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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 efavirenz (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.
Keywords: Human immunodeficiency virus (HIV), HIV Viral load, Drug resistance, Non-nucleoside

reverse transcriptase inhibitors (NNRTIs), Nucleoside reverse transcriptase inhibitors (NRTIs)
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gngu NRTIs (Sruaunsideuniasiinndlelnanimun = 826 f79e19)

M184V/IV/I 266 32.2
K65R 78 9.4
D67N 65 7.9
L74I/V 47 5.7
K70R 39 4.7

T215Y/F 39 4.7
K219Q/E 39 4.7
M41L 34 4.1
Y115F 31 3.8
A62V 28 3.4
K70E 24 2.9
K70T 22 2.7
L210W 4 0.5
By 110 133

8#1ng NNRTIs (Frununsdsuulasihedlelndvamun = 1,3526798149)

286 21.1

K103N/S 130 9.6
V106l/M 116 8.6
Y181C 101 7.5
G190A/S 66 4.9
P225H 63 4.7
K101E 55 4.1

E138A/G 51 3.8
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Auntenanenug I Soway
V179D a8 3.6
Y188L 44 3.3
A98G 38 2.8
H221Y 37 2.7
V108 32 24
N348| 28 2.1
L100l 24 1.8
V179T 22 1.6
M230L 210 15.5

Bun

gngu Pls (Iwiunisiwdsuudasiiindlalnanmun = 62 faeg19)

Ma61/L 26 41.9
54V 11 17.7
V82A 7 113
D30N 5 8.1
50V 4 6.5
Buq 9 14.5

gngu INSTIs (Fuumsivdsuwdasiindlolnaviaonun = 18 fieeq)

E138K 5 27.8
R263K 4 22.2
G140R 3 16.7

By 6 333

HaN13IATIEYANNFUN LS sEIladuma 91y @nsen seezan1ssnwnieeiulafa

wazsuususnaneiuglasldadilaauans wudh nndadefnuniauduiusfunisiesngud
Fuduouley reverse transcriptase (NRTIs/NNRTIs) o8 198addayn1eada (o-value <0.05) veuzl
Haduiifianuduiustunistion Pls/INSTIs Ao ang gnsen szeznansdnyidsediuliia uay
Srunusumtsnaneiug (p-value <0.05) mudoyaluned 4

M9eil 4 medlenssinnuduiussznindadeine eng gnsen sreznansinwideedilia

WAz UINmUana1eRugiunsReseulaTa

. X n’liﬁyam
U2 N15A381 NRTIs/NNRTIs P-value P-value
Pls/INSTIs
LINE
Rigld) 392 0.004* 34 0.189
Y9 315 24



12

U2y nnsAeen NRTIs/NNRTIs P-value el P-value
Pls/INSTIs

<59 4 0.000* 0 0.000%

6-10 U 3 1

11-20 ¥ 40 2

2130 ¥ 107 9

31-40 U 234 16

41-50 ¥ 195 16

>50 U 130 9

ansen

NNRTI-based regimens 310 0.000% 16 0.024*

Pl/r-based regimens 245 28

INSTI-based regimens 147 12

J2ULIAINTINY

<6 1fiou 20 0.000* 1 0.000%

7-12 \fou 13 2

13-24 1fiou 24 3

>24 5oy 663 62

FIUIUFAUNUINA UG

<3 AU 397 0.000* 50 0.000%

3-6 MIWIAU 227 6

7-10 FiHUg 88 1

>10 AU 1 0

T
A v o w aaa [y

*UugdnyneannniIzau <0.05

anUsgna
foyaaluanunisainisiaideiovleTlugfndeiisunsanamuinalfaserleTlunssua
Fon w dninaudostumuailsadl 11 9.unseisssusy Tudasteulssann 2564-2567 aonades
fusrsnunsfnuifiualuiiuiivaguaind 7 (Mwdug veuudu umansaw $osida) uas
nsAnwilulsaenuiatesidadaudfndomameinnnimduasiidiseny 31- 40 Tundian® O
Aadedlvafosas 94.1 fusunalh¥aerleTlunssuadon <200 copies/mL aanndasiuiiiming
nsfmwdAnideiovlelumsanauiunalaliedlusedudisngt 200 copies/mL uaziiauTum
h¥afimauisseiuinnslinudadussiuiliannsansanufenisasenasgu dufie Aviinm
Th¥asndn 50 copies/mL Sowas 88.0 wandlifiuinfosay 88.0 %aqsliamﬁaiuﬁuﬁﬁmmLf?‘%aﬂumi
undiBelvEBusinun iWeiTeudisunamasdusunudmine 95-95-95 ielfaunsasduns

