Journal of the Medical Technologist Association of Thailand UNAUIY
Volume 54 No. 1 April 2026 Original Article

a v %

anuynuazladenepatninduiusiunziinalubengdlungudfawateylailng

¢1,4% = ¢ v o 23
UNLATY AYNA LAIS 3NTIU LONIUYY

Waudinfnwianvimaianisunnd aganivenans inivedusssuaans qudsedn Jamiaunusii
“mireifosuen@iinenisnsaitadelinFesiiinluguant uwinmminedessumans Smiaunued
*MAIYINATANTUNNEG AlraNIYAIERT WnInedusTsuemans audsidn Smiauyusiil
‘nauaumatianisunvduasne1dinenatn lssmeuiaaynsans Jainayvsanas

UNAnge

amzihnaludenguiunmzunsndeuiidrdylufinidelenleildsueiulia fermiluglaniouss
nanelsn Inslamglsnuimnu sghdlsfnu deyaieatunnuynuazdedefiietestuameiluffndevletly
UszwAlvedalidndn miﬁﬂmﬁﬁfmqﬂizmﬁﬁaﬂﬁsLﬁummsqﬂLLaz{]a%’amméﬁﬂﬁL?{m%mﬁ’umﬂﬁmmwﬁﬂma
TudongsludindoierleTluussimalne Tnedumsfnvwuuaadiausdduginesiuau 236 518 Adriumssne
lulsangruraaynsans seninafouiuengy w.e. 2564 HuABUNgAINIEY W.A. 2564 LAgTIUTINTBYAIN
wysziloulardeyanaiosd§uRinis thandinsgsiieadflanssaun nsmegeu Chi-square Wagn153ATIEY
affnnaosaedafin wuhilianuynvesnmrimaludongauinasiua (Anmaluden > 126 fadniude
\AERT) uaziauumL (Atanaluden > 100 Sadnsusiewndans) wifudesas 10.6 uag 50.8 muddu tade
ﬁﬁmmé’uﬂ’uﬁ‘ﬁ’mvé’uﬁwmﬂaiuLﬁamaﬂwﬁﬁ’aﬁﬁmmqaﬁﬁ laun wineduhiaevled sedvwad CD4' wag
seaulnsndwelsd vazdingueny 41-50 U wazanandn 50 ¥ mmmLammamammma“mmaimaaﬂawmmum
Tneinasinouuu dumsifumadadutladetoatuvesamsdndniegdidodiey wansinuiiiugiis
anuddyuesmsdansesuazihsy Tassduihmaludendfindeiotle? noiangnguides wu mamouazdions
A 40 U iilelaninsnnausumsguasnuldesnamnzauneldsyuunmsinwseendulaia

o 1Y}

Addiny: AnuYn gandeletled Uinaludengs Jademnendin

‘Hinuswan: benz.nopphadet@gmail.com
Juinde: 24 wweu 2568 Junwily: 17 nsngiau 2568 Juinmauiu: 22 nsngiAu 2568

108



Journal of the Medical Technologist Association of Thailand UNAUIY
Volume 54 No. 1 April 2026 Original Article

Prevalence and Clinical Factors Associated with Hyperglycemia in Thai People
Living with HIV

Nopphadet Manoowongl"‘* and Chareeporn Akekawatchai®’

'Graduate Program in Medical Technology, Faculty of Allied Health Sciences, Thammasat University,
Pathum Thani Province, Thailand
*Thammasat University Research Unit in Diagnostic Molecular Biology of Chronic Diseases Related to Cancer,
Pathum Thani Province, Thailand
3Departmen‘c of Medical Technology, Faculty of Allied Health Sciences, Thammasat University,
Rangsit Campus, Pathum Thani Province, Thailand
*Medical Technology and Clinical Pathology Department, Samutsakhon Hospital,

