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Abstract

Background: HiV-infected patients receiving a tenofovir disoproxil fumarate + lamivudine +
dolutegravir (TLD) drug regimen have an increased incidence of renal function impairment. There is
no empirical evidence on the incidence and associated factors.

Objective: To study the incidence and factors associated with renal function impairment in
HIV-infected patients receiving the TLD drug regimen.

Method: A retrospective cohort study of HIV-infected patients receiving the TLD drug regimen
at the HIV Clinic, Trang Hospital, was conducted from February 2022 to March 2024. Renal function
impairment was defined as a > 25% decrease from the baseline estimated glomerular filtration rate
(eGFR). Factors affecting the occurrence of renal function impairment were analyzed using logistic
regression analysis.

Results: A total of 1,402 HIV-infected patients were enrolled in the study, with an average
age of 45.57+10.44 years. After using TLD, 398 patients (28.4%) experienced renal function impair-
ment. Factors associated with renal function impairment included age, comorbidities, and previous
drug regimens. An interaction effect analysis found that patients aged 61-70 years with pre-existing
hypertension and a history of using the GPO-VIR T® drug regimen had an adjusted odds ratio of
11.16 (95%Cl: 2.36-52.85, p-value = 0.002). Similarly, patients aged 41-50 years with pre-existing
diabetes mellitus had an adjusted odds ratio of 9.77 (95%Cl: 2.02-47.27, p-value = 0.005).

Conclusion: Factors associated with renal function impairment include patients aged 61-70
years with pre-existing hypertension and a history of using the GPO-VIR T® drug regimen, as well
as patients aged 41-50 years with pre-existing diabetes mellitus and a history of using GPO-VIR T®.

Therefore, close monitoring of renal function should be carried out.

Keywords: renal function impairment; TLD drug regimen



Wndanssuaaiin UNANUIY

i

guRnmsaluardadeiduiusiunmsiiaanizunsndeunle

U 31 adu? 2 w.a. - 8., 2568 VIIVNG ANADANT

unii
nsfadetetletiduilymansisuaulne
gMuLngi 40 I Fudsudnugasiendenilne
seusnveslsenaiol 2527 an1unisainImeam
Haqguulud 2567 UswanansdRnidaletlotitalan
fi$117u 39.9 Sruen Rndeela 1.3 S ruau iFe-
0 630,000 A" ludsewalnediglasunsitade
AndeiovleT $1uau 540,629 e 9g5eninafuen
dulada 453,948 18 TFadosell 23,959 1o
FoTinidlosanlsaiend 9,903 318 Arldaneglunis
Auasnu 8,498 duum Anluiosas 75 vosaild-
Frglunsaniiunuiuend’
mssnwiindeierledndddilitaon-
loTgmefiiiuszavEnmgs 3 wila viofiFundn highly
active antiretroviral therapy (HAART) Wieuiiy
Uszansnmlunmissny  viligUledidingueiun
fu Tnguuamenisanainwiuaznistesiunisia
Werevled Usenalve U we. 2564/2565 wugi
Imﬁf{mﬂfju nucleoside reverse transcriptase
inhibitor (NRTIs) 91131 2 ¥l 33uiUgIngy inte-
grase strand transfer inhibitor (INSTIs) 41U 1
il lugluuugdmuuuusiuda TLD Wuenaeiu
wsnlugmsmssnudindoenle  uastwuelsid
mMsUuasugnsedulidalugtasseiimnie
\Uugnsen TLD (TLD transition) qmamﬁﬂaznau
e tenofovir disoproxil fumarate (TDF) + lami-
vudine (3TC) + dolutegravir (DTG) SuUUsen1uiU-
av 1 a¥e Jugnseniiduszaviamd aunsoduns
floengs nadrafsein URRSesevineention wasli
uadwslumsnatiinallifaiifuas ey’ T
Y 4 LHOULIN (UNTIAL-LUWIBY W.A. 2565) VD9
nMsUfuasugasedulfa TLD dadaudain
Fafimadenlionameluiiienslml viiangesd
waghlhefunvdifiuaunsuiiy  doudleuunm
d1509 TLD anntu Seusulvieludtheseiilid
Jymnslismseindonesnduedrunuusy

Tufthefnaievlednlasunissnyidie TLD

'
=

din TLD FwihlifiduudUreildengnsiiingu &

Qe

sudugeddsunsinuedsrediomanedin fuiy
nsiaeuenslifiasyasiannnisidendaduds
dfny osnnnmsinnmzunsndeuannislaen §-
theonainnudndudeadnsunssnwennisiaiie-
UsrasAtulsaneua yilvaun mainvessUioue-
a1 sdeoailtiAamsidedintuld®™ Tngenis
adeadfiionamuldaneduuusda TLD
fio Undswe uewulindu rduld veuds Uinvios
BTy’ dmdu tenofovir uaw dolutegravir wWu
guRn1salmsiinnzunsngdounisle lag TOF wull
avitvselavosaunarailudediavesnslden
Tuneedtin nedidnsaiinisallunguuszvnsynd
glsduazlneuszanauiosas 10-22 uaveway 5-18
pudy FalnsgiRnisalnnniisenuainms
ypaesendtnszesil 3 finudmsngAnisaiion-
nin%eway 1 wihihy TOF fusenmalafumdnsin
nsrUIuNIINTesIUNABINeda JaviliAnAdw
Bumedivioladiudu viliAa Fanconi syndrome
WaEIAINUNTIIAYINNUUANTDY JARIUTUTUIAEN
Tufhelemededs dw DTG dadusndu INSTIs
aaﬂqwéﬁué'iy’aﬂﬁzuauﬂwsiausﬁaﬁuqﬂiﬁumaai's%’a
Wiusiaiugnssuvedindonun auinnseuiu-
nsumusladldfeisurazln Sdisndudessu
vwaelufielsalaededs ogslsfinny enild
erumMsAanmzunsndountla Tnenuinsiia-
Fuvesdn serum creatinine (Scr) lugas 0.1-0.15
mg/dl Mnnsiienlugudansrineuees renal
organic cation transporter (OCT2) itaz multidrug
and toxin extrusion protein (MATE-2K) #il#® n1s
Wisdues Scr @nnsaiinldfous 1 dUanrindasy
guazaiivasldsueaiion 16 dUawi’ Inelade-
Feafiinasienisiinnnuwsndounislaaingidin
wuusansln TLD Téun egfiannndt 50 Tuazgasen
Fulasa Teevir® Aildrewisuen TLD™

Tsamenuiansaleanmapdadneianulisg wWis



Incidence and Factors Associated with Renal Function

Reseach Article Thai Journal of Clinical Pharmacy

Impairment in HIV-Infected Patients Receiving TLD

Tinsuimssnwiiasindeiodlod fous e 2546
aufetlagt TneddAndeierloisueduhyaa-
iR 2,618 518 mﬂLLu’qums%’ﬂm{jﬂaE@mﬁdgawsn—
lodseedulisauuusinda TLD Wumaudenusn
Tutiasd w.e. 2565-2567 uwnndislatinsuiuiasy
anseduhisaaingaseninunlderdinuuuusande
TLD Tugfthediuau 1,935 518 ndsa1nnisusugasen
wuinsIitadunisiinneunsndeunislalug-
theflferduuuunmda TLD Wumntu Wesnn
geldivdnguauseinduaenissiusindeyaly
Fosil Uszneutudeyarnuiasadelunguiiaed
Tensubsawuusiuda TLD Tuusznalnedaiiios
Sntafugnseniiinnizunsndeumalaiionaneli
AndunsefedinldvdoiinnnglanoEoseosdng
lanaendin {IdeTuiuarudndulunsfinueti-
msaiuagdadeifduiusiunininanzunsndeu
yislomasend ilevuumefiaTagyiliAnysy-
Towigeandmiunisquadtaefndeloylefilasy
gsnubisawuuTIngia TLD vedlsmmevianssaly

TngUseaA
1. iitemgUinsalvesnsiinnizunsndeou
nalalugUlsindeievlednlasuerdulifawuu
53In TLD pdtlinensulda lsaneunansa
2. ey dadenduiusiunisiianisunsn-
Founialalugdnieiaylednlasueisulifawuy
=3 aa v 1Y [
s3la TLD adtlinerdnulada lsaneuianss

A HUNNTIY
AsAnEATeilduns@nendainsysiuuy
foumnaa (retrospective cohort study) TugUresn-
ForevloTilasuendul¥auuusaiudia (TLD) Addn
giiulifa lsmeuianss Tegldteyaangiudeya
nusuideudiEnnsedng HosXP nsAnendllay
NMSAATUILALSUTDIRINAULNTTUATIIUEITUNS
Welsameuiands laviilasenis 001/2568 wlouil

Tangstitporn W Vol 31 No 2 May - Aug 2025

7 UNIAU N.A. 2568

AUYIUNTTIVY

Anzunsndeunidle wneds ansfiseiu
eGFR anasunnnindesas 25" aanASudunouls
Sug@muLuUTINER TLD 91nN1SASIATEAU crea—
tinine Tuideon uagAIMAIBANNS chronic kid-
ney disease epidemiology collaboration (CKD-
EPI equation)

Usensuasngualagig

Uszwns fe fUieindolotloifmuaiildsy
giuLuUTdn TLD aadinendulsa lsaneuia
p¥s sevinetudl 1 quaniug e 2565 feuil 31
TurAl w.A. 2567 411U 1,935 318

nausegne fe fuaeRndeerlemnaedls
Sugndusuusudn TLD filnunasidadiuazdn
gon ¢l

LU AALTN

feindoletletorgrous 18 TRuly il
SumssnwnmesenduhiSauuusianda TLD uawdl
nanIan19vuvedlaliiiu 1 Wweunsusuen uaz
PIIEMN 3 - 6 1y S NlETUE (A Scr uay
eGFR)

INaUIANBEN

- flhefndelenlediiFn eGFR owuviinig
Anwtiesnin 60 ml/min/1.73 m?

- ftheindoletleifitdeyamaviesufohinag
laiasudau

wSasdiafildlunside

wisnafleflflunmsife Ussnouse doyaiiu
g1u 1dun e 01 gmsenduladuily sefu coa
lymphocyte, Scr, eGFR Tsasaudu o (rnusuladi
a9 v lusfuge) uazssoznadaunidalfendy
h¥auuusiudia TLD auinnizunsngeunisla

aauUsau loun we 91y ansersnubiiaas
TsAs2u 26U CD4 flawisuen was baseline eGFR

faudsmiu laun  nasuiauazldiinniig



Wndanssuaaiin UNANUIY

i

guRnmsaluardadeiduiusiunmsiiaanizunsndeunle

U 31 adu? 2 w.a. - 8., 2568 ITIUNNY ASADANT

UNINGoUNIILA

saAndAnszvidaya

1. doyavinly AnsesigUfinisalsneaifida-
Wiz uansHalusUAimud fovay vierinde
waauDenuum gy

2. anuduiusseninetadefiduiusiunis-
WWanMzunIngounigla Ansieilagldy binary logis-
tic regression 1Wahi@ univariate analysis WaANE
Mg crude odds ratio WUSgUiBUANWMEYDINGY
Fregfiiauagliiinnnzunsndeumslaiudade-
Aeaftazsuls wazihiladudeaifadedfyuni-
wseilaeldaif multivariate analysis WaARINAA2E
adjusted odds ratio fmuaAEdRay (o-value) 7
0.05 tkag 95% confidence interval

NAN338
Tuga9Tui 1 NUAUS w.A. 2565 - 31 JuAy

Tufthefnaievlednlasunissnyidie TLD

.. 2567 ffAndeierletfiniuuinisdugie-
ueniinatineduhisa Tsmeiianss wazlédsue
subisawuusiudia TLD 97uau 1,935 518 95—
e 1,402 319 anuandRasunBLnusinIsAnd
(U7 1)

1. ANANBILYBINGUADDENN

naNFeg1eTihnsAne 1,402 598 Toeiade
45.57+10.44 U Juwevne 788 318 (Fovaz 56.2)
e 1,241 519 (Govay 88.5) TA1 eGFR Fudu
1A 90 mU/min/1.73 m? gediulvgiie CD4
11 350 cell/mm® ApuEuetuLuUT Ll
1,181 518 (3eway 84.2) Usginsillsasan wui
Athwdlvglailsnsin 1,135 519 (Sewar 81.0)
samnusulafingadulsasauiiwunniian 212 5
($ovaz 15.1) gnsewulhiaiagliuneude GPO-
VIR T® 725 57 (3owag 51.7) (15797 1)

2. gUAmsalnsiianzunsndaunialnain

HAndelevled Morgsiaus 18 YAl I¢3uen TLD
(n=1,935)

y

4

WNUNANDBN:
- eGFR Aaulasuen TLD < 60 mU/min/1.73 m?
- foyavnaiosuuRnislaasuaau

HAnweLeylalinaeiAn
(n=1,402)

y

4

fRndoLenle T eGFR anas > 25%
(n=398)

g*d‘ﬁ 1 WNUNINNSARNGNFAIDEN



Incidence and Factors Associated with Renal Function

Reseach Article Thai Journal of Clinical Pharmacy

Impairment in HIV-Infected Patients Receiving TLD

gIRULUUSALER TLD
NANSANYINUIMAIIN I EIAULUUTIMR
TLD fUiednuiu 398 518 (Seway 28.4) iinndg
uNsNGaUN1Ile La‘]'aa"’m,uﬂmma;uwudwvasmsjl,ﬁm
Amwunsndeu Jeuay 61.1 ngueny 41-50 U ifin
amzumsndeusle Sovay 36.9 fthuiiilen CD4 >
350 cell/mm’ LAnnngunsndouniala Sesay 84.2

