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Abstract: Antiretroviral Resistance and Gene
Mutations in Patients with High Blood Levels
of HIV in Lampang Hospital during

the Year 2020-2021

HIV patients need antiretroviral therapy, which can inhibit the proliferation of the virus, for
treatment. However, inconsistent medication use or the widespread use of antiviral medications can lead to antiviral
resistance. To determine the rate of HIV drug resistance and gene mutation that causes antiretroviral
resistance in patients at Lampang Hospital. Retrospective study were collected for antiretroviral drug
resistance testing from 1 January 2020 to 31 December 2021 from 477 patients with HIV viral load greater than
1,000 copies/ml. 108 cases were considered by physician for antiretroviral drug resistance testing and collected
data on mutated gene testing. From 108 patients tested for antiretroviral drug resistance, 83 were found
to be resistant to antiretroviral drugs in the nucleoside reverse transcriptase inhibitors (NRTIs), non- nucleoside
reverse transcriptase inhibitors (NNRTIs) and protease inhibitors (Pls) groups. 67 patients were tested for gene
mutations of NRTIs gene. It was found that the most mutated position was M184V, which was found in 40
patients, followed by D67N in 22 patients. The rate of resistance to Emtricitabine and Lamivudine was 51 cases
for each mutated position. For NNRTIs gene mutation test, the most mutated position was K103N, which was
found in 29 patients, followed by Y181C in 20 patients. 61 cases were found to be resistant to Efavirenz, and
60 for Navirapine. As for the Pls group, the mutation position was M4él, which was found in 3 patients. 2 cases
were found to be resistant to Indinavir. However, this study found that there was no drug resistance in integrase
strand transfer inhibitors (INSTIs). Patients with high blood levels of HIV in Lampang Hospital showed
drug resistance in NRTIs, NNRTIs and Pls, with the most concomitant drug resistance among NRTIs+ NNRTIs. No drug
resistance was found in INSTIs.

Antiretroviral drug, gene mutation, drug resistance
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Table 1 Age ranges of HIV infected patients tested for HIV-1 antiretroviral drugs resistance (N=108)

Age ranges Male Female
(Years) (54) (54)
<20 3 a4
20-29 11 19
30-39 18 15
40-49 11 6
50-59 6 6
>60 5 a
Total 54 54

DR = drugs resistance

Total Drug resistance Percentage
(108) of DR
7 4 57.1
30 25 83.3
33 25 75.8
17 12 70.6
12 8 66.7
9 9 100
108 83 76.8



Table 2 HIV infected patients diagnosed with viral resistance NRTIs, NNRTIs and Pls

Drug resistance Year 2020 Year 2021 Year 2020-2021
(N=59) (N=49) (N=108)

New Former New Former New Former

patient patient patient patient patient patient
Resistance to NRTIs 1 5 0 8 1 13
Resistance to NNRTIs 1 6 2 6 3 12
Resistance to NRTIs + NNRTIs 5 22 4 16 9 38
Resistance to NRTIs +Pls 0 3 0 1 0 4
Resistance to NNRTIs + Pls 0 1 0 0 0 1
Resistance to NRTIs+ NNRTIs + Pls 1 1 0 0 1 1
No drug resistance 0 13 1 11 1 24

Total 8(13.6%)  51(86.4%)  T7(14.3%)  42(85.7%)  15(13.9%)  93(86.1%)

NRTIs = nucleoside/nuclectide reverse transcriptase inhibitor, NNRTIs = non-nucleoside reverse transcriptase inhibitors
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Fig. 1 Resistance associated mutation of NRTIs + NNRTIs + Pls NRTIs (N=67)




Fig. 2 NNRTIs (N=65)
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Fig. 3 Pls (N=108)
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Fig. 4 HIV antiretroviral drug resistance among NRTIs, NNRTIs and Pls (N=108)
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