Samut Sakhon Province, Thailand

Abstract

Hyperglycemia is one of the common complications in people living with HIV (PLWH) undergoing
anti-retroviral therapy (ART), potentially leading to various diseases, especially diabetes. However,
prevalence and factors involved with the disease in PLWH undergoing ART are still not well-defined. This
study aimed to examine the prevalence of hyperglycemia and its associated clinical factors in Thai PLWH.
A cross-sectional study was conducted in 236 Thai PLWH attending Samutsakhon Hospital between
September 2021 and November 2021. Clinical and laboratory data were collected from medical records
and analyzed by descriptive statistics, the Chi-square test, and logistic regression analysis. In this study, the
prevalence of hyperglycemia, classified as diabetes (a fasting blood glucose (FBS) level > 126 mg/dL) and
prediabetes (a FBS level > 100 mg/dL), were 10.6% and 50.8%, respectively. The analysis indicated that
anti-retroviral drug regimens, CD4" cell count, and triglyceride levels were significantly associated with
hyperglycemia. Ages, 41-50 years and older than 50 years, were risk factors, and being female was a
protective factor for hyperglycemia, defined as FBS > 100 mg/dL. The data generated from this study
suggest the importance of screening and monitoring blood sugar levels in PLWH with risk factors, such as

being male and older than 40 years, to support the treatment and care of PLWH undergoing ART.
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1. uni

n1sfnioiorle? (human immunodeficiency virus, HIV) iuanivnueslsagidufuunwies uislsaiend
(acquired immunodeficiency syndrome, AIDS) @adislsianansadnwlsimeninlé ibiseseglussuunsguain
agerafios ﬁaLﬂuﬂ@ymwﬂqaﬂﬁﬂsmq‘uﬁﬁﬂﬁm1ussﬁuiaﬂLLaziuUizmﬂlm NTIBNUVDILATINITIIALOAF LS
anUsErd (UNAIDS) T .61, 2566 wuindidAnidatetlotuszana 39.9 duauialan Tnglusuud flasuen
dula¥asesas 77 (Uszum 30.7 1uaw)® luvsemdlnediffndeievleduszana 580,000 au uazldsued
Ta¥aeguszuna 470,000 au Andusosay 817

nssnwdAndeietloTluiagiu datulufinmsnudsendiulida antiretroviral therapy, ART) Bnviadl
sruumaguainuiiiissavinm liddRndoaunsadhdedubialdinntu dwaligfadefiongndeunniu®
ogdlsfiony lunisinuninideierledfeeiubia Afwuderannsaanusuadoeletlusanmelieglusedy
Adnunnsuunuazasialinvlunszuaidon uaranunsaananudutisuaznindedinainlsaendls urdany
madeTinnnauvnilildlsnendlugfinde lasamslsasmiliieadesiulsaend (non-ADS co-morbidities)
éun amgluiluideninund nazthmaludongs anuduladings lsevilawszviaeniden lsndu waslsala®”
JafestinaiherYauarinmunnzaualungufndoterleTluszuumssnudeedmiliia

sy 3dednuunnistismudidyueddsamnuedn (metabolic syndrome) WienagAedugau (insulin
resistance) FadutladoidosvadsaFodmansvialnsaniglsaiumu ludfndeierloiilldsunisinudaeen
dula¥a® fnenuinnugnvedlsawmilungudinideietloiganitlunduusssnsiialy wagniizthaalu

e

\denas (hyperglycemia) ﬁmmﬁmﬁuéﬁummL?iawiaﬂmﬁa%%mﬁLﬁm%ﬂuﬂejm‘f?w il JadefiRendestune
ihmaludengilugindeierletoraunnstunurasesnisinu TagludRndeselmifdilildzuedulia
wudriladefiAatos ldun o1y e sedumad Coa" uandentd® daniludiilésu ART fvdngiuuintud «iin
wagsvornansiiulita ersdmadessiuimaludonuaznisialsaiumin® * 12 ludsamedlny f5eeu
nanugthsivmurdaiaoselmlundudfndeiotle gefls 6.6-7.6 deuszang 1,000 au/d M gensls
A FoyaiisrfuanuynvesnnizihealudenguarfadeiifniteddulfnideietloTinedsdsnta dudy
nsfnwiitediinguazasdiiofinuarumnuasademeadiniiiedestunnzsdmaludengdludfindeiovle?
e Fadoyaiildasduusslonironsnunuihagts Aanu uazguadnuddnitoiovlelugaiinsidide ART
firuAsoUAguINNTY