‘:I g Q.Il ! U 1
M13199 1 dnwaieialuvengudiieg

Tangstitporn W Vol 31 No 2 May - Aug 2025

AUA9dA1 eGFR > 90 ml/min/1.743 m*1inn1g
wisndauniale Seuay 87.2 naunlulilsasiuia
Ameunsndeunisle Segag 75.6 fieiiagldediu
GPO-VIR T® anfieu fianneunsndauniile Sesas
58.8 (1131991 1)

3. Jadendunusiunisiianidzunsndou

v <

nslparnerdiuwuusuda TLD

o b2
MUY (5088%)

594 Wan1ae  hifienay
Y Y Crude OR 95%Cl p-value*
WNINYDU  UNINYDUY
n14la n4la
'i’JJJ%QWJG] 1,402 (100) 398 (28.4) 1,004 (71.6)
LW
U418 788 (56.2) 243 (61.1) 545 (54.3)
ﬁiﬁﬂ 614 (43.8) 155 (38.9) 459 (45.7) 0.806 0.629-1.032 0.021
21y (V)
< 30 129 (9.2) 17 (4.3) 112 (11.2)
31-40 273 (19.5) 58 (14.6) 215 (21.4) 1.777 0.988-3.196 0.055
41 - 50 547 (39.0) 147 (36.9) 400 (39.8) 2.421 1.405-4.172 0.001
51 -60 360 (25.7) 126 (31.7) 234 (23.3) 3.548 2.038-6.175 0.000
61 -70 82 (5.8) 45 (11.3) 37 (3.7) 8.013 4.098-15.665  0.000
> 70 11 (0.8) 5(1.3) 6 (0.6) 5.490 1.509-19.981  0.010
CD4 (celVmm?)
< 200 95 (6.8) 29 (7.3) 66 (6.6) 0.933 0.617-1.411 0.743
200-350 126 (9.0) 34 (8.5) 92(9.2) 1.110 0.704-1.748 0.654
> 350 1,181 (84.2) 335(84.2) 846 (84.3)
Baseline eGFR
(mU/min/1.73m?)
60-75 124 (8.8) 38 (9.5) 86 (8.6) 1.138 0.762-1.701 0.527
75.01-90 37 (2.6) 13 (3.3) 24 (2.4) 1.396 0.703-2.772 0.341
> 90 1,241 (88.5) 347 (87.2) 894 (89.0)



Wndanssuaaiin UNANUIY

guRnmsaluardadeiduiusiunmsiiaanizunsndeunle

U 31 adu? 2 w.a. - 8., 2568 ITIUNNY ASADANT

M19197 1 dnwaenIluroingusiiegns (sia)

Tufthefnaievlednlasunissnyidie TLD

o v
MUY (5988%)

394 nan1e  Ldfiennag
Y Y Crude OR 95%(Cl p-value*
WNINYBU  NINYIU
n4la n4la
lsATu
[Etix 1,135 (81.0) 301 (75.6) 834 (83.1)
pudulafings  212(15.1) 69 (17.3) 143 (14.2) 1.337 0.975-1.834  0.072
MUY 35(2.5) 16 (14.0) 19 (1.9) 2.333 1.184-4.596  0.014
Anuaulafings 20 (1.4) 12.(3.0) 8 (0.8) 4.156 1.683-10.266  0.002
LAZLUIMINY
grsoduiildinney
UL 111(79  15(39) 96 (9.6)
GPO-VIR T* 725 (51.7) 234 (58.8) 491 (48.9) 3.050 1.732-5.372 0.000
GPO-VIR Z*° 62 (4.4) 21 (5.3) 41 (4.1) 3.278 1.538-6.987  0.002
TDF based 417 (29.7) 106 (26.6) 311 (31.0) 2.181 1.213-3.924 0.009
regimen
AZT based 87 (6.2) 22 (5.5) 65 (6.5) 2.166 1.046-4.485 0.037
regimen

* AT1¥9MILEDA univariate binary logistic regression

*GPO-VIR T® Usgnaumigmen tenofovir 300 mg + emtricitabine 200 mg + efavirenz 600 mg

°GPO-VIR Z® Uszneumesign zidovudine 250 mg + lamivudine 150 mg + nevirapine 200 mg

TDF = tenofovir disoproxil fumarate
AZT = zidovudine

delUssuiisudnvazveanguiiegiaditia
wazliiinniisunsndeunialalagldiindsinen
(univariate binary logistic regression) WUISEAU
CD4 wag baseline eGFR laifimnudusiusiunisiia
amzunsndaunisle dudadefidnuduiusesng
Ay Agyn1eadin laun 01y n1siilsnsiu uazgnse
fudiliinneu lngeny 61-70 T (OR=8.013; 95%Cl:
4,098-15.665, p-value = 0.000) nguiflsApasy
lafinaauazluIvninusiuemg (OR=4.156; 95%Cl:

1.683-10.266, p-value = 0.002) uazf{Uaeiiingld
8191ul13d GPO-VIR T® unau (OR=3.050; 95%Cl:
1.732-5.372, p-value = 0.000) (715137 1)
devite 3 Yaseuihmsiesesannesla-
JafnduuuduUsng (multivariate binary logistic
regression) LUUNSADNALUTDATEIUENAITOA-
noeladafndnion q Au (35 enter method) Wui
919 Msiilsnsan uazgasednuilduneuy dannu-

Ly

FuWusnunIstAnNMELNSNYaunI1elaaegeiide -
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ddmeada lnegtheifieny 61-70 U flemalfn
anvunsndoumslafisdy 7.67 wih (AOR=7.67;
95%Cl: 3.78-15.57, p-value = 0.000) 8¢ 51-60 U &
Temaidanzunsndounmslafiaty 3.45 wh (AOR
=3.45;95%Cl:1.94-6.11,p-value = 0.000)E]’]E; 41-50
Y flomainanzunsndeunsladfiudy 231 wh
(AOR=2.31; 95%Cl: 1.32-4.04, p-value = 0.003)
nguiduiilsannudulafingauaziumuilona
Aannzunsndounislafiadu 3 wn (AOR=2.99;
95%Cl: 1.15-7.80, p-value = 0.024) ngudidulsn
wvnuilenainniizunsndeunislafiudy
2.12 N (AOR=2.12; 95%Cl: 1.06-4.22, p-value =
0.032) nquiliagld GPO-VIR T® mneuiileniaiiin
azunsndeunmsladfinty 3.09 wh (AOR=3.09;
950Cl: 1.64-581, p-value = 0.000) nguAely
GPO-VIR Z® wnneuiilenaiinnnigunsngaunig
Taufindy 2.53 wh (AOR=2.53; 95%Cl: 1.11-5.75,
p-value = 0.027) (157971 2)

slevhtlasefiduddaste 3 unaaeuneadn
FIEAITIATIENBNENATIU (interaction effect) Wu-—
TUageny 61-70 U lsanusiulaiings waziaely
GPO-VIR T® wneu dlonainnngunsngaunieln
W 11.16 Wi (AOR=11.16; 95%Cl: 2.36-52.85,
p-value = 0.002) 0% laun fUweny 41-50 U
Uszialsalmnu - Alenainnzinsngaunig
it 9.76 i (AOR=9.76; 95%Cl: 2.02-47.27,
p-value = 0.005) (M151971 3)

spznafiAnnzusndounialandsanle
SUgduLuuTIdn TLD nwuisyezaviaalasy
915NN 13-24 1fiou LAnAMEunIngaun1slauin
flgn $1uau 184 18 (Gevas 46.2) 1Ay 418.69+
217.32 $u (M1 4)

F50lNE
wielvin1siasigvmgtinisaluavdadend

v

Auduiusiunsiianzunsndeunalalagnaes
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TunsfinunilFadadihedife eGrR deuntt 60/ml/
min/m’ 88 1iesndudn eGFR vean1snennsel
sovvodlsalaitoteseduil 3a Gauansfamsiifae
finmsiianmzunsndoumslaneudunisinwm s
Fnvrinuinnsierdubyasvusauda TLD §
Usznaumeen 3 4in A tenofovir disoproxil fuma-
rate 300 mg + lamivudine 300 mg + dolutegravir
50 mg lufthefndeierleTvadlsmenuianss wy
gURn1salveInIsiinnzunIndeunaladanii-
fudesay 28.4 Feaonndosiunisfnwives alse®
finuernisvheuveslalugihedldsueduuuy
s2lln TLD anasesradidodidamieeda (p-value
< 0.001) wazN5ANWIVEY Dongmei waraay'” finy
guRin1saifesay 38.95 1INN1sARALNE 48 dUa %
Tugfthedldoriunuusudin TLD 1Hugasusnly

ANF3NWT BALADAAARINUIWITY > ANUINANNS

unduTilalugtaenguitlé3u TDF+DTG based re-
gimen #asRamIuATIFENAETU 3-12 o Seway
43.3 way 27.47 suansu %aamﬁulé’dwmsﬁ;ﬁﬂwlﬁ
funsinwdeduLuuTsa TLD #idvs TDF
wag DTG egluansinw dwaliingUfnisaln1ie
uwnsndeunslafiudy 91nnsA TOF fisieaunis
Wnnzwnsngaumslauineulunalanisdne ™
waleldsu DTG Salunmissnwasnunnsunsn—
Foumslaldunniu mnnalnfienlududnsdusen
999 creatinine 7 OCT2 way MATE-2K #iln dwa
Fudinnstueenues creatinine WagnsAREATNUT
szaznafinnnzunsndounislandsanlasuen
FuULUUTIR TLD oggning 13-24 fiou don-
AdosTuNISANYIVEY Quinn KJ wasAne'® fiwu
mfnUnNAvedlA1n TOF enafsdundsannlady
enliAgunvivtendslasusmndusseznan 29 9
La¥N15ANYIY8Y Lindeman wazAne” “aRaAnI
mMs3nwly 48 dUani nauiiléisu DTG wumsiia-
Fuvasen Scr 1@de 0.12 mg/ml (0.07-0.18)
Yasefidmnuduiusiunmsinnsunsnaou
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(multivariate binary logistic regression)

Tufthefnaievlednlasunissnyidie TLD

guRnmsaluardadeiduiusiunmsiiaanizunsndeunle

Yadudes Adjusted OR* 95%Cl p-value
LNAREYS® 0.806 0.629-1.032 0.088
a1y (U)°
<= 30
31 -40 1.607 0.885-2.918 0.119
41 - 50 2.309 1.320-4.042 0.003
51 -60 3.446 1.943-6.110 0.000
61 -70 7.671 3.780-15.567 0.000
> 70 4.139 1.022-16.771 0.047
l3ATU°
[EtY
ANUAULATINGS 1.117 0.804-1.551 0.510
bUININY 2.120 1.065-4.221 0.032
ANNAUlAIRGIMAZIUIVIU 2.999 1.153-7.799 0.024
gnsgnsunaunin’
GPO-VIR T* 3.090 1.643-5.811 0.000
GPO-VIR 2% 2.527 1.110-5.754 0.027
TDF based regimen 1.849 0.960-3.560 0.066
AZT based regimen 2.146 0.984-4.681 0.055

# Anuluglunsyingmnnisal (overall percentage) Wiiusavay 73.2

“Weuiuiweiy
PWisutiunguitdienytiosndt 30 U
“iguiunquinldidulse

“euiunguinladleisuenty

*GPO-VIR T® Usgnausmese tenofovir 300 mg + emtricitabine 200 mg + efavirenz 600 mg
'GPO-VIR Z® Usznaumesien zidovudine 250 mg + lamivudine 150 mg + nevirapine 200 mg

TDF = tenofovir disoproxil fumarate

AZT = zidovudine

malalugefneetlodnlasuersuuuusiudn

TLD Ao 91¢ n15ilsnsiu uazgnsedulidaniun-

fou gUleliengnsus 41 YAuld flenainne
wisndeunalauaranudssasiiuduniuety lay
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Tenmaingeanlutieeiy 61-70 U @ennaediunis

a o

Anwvee alst’® Wadonazane’ LazneTauLay

a

' inuingthenilienginndt 50 U ene

A
unsndeumslasnnnitnguenydu 2.682, 2.634 uay
1.97 whanwaau Jadeamunisillsasiy wudngy
fifuislsannudulafinganaziuinuiilonia
Anamzunsndourndlafiady 3 wh (AOR=2.99;
95%Cl: 1.15-7.80, p-value = 0.024) @onAassiunIs

7

AnwUednesay wazAms! ANUINNISHNIZIUN-

USRI IAAANIZENSNGUNI LA LTY
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2.58 i usilinuanuidssiensiinanzunsndeu
malalugifsneudulafingason drugnserdu
fldneuBuedunuusga TLD wuinguiiag
19 GPO-VIR T® wnreutilenaiinnizunsndaumnia
1@@31%14 3.09 W1 (AOR=3.09; 95%Cl: 1.64-5.81,
pvalue = 0.000) iesnly GPO-VIR T® & TDF
swetie Fadutiadefiosiliieiunliudia
Ameunsndounislnagnouudy meiumsfineves
Doshi Wwazaaz” inuingnsendmuilduneulud
AT UNSIAnN NI NgauNIle

