provided
(24 provinicial 
hospitals)

SD Bioline OR 
DSI EIA
(3 divisional; 6 
subdivisional 
laboratories

RDT Tri dot, J Mitra
(15 provincial BC)

SD HCV ½ ELISA 
3.0 (25 provincial 
blood banks 1 
NCTM)

Not performed 
presently

Various: EIA; 
ChLIAs; few BSFs 
screen with 2 tests
(>95 BSFs)

EIA; ChLIA
(72 sites)
(NAT 4 sites)

Assay 2: 
(by whom)

Test name not 
provided
(24 provinicial 
hospital)

Sent to private lab 
in New Zealand

Retest with Assay 1: 
Serodia
 (1 national BTC)

- - EIA Ag/Ab
A2/A3 in parallel 
 (1 TTI NRL)

EIA; RDT; ChLIA
(35 sites)

Assay 3: 
(by whom)

- - - - - ChLIA Ab 
A2/A3 in parallel 
 (1 TTI NRL)

-

Assay 4: 
(by whom)

- - - - - Western blot or 
Ag EIA
(if R on EIA Ag/Ab 
combo and NR on 
ChLIA Ab then Ag 
EIA performed) 
 (if R on ChLIA Ab 
and NR on EIA Ag/
Ab  then western 
blot performed) 
(1 TTI NRL)

-

a The same testing strategy is used for testing clinical specimens and screening blood for anti-HCV.

A1, Assay 1; A2, Assay 2; A3, Assay 3; BC blood centre, BSF blood screening facility, EIA enzyme immunoassay, ICT immunochromatographic test, NCCD National Centre for Communicable Diseases 
(Mongolia), NCTM National Centre for Transfusion Medicine, NR, non-reactive; NRL national reference laboratory, PA particle agglutination, R, reactive; RDT rapid diagnostic test, R, reactive; RPR rapid 
plasma reagin, TPHA Treponema pallidum haemagglutination assay, TPPA Treponema pallidum particle agglutination assay, TTI NRL Transfusion Transmissible Infection National Reference Laboratory, 
VDRL Venereal Disease Research Laboratory (test)
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8.1 Cambodia

There were more systems in place to support HIV testing than for testing the other 
three pathogens (syphilis, HBV and HCV). There were almost no systems in place to 
support HBV and HCV testing.

There are at least 255 laboratories conducting HIV testing in Cambodia. Laboratories 
are supported by a national reference laboratory and a national EQAS. Not-for-profit 
HIV testing laboratories are required to be licenced. 

Not-for-profit HIV testing laboratories are required to use HIV test kits that are listed 
in the US Centers for Disease Control and Prevention (CDC) or WHO prequalified list. 
However, there is no control over the HIV test kits that for-profit laboratories use. The 
extent of  testing in for-profit facilities could not be determined.

There are at least 28 laboratories testing for syphilis. There is no designated reference 
laboratory and only partial systems are in place for licencing laboratories. 

There are no systems in place to ensure that the syphilis, HBV and HCV test kits used 
in Cambodia are qualified/registered. This suggests that laboratories can test with any 
test kits available in the market, regardless of  their quality.  

There are no national EQAS in place in Cambodia for syphilis, HBV and HCV. However, 
approximately 20 testing sites have enrolled in an international EQAS. For those sites that 
are not participating in EQAS, if  substandard test kits are in use, or if  laboratories are 
making testing errors, the incorrect results generated would most likely not be detected.

Laboratories are progressing with the development of  SOPs for HIV and syphilis 
testing. However, it was not known if  similar developments are ongoing in HBV and 
HCV testing laboratories. 

There is no national body responsible for HBV and HCV testing in Cambodia. As such, 
there are generally no systems in place to manage the quality of  test kits, laboratories 
or test results. There is also no national HBV or HCV testing strategy. Because of  this, 
laboratories are performing a single anti-HCV or HBsAg test and reporting the results 
without additional testing for confirmation. There is a chance that false-positive results 
are being reported.

Not-for-profit laboratories experienced some difficulties in maintaining appropriate 
stocks of  test kits. This occurred much less frequently in for-profit laboratories. Other 
differences in the way systems were applied in not-for-profit and for-profit laboratories 
included the national HIV EQAS, in which only not-for-profit laboratories participated.  