2. TEAuaEIsng

2.1 nguAleEIuazsluLUUNsAne

n93dunsadidunuumadaring (cross-sectional study) TunguifAndeiotlefidinsumssnuilulsame g
aunsanas $aesemneTudl 13 Aueneu wa. 2564 feTuil 24 naedniou w.e. 2564 Taoiiudeyamenuszidouuas
KamInsIImMeiestfinislunulssdriuandindeietleisiuau 236 1o Tnefinasinisdaidonngusogg
dlasensidedie Wudfiongunnd 18 Biuly fdeyavss Mmansatnuwiusuinduiindeesle? wariidoya
manvsuideuilsmenuiaayvsaas uazdinasinsdanguiegaesnanlasins o (unduiiedieiifisy 1
fugsuazguynd ogluseninisinulsafnionislemanieinsldunisidadoindunsife uagmadundu
fhegiilsififeyaaniusmfndesuiubasusnaud (HBY) wislhiarusdniaud (HCY) mafinwiadedldsuns
puLlAINAMENTINNTITETINNTITETUAN UM AN FesTIUMEanT a1Inerdans nivdeaudinlasansiay
1audl 013/2566 UATIINAMENITUNITIVBUALRANTUN938555UN5IT T5emenuraaymsanas 1avdilasans SKH
REC 33/2566/V.1
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2.2 mimfmmmmﬂgummiu,aumiﬂﬁul,uun'mu'm'la“lmaaﬂﬁe (hyperglycemia)

LﬂU‘UEJiJaWU%’mVINﬂa'ImSUENNGlﬂL‘UEJLEJ‘lJIE]’J‘\]’mL’J“U‘ﬁuLUEJu leun 01y e gmsersulisaesledlasu uas
szamamimv&nmuhﬁa LLauLmrua;gawamimaﬁmwmmﬂgummﬂumu"diumau laun nsasinszauwes
CD4" Mmenann1s immunostaining Wag flow cytometry (BD Bioscience, San Jose, CA, USA) Han15nsaau3une
Fowevleluidon (HIV viral load) A18%&ann1s real-time reverse transcription polymerase chain reaction
Tngldip3es Cobas AmpliPrep/cobas TagMan (Roche Diagnostics GmbH, Mannheim, Germany) wazdoya
anuznsind elasadusniauduazdannuanisnsas HBsAg waz Anti-HCV #aemdnnns electroche-
miluminescence immunoassay Tneldiadeq cobas e801 (Roche Diagnostics GmbH, Mannheim, Germany) Tu
msfnwedaildtengindelasusniauiuarhiasusnaud 9nUssfnanisnsra HBsAg uag Anti-HCV 1y
vIn awddu'? daunsnsnseiuasduaillusediadenilinndiisluanzenoivns Wunan 10-12 $lus
¥ szduriana (fasting blood sugar, FBS) T44ann1s enzymatic hexokinase sgauludusiu (total cholesterol)
1d1ann1s enzymatic colorimetric CHOD-POD color wagsesulasndwelsa l4wannis enzymatic colorimetric
GPO-PAP Tpesyduansdaiifsanuuininsiadieinios cobas c503 (Roche Diagnostics GmbH, Mannheim,
Germany) wagldinaeinisusuidugiisziunaiaainesea seaulnsnfwelsd aandnunifie 200 fadnsusieinddns
uaz 150 Jadnsunelndans mua’mu“s

Tunsdnwaded nsUszidunmessiuinmaluidenainnisnsiatnunzensmis (fasting blood sugar)
annsoduunesndu 3 ngu Aunaeiunsgu lown ﬂduﬁﬁisﬁuﬁwmaﬂﬂa (Mndn 100 adnTusioln@ans) nau
fifinnazAeuumu (semdng 100 v 125 fadn3usiondans) uasnquiuaslsaummu o 126 Sadnsude
wdans dulu)er”