M19199 3 NTIATILNBNENATI (interaction effect) vaangueone 15ATIu wavansusunldunou

o b %
MUY (5088%)

v 574 wan1e  lafianne  Adjusted
Uaduides 3 3 95%Cl  p-value
UNSNYDU WNINYDU OR
L) ala
91 41-50 U T DM uaeld 9 7(77.8) 2(222)  9.766* 2.018-47.265 0.005
GPO-VIR T® unneu
91y 61-70 U il HT waeld 10 8 (80.0) 2(20.0)  11.161* 2357-52.847  0.002
GPO-VIR T® unneu
* anuusiuglumsviunevignisal (overall percentage) Winfiusaway 73.3
HT = Anusuladings
DM = [ Un1inu
A9 4 SreznaTAnN Iz unlandiannl@suenduLUUSEie TLD
segzaan (Hau) 377U (n=398) Yauay
< 6 Loy 76 19.1
6-12 Hau 108 27.1
13-24 \ppu 184 46.2
> 24 \fou 30 75

Mean = 418.69+217.32 U
Percentile 25 = 217.75 1u
Percentile 50 = 391.0 U

Percentile 75 = 623.00 1u
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N1531A318918N5Na3U (interaction effect)
vostldveny lsnsmazerimiiagliinnou wui
Aoty 61-70 U dfllsanusiulaiings uaziagly
GPO-VIR T® 11riou Hlenatinn1isunsndaunisle
s 11.16 W1 (AOR=11.16; 959%Cl: 2.36-52.85,
p-value = 0.002) 0% laun fUweny 41-50 U
fusedRlsalumau wageeld GPO-VIR T® ufieu &
Tomainnmzunsndeunmslafiadu 9.76 1 (AOR
~9.76; 95%Cl: 2.02-47.27, p-value = 0.005) &adfs
Linuns@nwaenndesiu winguiogiaasdl
Yoy wsmisidinanisAnwundusuamsly
maguathenduilifufivvauniaziimsfnuifiu-
Fslunquiegefiunndu egnalsii auuuamis
nsnT19ifade fnunardesiunisinidelarled
Useielng U 2564/2565° Tauwugtnliidnisngia
Aanumsvinauvedlalugiheildueduuuss
in TLD MBufflhegeongannnin 50 U uazian
aalugthefiilsnsan winu anusulaiings Ty
AIIATI9NN 6 Feu TavmsUuruaeTlugas
Afnshauredlaunnses

49IMNAIUIWY
nsAnwiddesAniesanndunisine
wuufounds Yayauneusznisienalinsuaiy uen-
Mnillaifinsseydaauiinaiansusndeunis
Tauazn1silsasiume 1ICD-10 Tunwssilou Jenes
frsananainisiaueslafianas LAZNI3IEY
Isasulagiansunansialsalanizn1ssuusnslu
Tsmerunaniavibu Ssoravililddeyaiiliauysal
wonand msasraneamlplulaanzuazludent
NR5I9Ae UL lda1unsauNUsTEUAIURR
Undvadlald  lumsdnwndasolufamsanuinuy
sululutraminnazmuualidinisnsianeanalu
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N1395331n52AU plasma cystatin C TugUheniinig

Tufthefnaievlednlasunissnyidie TLD
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d3UNaN1539Y

mslasuandubyanuusinda TLD fitaded
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aadus: 99n715liisseasraInnslie) (adverse drug reactions; ADRs) vl adeeinis
woushw i lulsaneuiauasnsensguagaeimy ADRs Liudu udmsAnwuAgatuduyunsguagiaei
iin ADRs lnenanizlugihedaenssudadarnn

Smquszaed: ieAnwgUiinisal ADRs Tugiheraenssy uasiSouliunaaeesiununIsguag-
theragnssuiiinuas aiAn ADR

35398 (lun1sdnw e g iuvudounaseniivssdoudianyseing saussessia) 36 ifou Anw
@mzsFuyun s un sumdluysnesesliusns lesuveedsenssuseniti 2 ngu laun nguil
iAnuazlsiiin ADRs 1A independent t-test ilB31AT 1LY MLANANTEYINAGY
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Abstract

Background: Adverse drug reactions (ADRs) significantly contribute to prolonged hospital
stays and increased healthcare costs. However, studies focusing on the economic burden of ADRs,
particularly among surgical patients, are limited.

Objectives: To determine the incidence of ADRs among surgical patients and compare the
average direct medical costs between those with and without ADRs.

Method: A retrospective analytical study was conducted using electronic medical records
spanning 36 months. Direct medical costs were analyzed from the healthcare provider’s perspec-
tive. Surgical patients were classified into two groups: those who experienced ADRs and those who
did not. Statistical analysis was performed using an independent t-test to identify cost differences
between the groups.

Results: The incidence of ADRs among surgical patients was 1.25%. The most common drug
class associated with ADRs was systemic antibiotics (75.76%), with ceftriaxone as the leading cause
(40.91%). The predominant ADRs were dermatological reactions, including maculopapular rash,
rash, and urticaria. Key risk factors for ADRs included being female and admission to critical care
units for surgery or neurosurgery. Patients with ADRs had significantly higher average costs of care
than those without ADRs (p-value = 0.041), with mean costs of 6,022.30 THB/day versus 5,860.57
THB/day, respectively.

Conclusion: This study highlights that ADRs in surgical patients result in significantly increased
direct medical costs. Systematic ADR surveillance, particularly for systemic antibiotic use, is essen-
tial to enhancing patient safety, optimizing resource utilization, and reducing hospital care costs.
These findings underscore the importance of proactive ADR management in improving clinical out-

comes and healthcare efficiency.

Keywords: costs; adverse drug reactions; surgery
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biotics chest tightness, dyspnea,

cin (1), clindamycin (8), colistin (1), doxy-

sulbactam (1), ceftriaxone (27), ciprofloxa-

itching, maculopapular rash,

urticaria

cycline (1), meropenem (1), metronidazole

(1), piperacillin (2), piperacillin/tazobactam

(2), tazobactam (1), tetracycline (1), vanco-

mycin (1)
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ACEls = angiotensin converting enzyme inhibitors
CCBs = calcium channel blockers

NSAIDs = non-steroidal anti-inflammatory drugs
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Abstract

Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used for pain and
inflammation but are also a leading cause of adverse drug reactions (ADRs). Cross-reactivity
between different chemical structures can result in repeated allergic reactions, which may be
severe and potentially life-threatening. However, there are still limited reports of cross-reactivity
involving chemically distinct NSAIDs in Thailand.

Objective: To study the incidence and patterns of cross-reactivity among chemically distinct
NSAIDs in patients treated at Surin Hospital.

Method: A retrospective cross-sectional descriptive study was conducted using data collected
from electronic medical records between January 1, 2017, and September 30, 2024. Data on NSAID
allergies and repeated cross-reactivity based on chemical structure were analyzed using descriptive
statistics.

Results: A total of 1,896 reports of allergic reactions to NSAIDs were recorded in 1,691 patients,
accounting for 9.25% of all ADR reports (20,497 reports), of these 51.56% were classified as severe.
The most commonly implicated drugs were from the arylpropionic acid group (notably ibuprofen),
followed by the phenylacetic acid group (diclofenac). Cross-reactivity among NSAIDs with different
chemical structures was observed in 182 patients (10.76% of NSAID-allergic patients). The most fre-
quent cross-reactive pair was arylpropionic acids and phenylacetic acids (43.97%).

Conclusion: 10.76% of patients with NSAID allergies experienced cross-reactivity between
chemically distinct NSAIDs. Healthcare providers should take thorough drug allergy histories and

closely monitor at risk patients to enhance medication safety.

Keywords: drug allergy; NSAIDs; adverse drug reactions (ADRs); cross-reactivity
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nsungndangulaseaianiand (cross-re-
activity) Y89 NSAIDs: Lﬂuﬂﬁﬁ%mmmﬁﬁlﬁmﬁu
Sloftnefifiuss TAuW NSAIDs wllanila iaernisu
Snafuiloldsu NSAIDs slinduiiilassaiianaai

1Y

waneaiy Feoraintulanannnalngdduiuiay

nalndunlidinedesiussuugiauiu™?

52iguIsIY

nsfnuasadunmsitedamssauuunia
finU19 (cross-sectional descriptive study) lagld
Jayadoundsaingiudeyadiannsedndveise-
WeUNagIUNS Sevineiull 1 unsa WA, 2560 fis
30 fugew WA, 2567 Wolnszinisiinennisui
NSAIDs WagnISUAWUU cross-reactivity fgaiaigs
WITEUUN

Usgansidnen

Fuefildsunisdsldonngs NSAIDs uaziinsu
Uinsilsameuiagiund seninetuil 1 unmeu .
2560 fieTudl 30 fugneu w.a. 2567

NGUA79E1

ARLEDNKUULAIEAIIINTIYIIUNITUAEINGY
NSAIDs $1u2u 11 9183 Bauvadu 7 ngumsilase-
a¥ramandl feil

1. Salicylic acids (aspirin)

2. Hetero acetic acids (indomethacin, ace—
metacin, ketorolac)

3. Phenylacetic acids (diclofenac)

4. Arylpropionic acids (ibuprofen, naproxen)

5. Oxicams  (lalfisngniselunauiilugreivi
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A3ANEN)

6. Fenamates (mefenamic acid)

7. COX-2 inhibitors (celecoxib, etoricoxib
Wy parecoxib)

LnaiNTSARLEN

s18971UN S uRE AT sUsTfiuA L duTus
smnsennshifisUszasaiveniiasdelagld Naran-
jo’s aLgorithm“Imaﬁizﬁmmuuﬁuﬁm 134y (pos—
sible, probable, definite)

InainTsAnaan

1. sanditeyalaiauysal

2. eauiliansassydesnfiasdliogng
AU

3, snenuiifirzwuulsadu Naranjo’s algo-
rithm 11111u 0 (doubtful)

wiasdiefildlunsive

1. g1udeyadiannsefindveslsineiuia
(lUsunsu HOSxP)

2. wuutiufindeyaiieenuuuiamzdmiuiiv
oyagthsnnnusyidouszneuse Je-ana tne
918 518115 NSAIDs UseiAnisuien oM AANTY
ey fuilinenns seAunnuguLss Hadns
ARATUMENEINSUREY  uazNaNSUTTEIUAIL-
FUNUSTEMIN AT BINTITUN

Funaun1sANIUNIS

1. i'JU’ﬁ’JiJGﬁEIJJUaﬂ?iLLﬁ&ﬂﬁgﬂﬂuﬂﬂﬂi’lEJﬂ’]i

2. sausandioyantsld NSAIDs Famuslutas-
nafiFnw

3. ANNTEITILIIUANULNUTNTARLILAZ AR
200

4. uuntoyanisuiewrazsensadtuiuy
usIuTImdaya

5. dnngudayaniungulasiaiianiaaiives
81183 NSAIDs

6. SuundUaedu 2 ngu leun

6.1 §fthefuil NSAIDs 1 576713
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6.2 fUnETTt NSAIDs 3nnndn 1 1183

wenilungulasaiadeiunsounnsieiv)

7. IPTIBvEN YT INTWHED

8. UATINTLAUAIUTUITIVEI ADRs

9. AnTendayameainilunssam Uszana
HaRE Microsoft Excel® 2024 MSO (We5du 2504
Build 16.0.18730.20122) 64 Un UusezuuUHURNIS
Windows 11

(%
[ Y

Tayananualasunisdaivlugiuuulng

'
v aa o v a

a%wamumﬂ%’ﬁﬁaLLam'}ﬂmaw%ﬂmfﬁwﬁm,awmzi—

39y szuznaNAUSIYTRLANENAIFUAANISAN Y
1

Y 9

2

nsaAszidaya

TtatRdanssann 1un eud Sovas wavsn-
s190Rnsaisensldien 1,000 A ifoeBurednua
lUvesthe dnwazueieInsul LAz
WUU cross-reactivity fiuansnafilugthsusiazse
Tnefimnsanemungulasairemand 7 nguiiduanis
Usziluanuduiussenineeiazonisuisedu
Azuuudaus 5 Juld (probable, definite)

ATYFITUNTINY

msfnmildsunmsfionsanuazeysifinnanms
N35UMI3E5ITUMTIE UYL IS 1uaasuns
imntiadesuses 84/2567 astuil 16 Awnen n.a.
2567

NAN15398

Seeiudl 1 uns1an WA, 2560 deiudl 30
Augey w.a. 2567 deUaelasu NSAIDs 9113y
397,304 %4 INMITUTLLIARATDLA NUTIHNUNTT
Wil NSAIDs 9713 1,896 51891 (§Ue 1,691 518)
WAYe 572 518 (Soway 33.82) uaviwAngs 1,119
578 (Seway 66.18) AnluSovay 9.25 v091897U
omslilfleUszasannmsideniomun (20,497 516
)