Annex III: Summary of findings 
and recommendations, by country

8
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There is no national body responsible for the audit and accreditation of  laboratories 
and no laboratories are accredited. However, two international partners are working 
with approximately 30 laboratories to implement laboratory QMS as a step towards 
accreditation.  These activities are coordinated by the MoH.

Most facilities report anti-HCV and HBsAg test results following a single first-line assay 
with no additional testing to confirm the status. 

Recommendations

The national body for HIV testing in Cambodia could be expanded and could include 
testing for syphilis, HBV and HCV. Plans should be developed to design and implement 
systems to support testing. These should include the following:

•	 approval	and	management	of 	test	kits	(including	supply);
•	 development	of 	simple	QMS	(also	required	for	HIV);
•	 development	of 	national	HBV	and	HCV	testing	strategies	that	include	two	assays,	 
 i.e. first-line and additional testing to confirm status;
•	 development	of 	national	EQAS;	
•	 licensing	of 	laboratories.

Where appropriate, development should build on existing systems that are already in 
place.

8.2 Fiji

Systems were in place equally for HIV, syphilis, HBV and HCV testing. There were at 
least 24 laboratories conducting such testing.

There was a designated body responsible for the testing of  HIV, syphilis, HBV and HCV 
in Fiji. However, there were no systems in place to approve of  or licence laboratories 
to perform this testing. 

There was no national authority responsible for qualification/registration of  test kits. 
However, it was reported that there is a list of  “approved” test kits and that the use of  
these test kits is monitored. Not-for-profit laboratories experienced some difficulties in 
maintaining appropriate stocks of  test kits.  

It was reported that there were quality standards in place for testing for the four 
pathogens. Training in laboratory quality had been conducted and some minimum 
laboratory standards were defined. SOPs were reported to be in place for all of  the 
categories that were listed in the WHO Laboratory Assessment Tool (LAT). It is not 
clear, however, what proportion of  laboratories had these in place. Realistically, it is 
unlikely that all required SOPs were in place in all of  the laboratories.
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There is a national body responsible for the audit and accreditation of  laboratories; 
however, at this stage, no laboratories have been accredited.

It was reported that there were national EQAS in place for HIV, syphilis, HBV and HCV 
testing. Although participation in EQAS is mandatory, at present, only 25% of  the 
not-for-profit laboratories are participating. No information was provided on for-profit 
laboratories in Fiji, so the differences were unclear in the way systems were applied in 
not-for-profit and for-profit laboratories.

A national testing strategy was in place, which included additional testing to confirm 
the status for HCV. However, there was no national testing strategy for HBV, and HBsAg 
test results were reported following a single first-line test with no additional testing. 

Recommendations

The national body responsible for HIV, syphilis, HBV and HCV testing activities should 
develop a plan to design and implement systems to support testing. These should 
include the following:
•	 approval	and	management	of 	test	kits	(including	supply);	
•	 further	development	of 	simple	QMS	in	all	laboratories;
•	 support	 for	 laboratories	 to	 prepare	 for	 and	 gain	 accreditation	 from	 the	 national	 
 accreditation body; 
•	 mechanisms	to	ensure	that	all	laboratories	participate	in	national	EQAS;	
•	 development	of 	a	national	 testing	strategy	for	HBV	that	 includes	two	assays,	 i.e.	 
 first-line and additional testing to confirm the status.

Where appropriate, development should build on existing systems that are already in 
place. 

8.3 The Lao People’s Democratic Republic

There were at least 165 laboratories testing for HIV in the Lao People’s Democratic 
Republic, with some systems in place to support testing. 

There was a national body responsible for HIV testing and a designated HIV reference 
laboratory. There was a system in place to manage the laboratories that conduct testing, 
with not-for-profit laboratories being reviewed before being awarded a licence.  For-profit 
laboratories were not included in this system, which suggests little control over these 
laboratories. The extent of  testing in for-profit laboratories could not be determined.

There was a process to manage the HIV test kits that were being used by laboratories.  
There was a national authority responsible for test kit qualification/registration; 
an “approved” list of  kits was available and the use of  these kits was monitored.  
Laboratories experienced difficulties in maintaining appropriate stocks of  test kits.  
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Quality standards for HIV testing were partially in place and there was some training in 
laboratory quality. It is not known if  SOPs were in place in any of  the laboratories, and 
there was no system in place to audit or accredit laboratories. 

There was no national EQAS for HIV testing, which suggests that the quality of  testing 
in the 165 laboratories was not known. 