2.3 msnseideyanieain

Ansgidnuuzialunasnanatinuesnguiindefidnudeadifdamesnu Tasfinsmagounisuanuasdoya
(normality test) Tngld Kolmogorov-Smirnov wagnuindinswanuasuulaiung (skewed distribution) 314/
winza Tiun Afsegunazdrudenvunelng (median, interquartile range: I0R) N13iATgviAmdLTUS

mmaﬂ%ammauﬂﬂUﬂwawuwmﬂaiuLaaﬂaﬂuﬂawmﬂm 1adid Chi-square test dmsutoyaladalenninin

uazadn Mann-Whitney U v3oad Kruskal-Wallis dwfuiladolasuna Anwvdadodsmeinsiinnnzdnia
Tuidenguneaifannssasdafnuuuiuysifisauasnmiiuus (univariate wag multivariate logistic regression)
TneFuaniAn odds ratio (OR) fifnArnandesiu (confidence interval) $oay 95 Tnefiansandedfayniada e
A1 p < 0.05 NAADUAIIUUNIZANVDILUUAIADY (goodness-offit test) Ineltadif Hosmer-Lemeshow test uag
finrsoniien p > 0.05 wanshuuudaoslieumnrauiutoya nslnseideyalunsnwadellilusunsuada
SPSS for Windows version 23.0 (SPSS Inc., Chicago, IL) ikag GraphPad Prisms 9.1.1 (Dotmatics, Boston, MA)

3. WNAN15IY

3.1 é’nvmsﬁ"awLLazﬁnwmzmQﬂaﬁnmaana;uﬁ'aa&ha

ﬂfngﬁmL%@Laﬁuiafiﬁmumm%ﬁ’mLﬁﬁ’wiuﬂ’liﬁﬂmﬁmau 236 578 fidnwasilduasdnvaznendinuansly
Table 1 anguasngudnesiliiadisegiu 45.0 (I0R = 38.3-52.0) T umandsdosay 58.5 (138/236) A
Soway 41.5 (98/236) ;ziams?iyaahuimg (oway 97.0; 229/236) losugdmuhisauuainnnnin 6 ey Iﬂa‘lumjuﬁ
Fowar 50.0 (118/236) lAsusngns efavirenz/emtricitabine/tenofovir Yuziiseuay 43.2 (102/236) 151’%%8'1@913‘17‘1'
i1 lamivudine Juduusznoundn (lamivudine-based regimens) SaufuEEy W lopinavir, ritonavir, tenofovir,
atazanavir, zidovudine, abacavir, efavirenz, nevirapine wardnsesay 3.8 (9/236) 15%@@135‘14 9 LU qmmﬁﬁ
daulsynouves zidovudine, lopinavir, tenofovir U@ LLazﬁﬁﬁmﬂ??aﬁﬂ%faﬂaz 3 (7/236) dslailaFuen ngurae
Admdenlunsaned fnseadesuiuhiasusnaus warhiadusniaud Andudovas 7.6 (18/236) uaviovay
5.1 (12/236) muddu Tudrutladefivstausunsswesnmsindoionle? ;ﬁamL%aﬂajuﬁﬁmﬁﬁagmisﬁumaé cD4*

111



Journal of the Medical Technologist Association of Thailand UNAUIY
Volume 54 No. 1 April 2026 Original Article

winu 550.5 (IQR = 403.8-688.5) waanslulasins ddlngifudfiszduwad CD4™ = 350 wadnolulasing
Andudeay 81.4 (192/236) WA Niinan1snsIaseau HIV viral load < 1,000 feulsefiadans Andusesay 97.0

Y
13 v

(97/168) NANINTIRFVANERAAWBNGUL NUENTTEAuAaLaawesea tnsndwelin wazszaulinaluienginid
Aund Aniudesay 42.6 (100/236) oz 36.6 (86/236) uazieuay 10.6 (25/236) Auddiu

Table 1 Characteristics of HIV-infected patients according to fasting blood sugar levels (N = 236).

