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Abstract: Detection of Antiretroviral Drug Resistance and Impact of HIV Drug Resistance
Database on Result Interpretation
Niracha Athipanyasilp, M.Sc.
Department of Microbiology, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok 10700, Thailand.
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Highly active antiretroviral therapy (HAART) regimen can effectively suppress HIV replication and induce
immune restoration; however, extensive use of antiretroviral agents has increased drug resistance. Genotypic
assay detects nucleotide mutations in protease and reverse transcriptase genes associated with antiretroviral
resistance. The interpretation of genotypic assay usually varies between laboratories depending on the systems
of HIV drug resistance database, such as Stanford, Agence Nationale de Recherche sur le SIDA (ANRs), and
Rega. These systems use different bioinformatics tools to construct the mathematical model for drug resistance
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prediction, causing the discrepancy results. Moreover, the HIV subtype B is normally used as a reference strain,

which is not correlated with the circulating strain in Thailand, CRF_O1AE. Incorrect interpretation when using

this reference strain for CRF_01AE samples was reported in this study. Thus, the development of HIV database

using CRF_O1AE as a reference strain will improve the precise interpretation of HIV drug resistance detection.

Keywords: HIV drug resistant genotype; HIV drug resistant database; HIV drug resistant software interpretation
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il 7 #lianlFFuayTAlALFIGUA abacavir (ABC),
didanosine (ddl), emtricitabine (FTC), lamivudine
(3TC), stavudine(d4T),tenofovir(TDF),zidovudine
(AZT)*®

2. Non-Nucleoside Reverse Transcriptase
Inhibitors (NNRTIs)
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14 ﬁﬁmﬁlﬁ%’uauﬁmmﬁﬁm efaviranz (EFV),
etravirine (ETR),
(RPV)*®

nevirapine (NVP), rilpivirine

3. Protease Inhibitors (Pls)
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twmnanigalhSaetla’ Tnaaulas protease
#31vlunnannidotegledvintniifa gag uas
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atazanavir (ATV), darunavir (DRV), fosamprenavir
(FPV), indinavir (IDV), nelfinavir (NFV), ritonavir
(RTV), saquinavir (SQV), tipranavir (TPV)**

4. Integrase Inhibitors
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Tunswanuansnugnasuaavsadngntauaaay
Host infected cells tnlunguiidl 3 #fiafilésu
aydlAElAlElaun dolutegravir (DTG), elvitegravir
(EVG), raltegravir (RAL)*®
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Genotype testing
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Genotypic drug-resistance

interpretation systems
flagiiufissuunisutananishasann

AuliFaagnainnaisszuy Famged 1
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ssuunlsuilana wnauliaya n1susziiunaniaaaiin HRERE VTR
Stanford Expert rule based Retrospective S/PL/LL/IR/HR
VirtualPhenotype Database Retrospective Quantitative
Geno2pheno Database Retrospective S/R
RetroGramTM Expert rule based Retrospective A/B/C/D/U
Rega Expert rule based Retrospective S/I/R
Viroscore Expert rule based Retrospective S/I/R
ANRS Expert rule based Retrospective S/I/R
ViroSeq Expert rule based N/A S/PM/P/HM/H

*A: can be used, B:consider use if no class A drug available, C:consider use if no class A or B drug available , D: consider

use if no class A, B, xor C drug available, U: uncertainties, S: susceptible, PL: possible low-level resistance, LL: low-level

resistance, IR or I: intermediate resistance, HR: high level resistance, R: resistance, PM: possible multi-NRTI resistance,

P: possible resistance, HM: high-level multi-NRTI resistance, H: high-level resistance
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