There was no national body responsible for HBV and HCV testing in the Lao People’s 
Democratic Republic; a system was partially in place for syphilis. As such, there were 
generally no systems in place to manage the quality of  laboratories, test kits or test 
results. 

There was no national body responsible for the audit and accreditation of  laboratories, 
and no laboratories were accredited.

It was reported that there was only one facility performing diagnostic testing for syphilis, 
HBV and HCV in the Lao People’s Democratic Republic. In each case, a single assay 
was performed and results were reported without additional testing for confirmation. 
This increases the risk of  false-positive results being reported. Without an EQAS, it 
is difficult to identify incorrect test results, problems with test kits or problems with 
laboratory methods.

The current national testing strategy for HIV includes only two assays, as the prevalence 
of  HIV is less than 5% in the population, it is recommended that the testing algorithm 
includes three assays
 

Recommendations

The national body responsible for HIV testing should develop a plan to design and 
implement systems to support testing. These should include the following:
•	 development	of 	a	national	EQAS	for	HIV	testing;
•	 development	of 	simple	QMS;
•	 development	of 	a	national	testing	strategy	that	includes	three	assays	(as	opposed	 
 to two).

The national body for HIV testing could be expanded to include testing for syphilis, 
HBV and HCV. This body should develop a plan to design and implement systems to 
support testing. These should include:
•	 approval	and	management	of 	test	kits	(including	supply);
•	 development	of 	simple	QMS
•	 development	of 	national	testing	strategies	for	HBV	and	HCV	that	include	two	assays,	 
 i.e. first-line and additional testing to confirm status;
•	 development	of 	national	EQAS	
•	 support	 for	 laboratories	 to	 prepare	 for	 and	 gain	 accreditation	 from	 the	 national	 
 accreditation body (also required for HIV). 

Where appropriate, development should build on existing systems that are already in 
place.  
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8.4 Mongolia

Systems were in place equally for HIV, syphilis, HBV and HCV testing. At least 41 
laboratories perform HIV, HBV and HCV testing, and 31 perform syphilis testing. 

There was a designated body responsible for the testing of  HIV, syphilis, HBV and HCV 
in Mongolia. There were systems in place to review and licence not-for-profit and for-
profit laboratories to perform this testing.

There was a national authority responsible for test kit qualification/registration for HIV 
and syphilis, and partial systems in place for HBV and HCV test kits. For testing of  all 
four pathogens, there was an “approved” list of  kits. However, it seems that the use 
of  approved kits was not monitored and that the quality of  the test kits may not be 
periodically reviewed once in use. All not-for-profit laboratories experienced difficulties 
in maintaining appropriate stocks of  test kits. For-profit laboratories experienced fewer 
difficulties with HCV and HBV kits.

There were quality standards in place for testing of  the four pathogens, and minimum 
requirements of  staff  and equipment were specified. Test methods were standardized.  
Laboratories had received some training in laboratory quality for all four pathogens.

SOPs were reported to be in place for all of  the categories that were listed in the LAT.  
It was not clear, however, what proportion of  laboratories have these in place. Only 
about 15% of  laboratories have a designated quality manager, suggesting that fully 
functional QMS were not in place in all laboratories.

There was a national body responsible for the audit and accreditation of  laboratories.  
One facility is in the process of  being accredited.

A national EQAS was in place for HIV, syphilis, HBV and HCV testing. Participation in 
EQAS is mandatory for not-for-profit laboratories and it appears that the majority of  
laboratories are participating. In contrast, participation in EQAS is not mandatory for 
for-profit laboratories, and none of  them participate.

There was a system to licence laboratory workers, where required by governmental 
bodies prior to conducting testing, and to provide ongoing education.  

National testing strategies were in place and included additional testing to confirm the 
status for HIV, syphilis, HBV and HCV . 

Recommendations

The national body that is responsible for HIV, syphilis, HBV and HCV testing activities 
should develop a plan to design and implement systems to support testing. These 
should include the following:
•	 full	integration	of 	HBV	and	HCV	test	kits	into	the	system	to	qualify/register	kits;		
•	 further	development	of 	simple	QMS	in	all	laboratories;
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•	 support	 for	 laboratories	 to	 prepare	 for	 and	 gain	 accreditation	 from	 the	 national	 
 accreditation body; 
•	 participation	of 		for-profit	laboratories	in	the	national	EQAS.

Where appropriate, development should build on existing systems that are already in 
place. 