Sns19Rn1sainIsus NSAIDs #e 1,000 ASa

ANV WUZUUNY,
Syun Beusoy, ¥an Wesd

lugdunsonaveiaildlvafiesess lsameuiagiuns

YoaM3lienasan 3 suduwsn kA indomethacin
(21.70) sesawnlaun diclofenac (17.92) uag ibu-
profen (13.92) au&a1sU wavloduunausuay
a¥sasnsuioniign 3 Susuusn ¥ ibupro-
fen (691 ﬂ%’jﬂ) 5898911A8 diclofenac (422 ﬂ%’jﬂ) Ay
naproxen (243 afe) audsy Sauanslunnsiei 1

seauadtululdvasnisuiien (Naranjo’s
algorithm) wan1sUserluwieagluseaviiagly
(AzLuU 5-8) mﬂﬁqm 17U 1,072 518914 (Sevay
56.54) 9199z1Y (AzluY 1-4) $1UU 780 $1891U
(§ovaz 41.14) uazszavldutuou (Azuud > 9)
WU 44 189U (Sowaz 2.32) MUY AILERS
Tumns79ii 2

dnwaize1nsui NSAIDs iwusnnilan 3 Su-
Aulsn lAuA angioedema 31U 657 918914 (58—
8y 34.65) 599894179 maculopapular rash 91U
570 $1897U ($opaz 30.06) wag chest tightness/
dyspnoea UM 168 51891 (5ouay 8.86) M-
fu Fawanslumsed 3

UL ENALNFULATIET 19N 0AL
¥9981ngu NSAIDs AAansuiionnniign 3 Susu
wsn leun Ngu arylpropionic acid derivatives
U 934 51831U (buprofen LAAAITUNEIUN
fian 691 91897) sesasnliuAngy phenylacetic
acid (diclofenac) §1uu 422 578974 uazngy sali-
cylic acids (aspirin) §1Wt 182 518911 Adlansly
AN59Ti 4

NnTREideyadiiediui NSAIDs d1-
W 1,691 578 wudndigdiewi NSAIDs annndt 1
g1 196 579 (401 51897) Suunduuiie
fiflaseadremaniindretu $1u9u 14 518 (28 518-
3U) WHELUY cross-reactivity 91uU 182 518 (373
51897) wagk NSAIDs tgauianeiaiuiy 1,495
58 (1,495 1891) Fauandunsed 5 Tnongud
\Ain cross-reactivity finansusziiiuwienagluseiu
Wagly 357 w91 Gewaz 95.71) wavseauld-
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wiuew 91U 16 T84 (Feaz 4.29) Askandly
ANST 6

AnguefinunsiAn cross-reactivity 1nnfign
3 gusuwsn lekn phenylacetic acids — arylpropi-
onic acids 91U 164 189U (Sevay 43.97) s09-
AMUNANANEN arylpropionic acids - salicylic acids
U 64 w91 (Sewaz 17.15) waz arylpropi-
onic acids — fenamates 91UIU 48 $1897U (o8
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12.87) ouddiu Sawandlumnsei 7
Lﬁaﬁﬂmaﬂmmmmﬁ NSAIDs ﬁLﬁﬂ Cross-re-
activity WIRUS LAY 373 518970 NUNENBALINIS
uienARnT Ui guLsISUIuINGs 282 ey
(Aadufosay 75.60 vasdunusenunsuieniin
cross-reactivity ﬁgwm) lAun anaphylactic reac-
tion, angioedema, Stevens-Johnson syndrome

WAz chest tightness/dyspnoea lagnauen aryl-

M15199 1 fheniinsldeuaziiingy NSAIDs 11 598013

wnsld wdudleuien  FuiusIsu 3NTINITUN
e G (578) AU (AS9) fa 1000
Aspirin 148,103 132 182 1.23
Indomethacin 2,165 41 a7 21.70
Acemetacin 11,599 4 4 0.34
Ketorolac 2,224 7 7 3.14
Diclofenac 23,544 406 a22 17.92
Naproxen 128,176 204 243 1.89
lbuprofen 49,649 621 691 13.92
Mefenamic acid 10,935 132 144 13.17
Celecoxib 11,283 51 61 5.40
Etoricixib 8,726 85 86 9.86
Parecoxib 900 8 9 10.00
334 397,304 1,691 1,896 a.77
e #0981 519 9138n1suiannngdy 1 $1en15en
A31efl 2 sEaunsUssiiuennisldfiausyasdainnisldendae Naranjo’s algorithm
szauAuUtanduy IIUIUTIBIY Sovaz
Touuuou (AzUWUY > 9) a4 2.32
Wazly (AzuuY 5 - 8) 1,072 56.54
919919 (AzLu 1 - 4) 780 41.14
savieAy 1,896 100.00
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¢ P
ANIUNITUNTUNENGI LT

unswietungulasaasaniaed
lugdunsonaveiaildlvafiesess lsameuiagiuns
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A151991 3 anwaraINITLINgL NSAIDs

ANWAIZIINITUN IUIUTIYY Sovaz
Angioedema 657 34.65
Maculopapular rash 570 30.06
Chest tightness / dyspnoea 168 8.86
Urticaria 140 7.38
Anaphylactic reactions 106 5.59
Oedema 68 3.58
Stevens-Johnson syndrome 56 2.95
Fixed eruption 53 2.79
Pruritus 32 1.69
Acute generalized exanthematous pustulosis (AGEP) 22 1.16
Palpitation 19 1.02
Toxic epidermal necrolysis (TEN) 3 0.16
Drug reaction with eosinophilia and systemic symptoms 2 0.11
(DRESS)
v 1,896 100.00

A1319% 4 NMSUH NSAIDs uunaungulaseasanisail (N = 1,896 5189414)

ngulaseaieniaail FIUIUTIYU Soway

Arylpropionic acid derivatives (ibuprofen, naproxen) 934 49.26
Phenylacetic acids (diclofenac) 422 22.25
Salicylic acid derivatives (aspirin) 182 9.61
Selective COX-2 inhibitors (celecoxib, etoricoxib, parecoxib) 156 8.23
Fenamic acids (fenamates) (mefenamic acids) 144 7.59
Hetero acetic acids (indomethacin, acemetacin, ketorolac) 58 3.06

e 1,896 100.00

propionic acids (ibuprofen) LiABINISWHILUU ana-  syndrome 1n#an fauandlunisnei 8

phylactic reaction, angioedema, chest tightness/

dyspnoea 11n71gA wagngue phenylacetic acids — 8AusIENANITIVY

(diclofenac) yiNBINTHALUYU Stevens-Johnson

[

ANSANYIATILLEAS

1M AuINgnsIN1SAANTS
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A1519% 5 NMSWHNGL NSAIDs 9MUNALTUIUTIENITEN

$1uIUT18N1T NSAIDs AIgjUeul WU U89 (5eaz)
Wil NSAIDs 11131 1 wila (assasramaniiadneiv) 14 28 (1.48)
Wil NSAIDs anAndt 1 ¥ila (Wigntangulassasraniaai) 182 373 (19.67)
Wil NSAIDs 1 il 1,495 1,495 (78.85)
s2viedy 1,691 1,896 (100.00)

M19199 6 SeAUNMTUsTTNINTRINIUTEaIRINNTUHENTUNgULATIATMNLATAIY Naranjo’s

algorithm

LAUAUUNAZITY ITUIUFIY U1 (Gawaz)
Towduau (Pzhuy > 9) 12 16 (4.29)
11agly (Azwuu 5-8) 170 357 (95.71)

FIUTIEY 182

373 (100.00)

M15199 7 Angu NSAIDs MiAnnsuiiewuutiungulassasaniani

Angulaseasiamiund MUY 1UIUTLNY (Faz)
1. Phenylacetic acids — arylpropionic acids 82 164 (43.97)
2. Arylpropionic acids — salicylic acids 32 64 (17.15)
3. Arylpropionic acids - fenamates 24 48 (12.87)
4. Phenylacetic acids - salicylic acids 17 34 (9.11)
5. COX-2 Inhibitors — phenylacetic acids 8 16 (4.29)
6. Phenylacetic acids — hetero acetic acids 5 10 (2.69)
7. Arylpropionic acids — hetero acetic acids 4 8 (2.15)
8. COX-2 Inhibitors — hetero acetic acids 2 4 (1.07)
9. COX-2 Inhibitors - arylpropionic acids 2 4 (1.07)
10. Bu 9 6 21 (5.63)

[

FINTEY 182

373 (100.00)

* yianefis g q Nuenwilennde 1-9 inunisuiediungulassairamaaiigndnuau 1 g fegrsldun phenylacetic

acids — fenamates, salicylic acids — fenamates Hudu
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U 31 adu? 2 w.a. - 8., 2568 ANUAUN LRNENY,

Syun Beusoy, ¥an Wesd

anunsainmsuiegidunisuiiendrungulassadimani
lugdunsonaveiaildlvafiesess lsameuiagiuns

a i A a v v ' Y = a
M1319N 8 ngd NSAIDs ‘V]Lﬂ@ﬂ'ﬁLLWEJWSUWNﬂQZJIﬂiﬂaTNVHQLﬂ@JLLa%Lﬂ@aqﬂ’ﬁEuLLiﬂ

2INTUNBITULSS ngulAseamIAiiuagIIeMseT  I1UIUTIEUY Jouay
Anaphylactic reaction Arylpropionic acids (ibuprofen) 8 2.84
(24 579911) Phenylacetic acids (diclofenac) 7 2.48
Salicylic acids (aspirin) aq 1.42
3u q 5 1.78

(ibuprofen ifim anaphylactic reaction 1In71gn seeiay 33.33 Y8%UEMAREINIT anaphylactic reac-

tion 19%4e)

Angioedema

(218 518971)

Salicylic acids (aspirin)

DU 9

Arylpropionic acids (ibuprofen)

Phenylacetic acids (diclofenac)

96 34.04
55 19.5
27 9.57
40 14.18

(ibuprofen 19 angioedema wn7gn T8 44.04 Yo Uae7ineIn1s angioedema 19%un)

Stevens-Johnson syndrome  Phenylacetic acids (diclofenac) 4 1.41
(6 578971) Arylpropionic acids (ibuprofen) 2 0.72
(diclofenac 1A Stevens-Johnson syndrome i/’if?ﬁl?jﬁ) S08aY 66.67 ?/80571’/35/7745%7f775
Stevens-Johnson syndrome vian)
Chest tightness / dyspnoea  Arylpropionic acids (ibuprofen) 17 6.02
(34 578911) Phenylacetic acids (diclofenac) 7 2.48
Fenamates (mefenamic acid) 5 1.78
Bu e 5 1.78
(ibuprofen 19 chest tishtness / dyspnoea 117017'5’;’@ s9882 50.0 ?/aﬂgﬁ'/?zlﬁéﬁﬁlmﬁ’li
chest tightness / dyspnoea 7/75\77/71/@)
v 282 100.00

uiengy NSAIDs Tugfihefunsuuinmsiilssweuna
fHunseglusziviimsiimuaula Tngnunisuiis
Fovay 9.25 vaaieaueInIsliieUsrasdainnsly
gvanun Sedenndasiuntsesutesguiiiiee T
anuUaenfsuKEnSuTiguaIm (HPVO) fisneay
31 NSAIDs iunildlungueniifiénsnisseau ADRs
gefigeluvszialng’
INN15IATINENI19URN Tl VDI TWIH

NSAIDs f831u3UNI5 81 Wu3 indomethacin,

diclofenac wae ibuprofen 1dn31gagARNEIRU T

agvieuiaszruaulivesfiisuazaudlun1sds
Tafen

v al Y U (% 1 4 !

g1 suAnuInfigalunguaiegng loun

. =

angioedema ey maculopapular rash @aUu

91 ImtlsinuUselugUagui NSAIDs Han1s

AnwllannraeIiunuIevesnednug giesruay
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Aoy AMsTenueIMsiuRMTmUUeeianan
NS NSAIDs Ei’guﬂ’l'iLLﬁEJ’lsgﬂLLUU cross-reactivi-
ty nansAnwImuInAntugdiediuag 182 18 An
HuFosay 10.76 vesffihefiui NSAIDs avun s
Lﬂuﬁmﬁauﬁﬁau%qga dlefinnsantsenuidsves
miLﬁma'mml,ﬁﬁquLm”[,usnﬂejuﬁ%qmmaaLﬁﬂLw’v’
e Tueauariiniitlasadeinaiu Wy ana-
phylaxis, Stevens-Johnson syndrome Wag chest
tightness/dyspnoea Wu11 ibuprofen 1AABINITUA
WUU anaphylactic reaction, angioedema, chest
tightness/dyspnoea mﬂﬁzm way diclofenac i
9INSUWWLUU Stevens-Johnson syndrome 110
o

AnguefinunsiAn cross-reactivity 1nnfign
AuA arylpropionic acids - phenylacetic acids (1w
ibuprofen wae diclofenac) daduenfildfuatnauns-
nasuazinidumadenusnlunissnweinisian
AW cross-reactivity sswinsenvisaosiing
Fududseifuddgiinssedasefidunisdelden
Tnowamzlugtaeidusy JAust NSAIDs 1o

