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Executive summary

- Background

The promising efficacy and excellent tolerability of integrase inhibitors (INIs) has soon led to
its introduction into first line regimens. However, resistance to the first-generation integrase
inhibitors, Raltegravir and Elvitegravir can arise rapidly as a result of single mutations or
combination of mutations in the integrase gene and cross resistance with new generation
drug, Dolutegravir, has recently been described. Furthermore, an increasing frequency of
transmitted drug resistance to INI-naive patients have been observed. Surveillance of the
INIs resistance is therefore crucial for optimizing the treatment regimens and routine
monitoring the efficacy of integrase inhibitor-based antiretroviral therapy (ART).

- Aim and Objectives

1. To develop a simple and low-cost Kompetitive Allele-specific PCR (KASP) genotyping
test for routine clinical detection of integrase inhibitor resistance.

2. To determine the current prevalence of major mutations associated with integrase
inhibitor resistance among ART-naive, ART-experienced/INI-naive and INI-experienced
patients.

- Project design

The diagnostic performance of KASP genotyping test was evaluated against integrase
sequencing assay using archived plasma samples collected from a total of 160 HIV-1
infected individuals. The KASP genotyping test was then used to determine the prevalence
of major mutations to integrase inhibitor resistance among 157 patients requesting for
genotyping resistance test in the period between January and December 2016, including
120 ART-naive, 30 ART-experienced/INI-naive and 7 INI —experienced subjects.

- Target population

PLHIV/AIDS who had been followed up in ITC under Special Preventive Programme for at
least three years.

- Main achievements

Five in-house Kompetitive Allele Specific PCR (KASP) genotyping assays were developed
to detect the major drug resistance mutations (DRMS) at position T66, G140, Y143, Q148
and N155 of integrase gene in HIV genome respectively. An operational protocol of the KASP



genotyping assay for routine clinical detection of integrase inhibitor resistance was
developed.

For evaluation of the diagnostic performance of KASP genotyping assays, a total of 160
plasma samples collected in 2010-2015 were analysed. A total of 142/160 (88.75%) samples
successfully amplified by all the five KASP assays and were classified into wildtype and
mutant groups. The genotyping result was found to be fully concordant with sanger
sequencing.

In addition, a total of 157 plasma samples collected in 2016 were subjected to KASP
genotyping. A total of 156/157 samples were classified as wildtype and one was typed as
Q148R. The KASP result was fully concordant with Sanger sequencing. The prevalence of
DRMs associated with INI resistance was found to be 0.6% (1/157) in 2016 cohort. The rate
in INI-experienced groups was 14.29% (1/7), which was significantly higher than the INI-
naive group (p <0.01).

Conclusions

KASP genotyping tests for detection of DRM associated with integrase inhibitor resistance
were developed. Considering its simplicity and comparable performance with Sanger
sequencing, it is a good alternative laboratory assay for routine monitoring the efficacy of
integrase inhibitor-based antiretroviral therapy.

In addition, based on the result obtained from 2016 cohort, the prevalence of DRMs
associated with INI-resistance remained steadily low (0.6%).
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