Jasiumuaulsanuuleuignsiingadymiendnielul wea. 2573 wuinluyrteudszann 2564,
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2565, 2566 way 2567 AMHANITANLTLIY "95 Aagaving" ‘vﬁa@ﬁlﬁ%’umﬁml,mﬂa%,azﬂmh%’alé’
&5 Viral load <1,000 copies/mL fimSaeag 93, 95, 96 uag 97 YT NNTILVRIUTENATINANTT
Aliuauiosas 97, 97 uaz 98 Tulauussuna 2564, 2565 uay 2566 wandliiiuinnisaniua
Faemmsnisnngg TuiufilunisquadAeid o ldsusduerlefuaznalasalddnsaduluny
Wwane 95 Inaliuazasandesiudoyanmmvossyime

lufAnideietleoTsiuan 435 318 Gevay 37.5) fusinahiaevleTlunssuadenuinnii
1,000 copies/mL wilaiwunsaeediulaga deidndrulndiAsstunsfnuineuneng lud ud
mawmilenouan® Faeradianmaunainnisuusemueiliaiane n1sil adherence Alif nadhs
AoavSonisuie duiunisaouonudAnd ofsaunnvosnisuussmueiliasiiane lianug
ANEAYTBINTTUUTEMUE kAt iUz U Sulsenuenansivsaliegranseasanseuiu
Annun1siuenagndlndda deurznmaviinalada HV Snadsil 2 iWeunasUsuduna® vnsiifes
o 1.8 vasanugnnishosdlifdlunisinuasisninisfnunoundilul 2552-2561 Tu
A¥uuins a gudidelsaenduarlsnfinde annivalvedmumiugnnisieslnsaisiosay 7.0
Taelud 2560-2561 fiaugnnishosndesay 4.810 uagnisAnuilul 2560-2561 lufFuuinas
Tsamerunansgiandt nuanugnnstesiulifadesay 4.202 uagnsfnuilul 2561-2563 lu
fufunnawienoudns Fmuarmnnsiesiduliiatesay 3.0609 ansfnwiadsiiaenndoi
wnltfufianaswesnisindeietlelulssmalnsuarasandoatiu mugnnsindeetleTlunga
Uszmnandnlunmauvessene Tud 2565 Ganudh nguanednne (MSM) fanugnnishesnses
oz 1.7 nqudraumeanyedunds (16) fevar 229 wilunis@nwnifddesidafionahliaiuyn
nshesniNsAnyIdu Wesnandeyadiuau 493 dregrs ndRndaiotleddeiausina
Tfaerledlunszuadonuinndi 1,000 copies/mL ligninandiuin Lﬁaqmﬂ%gawmuﬁaumm
WnNaTARLIN

miﬁﬂmﬁwumsgamqaqﬂiusma;u NNRTIs p1saensheseasingy NRTIs 52U NNRTIs
waznshoengy NRTIs Insnsesingu NNRTIs figsorafiannuiainnisiivssmelngloennasii
uaunisvasewdn fuumnmueiluasiuanonioszdueiluifismeftordmanansinyiuas
ihlgideresld namsinniilidnvasadoafafunisinuilsmenuiansedunduazmsfnuly
‘ﬁuﬁmﬂmﬁamauéw?fqWumigamiumjm NRTIs $3uAU NNRTIs qqqmmuﬁ’wmigﬁjmLa‘wwmju
NNRTIs uazmsmosianizngy NRTIS 19 uiinisldeilungy Pis wag INSTIs Sslaiunsnateannly
ne doyalunsnuinunmsiesduilifzangng Pls $1uau 4 118 washesrosanizngu INSTIs
F1uu 3 519 Tneenundusiunis major mutation sefunisnuiesn Pls uag INSTIs a1wnsald
HudeyalumsidenldedubidlimnzauieifinusansammsinwietleTlusuian

