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\ Abstract

Thailand's national antiretroviral drug access program promotes increased access to
antiretroviral drugs for people living with HIV, while potentially increasing drug resistance. This
retrospective descriptive study aimed to assess the HIV infection situation in HIV-infected
individuals receiving antiretroviral therapy, the prevalence of drug resistance, mutation
patterns, and factors associated with drug resistance in the upper southern region of Thailand.
The data used in this research were obtained from the results of the HIV viral load test at the
medical laboratory for disease control, the Office of Disease Prevention and Control Region 11,
Nakhon Si Thammarat, from October 1, 2020 to September 30, 2024. Data analysis was
performed as follows: 1) general data of the study sample were analyzed using proportions,
2) HIV-1 genotype mutation patterns were analyzed using Next Generation Sequencing
technology, and 3) factors associated with drug resistance were analyzed using Chi-square statistics.
The study results revealed that out of a total of 41,002 samples studied, 55.4% were male
and 44.6% were female, with an average age of 38.7 years. The majority of infected persons
(94.1%) had an HIV viral load of less than 200 copies/ml, while a minority (4.0%) had a load
greater than 1,000 copies/ml. The prevalence of drug resistance was 1.8%. The most common
antiretroviral resistance was NNRTIs (46.0%), followed by NRTIs and NNRTIs in combination at
40.0%. The K103N/S and V106l/M positions were the most commonly mutated in NNRTIs,
indicating high levels of resistance to Nevirapine (NVP) and Favirenz (EFV). The analysis results
of factors associated with antiretroviral drug resistance in the upper southern region of Thailand
indicated that all studied factors had a statistically significant relationship with drug resistance
through the mechanism of inhibition of the reverse transcriptase enzyme. These research findings
suggest appropriate antiretroviral therapy selection. Meanwhile, the group of infected individuals with
virologic failure and those with HIV viral loads greater than 1,000 copies/ml but no mutations are the
groups for which the focus should be on reducing viral loads to the lowest possible level.
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wag Efavirenz (EFV) Tuszdiugs msidesundasvesiindlolndlusiumis VI06M dewasionisioenlu \
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v YY)

FEAUAUYURLINUA UMM K103N vaugAin1siufgunlasfisumi Y181C uaz G190A/S dinasie

n"3Aeen Nevirapine (NVP) Tusesiuge

g1ngu Pls wunsidsunlasvasidandlolnauiniiaasiunis Ma6l/L Sesay 41.9 danalv

1

AulRee Atazanavir/ritonavir (ATV/r) ag Lopinavir/ritonavir (LPV/r) anasiilosaniunisnatenus

ol

=

Tushunu 8w vaedin1siUa sunlasvesdandlolnd 154V Sovay 17.7 uway V82A $eway 11.3 1
LTS UNNSAEE Lopinavir/Ritonavir (LPV/r) Tusgdiuga

g1ngal INSTIs numsiAsuudasvesiadlelndunilgndiumis 138K Sovay 27.8 denalst
avulasaen Elvitegravir (EVG) waw Raltegravir (RAL) anad vauefini1ulisiosn Bictegravir (BIC),
Cabotegravir (CAB), Dolutegravir (DTG) uaz Elvitegravir (EVG) anasiinnnuduiusiunisiasuudas
vesimndlalnamiunis R263K Sevag 22.2

M19197 3 TayasvuanIsnaeugAse gy NRTIs, NNRTIs, Pls uag INSTIs

Auenanewug U Soway

gnau NRTIs (waunisiwdsuwdasiiindlelndviaonun = 826 fegn9)

M184V/IV/I 266 32.2
K65R 78 9.4
D67N 65 7.9
L74IV 47 5.7
K70R 39 4.7
T215Y/F 39 a.7
K219Q/E 39 4.7
Ma1L 34 4.1
Y115F 31 38
A62V 28 3.4
K70E 24 2.9
K70T 22 2.7
L210W 4 0.5
Bu e 110 133
gnEY NNRTIs (Srurunsidsuntasihndlelndiomn = 1,35260619)
K103N/S 286 21.1
V1061/M 130 9.6
Y181C 116 8.6
G190A/S 101 7.5
P225H 66 4.9
K101E 63 a.7
E138A/G 55 4.1
V179D 51 38
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Auntenanenug 1Y Souaz
Y188L 48 3.6
A98G a4 3.3
H221Y 38 2.8
V108l 37 2.7
N348| 32 24
L100l 28 2.1
V179T 24 1.8
M230L 22 1.6
Buq 210 15.5
81ngY Pls (Frnunmsdsunasihndlelndiome = 62 fegn9)
Mdae6l/L 26 41.9
154V 11 17.7
V82A 7 11.3
D30N 5 8.1
150V 4 6.5
Ju 9 9 14.5

v
o

gnqa INSTIs (Frnunswfeunlasipdlelndnmun = 18 fee19)