Snuseidunilefivnaulafie nsuiuuy cross-
reactivity fiigatasfiugngs COX-2 inhibitors Ly
celecoxib, etoricoxib Wag parecoxib %ﬁLfJuEJ’mEsz
Tmifignitmuniieansadrafssannissuaoulsd
COX-1 WANFINUINTNITWN WU cross-reactivity
Antuldsuaunis Sauanddiidiuin CoX-2 inhibi-
tors laflsvasafvetnaanysaflugiiaeui NSAIDs

PnRaMSANTNUmETT B IRRuE Ry
Tudulunisimuinisuseidiuuarnisanauenis
ladfisUssasrannisldenegraduszuu Tnoaniy
g1nga NSAIDs iflanandsdlunisiin cross-re-
activity AoUT19ge FINANITETUATI9BIAAIY
funymarnsmensunngifeafunalnnisuiely
seaulpssadiamnedl ielfanusalddiuugi
n5ldenasidensamadenfivasadeldesgis
Wunzausaly
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nmsAnwAsiEl wudengy NSAIDs (An
ADRs $ovaz 9.25 lutasseminedudl 1 unsau wa.
2560 fia 30 Augnoy W.e. 2567 FIUANTITNUAS
376974 ADRs g9an oA ibuprofen, diclofenac
WAY naproxen ANAIAU LLazwuﬂﬂwLLﬁmsg’mw
cross-reactivity Sezaz 10.76 ﬁuaﬁﬁﬁLLﬁ NSAIDs
Favun Tnsgnguenfinumsuiiuy cross-reactivity
mﬂﬁqmﬁa arylpropionic acids - phenylacetic
acids (ibuprofen - diclofenac) wagiinuilduine—
NISWATULSY WY anaphylaxis Wag Stevens-John-
son syndrome uansAnEaTauRsALT UL
TunsithszYansud NSAIDs  Tnetanzlugihedil
Use¥Ru NSAIDs ogjudn dethenduiiilonaides
Flazinnsui NSAIDs dhdu o 91lasn

LRIGHGITE

N15ANTUIUNIAIUARTN

1. nsdnUseifegieaziden: YAAINTNINNTT
windansaeunuUseIanmsuienegiangdn lne-
lnzeIngu NSAIDs Aigtaengliiiieuszidiuang
EeaansuiEg mIon1suiLuU cross-reactivity

2. S3UULALHOUEN LR AR SEUUAN -
aumalulsamgrvialiaiuisaudaioudnludiaun
Jaldouazgdroenidenuinguaeiiuss auien
Tagan1znIsuit NSAIDs LUy cross-reactivity Lﬁa
Josunsuiedn

3. mshiduugigdie: asdavinenaisvise
finuuenwdiadulsinmusiAvadunisust NSAIDs
wazmsUfoRmusloasduinaziianisuien ielvig-
theannsaguanuiedlfidesiunasituia

n3aHuNslusEAUsEUULUINIS

1. \Woulesgrudoyaszninamineuinisau-
A il snAnnuyss SRuio e sitaeluse -
vuvINMsguITInAssuasionaulfedwieilos

2. Puag/ousuypainanamaunng:  duady
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ANFFeINIUELUY cross-reactivity Taglannz
g1nas NSAIDs LitelianunsaUssifiuauidsauay
Wonsmaunulaegrslaonde
dmsunisAneIdesalusuian
AIsUEIENIsANwliATaUARUADIUNEIUNE
Su 9 lussdudmde Swiafuilndides seiuwe
warsziUUTEInA WiioaunsaUszliunImT N8N
W NSAIDs WUU cross-reactivity luusgansineg

LONEITD9B

1. 255005%0) 8138, AMTIOU WSS, 1nIa du-
UDI, NITWUNN WAINALT, TIFEAT AITTONE.
Adverse drug reactions and drug hypersensi-
tivity review [Bumesiiin]. uuvys: Audnisfin-
wirolownandumans anundunssy; 2564
[Aududle 16 4.A 2567]. UAWAIN: https//ccpe.
pharmacycouncil.org/index.php?option=arti-
cle_detail&subpage=article detail&id=1025

2. @suy wazdgly, wivhing veuwatUsshivg,
N Audausna, UwdTu suden. nslden
funssniauiililvafesesdluggseny [Fu-
wefiilnl. uuny3: qudmsAnwineilleaman-
Surnans anndunssu: 2563 [Auduiile 18 a.
2567]. #UALAIN: https://ccpe.pharmacycoun-
cil.org/index.php?option=article_detail&sub-
page=article_detail&id=680

3. gudihseTinnulaendeaundndusiguan.
a3Us1891u01n115 bl seasAaInnslden
Usgdnl 2565 [Buwesilal. wunys: Audiéh
seTInUUaonNEAUNERSIaUNIN NBIENT-
FNERSIAZINLY dUNIIUANZNTTUNITOINIT
waven: 2565 [Aumuile 31 d.a 2567 AuAu
910:  https://catalog.fda.moph.go.th/is/data-

set/report-hpvc

ANV WUZUUNY,
Syun Beusoy, ¥an Wesd

lugdunsonaveiaildlvafiesess lsameuiagiuns

nnANssNUTENA
HI78Y8Y0UNTEAUNGUIUAFVNTTUMAE
nauumaluladansaune lsmeragiund Al
ANNBATIEIURYaluNTITY Twdandunsivi
NuUAFNNUINMIIEEtheuen wagimvtnguu
ndunssuilimuinvinasdoiauonugdulss-
Towtlpgfidenananszuiunsaniueide vl
nsAnunpssildsanaeied

4. Yeung WYW, Park HS. Update on the manage-
ment of nonsteroidal anti-inflammatory drug
hypersensitivity. Yonsei Med J. 2020;61(1):4-
14. doi: 10.3349/ym;.2020.61.1.4.

5. WIseuln1 AnAnsYWmun. Drug Allergy [Bu-
WosLInl NIUMNUMIUAT: AIATVINUITIV-
A1ERS AMEUNNEANENT JRIaNTAINMINE Y,
2021 [Fudile 16 a.a 25671, FUdwan: https://
ped.md.chula.ac.th/wp-content/uploads
/2021/09/03 CUPA2021 ebook.pdf

6. Als¥ml yana. nsWAUIFULUUNITUSAIIVNG-
ndvnssugtagluitedesiunsuiionduiu Tu
nauefiTlenauwidrniugs meldusunaeslss-
NWewaNUUnY Jmipumansany  [Bunes-
el wmansau: lsswenuiandue Swie
wmansany: [Auduidie 16 a.a 2567]. Auduain:
https://wapihos.moph.go.th/index.php/com
ponent/phocadownload/category/20-Ha91uU
1wIN57download=169:9%E0%B8%81

7. \ResAdnd D5iAsugning. Jadefifaonuduiug
AUAMNANMARAYBINITITEIAIUNITENLAY
flalvaifosesdudasuusenulugvisngs
Tsnszuundnuionszgnuardelulsmeiuia
U Fadnsays. nsansiiiugalalnads
[Buwesiing. 2563 [Fuduiilo 16 8.0 2567]:5(3)1-



Repeated Drug Allergy as Cross-reactivity with Different
Chemical Structure to NSAIDs at Surin Hospital

Reseach Article

Thai Journal of Clinical Pharmacy

10.

11.

15. #uAuaIN: https://he01.tci-thaijo.org/ind
ex.php/hhsk/article/view/242746

G éjmq:li‘im. Patients with drug allergy and
hypersensitivity — wianaMsIdadegUeune
[Bumesidial. NIANNALUAT: AMBUNNANANT
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Abstract

Background: Hypersensitivity reactions (HSRs) can occur during chemotherapy administration,
with varying degrees of severity. HSRs may affect treatment by necessitating changes in medication
or even permanent discontinuation of therapy.

Objective: This study aimed to investigate the incidence and severity of HSRs resulting from
chemotherapy and to evaluate the effectiveness of HSR management strategies.

Method: A retrospective cohort study was conducted among cancer patients who received
intravenous chemotherapy at Udonthani Hospital, Udonthani Province, between January 1, 2019,
and December 31, 2023. The incidence, severity, and chemotherapy cycle of onset for reported
HSRs were analyzed using descriptive statistics. Differences in outcomes from HSR management at
different drug administration rates were compared using Fisher’s exact test. All data were analyzed
using IBM SPSS Statistics version 28.

Results: A total of 12,914 chemotherapy cycles were administered to cancer patients. HSRs
occurred 351 times (2.7%). The most common chemotherapy agent causing HSRs was paclitaxel
(43.0%), with a median onset of 2 cycles. This was followed by carboplatin, with a median onset
of 11 cycles. Most HSRs were of CTCAE grade 2 severity (56.1%). Management with prolonged drug
administration time had a success rate of 75.0-84.6%, while desensitization had a success rate of
88.4%. There was no statistically significant difference in the success rates between the two pro-
longed infusion methods (p-value = 0.105), based on the absence of recurrent hypersensitivity and
the completion of chemotherapy.

Conclusion: This study found that HSRs were most commonly caused by paclitaxel and were
primarily mild (CTCAE grades 1 and 2). Prolonged drug administration time was shown to be an
effective management strategy. In patients experiencing severe HSRs (CTCAE grades 3 and 4), both

prolonged infusion and desensitization may be considered viable treatment options.

Keywords: hypersensitivity reactions; prolonged drug administration time; desensitization; chemo-

therapy; incidence
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Abstract

Background: Escherichia coli and Klebsiella pneumoniae are the common causative patho-
gens of uncomplicated urinary tract infections (UTIs). Currently, the resistance rates to cotrimo-
xazole and norfloxacin exceed 20%. Therefore, it is necessary to find an appropriate alternative
antibiotic for treatment.

Objective: To compare the outcomes of nitrofurantoin in the treatment of uncomplicated
UTls with those of beta-lactam, fluoroquinolone, or sulfonamide antibiotics.

Methods: This retrospective descriptive study compared clinical outcomes, microbiological
outcomes, and recurrence rates between a group treated with nitrofurantoin (127 cases) and a
group treated with beta-lactam, fluoroquinolone, or sulfonamide antibiotics (325 cases), from April
to September 2020.

Results: The clinical resolution rate for uncomplicated UTls was 14.3% in the nitrofurantoin
group (127 cases) out of a total of 452 cases, which was higher than the rate in the group receiving
beta-lactams, fluoroquinolones, and sulfonamides (10.7%, 325 cases). This difference was statisti-
cally significant (p-value = 0.002). In addition, the microbiological resolution rate was significantly
higher in the nitrofurantoin group compared to the other group (83.3% vs. 65.8%; p-value = 0.046).
However, recurrence rates were not significantly different between the two groups (14.0% vs. 9.1%;
p-value = 0.469).

Conclusion: Nitrofurantoin demonstrated superior clinical and microbiological outcomes
compared to other antibiotics and is appropriate for use as a first-line treatment for uncomplicated
UTls.

Keywords: nitrofurantoin; uncomplicated urinary tract infections; UTls
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svuumaiwlaansinuldles uuuAnideain
yurunaznsandelulzaneiuia Tsa UTls wisnna
funsiiandosendu 2 dwmdn o leud n1sin
Foimaduilaanzdiuy W pyelonephritis ag
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cystitis, prostatitis’ luglugjanusanuaumnigel
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wuazgldsuusawaannsaviigUieinnsiiulae
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col)) Faflgtinmsaluszanaiosay 65 sesawunAe
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(K. pneumoniae) way Proteus mirabilis® &3y
uncomplicated cystitis vasgtheuandulvgine-
Tsaanide £ coli gefisfonay 75-90° aanndos
ﬁusﬁa;gasuaﬂiawmmaawmuﬂ%um‘wuL%Jaﬁtﬂu
awmuesnsinidelu uncomplicated UTls 18w £
coli, K. pneumoniae Wag Staphylococcus aureus
Soway 51.2, 8.1 way 6.9 suaeU°

anunisadludszinelnet we. 2551 Tsanen-
vaamauRsuninudenelsalumaiulaany 3
Aulse cotrimoxazole wag norfloxacin Lieg
Teuay 48.3 Uag 59.9 AUE1GU° 31NTBYARINA
wansliidiuidenelsatuiedesmdniineldlunis
£hw1 N3Ae norfloxacin ﬁagﬂuﬂﬁju fluoroquino-
lones swilenihlfAnnsiosrumanenaln wu
multi-drug efflux pumps Waen1sEENenTuR 8
HuNaNada (plasmid) %ﬂLﬂugﬂLmumiﬁamﬁdw—
nenszriadeldte TneviliAnnsredeslundy
fluoroquinolones i?mﬁﬁm'ﬁgﬁlmﬂﬁ%uﬂuﬂ?jm
3u 9 fe’ vauefivuIn1en1sinwIan Infectious
Diseases Society of America (IDSA) WugU181M19-

IsaRnemanudaanzaiinlidudou

\@enusnlunissne acute bacterial cystitis WHu
nitrofurantoin %39 cotrimoxazole (ﬂ'ﬁﬂjﬁﬁ’s’lu‘qﬂ
Y038 E. coli Aireno cotrimoxazole Honinios—
ag 20) 3o fosfomycin trometamol laeiinig-
dendiseudueingy fluoroquinolones waze
&y beta-lactams wlin3uUsenu WU amoxicillin/
clavulanate %39 cephalexin’ mﬂamumiajl,%a
AoeUfTueiliinw cystitis Adivgetulugasli
Huan gamadenusniinusiindadu nitrofurantoin
%38 fosfomycin trometamol®’

Nitrofurantoin eengdidu bactericidal #e
elsaluszuumaiudaanzdlungiadounsy
vinuazunsuay Sisvansamlunisdedude En-
terococci, Staphylococci, Streptococci gy Cory-
nebacteria lunasavnnass Tneide £ coli @lnal
fiailade nitrofurantoin luveusdi Enterobacter
wa Klebsiella spp Taseeniidesnimiouninsiens
Resewndl @i Pseudomonas aeruginosa Wag
Proteus spp shaeseenil® ernslificlszacdlag
swegiivszanaiesar 10 Tnefinathafssdanlg
Dunathadesluszuumaduems un  aduld
adoy wanoans ernswandduuETurun
o1 daunatuAsafisuusnutios® lnaidunadne-
\AesvesUonuaz seuUUsTam wazduwusiunsld
pndunannuiiedestunsiiadusn

Fattunsinwndad] L lunangunnaivn-
n15UsENaUATASIe clinical practice guideline
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Fomanudaanziilidudeuseld

TngUszaa

\WeowUSeuiieunadnsass nitrofurantoin u
ns$nualsaindonadulaansvialddudouly
FUhefld3unsinuene nitrofurantoin uaznaN
ﬁ%’ﬂmé’aamﬂﬁ%uzndu beta-lactams, fluoro-

quinolones, sulfonamides
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desmnmssnuniurndszansam'?