FBS levels (mg/dL)

Overall
Characteristics < 100 100-125 > 126 p-values
N (%)
No. (%) No. (%) No. (%)

Overall 236 (100) 116 (49.2) 95 (40.3) 25(10.6)
Age (years)

18-40 73 (30.9) 44 (37.9) 23 (24.2) 6 (24.0)

41-50 94 (39.8) 44 (37.9) 42 (44.2) 8(32.0)

> 50 69 (29.3) 28 (24.2) 30 (31.6) 11 (44.0) 0.106
Sex

Male 98 (41.5) 40 (34.5) 47 (49.5) 11 (44.0)

Female 138 (58.5) 76 (65.5) 48 (50.5) 14 (56.0) 0.086
CD4* cell count (cells/pL)

< 350 44 (18.6) 16 (13.8) 26 (27.4) 2(8.0)

> 350 192 (81.4) 100 (86.2) 69 (72.6) 23(92.0) 0.015%
HIV viral load (copies/mL) (n = 168)

< 1,000 163 (97.0) 74 (94.9) 68 (98.6) 21 (100.0)

> 1,000 5(3.0) 4(5.1) 1(1.4) 0(0.0) 0.293
Coinfection with HBV or HCV

HIV monoinfection 206 (87.3) 105 (90.5) 80 (84.2) 21 (84.0)

HIV/HBV coinfection 18 (7.6) 8(6.9) 9(9.5) 1(4.0)

HIV/HCV coinfection 12(5.1) 3(2.6) 6(6.3) 3(12.0) 0.261
Duration of ARV treatment (n = 229)

6-12 months 6(2.6) 4(3.5) 2(2.2) 0(0)

12-24 months 12 (5.2) 6 (5.4) 6 (6.6) 0(0)

> 24 months 211(92.2) 102 (91.1) 85(91.4) 24 (100.0) 0.593
Current ARV regimens

Naive to ART 7(3.0) 4(3.4) 2(2.1) 1 (4.0)

Efavirenz/emtricitabine/tenofovir 118 (50.0) 51 (44.0) 58 (61.1) 9 (36.0)

Lamivudine-based regimens 102 (43.2) 56 (48.3) 34 (35.7) 12 (48.0)

Other regimens 9(3.8) 5(4.3) 1(1.1) 3(12.0) 0.044*
Cholesterol (mg/dL) (n = 235)

< 200 135 (57.4) 67 (58.3) 52 (54.7) 16 (64.0)

> 200 100 (42.6) 48 (41.7) 43 (45.3) 9 (36.0) 0.685
Triglyceride (mg/dL) (n = 235)

< 150 149 (63.4) 79 (68.7) 61 (64.2) 9 (36.0)

> 150 86 (36.6) 36 (31.3) 34 (35.8) 16 (64.0) 0.009*

*p-values were calculated using the Chi-square test. Some variables had missing data; sample sizes (n)

are indicated in parentheses.
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3.2 Sasnnzihnsludeaguasiafefiisadaddunguifnideiatle’

MnnsAnwsgduinnaludenvesfndoiovleinguid wuffszdumasiindt 100 fadnfudoindans
wihfuSosag 49.2 (116/236) uazfissduimaludengandi 100 fiadnsuseindans whituesas 50.8 (120/236)
Tusnnuiidugfisssuhmaludensylurianasieuuviu 100-125 fadnfudewndans Andufesas 403
(95/236) uaziiifiszduthmaludongeeglunasivimu » 126 fadnsurewndans Andufesay 10.6 (25/236)
(Table 1)