8.5 Papua New Guinea

There were 601 first-line testing sites, 191 additional testing sites to confirm status 
and 25 laboratories testing for HIV in Papua New Guinea. There were some systems in 
place to support this testing. 

There was a national body responsible for HIV testing and an HIV reference laboratory.  
There was a system in place to manage the laboratories that conduct testing, with 
laboratories being reviewed before being awarded a licence to test.  

There was a process to manage the HIV test kits that were being used by testing sites; 
an “approved” list of  kits was available and the use of  these kits was monitored. 

Quality standards for HIV testing were available; there were minimum requirements 
for equipment, and test methods were standardized. There were some SOPs relating 
to analytical methods, which had been prepared at a national level. However, no other 
SOPs had been prepared to manage laboratory-related HIV activities. Some training in 
laboratory quality had been conducted.  

There was a national EQAS for HIV. It was compulsory for not-for-profit testing sites to 
participate in this. However, only 30% of  the testing sites were participating.  

It was reported that at least 21 laboratories were testing for syphilis, HBV and HCV. 
However, in February 2014 (at the time the questionnaire was completed), there were 
no laboratories testing for HCV.   

There were very few activities in place to manage syphilis, HBV and HCV test kits. 
There was no list of  “approved” kits. There were no EQAS in place for syphilis, HBV 
and HCV testing. As such, if  substandard test kits were being used, or if  laboratories 
were making testing errors, the incorrect results generated would most likely not be 
detected.

There were no quality standards or minimum requirements specified for the testing 
of  syphilis, HBV and HCV. Laboratories conducting this testing had not received any 
training in laboratory quality.

There was a national body that inspected laboratories to assess quality; however, this 
was being done only for laboratories associated with blood banking activities.

Laboratories experienced difficulties in maintaining appropriate stocks of  test kits for 
all four pathogens.  
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One of  the two testing algorithms being used for HIV included only two assays. As the 
prevalence of  HIV is less than 5% in the population, it is recommended that the testing 
algorithm includes three assays.

There was no national testing strategy for HBV, and HBsAg test results were reported 
following a single first-line assay with no additional testing. Reporting results from a 
single assay carries a risk of  reporting false-positive results.

Recommendations

The national body responsible for HIV testing should develop a plan to design and 
implement systems to support testing. These should include the following:
•	 development	of 	simple	QMS;
•	 participation	of 	all	HIV	testing	laboratories	in	the	national	EQAS;
•	 extension	of 	the	activities	of 	the	national	inspection	body	to	include	all	laboratories	 
 performing clinical diagnostic functions; 
•	 development	of 	a	national	testing	strategy	that	includes	three	assays	(as	opposed	 
 to two).

The national body for HIV testing could be expanded to include testing for syphilis, 
HBV and HCV. This body should develop a plan to design and implement systems to 
support testing. These should include the following:
•	 approval	and	management	of 	test	kits	(including	supply);	
•	 development	of 	national	standards	to	include	syphilis,	HBV	and	HCV	testing;
•	 development	of 	simple	QMS;
•	 development	of 	national	testing	strategies	for	HBV	and	HCV	that	include	two	assays,	 
 i.e. first-line and additional testing to confirm the status;
•	 development	of 	national	EQAS.	

Where appropriate, development should build on existing systems that are already in 
place 

8.6 Philippines

Systems were in place equally for HIV, HBV and HCV. Almost all systems were fully in 
place or were in place but did not have 100% coverage. Most systems were in place for 
syphilis testing with the exception of  EQAS.

There was a designated body responsible for the testing of  HIV, syphilis, HBV and HCV 
in the Philippines. There were systems in place to review and licence laboratories to 
perform testing. Licensing was required for both not-for-profit and for-profit laboratories.
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There was a national authority responsible for qualification/registration of  test 
kits for all pathogens. This system involved a technical evaluation where samples 
were tested to determine performance characteristics of  the test kits. This was in 
contrast to many countries of  the Western Pacific Region, in which the approval and 
recommendation for use of  kits was based on information provided by WHO. Not-for-
profit laboratories all experienced difficulties in maintaining appropriate stocks of  
test kits. For-profit laboratories experienced fewer difficulties in maintaining stocks 
of  HBV and HCV test kits.

Specific quality standards were partially in place for testing of  each pathogen, and 
training on laboratory quality had been conducted but only in some laboratories. Test 
methods were standardized for all pathogens except syphilis.