3.3 A1an1saldnduaenieainlsa (pre-
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nsnduduginendinisineasady 28 (+7) u
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a4 (retrospective descriptive study) iawSeu-
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EJ'l‘lJﬁ%’Juzﬂq'aJ beta-lactams, fluoroquinolones,
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Ussunsiianen Ao fUreusnimandseny
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N30.1, N30.2, N30.8, N30.9, N39.0
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dZ

n =
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Abstract

Background: Pediatric patients who require extemporaneous preparations often face pro-
blems, such as not receiving medication as scheduled, which may lead to poor medication adhe-
rence.

Objective: To investigate the causes and factors affecting medication adherence in pediatric
patients receiving extemporaneous preparations.

Method: A 3-month cross-sectional analysis was conducted from August to October 2024,
involving 81 pediatric patients. Questionnaires were used to collect basic information on pediatric
patients, including gender, age, diseases requiring individualized preparations, frequency of medica-
tion use, other underlying diseases, number of comorbidities, drug side effects, caregiver/guardian
status, child’s place of residence, availability of time for child care, caregiver’s occupation, and
monthly family income. The chi-square test and Fisher’s exact test were used to assess associations.
Questionnaires on attitudes toward individualized preparations and drug use behavior, along with
multiple regression analysis, were used to examine the relationship with medication adherence.

Results: Most pediatric patients received extemporaneous preparations for infectious diseases
(49.38%). Only 25.93% of pediatric patients demonstrated good medication adherence. Statistically
significant differences in medication adherence were observed based on the caregiver/euardian’s
status and the child’s place of residence (p-value < 0.05). Attitudes toward individualized drug
preparation services and medication use behavior were significantly associated with medication
adherence (p-value < 0.05).

Conclusion: The caregiver or guardian’s status and whether children lived with both parents
or others had statistically significant effects on medication adherence. In addition, attitudes toward
receiving individualized medication services and medication use behavior were significantly related

to medication adherence among pediatric patients receiving extemporaneous preparations.

Keywords: extemporaneous preparation; adherence; pediatrics
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Abstract

Background: A survey on inpatient pharmaceutical care safety standards revealed partial
compliance with established guidelines.

Objective: To develop an inpatient pharmaceutical care system and evaluate its impact on
knowledge, attitudes, practices, and factors influencing compliance with medication safety stan-
dards in a pilot site within Health Region 11.

Methodology: This developmental study was conducted from May to October 2024 in three
provinces. The system was improved through an analysis of development opportunities and mee-
tings with pharmacists. The evaluation was performed by comparing pre- and post-development
data using the McNemar test, Wilcoxon signed-rank test, and multiple regression analysis to exa—
mine influencing factors.

Results: The study included 160 pharmacists with an average age of 37.9 years, 63.1% of
whom worked in pharmaceutical services. After system development, knowledge of pharmaceu-
tical care concepts and principles increased from 93.8% (SD = 9.3) to 94.7% (SD = 9.2). Positive
attitudes improved from a median score of 3 to 4 (out of 5), and pharmaceutical care practices
became more effective. The compliance rate with medication safety standards increased from
75.3% (SD = 23.5) to 77.9% (SD = 24.8). Factors influencing compliance included knowledge of phar-
maceutical care principles, the number of pharmacists in hospitals, and pharmacists’ competency
levels in inpatient pharmaceutical care practices.

Conclusion: The development of an inpatient pharmaceutical care system improved com-
pliance with medication safety standards. Key factors influencing compliance included knowledge
of pharmaceutical care principles, the number of pharmacists, and pharmacists’ competency in

providing inpatient pharmaceutical care.

Keywords: inpatient pharmaceutical care; medication safety standards; pharmaceutical care out-
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Abstract

Background: Medication prescribing for patients with renal impairment requires dose adjust-
ments based on renal function. Therefore, the development of decision support systems can assist
physicians in clinical decision-making, help prevent medication errors, and improve patient safety.

Objective: To evaluate the effectiveness of alerts and prescriber responses to a real-time
computer alert program in preventing inappropriate prescriptions for patients with renal impair-
ment.

Methods: This was a retrospective study that collected data from patients who were pre-
scribed mediications and either had a defined estimated glomerular filtration rate (eGFR) in the alert
program or had no recorded eGFR value, over a 1-year period. Prescriber responses to alerts were
followed up using hospital medical records over a 6-month period, from April 1, 2024, to September
30, 2024.

Results: A total of 11,338 alerts were generated. Of these, 87.56% were for patients who were
prescribed medications without a recorded eGFR history, and 12.44% were for patients whose eGFR
was at the defined threshold. For patients whose eGFR was at the limit, prescribers discontinued
the medication in 14.89% of cases, continued the prescription and ordered eGFR monitoring at the
next visit in 20.78%, and continued the prescription without ordering eGFR monitoring in 64.33%.
For patients without a recorded eGFR history, prescribers continued the prescription and ordered
eGFR monitoring at the next visit in 9.48%, and continued the prescription without eGFR monitoring
in 90.52%.

Conclusion: The computer alert program demonstrated its ability to generate alerts as spe-
cified and supported prescribers in reviewing and adjusting medication orders appropriately for

patients with renal impairment by using clinical data alongside the alerts.
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Abstract

Background: The HosXp v.3 information system is widely used in public hospitals, and medi-
cation reconciliation is one of the pharmaceutical tasks that improve the quality of care. However,
the HosXp v.3 system lacks a medication reconciliation function for the discharge process. The
development of information technology, such as web applications, may enhance the quality and
efficiency of this process.

Objective: To develop and evaluate a web application for medication reconciliation during
the patient discharge process.

Methods: The web application was developed using PHP and a MySQL database. Data were
prospectively collected over a 3-month period to compare medication discrepancies in patients
before and after the application’s implementation. User satisfaction was assessed among 17 out
of 18 hospital pharmacists, covering four domains: system usability, efficiency, effectiveness, and
overall satisfaction.

Results: The number of patients who underwent medication reconciliation increased from
231 before using the web application to 791 after implementation, rising from 13.51% to 40.40%.
The system detected medication discrepancies more frequently, increasing from 7 to 15 incidents
- a statistically significant difference ((? = 10.51, p-value = 0.001). User satisfaction was rated at
the highest level across all aspects, with the highest average score of 4.50+0.61 out of 5 for system
usability.

Conclusion: The developed web application improved medication reconciliation, helped
reduce medication discrepancies at discharge, and met user needs, earning high satisfaction from

pharmacists.
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UNANED

Asntus: lsamervialdmssetedegiuasinIsiauisvensy 1.0% w/w uauu1dlneea (CBD)
amsuldlugielsnaziiatuuas lsadonidniay fufu Fednmiuurisangisinsua CBD 7ina-
wsiuehuazrdodaionIununainIWaEn S

Snguszaen: tioruuaznsIvaeunINlFlives3sansIeiFesunas CBD Tushiuetnsu 1.0% w/w
CBD sagimailalasunlynsiveualaussousgs (HPLC)

35n15AnYI: UATIZRIUTINAl CBD lushsueinsuniegivailn HPLC lnglvmeaiil NexLeaf CBX for
Potency (C18) figaumpdl 35 osmwaded ANe1IAGY 220 wiluimns 3pmandeuiiszneausie 0.085%
orthophosphoric acid 1 deionized water &% 0.085% orthophosphoric acid 1u acetonitrile Tugnsiaau
MU a9 e 519 (gradient elution) 89510715198 1.6 Aadan3/1417 N139TI950UAIINITE
Y99I5 ATz UsHIdulWTITe NSO UATINYNIZANYDTEUY (system suitability) ATINTUNIEDIZ D4
(specificity) A1 Shudunss (linearity) #399709354 (range) AII3IEN (accuracy) kazAIusiiEd (pre-
cision) 9734343179%89 ICH Q2(R1)
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Abstract

Background: Chao Phya Abhaibhubejhr Hospital has developed a 1.0% w/w cannabidiol (CBD)
cream formulation for use in patients with psoriasis and dermatitis. Therefore, developing an accu-
rate and reliable analytical method for CBD quantification is essential for product quality control.

Objective: To develop and validate a quantitative analytical method for CBD in the 1.0%
w/w CBD cream formulation using the high-performance liquid chromatography (HPLC) technique.

Methods: The CBD in the cream formulation was analyzed using HPLC. The analysis utilized a
NexLeaf CBX for Potency (C18) column maintained at 35°C, with a detection wavelength of 220 nm.
A gradient elution of 0.085% orthophosphoric acid in deionized water and 0.085% orthophosphoric
acid in acetonitrile was used as the mobile phase, at a flow rate of 1.6 mL/min. System suitabil-
ity, specificity, linearity, range, accuracy, and precision were evaluated to validate the analytical
method in accordance with ICH Q2(R1) guidelines.

Results: The developed quantitative method demonstrated specificity in separating CBD with-
out interference from the cream base. The method showed good linearity in the concentration
range of 1-100 ug/mL (R? = 0.9999). The accuracy, reported as recovery percentage, ranged from
98.5% to 101.2%, and the precision, reported as the relative standard deviation (%RSD), was less
than 1.0% for both intra-day and inter-day tests. When the validated method was applied to ana-
lyze two samples of the 1.0% CBD cream, the measured CBD concentrations were 1.1023% and
1.1918% w/w.

Conclusion: The developed HPLC method for the quantitative analysis of CBD in the 1.0%
w/Ww cream formulation meets international standards for active pharmaceutical ingredient ana-
lysis in terms of accuracy, precision, and reliability. It is suitable for use in quality control of CBD

cream products at the hospital level.

Keywords: cannabidiol (CBD); high-performance liquid chromatography (HPLC); CBD cream; analyti-

cal method validation
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lsangIuIaldInTzeNefeQuas lasuleu-
mngTndnefyrinianisunndifienszaneeile
fuanuneuiadu 9 ludsinnsvssasisagui-
Uszimatagiufienudesnsldorifasuaundla-
993 (CBD) Lﬁugﬁu INAITNUNIUITTUATIUNUD
8D Juasusznaviilisengndsesyuulszaim-
d2una1s (non-narcotic compound) @fnlaann
Wvana Cannabis Ao Ay (marijuana) wagnaywd
(hemp) Baiigrdmanduingislunissnuiwuuiia-
SameLazuuuiewzimds luilagtu CBD gnih
i Judrudsznovlundndusienlineuenvane
3in I1NNTNIIANWIINBUBY Martinez Naya Lag
Ay (2023) nudtgrdmundvinetuaznalanis
genquiswes CBD fiusnafimils fe annssniau
Tnmsluudinsasilalnlaiilduansiinoldin
nseniay daaautAiiueyyadasy enIuaANn1g
MUVDITUN (sebum regulation) anvIN1TAULAY
Uan uagtasuasianszdesiuia’ n1snuiues Bas-
wan SM D wagauy (2020) wuinlulsaagiinbuy
(psoriasis) CBD anansadudsnsudasvasasilu-
lyffiRnUnfnazannissniauvesiondald muide
Tunasanaassnuin CBD ann1swdnlalalatisniay
WU 1L-6 wag TNF-at> n1sAnwUee Puaratanaarun-
kon T wazAady (2022) WuaIA3H CBD AUTNTY
2.5% @m130anANTULsIvRdlsraznRY Tneden-
Laéiamwmmmshwammuu LPSI (Local Psoriasis
Severity Index) 5213198ufin1 CBD wawdnufivnen-
nannLANANAUY NNTYE1AEYN19adA (p < 0.05)
sleflsutuemasn Tnefiesu CBD Yawantiani-
mariuilngsuvesseslsn MnHansANYINU-
3¢y CBD avmduduludae 0.1-10.0% fu wy
onslifisUszasafianundondsiulunguilésu
mMs¥nwdneaIy CBD uavnguilldiueivaon 4
Ueinermsmanivldunaziinein CBD wandly
Wiuinsld CBD wuumilneiialufianudasasie

