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The TREAT Asia (Therapeutics, Research, Education, and AIDS Training in Asia) Network, supported by amfAR, is 
building capacity for the genetic analysis of clinical specimens in laboratories engaged in surveillance and monitoring 
of HIV drug resistance in the region. 
Antiretroviral (ARV) resistance is caused by certain mutations, alone or in combinations in the viral genome, that 
reduce ARV susceptibility compared with that of wild-type viruses.
HIV-1 Genotypic ARV testing (HIV genotyping) is a complex, multi-layered test that involves genetic sequencing of 
the viral genome, editing of the genetic sequence, the detection of drug resistance mutations (DRMs) that confer 
ARV resistance, and the interpretation of resistance to ARV drugs. 
In resource-limited settings, large-scale public health surveillance and patient management may depend on lower-
cost “home brew” methods which may not be rigorously validated nor subjected to approval by regulatory bodies. 
Therefore, quality assurance measures, and careful evaluation of local HIV genotyping methods are essential for 
national and individual monitoring for ARV drug resistance. 

External quality assessment schemes (EQAS) are designed to assess the accuracy and reliability of testing outcome, 
detect problems in participants’ testing procedures, identify, and subsequently minimize, discrepancies between 
participants’ results, and provide a component of ongoing education of the testing process. 
The TREAT Asia Network has established an EQAS - designated TAQAS - to assess the accuracy and consistency 
of the outcome of HIV genotyping across the network of testing laboratories. 
This poster describes the outcomes of four TAQAS panels.

The goal of the TAQAS is to standardize and optimise the outcome of HIV genotyping among sequencing platforms 
and laboratories to enable meaningful, confident and quality comparison of results from different testing centres.  
The objectives of TAQAS are to:

Establish consistency of good quality sequencing and detection of DRMs in HIV-1 subtypes B and non-B 
plasma samples;
Assess participants’ genotypic results and their interpretation to predict ARV susceptibility and resistance; 
Establish a laboratory network to support the implementation of HIV genotyping in the region. 

Panels distributed to participating laboratories included plasma (TAQAS 1-3) or electropherograms (TAQAS 4) 
derived from ARV-naive and -treated individuals, and normal human plasma spiked with co-cultured virus. 
In the 18 month period after April 2006 four panels were distributed to up to 15 participants (13 Asian, one South 
African and one U.S. laboratory that served as the reference laboratory).
Participants sent their results for compilation and analysis to the EQAS provider. 
For each sample:

a phylogenetic analysis was performed to confirm the accuracy of sample handling, sequencing integrity, 
and to exclude contamination
a consensus sequence for each sample was deduced by aligning the edited nucleotide sequences 
returned by each participant and identifying the majority result at each nucleotide (1).

Nucleotide sequences aligned against the consensus sequence were made available on the Web and participants 
were encouraged to inspect the alignments.

To facilitate improvement of manual sequence editing, participants were encouraged to review their 
original electropherograms where differences from the consensus sequence occurred.

Nucleotide sequences returned by participants were analysed to determine:

the level of agreement between participants’ sequences and
the DRMs and viral mixtures compared to the consensus sequence from all participants including the 
reference laboratory results in each panel.  

ARV susceptibility profiles interpreted by participants were compared. 

The increasing numbers of participants in successive TAQAS Panels were: TAQAS 1: N=10; TAQAS 2 and 3: N=11; 
TAQAS 4: N=15. Laboratory 1 acted as the reference laboratory. 
Phylogenetic analysis identified unrelated sequences submitted by three participants testing two samples, and these 
data were removed from further analysis. 

Figure 1 Participants achieved a high level of agreement (>97.5%) at the nucleotide sequence level when they tested 
their second and, in some cases, first TAQAS panel. 

All participants reported >99% agreement when they tested the electropherogram panel.

1. Sayer, D.C. et al. J. Clin. Microbiol., 2003. 41, 227-36.

2. Erali, et al. J. Clin. Microbiol., 2001. 39, 2157-2165.
3. Neuwald, et al. J. Clin. Virol., 2002. 25, S55-S63. 

4. Stanford Database http://hivdb.stanford.edu/pages/algs/HIVdb.html.

5. Schafer et al. 2003. J. Clin. Microbiol., 2003. 39,1522-1529.

6. Land, S. et al. Abstract 1:30. XV International AIDS Conference, 2004.
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Figure 2 Most participants detected >80% of the DRMs in the plasma panels and >95% of the DRMs in the 
electropherogram panel.
Samples in TAQAS 3 contained more viral mixtures at DRMs than TAQAS 1 or 2 (Chi-square: p<.05).
The complexity of TAQAS 3 may explain the general decline in the participants’ detection of DRMs in TAQAS 3. 
Complexity of sequence interpretation is associated with the presence of mixed virus populations (2, 3).

Figure 3 Most participants increased their detection of viral mixtures in TAQAS 2 compared with TAQAS 1.  
The decrease in detection of viral mixtures in TAQAS 3 may be explained by the increased complexity of TAQAS 
3 as discussed above.
Three participants (IDs: 2, 5 and 11) consistently under-detected viral mixtures in the plasma panels.  One of 
these participants  (ID: 11) reported 70% of the viral mixtures in the electropherogram panel.

Table 1 The level of agreement in interpretation of ARV resistance was higher in TAQAS 1 and TAQAS 2 when all 
participants used the same system, the Stanford Database (4).

Some, but not all, differences in interpretation occurred when participants failed to detect DRMs.
The difference in the level of agreement in interpretation of ARV resistance in TAQAS 3 when participants used 
various systems or the same system was not significant. 

Participants that used the Stanford Database reported different levels of protease inhibitor susceptibility.

Participants demonstrated high level agreement at the nucleotide sequence level that was consistent with that 
reported in the literature (Figure 1) (5).
Participants maintained a high level of detection of DRMs that was consistent with the level of detection achieved 
in other EQAS (Figure 2) (6).
Participants’ detection of viral mixtures varied and correlated with detection of DRMs (Pearson’s r: p<.05), 
therefore ability to detect viral mixtures reflects, to a certain degree, the quality of testing (Figure 3).

Participants’ detection of viral mixtures may be influenced by the proportion of DRMs present as 
mixtures of mutant and wild type virus, nucleotide sequence quality and sequence editing.

Agreement in interpretation of ARV resistance may be increased when all participants use the same system 
(Table 1).

The laboratory participants in TAQAS (see poster handout for details).
TREAT Asia is a program of amfAR, The Foundation for AIDS Research and the TAQAS is supported in part by a grant 
from the Ministry of Foreign Affairs from the government of The Netherlands through a partnership with Stichting Aids 
Fonds.
The National Centre in HIV Epidemiology and Clinical Research is funded by the Australian Government Department of 
Health and Ageing, and is affiliated with the Faculty of Medicine, The University of New South Wales. 
The content of this publication is solely the responsibility of the authors and does not necessarily 
represent the official views of any of the institutions mentioned.
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