SOPs were in place in a small proportion of  laboratories; half  of  the laboratories 
had SOPs for their analytical methods. There was a national body responsible for the 
audit and accreditation of  laboratories; however, only a few laboratories have been 
accredited.

A well-established national EQAS was in place for HIV, HBV and HCV testing.  Participation 
was mandatory for both for-profit and not-for-profit laboratories, and approximately 
90% of  laboratories were participating. There was no national EQAS for syphilis testing

There was a system to licence laboratory workers and to provide ongoing education.  

There were no national testing strategies for HBV and HCV. Although the national 
reference laboratory offered additional testing to confirm the status for HCV, this 
was not mandatory. Few facilities conducted a second assay for HBV. This means 
that in some cases, anti-HCV and HBsAg results were being reported on the basis of  
a single test.

Recommendations

The national body that is responsible for HIV, syphilis, HBV and HCV testing activities 
should develop a plan to design and implement systems to support testing. These 
should include the following:
•	 further	development	of 	simple	QMS	in	all	laboratories;
•	 support	 for	 laboratories	 to	 prepare	 for	 and	 gain	 accreditation	 from	 the	 national	 
 accreditation body; 
•	 establishment	of 	a	national	EQAS	for	syphilis	testing;
•	 development	of 	national	testing	strategies	for	HBV	and	HCV	that	include	two	assays,	 
 i.e. first-line and additional testing to confirm status.

Where appropriate, development should build on existing systems that are already in 
place. 
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8.7 Viet Nam

Systems were more fully in place for HIV than for the other three pathogens. 

There was a designated national body responsible for testing of  HIV only. There were 
over 1100 laboratories that performed HIV testing and these were structured in a 
tiered manner.   

There were systems in place, or partially in place, to review and licence not-for-profit 
and for-profit laboratories to perform HIV testing only. There were no designated 
national reference laboratories for any of  the four pathogens, although the MoH was 
in the final stages of  designating two national reference laboratories for HIV testing.

There were more systems in place to manage HIV test kits than for the other three 
pathogens. There was a national authority responsible for qualification/registration of  
test kits for HIV, but this was only partially in place for HBV and HCV. Not-for-profit and 
for-profit laboratories both experienced some difficulties in ensuring a constant supply 
of  HIV, HBV and HCV test kits.  

Quality standards were partially in place. Minimum requirements for staff  and 
equipment were standardized for all four pathogens. However, test methods were not, 
or were only partially standardized. Laboratories had received training in laboratory 
quality, although only partially for HIV, syphilis, HBV and HCV.

For HIV testing laboratories, 20% reported having SOPs and about 15% had other 
QMS elements listed. It was not known if  there were elements of  QMS in place in 
syphilis, HBV and HCV testing laboratories.

There was a national body responsible for the audit and accreditation of  laboratories. 
All facilities that conduct additional HIV testing to confirm status have been accredited. 
It was reported that there was also a system to certify laboratories.

A national EQAS was in place for HIV and participation was mandatory; 40% of  not-
for-profit laboratories were participating. EQAS was partially in place for HBV and HCV 
testing where a scheme was offered to national institutes and hospitals only. There was 
no EQAS for syphilis testing.  

For HIV, there was a system in place to licence laboratory workers and provide ongoing 
education.  

There were no national testing strategies for HBV and HCV. Although some sites 
conducted a second assay, this was not mandatory. This means that anti-HCV and 
HBsAg test results were being reported on the basis of  a single test.
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Recommendations
The national body that is responsible for HIV, syphilis, HBV and HCV testing activities 
should develop a plan to design and implement systems to support testing. These 
should include the following:

•	 a	designated	national	body	responsible	for	syphilis,	HBV	and	HCV	testing;	
•	 further	development	of 	simple	QMS	in	all	laboratories;
•	 support	 for	 laboratories	 to	 prepare	 for	 and	 gain	 accreditation	 from	 the	 national	 
 accreditation body; 
•	 development	of 	an	EQAS	for	syphilis,	HBV	and	HCV	testing;	and
•	 development	of 	national	testing	algorithms	for	syphilis,	HBV	and	HCV,	which	include	 
 two assays, i.e. first-line and additional testing to confirm the status.

Where appropriate, development should build on existing systems that are already in 
place. 

1   WHO/HIV. Consolidated guidelines on HIV testing services. Geneva, World Health Organization, July 2015. 
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