E138K 5 27.8
R263K 4 222
G140R 3 16.7
Bu 9 6 333

HANTIATIERANUFUNUS eVl Bine 978 gnsen SeevaInssnynieeiulsa way
Sruausumisnaneiusiaeldadalaauns wuin niladednwfienuduiussunishesnguiiduds
woulayl reverse transcriptase (NRTIs/NNRTIs) o819 od1dayn1eadd (p-value < 0.05) lunauei
Hadufifauduitusfunisien Pls/INSTIs A 81y gasen szeznanIsinwdeeidlda uas

FuIumLLINaneiug (p-value <0.05) nuvayalunisan 4

M1399 4 N15AATIEYANNduTUSsEnINladeine 018 gasen seeziainsinwaeeaulia

wazuuiurdsnangiugiunsiesmulTa

Uy A15A81 NRTIs/NNRTIs p-value n15Aa81 Pls/INSTIs p-value

Ll
Eakd| 392 0.004* 34 0.189
AN 315 24
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Jade nsheen NRTIS/NNRTIs  p-value nsAeen Pls/INSTIs p-value
018
<51 4 0.000% 0 0.000*
6-10 U 3 1
11-20 ¥ 40 2
21-30 Y 107 9
31-40 ¥ 234 16
41-50 U 195 16
> 501 130 9
anTen
NNRTI-based 310 0.000* 16 0.024*
regimens 245 28
Pl/r-based regimens 147 12
INSTI-based regimen
F2821IA1N135NW 20 0.000* 1 0.000%
< 6 1hpu 13 2
7-12 \hiou 24 3
13-24 iU 663 62
> 24 \fiou
aumumrsnangiug 397 0.000% 50 0.000%
< 3 AR 227 6
3-6 B 88 1
7-10 FUNAUY 1 0

> 10 ALAUS

*NJed1An19@nanseeu < 0.05

]

dsduazaiusrena
foyarlanumsainsindoerlotluffnderisummmamiuiinailiaedleilunssuadon
a dfnauteadumunulsail 11 9. uasATs35u9Y lutedeuuszsunn 2564-2567 donadosiiy
swmmmiﬁﬂmﬁmumﬂuﬁuﬁLeumjﬁumwﬁ' 7 (NMWALS vauuny wna1sey $euLdn) waznsfne
Tulsmenuiadosdadamudindemameunnimduuariviseny 31- 40 Junlga® 1 fRndedau

LY

Ingyovaz 94.1 AuUsunahsaeslodlunszuaidon < 200 copies/mL @onpasfuld nuIen1ISAY)
WAnwetevleilunisandrUsinalfaliegluseAunainda 200 copies/mL wazilAruTunaliTans
quisszaunenalinuadussaunldaunsansianuiiensnsiauasgiu Wude Arsualyaning

50 copies/mL Souaz 88.0 wansliiuinFesay 88.0 vosrAnelununiianumdsslunisunsieli

Hausun WelFeuiisunansaniunuaudwang 95-95-95 ialiaiunsadiiunisleaiy



JOURNAL OF DISEASE PREVETION AND CONTROL AND INTEGATED HEALTH SCIENCES |Q
Vol.1 No.1 January — April 2025 D

mvAulsanuuleuiensineAvaymieadniglul wea. 2573 wuinluyredauuseann 2564, 2565,
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u quiifelsmenduazlsnfinide annivalnedavumiuynnisheslasiadsiesas 7.0 Inglud
2560-2561 flerrunnsieeniosay 4.810 wasmsdneull 2560-2561 TufFuuimslsmenuanssiiand,
wuaEgnnsmesdul¥atesay 4.202 uagnsdnuilul 2561-2563 Tuiluflwaniamilensuans
Ganumugnnsresndiliadosar 3,060 nansfnweiataenedesiuunltufianamomnisiade
wvloTlulsemalnsuarasandosiunuynnisindoierlolunduussansudnlunmsinaes
Uspina Tul 2565 Fanudn ngumenge (MSM) finugnnisiesifesay 1.7 nduduumeainyie