USanes CBD Tussuenasy 1% FUA sae HPLC

dwsumssnwlsaaziiatu dn1ssieanueinsli-
NeUsrasAiioadntion’
lsaguaInssenefuguues taesuunag
U539871A33 CBD Aadudu 1.0% w/w Lludayden
vodlsamevna tieldlunsinuilsaiugiiuiioms
warlspasifaiu desanndunisndnennelulse
ng R Fatu NIAIUANAMNINYINARS L DU
desudu TnsaniznsnsadnseiiBausnaes
CBD agnagndasunsusiuglusiueneiuiinaniy
fodunidlusd¥adidydugmnmyosudngdas
g1 FaiiEnsnriadeuldvianeds wu lasuiinnsi
YounaIENITOULEay (high-performance liquid
chromatography; HPLC) lasuilnnsiilaagian
amiauzqwﬁﬂé’am%ﬂ (ultra-high performance
liquid chromatography; UHPLC) lasuilnnsiil
YaanaImuAnuwlaaUntnsams (liquid chroma-
tography-mass spectrometry; LC-MS/MS) Wag
lasunnnsiudamuadvutaanlnsunmy  (gas
chromatography-mass spectrometry; GC-MS)**
agdlsimu TundwsihSueayulnslve (Thai
Herbal Pharmacopoeia; THP) lafin1sAivunis
103 UlUNTIATIEENTaRAN YT (cannabis ex—
tract) LLazaﬂﬁﬂﬁuﬁ'ﬁgmmaﬂWﬁu (cannabis sub-
lingual drops) waludusuen CBD Tuguuuuen
pdu Selsiidormuniiasgiulunisinszyiily
THP way United States Pharmacopeia (USP) f4-
tu Felmnusudulunsimuniansasiainsei
CBD Twhuenadu wieliinauiile wasdinau-
Ydofevesisnisiinauniy wazdesdiniswaun
wagnsdeumUltlavesItnTIeT IR (analyti-
cal method validation) ﬂﬂuiﬁaﬁﬁfmqﬂﬁzaﬂﬁwﬁﬂ
Tunrswautaznsiageuamauldlaveads
HPLC lonsiadnszsimusunas CBD Tussuen
A33 CBD ALY 1.0% w/w 1ngo1999uagiaiu
BNTIATIZIINIUIIBYOS Walter B. Wilson tag
Maryam Abdur-Rahman (2022) way Mara Man-
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TUILEIAYaINITINY
WDNAI LA NAFBUANULG LAUDIIDIATIZI
USHUB9E1S CBD Tussuenasy 1.0% w/w

Fanuazinsesilefly

YaauazaIsAll

— @150 CBD vedAudInenmansnis
uwing (DMSC) Lot. 03A67217 fiennau3avs 99.27%

— Acetonitrile 484 LiChrosolv® Lot. 112920
91330 (HPLC grade)

— wnuea ¥89 LiChrosolv® Lot. 120820
7215 (HPLC grade)

— Orthophosphoric acid 85% w89 Carlo
Erba® Lot. 0D318211D (HPLC grade)

~ 111 deionized water (Type 1)

\n3silouazaunsnl

1.1A399 HPLC %93 Shimadzu §u Promi-
nence-i LC 2030 (Uszinadjtlu)

2. i’gmﬂﬁagfﬁuﬁ (column) B%e NexLeaf
CBX for Potency wiin C18 ﬁuu’lmﬁumuﬁ]uﬁﬂmﬂ
4.6 adlwns 817 150 daduns auIneynIn 2.7
lalasiuns

3, |A3eINALENT (vortex mixer) 784 Genie U
VORTEX-2 Digital (Usginansgaissnn)

FunaunsIve

1. manSeaipaiaAaaud (mobile phase)
uazanN1Ivaq HPLC 1Y

Fnaaadeudl A (mobile phase A): 0.085%
orthophosphoric acid T deionized water 38y
Iawin deionized water ldasluvinusuusung
3uA 2000 Sadans Uszunas 1 lu 3 @ anduda
orthophosphoric acid Usuns 2 fadans asluwin
Uulsnms Laausulsunseny deionized water
UATU 2000 Uadang
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fnaneiadeud B (mobile phase B): 0.085%
orthophosphoric acid 1u acetonitrile Lw3uulng
11 acetonitrile Tdaslurinusuusunsauin 2000
fadans Uszanas 1 lu 3 @ 91nsudin ortho-
phosphoric acid Usuns 2 edans asluvinuiu
USuns uaausudinmsime  acetonitrile uUATU
2000 1adans

A0172VRI5rUU HPLC nsUsulseanniui-
N9luUITuU9e Walter B. Wilson uag Maryam
Abdur-Rahman (2022) wazs1u3d89a9 Mara Man-
drioli tazauz (2019)*" leeilanizlun1siaszn
Fall

5@317?1171@%]51.1171 (column): NexLeaf CBX for
Potency (C18), 2.7um x 4.6 x 150 mm

ANETIARUTINTIVTA: 220 nm

USunsansieteiidn: 5 L

ﬁ]mﬂmﬁauﬁl A: 0.085% orthophosphoric
acid Tu deionized water

ﬁ]mﬂmﬁauﬁl B: 0.085% orthophosphoric
acid Tu acetonitrile

ons1INIsha: 1.6 mL/min

'
a

gauniivesigniaiiediui: 35 °C

danduvesigmeaindoudt: Sasdnduans
Tupsnefi 1

2. MAAFUFITUINIFIY cannabidiol (CBD)

Feansunmsgiu CBD Uinau 10.0 fadn3u 1d
TurinUsulsunsaun 10 1addns azateuasusu
YSumsmevuea waulvidiiulag vortex mixer
Y84 Genie 31 VORTEX-2 Digital aglaansazany
smsgudadu 1000 fadnsu/ans andutians-
azan8u193g11 CBD Ysung 100 lulasdng ldlu
MAUTUUTINRSIUIR 10 H888Rs avanguazUsu
USunsmevnueaauasu 10 Jadans wauldi-
flufe vortex mixer NT8IA18 syringe filter VWA
0.45 lupsauatluriauiiussgiiegns alaanu-
Wudugevned 10 lulasniu/dadans wazldans-
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A13197 1 dn1dvesignianioui Mldlunsinssimdunuasddgluansana

Time (min) Mobile phase A (%) Mobile phase B (%)
(0.085% orthophosphoric acid (0.085% orthophosphoric acid
Tu deionized water) Tu acetonitrile)
0.01 30 70
3.00 30 70
7.00 28 72
7.10 5 95
8.00 5 95
8.10 30 70
10.00 30 70

1IM35114Y89 CBD Hlumsuszdfiuanumnzauves
UV (system suitability) Tnennsdngavaun 5
s (injection volume 5 lulAsans) AsiageuAY
mmgamaawwswﬁLmaﬁﬁﬁugmﬁa theoretical plate
AndeauuinasgIuduimng (% relative standard
deviation; %RSD) AN1SUNIVBINA (tailing factor)
wazUszandamuesnisuen (resolution)'’ d@11su
nMsUsURNIUIEANS A NURLMALA HPLC

3. msnaaauaullavesisaasiei

nsnageuAUlElAveIsIATIERAYINNIT
NAFADUNIULUINIYBY The International Council
for Harmonization of Technical Requirements for
Pharmaceuticals for Human Use (ICH) guideline
Q2(R1) Fefluwimawazdanusinierfudnvus-
W (characteristics) #39W198WOS (parame—
ters) yoan1mmadevlunTaTziUsInaRwd 1Ay
AiD ANUTUNIZIALAVOIIDUATIEN  (specificity)
nsnageuAITUEUATIS DA ST WE Y
YBIUBYALALYIWBINITIA (linearity and range)
NINAABUAIUUUG19893ITIATIER (accuracy)
LAENSNAREUATITIBeIIT AT (precision)
WAUUANUTABILUUNIUEN (repeatability) was

ANULB9TEI9NAN (intermediate precision)'

PIUKUINIVDY ICH Q2(R1)"
3.1 NSNAABUAIIUTNNIZLIILIIYBIID

AN

N1INAABUAIIUTUNIZLINTIIVDITTIATIEN
MlAgIAIIMAIBE19909815A2A81IM5F W CBD
Aty 10 lulasnu/dadans fnameiadoud A
fnaaadeud B aTaraAR LYY wagl-
musailfiduasararedmniudeas diluent) ilo
MIIABUNITHENAITOBNIINAULATNITTUNIUIN
asdu nsiluniseeuiufedeslivsngiinda-
yaesigmandeuiLarasazarsdmiuideans
fnaNn3nseYesans (retention time) Weifudin-
NANYBIATATAUINTFIU CBD"

3.2 n1snaaoualuldunsinasdag

AT

WIENaNTaraneNInIgIN CBD AUNTY 1
Nadn3u/Aladans ﬁ]ﬁﬂﬁ?uﬂwmmﬁazmammgm 1
fadansldluvinusudsuesiunn 10 Tadans az-
aeuarUTuUSunsAIeILeaIUAsY 10 laddns
naNlii U vortex mixer oA Wlile 7 Au-
Wudufe 1, 2.5, 5, 10, 25, 50, 100 lulasniw/
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1a8ans NI9MY syringe filter vun 0.45 luasou
adluriaufussgansaraefioe (HPLC vial) i 7
mnadudu Sieseien 3 ausazszsumuddy
ihendildunadiensmannsgrundouineiannis
Eunsefinansmnuduiussenineanududuves
aN3araguInTgIU (WU X) NUAT response (WNU
Y) Inefiansantaesnnuludunsswag Auanmen-
Fulszavsnssnaula (coefficient of determina—
tion; R?) £1A1 R?AAdlng 1 u1nLansdanudi-
Wusvesteyaildiinnuasnadesnazuindedely
JeAUad IneinaainIseeusU Ao R Aiaeilen = 0.995"
3.3 NISNARDUANLUUEIVDIIDNATIZN

AATNTIAITATAATUNUTWS Y TReinATi—

[
A o

furwhduiildfiduysznauves CBD Ysunas 10.0
fadnsuldluriausuUsuinsaunn 10 Jadans ag-
aelazUsulsunasaslunuea wauliiiulng
vortex mixer 9¢l¥ansavarevesruitunudusy
1 dadnsy/Naddns mﬂﬂfwﬁmmsaxmammgm
CBD 71 3 amududu Ao 5, 10 waz 25 lulasndy/
faddns USuUsuimsmawymuea wanlmaniulag
vortex mixer N594A3Y syringe filter 1A 0.45
lunseu dnansazanesednemia 3 Anududy uday
aududuings L 3 Ase Auumatdesas
nSNaUAY (%recovery) lagmuuaLnasinIseoNsy
Tutas 80-110%"
3.4 MIVAERUANMUTIBITIATZA

W3BuAISazateAINuRANaIsazane
UMM CBD ANNNTY 5, 10 way 25 lulasnsu/
faddes USudsuinsmawymuea wanlmaniulag
WP3eIELENS 9INTUNTEWE syringe filter wwA
0.45 luasou Tnemiie UUIUSn Aenisvagey
N JURNITREINY EnadauAufeIiy Lag
Mnsnaaeuluiufeniu AensIAs1sRasay-
aepsuLRLaTara1eR1AsTIU CBD Aty
5, 10 way 25 lulasnsu/dadans unazauIuTu
¥191 3 afe AunamnAn %RSD dmsuAuies-
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sEdnenans Aeanuiesvesnsieszifinadeu
NnviesUFRNsIFEITY fmaaeuAuFeITy 1ATee-
foyaifieaiu lunanfimeufiu semslesgians-
azmaﬂ’%uﬁuﬁLﬁumiazmammgm CBD A"3-
WU 5, 10 wag 25 lulasnsu/ladans wiagaiu-
Waduingn 3 ads vindnseRu 2 U warAuamA
9%RSD Tneinauinsuensuauiisavesisiess
MmN TissuUmIuTLasALLTiEssEInanans
(Fufl 1 wazYuil 2) azdeaiian %RSD luunni
11%"

4. n1svaaavisiasigdinmuiivernsuy
1.0% w/w CBD

1IN MAd UTINALILaYASIDE0UAD L
191lau09383LAT1EMUAININTIVILATILVAIDE19
PR3N 1.0% w/w CBD 91U 2 f18814 Lot No.
PG0096601 waw PGO096703 Tnedsena3al 1.0% w/w
CBD Usuaw 10.0 fadnsuldlurinusulsunsvuin
10 dadans avarswardsSuusuinsaigluniuea
UATU 10 H0dans wauliiniunie vortex mixer
InTuNs0IRIY syringe filter vu1m 0.45 lupseu
adlurianiiussgansaraeiiegns auldansazane
ANUNTUAAYnNY 1 Tadnsu/liadans dilvinses
MU saRymemaila HPLC

NAN15I98

1. NSYAFDUAIUNEFUVDITTUU

NANNSNAADUANNULIEENVDITEUUTUANS
Saszimusina CBD fiwmun dainisdwmes
ﬁugmﬁm%’umﬁﬂwaﬂﬁwiz?{m%mwmaqmﬂi‘m
HPLC sauanslunnsadl 2