ﬂmﬂ?{auLLUaaﬁuaqﬁaﬂﬁia"Lwﬁﬁwumﬂﬁqﬂlumﬂfjm NNRTIs Aim K103N/S, V1061/M, Y181C

waz G190A/S Speay 21.1, 9.6, 8.6 kA 7.5 MUAINU @onAaasiunIsANwINauUntNG lulsewnalne©


https://th.trcarc.org/

v A

1219 Gumlawaniiimnuduiuslunisnesn Nevirapine (NVP) uay Efavirenz (EFV) wagilenadndayi
ordswaliiAnnisdeslungs NNRTIs Idsienaa wuiieadueingy NRTIs delinaaenndosiu
msdnwneuntilulsamnelng® 2 19 wunsnanewuglusumis M18av/V/I snfign fevay 32.2
FsuUsdnsiion Lamivudine (3TC) luseduga musndaesius KesR FetnwuldlugFndodisnw
f7 U e 581 916281 Tenofovir (TDF), Abacavir (ABC), Stavudine (d4T), Zalcitabine (ddC) #5 ®
Didanosine (ddi)** 1 wan1snadeudinunisiuasuwdasiandlelns Thymidine analog mutation
(TAMS) faus 3 frunuad uly ldun MA1L, L210W, T215Y/F Yeay 9.3 4 9danan 9n15h 08N
Zidovudine (AZT) wa Stavudine (d4T) wagnshosdumiialungy NRTIs éognsguussdngae

2lu 4 eveadofiosnamizngu Pls wunsnaneiusluiums D3ON Ssdswasionisnos
Nelfinavir (NFV) 1‘1,433(%@&Lwilaidamaﬁiamiﬁ}amﬂfju Pls fa3uq vaedt 1 Melunquitdelanizen
INSTIs wunsnaneiuglusmia G118R Fedwaren1snoe Cabotegravia (CAB), Elvitegravir (EVG)
way Raltegravir (RAL) Tuszdugs msnanewiugsunisinussanuludadiuiiddyuesiiifaoi
dumamih¥ainedanneds fildsunisnuisesdubiaudliannsamugudiinalialy
5719Mele A1 HIV viral load 2200 copies/mL vagAugndulisauiuegetey 6 1oy Wazn1snany
fugtiduinnneesiildlufildtugnasiifllngunsides (DTG) aonadeafugnseiginde
seifldsu tfufie DTGHTLD 19 ms@nwinunisdesiennnguen (Pan-resistant HIV-1 strain) $1u7u
1 918 denndastumsfinuieundiifing 1 Mewuientu©? faduifndeiuiinulaesled
Tunseualdon 19,400 copies/mL Wuidoaneiug CRFO1_AE finansaanunisfiosingu NRTIs lawn
Emtricitabine (FTC) uag Lamivudine (3TC) suvisiiduiusfun1sfos1 Ao M18AIV n15f 081
Nevirapine (NVP) Tunga s NNRTIs #uusiusiumus Y181C vz eanau Pls Wun13h 0m a8
Atazanavir/r (ATV/r), Indinavir/r (IDV/r), Opinavir/r (LPV/r), Nelfinavir (NFV), Aaquinavir/r (SQV/r)
ua Tipranavir/r (TPV/1) lusedusannsnaneiuglusums 156 daunguen INSTIs lunisese
©1 Bictegravir (BIC), Cabotegravir (CAB), Dolutegravir (DTG) way Elvitegravir (EVG) Tusgauuiu
nansuazflrudiusfunsAsuudaslusiumls R263K

HAINATANWIEINUI WA 18 @RS TEEEIaINITsNYIMge I ulITakarIuIumLLe
naneuginnuduiusiunishesnguiteengnssudueulss reverse transcriptase Taueflmendu
Yadenenilaifinnuduiusiunisiiosnngu Pis/INSTIs sgafiteddymaadd Tnesuausuminis
naneugtianndn 3 suvis Awmarden1sies s NRTIS/NNRTIs wagngal Pls/INSTIs

namsfnuil atdvayudeyaniadenldediulifarivmnzan Bnsduiunulunisyaiiilf
aseUAgUsEYININdn MslfuInsnaunauAivszAvinanazidenloamstesiuliideilesiunns
$nw sausinadhdadiolfeuduargunsaitiosiu nstnvudigsruuuinig nafansesuasana
w0vled mssnwsnsediulaludinunaidenuin waznisrseylussuuquanoiio (Reach-

Recruit-Test-Treat-Retain) 1 ululunuanidlunisanainugnveanisindeiesled nissuussniu
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n1snateiuguesdul manediananishensenulsauguassaid Ay ee 191N an1ssnw

[
&

wenaniinguAnwendauaunamishisaingerusinalifaevledlunssuaion 200-999

=

copies/mL waznguiidszaulasauinnin 1,000 copies/mL walinunisnaneiugidunguiasl
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