a'auwamﬁLﬂ31zﬁmmﬁuﬂ’uéswdwﬂa%’aﬁugmLLaszm‘j’smaﬂﬁﬁﬂﬁunnsﬁwma‘lwﬁamqq TUﬂa:uﬁamL%a
w0vlediiAnu (Table 1) wuin Jadedianuduiussuninfnnnziimaludengeegefidoddymisad
(o < 0.05) laun syauwaa CD4* qmmﬁlﬁ% uazseaulnsndwelsa (p = 0.015, 0.044 wag 0.009 MNAINU) WA
liwuanuduiusiu eng wa VinandeievleTluden nsfndeduiuliasusnauduasd sveznainisléiue
uagsviuABlaRnesan (o > 0.05) Welnseilladudewmesnisissduihmaludengs Tnelinasiinelsnum
(> 126 fiadnTuroindans) ssadfannosasdafnuuuduunier wuidiiesszdulasndwelsd > 150 dadniu
HOLATANT 1‘7iLf]u{‘]ﬁsLﬁﬂﬂﬁi@mnﬁmnzﬁ’l’mwaiut,ﬁamqﬂ (OR 3.56, 95% Cl 1.5-8.4, p = 0.004) aghdlsfinu e
Ansgitadudssmeinsiinsinaludongs Tnslfinamiamenouumiu (> 100 fadniuseindans) Feadd
anneeapiainuuufuUnies nud1 ergunnndi 50 U iudafoidesdenininnniziinaludengs (OR 2.22,
95% Cl 1.1-4.3, p = 0.020) LLazmiLﬂuLWﬂmﬁdL‘flu‘fJﬁ]ﬁ’ﬁﬁadﬁ’umiLﬁmmwifwmaim?iamqq (OR 0.56, 95% C|
0.3-0.9, p = 0.032) uaziiloTiAsviaRAnmAIUs Trufusznitedsenguazina nuin Mstengsening 41-50 T
uazanNA1 50 U é’amL‘T;JuﬂﬁaLﬁimsiamnﬁmm’avﬂfwmﬂwﬁaﬂm (OR 1.96, 95% Cl 1.1-3.7, p = 0.039 way OR
2.52, 95% CI 1.3-5.0, p = 0.009 A1) LLavmsmummmmmLﬂuﬂma{]aqﬂumﬁmmm’avmma‘lmaamm
(OR 0.50, 95% Cl 0.3-0.9, p = 0.012) (Table 2) uaﬂmﬂumaam”lmLm'wwLﬂsaumaumuﬁammmsvwumma
Tudorlunguiegnefiudsmuinauazany (Fig. 1) uagwuin andsegiuvesseduthmaludenlungumamegeni
lungunengs wazlunguetggandi 50 U ganinlungueny 18-40 U egeildadAynneada (p = 0.004 uag
p = 0.003 MUAIRAV)
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Sex Age
A = % % (p=0.003)
) % % (p=0.004) | I |
B ns ns 1

400 1 I

400 I
1 10

300+ 300 . []

o
L
(2
I,l B o n (- » -
=
=3
(=]

=]
£ 200 . E 200 . .
w s
2 & o .
w 4 w " H
- r.3
& # .
A A e SR
100 or® e o
% 4
Median of FBS
Median of FBS (mg/dL) 18-40 years = 87.0

Male =103.0 41-50 years = 100.0
Female = 98.5 > 50 years =105.0

T T L T T
Male (n=98) Female (n=138) 18-40 years (n=73) 41-50 years (n=94) >50 years (n=69)

Fig. 1 The median FBS levels in HIV-infected patients stratified by sex (A) and age (B). To compare FBS
levels between study groups, the Mann-Whitney U test was performed in A, and the Kruskal-Wallis

tests were used in B. p-value < 0.05 indicates statistical significance.

4. 3130

mﬂmﬁmwﬁé’ﬂwmsﬁuadﬂfjuﬁamﬁﬁyamﬂa?ﬁﬁmaaﬂLsfhmﬁﬂmﬁwmu 236 516 WUl ngusaeesiongade
agluyradenansau lngdlnglorguinnin 40 YdeSesar 69.1 Tdadrumandnnitnaie daudayanis
AddnnuIn ngudieg1afiantugnegiduiulusedud mnmsiiaidsegiusedugad CD4" Aoutrsgefawminfu
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Wu cortisol, growth hormone, thyroid hormone #3dsnasiaszAuIng gndlsalumiuvseiseauiinialy
denfiiiuanudssnisidulsauvu (prediabetes) unaunisBuduinludingeiovled uasdoyameiugnssy
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