1
ANy o o A

Hunds (T6) Fovaw 229 wilumsfinwiiididosiafiorailiarugnnisiestsninisfinuau
deowrandoyadiuiu 493 dMedns andAndeletledaiduimmalsmerlotlunszuaiien
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nsAnwinunsiosgeanlusIngy NNRTIs audnenishesasingy NRTIs $aufu NNRTIs
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ﬁuﬁmﬂmﬁamaudw%wumﬁaaﬂuﬂdu NRTIs 337U NNRTIs qqqmmmé’wmﬁgamLawwmju
NNRTIs kagnsiosaniznga NRTIsU 39 uginmstéfenlundy Pis uaz INSTIs Ssldunsvaneannlulie
Gi’faagjaiuﬂﬁﬁﬂmﬁwumsé’amﬁmb%’amwwﬂq’m PIs $1u2u 4 518 uarAesosanIznas INSTIS
$1unu 3 918 Tnerenuadusiumis major mutation fauniswudiesn Pls wag INSTIs a1ansald
Hudeyalunsidenldorildalimnzauierfiuussansammssnviesloilusunan

miw?{EJuLLanaqﬁmﬁIalmﬁﬁwumﬂﬁqmiummju NNRTIs @ K103N/S, V106l/M, Y181C

way G190A/S Saway 21.1, 9.6, 8.6 wa 7.5 MUAAU d@onAaaIiuNsanwInaunttlulsemelng© 1219
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v A

swnlaanifanuduiuslunsaon Nevirapine (NVP) uae Efavirenz (EFV) hagilpudnAsyionvana
ThAnmsmeslundy NNRTIs Wéviand wuifieauennds NRTIs Sdlsinaaenedasiunsinwinountii
Tuszmalng® 1219 wunrsnaneiuglusiumis M18aVAV/ inniian $esay 32.2 Tsusdinshenn
Lamivudine (3TC) Tusediugs auandesiuvis K65R Seinwuldludfnidofisnudegnseniifsen
Tenofovir (TDF), Abacavir (ABC), Stavudine (d4T), Zalcitabine (ddC) %5 ® Didanosine (ddl)** 1
nansadeUdmuMsasuasinAalelng Thymidine analog mutation (TAMs) faum 3 susmduly
1$un Ma1L, L210W, T215Y/F $ovaz 9.3 Fsdamarien1siesn Zidovudine (AZT) uag Stavudine (d4T)
uazmsnoenduialungu NRTIs Ifeenequussdniae

2Tu 4 swvendoiosamengy Pls wumsnatewuslumumis D30N Fsdsnarenisnosn
Nelfinavir (NFV) IuizﬁugqLwiigjdmasiaﬂﬁﬁamﬂfjm Pls fduq vaugdl 1 selunquitfelanizen
INSTIs wun1snanawughusumus G118R Fadwaron1snoen Cabotegravia (CAB), Elvitegravir (EVG)
wae Raltegravir (RAL) luseugs miﬂmaﬁuﬁ:ﬁwLLMﬂﬂﬁWUﬁmm‘iué’md’;uﬁﬁﬁ@gﬁumﬁﬁﬁmmé’uma’;

nMelisaInedamnedis falasunisShwseersulfauslianunsamuauuiinalisalusanela

4

fA1 HIV viral load 2200 copies/mL vaugAug1aulisauIueg19lay 6 Wow wagn1snalenugil

e

FuAnnneResdiibidludildsugnseiifiaguniies (0T6) aenndesiugnseniiginidosed
1§13y Hufte DTG+TLD U9 nsfnwiinunisfesiennnguen (Pan-resistant HIV-1 strain) $1uau 1 118
aonndesfunsfnwineuntidfiny 1 seuientu®® faduffndefiviinalfaedletly
nszuadon 19,400 copies/mL tiudeaneiiug CRFO1 AE finansranunishesingu NRTIs Tdun
Emtricitabine (FTC) uag Lamivudine (3TC) suvisfl duiusfunisionn fe M184IV n13f 81
Nevirapine (NVP) Tungu NNRTIs #uWus fusiunia Y181C ameioanay Pls ifiunsi odoen
Atazanavir/r (ATV/r), Indinavir/r (IDV/r), Opinavir/r (LPV/r), Nelfinavir (NFV), Aaquinavir/r (SQV/r)
uag Tipranavir/r (TPV/1) Tusesumannmsnaneiuglusiumi 154V daunguen INSTIs Humshestosn
Bictegravir (BIC), Cabotegravir (CAB), Dolutegravir (DTG) wag Elvitegravir (EVG) TuszauiUrunatsiay
fanuduiusiunisuasuntadlusiumis R263K
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a a

Treat-Retain) \Uuldlunumnslunisanmnugnuasnisiinieretled nssulssnuenadaneldua
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