2. MsnaaauANulElavels AL

nan1snageuAulgdlavesisilasigans
d1Asy CBD Tusinsuenmsu 1.0% w/w CBD lag
MTIRFRUAMANYALLRNNEAN 9 LAl ANT N
R1LVRNITIATIEY ANULTULEUATI ward19AI

WUTY AMULLUEIUDITIATIET LarANULNEID
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a
37 31 atuf 2 wa. - 4.0, 2568

1w A bnlsend

lafin Yuewany,

USanes CBD Tussuenasy 1% FUA sae HPLC

i ! a s al a ¢
A19N 2 ATNIFTIULFDINNAFDUAINULNRUIEAUUDITEUUATIEH CBD

W158mes

USP 2021 FAasiinauu
Theoretical plate (N) >2000 6967
Relative standard deviation (%RSD) <2 0.1833
Tailing factor (T) <=2 0.8342

A9 Useiuniseausulasadlts?
2.1 NMSNAFBUAINUIINILLINLAIVDITD
AL
ANSHASIVEBUAINUINNIZLINLIIVDIIT -
WASIETMNUS U CBD WUILASUNINLASUUBIE1T—
A¥ANBUINTFIU TYNIALATOUNNIY A Waz B ansay-
= dy o LY = .
ANYASUNY WATENTAYAN8dIUS UL (diluent)

PDA Multi 1 220nm 4nm|

(a)

mAL

| POANUIG T 220nm, 4nm|

mal

Lififindulafisuniuinvesansagareuinsgiud
retention time Wiy 3.842 undl fauaaslus Ui 1
Fawandliiiudn Aeneiidianudimefuans-
d1Agy CBD

2.2 nmsnageualudunsanazyig
AT

msﬂssL:ﬁummLﬁ’flul,ﬁumwmmsazaw

15 PDA Multi 1220nm,4ni

(b)

,,,,,,,,

m AU
150

P& WL 1 220nm, 3|

100

(e)

POAMUIET Z20nm , nm)

[

5UN 1 lasunlnunsuvesigniawaouil A (a) igaawdeuil B (b) ansazangdmsuiaeans (diluent) (c)

A13AEA1UASNTIUYBIRISU (d) wara15aza18u1n3gIU CBD AMMut 10 lulasniu/daddns (e)
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1M557U CBD fesaudiudu 7 sedu e 1, 2.5,
5, 10, 25, 50 way 100 lulasnsu/daddns ae HPLC
HANISNAFOULEAIAIIUFUNUSTENINAUDUTU
YoIATArAI8UINIFI CBD Auiuilénswiinsa
Solg sauanslunnsad 3

nan1siaszidena wandliiuianudu-
TS Faduiinnasntarspnududuiivhnisvageu
Tnesiandudszansnisanaula (R?) Wity 0.9999 &
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geniunainissensuiiimualy (R2 > 0.995) au-
M3Faduiiléfe y = 11988x - 3853.5 Aanandbusy
7l 2 Toedidn y Aeiuillénsfinsiatald uazen x
AoAULTUYY CBD lunielulasnsuneliadansg

anuduius Baduiiuanssen R Alndlaes
1.0000 i UstisnnudenndoieseduyTaisEning
ANNLTUYDIANTAYAENINTFIU CBD AUNISHaU-
ausanadewlotaszd fusunnuiniedeves

A15799 3 AsunlansMAUANNWNTUYRIENTIINEIN CBD 11 1, 2.5, 5, 10, 25, 50, 100 lulasnsu/diadans

e wunldnsm
7 1* 2.5*% 5% 10* 25*% 50* 100*
1 2352 36072 59236 117712 300090 605043 1225373
2 2366 36049 59100 117677 300159 605436 1223440
3 2389 36106 59141 117597 300212 605106 1224164
ﬂIWLQgEJ 2369 36076 59159 117662 300154 605195 1224326
SD 18.6815 28.6764 69.7639 58.9491 61.1746 211.0758  976.5881
%RSD 0.78853 0.079489 0.11793 0.05010 0.020381 0.034878  0.079765
*aududuvesansuinsgiu CBD el lulasndu/dadans
1,400,000
1,200,000 y = 11988x - 3853.5 ~
R”=0.9999
1,000,000
0
=
= 800,000
jf% 600,000 i
Mz
400,000
200,000
A
o
0 20 40 80 100 120

60
anaidadu (llasndu/Aaddng)

5UN 2 nemiuansmuduiussEninemuuduansara1eu1ns§IU Cannabidiol (CBD)AUNUALANT N
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Ul 31 atudt 2 na. - an. 2568 lafin ywevans,
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AIATEIEIMSUNTIASIEENS CBD Tugaemii-
Wt uiiAnw
2.3 NMSNAABUANULLUEIUDIIDNATIEI
NSNAFDUANMNLLUEI1VDIITIATILRAILNTS
JipsviuildnsmuazFuiaAn %recovery 910
nsanansazanenIuiuiifnasazatenInsgy
CBD Anudutu 5, 10 wag 25 lulasnsu/dadans
9198z 3 FogNe NPT 4 WuAILEIAY
5, 10 wag 25 lulasnsu/dadans dA1 %recovery
Wi 91.9022, 93.3849, 103.3460 AIUEIFU B
HIUNANIINT5E0N5U™ wansienugneAeevesisi-
sz InlamlndlfsatuafiuriaTanniign wane-
mengiiudanugniegs
2.4 AISNARDUAIULABILUUNIUTI LAY
ANUTIBISENINNans UeisAAszI
ﬂ’nmﬁﬁmmumu%%wu intra-day precision
NansNAEeUT 3 AUy vhe 3 ade dauandly
57971 5 wuiimnududu 5, 10 waz 25 lulasnd/

USanes CBD Tussuenasy 1% FUA sae HPLC

fiagans laA1 %RSD LNy 0.1477, 0.0838, 0.0279
AUy Seriunaeinnseensufi %RsD lalunndn
11%

AILTIENTEMIINANLUY inter-day preci-
sion NansMAEEUT 3 My vheh 3 adiRnde
fu 2 u Fawandlunsnsd 6 wudieududu 5,
10 waz 25 Tulasndu/fiedans wluiuil 1 wastud
2 19A1 %RSD Wiy 0.1663, 0.1031, 0.1386 1y
d1iu Barunasiniseensulunnarunadidiy

3. M3vade U3l TinauueIesy 1.0
% w/w CBD

HanN1TIATIEEUSa CBD Tuena3u 1.0%
w/w CBD 872t 2 §10819 laufin1swan PG0096601
way PG0096703 TneUSunas CBD iwasiewld &
ANUEDNTUYBY CBD Tusnsuinhu 1.1023% uay
1.1918% w/w AatduAnududu 110.23% uag
119.18% voeUTanaansddny CBD iszy FManns1g
7i 7

A9 4 HANIITNAFDUANLIUGIVDIITIATIZI (accuracy)

AMNNTY AMNTNTUVD AaAeY
waCBD . ., 4 CBD #idnsen AMUTUTY
Qalmsnday o0 & CaTasnd (lalasnsu/ >0 iR
faaans) Haaans) Haaans)
1 4.7057
5 2 4.6936 4.6984 0.0065 0.13757 91.9022
3 4.6959
1 9.5553
10 2 9.5498 9.5484 0.0077 0.08096 93.3849
3 9.5401
1 26.4255
25 2 26.4147 26.4173 0.0073 0.02752 103.346

3 26.4116
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A919% 5 NANITNAADUAILLTIENAINNITIATIZRAILTBLUUNIUGT (repeatability)
LWUU intra-day precision

Y

Faagnsdi fuildnsw
55 10* 25*

1 52559 110696 312935
2 52413 110630 312806
3 52441 110513 312769
ﬂl’]LQgEJ 52471 110613 312837
SD 77.4855 92.6769 87.1455
%RSD 0.1477 0.0838 0.0279

*aududuresansazareunsgiu CBD wihelu lulpsniu/Nadans

A15°97N 6 NANIINAFDUANUTIEIAINATTIATIZNAULABITLININNEAN (intermediate precision)

WUV inter-day precision

¥

. o wudildnsw
IUN MNIADYINN
5 10* 25+
1 52559 110696 312935
2 52413 110630 312806
1 3 52441 110513 312769
Aade 52471 110613 312837
SD 77.4855 92.6769 87.1455
1 52309 110417 312310
2 52367 110441 312068
2 3 52357 110449 311894
Anade 52344.3 110435.7 312091
SD 31.0054 16.65333 208.924
Anade 52407.7 110524 312464
SD 87.1749 113.9330 432.9580
%RSD 0.16634 0.10308 0.13856

*aududuresaisazareunsgiu CBD wihelu lulasniu/Naddns
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anuTeNa
nsiauILasnsivdeuaIuldlaveis
A% CBD Tussuenasy 1.0% w/w CBD fe
wadialasuninnsivevaaussauzadlunsfing
i ajianiBinTeideTinudmiumngata
CBD Tusinsuenasu 1.0% w/w CBD lagusvend 4
wedla HPLC meldansdildsunmsuiuussan
NITeT A et Tnadenldumueaidusavii-
avaneiiielilanumunzauiunisatauaz iz
CBD 984f15UBIASH HANITNAZOUAIIUUNLNZEL
vosszvuLansliifiuimnafmesiugiuildan
msiangidulunannusiniseenfumuiiszylu
USP luduwes general chapter 7 <621> Chro-
matography"' siglugu theoretical plate, %RSD
uwag tailing factor n1snsrvaeUALlYTlAU9 T -
LASIZALAFLAUNTAURLINIS ICH Q2(R1)™ Fawa
AT AATIEIAUAIILRNIZIEANUINATULNLATY
YBIATALABUINIFI CBD ﬁLamm'smagjsuaqaﬁ
(retention time) WiNAU 3.842 W7 @usauEneen
Pndaarnsuniudy 9 Wiegiednau mmadeu
aududunse uansliduanuduius Saduiia
Tugsanuutuwiniu 1-100 lulasnsu/dadans
Tneslanduuszansnsimdula (R Wiy 0.9999
N5USLIIUAMULI UGN VDT UATIEANUINAS -
azmsfundueglunarifisensuld uenaind nis-
maaumwmﬁmﬁguwu intra-day Wa¥ inter-day
T5A1 %RSD A1 1 Sauansiennufivsiinves
FaswEiiauty Wevinisvadeuisinsgi

USanes CBD Tussuenasy 1% FUA sae HPLC

Fiwauniuena3u 1.0% w/w CBD $1uau 2 feea
lnenadiAs1grmusunas CBD o 1.1023% uay
1.1918% w/w

TunsAnwised nsneseuauLaiugIeq
F33A519 wis1uIunnsvingn 3 ASareseRuAIL-
Wit meaLnMTASA LWL ICH Q2R1)
waslinafiaenndes udvnninsIuNSYineL Ty
5-sn¥atesyiunnuiiduazinldnsUsediutian-
naiugeEdifundy nsAunAd LD sauu-
1935574 (SD) sziinanuiulalunuudugedis
AT1ZY waTAISNAFOUANUTIEY NUINSVAEEU
Amnite Uy inter-day Tusiseidsseznan 2 fu
Ansoru dausfreglunusinanunsosensuld uas
T 9%RSD $1ndn 1% ynszduANududy wang
femnuasivesiBiesed uidlefieuiuuuiufin
YoisuduTlndAes W Walter B. Wilson ua
Maryam Abdur-Rahman (2022) Laz911338984

7 Favitnsuseiiu

Mara Mandrioli wagagug (2019
3 fufiarady wsfiurudedeveiTiasely
UITLaravTounLLUsUSIUTieNaLAnTuaN
Uadesng 9 sswieuldAnau Wethisnsneageu
Fiwmuuazasrdeua il liveisinseiunld
Tun15MSI9ATIEABE191ASH 1.0% w/w CBD
WuIeglute 80.0-120.0% og1alsfiny wnsgu
AaANEMIUR Y IMeNsUNNduazans CBD 1
fvuasmsgily USP lsusutisufmnaiivensuls
994 CBD 910 80.0-120.0% wJu 90.0-110.0% Lﬁl@

BNTTAUANUADANY ANNANNAND LAYAMAN

A5199 7 Nan1SIASIENUIUe CBD TuenAsy 1% CBD

Y

UMUNAE19  AUTUTUVDY Nuildnswl  aududuves CBD  anudiuduves CBD
(Tiaan5w) dA15avan8m29819 Tuasazateiiegne  Tudlsueasy 1%
(@adnsu/iaaans) (lalasnsu/diaaans) CBD (%w/w)
12.09 1.21 156038 13.3376 1.1023
15.20 1.40 196171 16.6854 1.1918
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nan1senwiseduandliifiuiniuddy
Tumsimunisieszifianiuvunsauuasdl
Uszavisnm eansnsavludszendldlunisaaugu
AuN MBI UEASLTITICBDLHuaseenguddndy
Fasziiitaunduildgniluliiduuuimisly
N3TUIUNTAIVANAUNINIALLTING VIR NTEE1-
aAuQIUAT AMTUNSHERMTULIATU CBD AN
P 1.0% w/w SuTuUN1sENIZAULINTFIUNTZUIU-
mandaliTienaindetouazs dulunamdninausii-
Smsidlunssdn MsfmuIslinseidnaniad

HedAyron15TUTRIAMNAINLAANETNLELBYBY
NARAUENI CBD WuasrUsenau
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