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Abstract

Background: Warfarin, an oral anticoagulant widely used for treating and preventing throm-
boembolic events, has a narrow therapeutic index and can lead to life-threatening adverse reac-
tions. Chonburi Hospital observed a significant number of patients failing to achieve target INR
values. Analysis suggested that patient knowledge about this medication might influence treatment
outcomes.

Objective: This study aimed to assess patient knowledge regarding warfarin, focusing on dos-
age, regimen, adverse reactions, and appropriate actions while using the medication. Additionally,
it aimed to compare knowledge scores across different patient demographics.

Methods: This was a cross-sectional study involving 266 outpatients receiving warfarin at
Chonburi Hospital. Data on patient demographics and warfarin knowledge were collected through
interviews and electronic medical records. Data analysis utilized independent t-tests, one-way
ANOVA, and Bonferroni post-hoc tests.

Results: The mean warfarin knowledge score among patients was 14.76 + 6.09 out of 30
points. The highest-scoring question pertained to actions during accidents or injuries, while the lowest
score related to identifying symptoms of thromboembolic events. Significant differences in mean
warfarin knowledge scores were observed based on gender, age, education level, weekly warfarin
dosage, duration of medication use, and previous exposure to multiple warfarin doses (p < 0.05).
However, no significant differences were found among patients with different INR and %TTR levels.

Conclusion: Outpatients at Chonburi Hospital demonstrated a moderate level of warfarin
knowledge, with notable variations influenced by demographic factors such as gender, age, and
education level. This underscores the importance of targeted patient education to enhance under-

standing and improve treatment outcomes.

Keywords: warfarin; warfarin knowledge; INR control; adverse drug reaction
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Abstract

Background: Pak Chong Nana Hospital implemented a congestion reduction program by
distributing medications at community pharmacies (Model 1) starting January 1, 2020. The project
focused on hypertensive patients under the Universal Health Coverage who voluntarily enrolled
and met the assessment criteria set by physicians. Pharmacists at community pharmacies were
responsible for managing medications and monitoring patients’ blood pressure every two months.

Objective: This study aimed to compare blood pressure levels and medication adherence
between patients receiving continuous medication at community pharmacies and those at the
hypertension clinic.

Methods: This intervention study employed a prospective cohort design, where patients
chose their preferred location for continuous medication. General and clinical data, blood pressure
control (both systolic and diastolic), and medication adherence were collected over six months.
Data were analyzed to compare differences using multivariate Gaussian process regression.

Results: Patients receiving continuous medication at community pharmacies tended to main-
tain systolic blood pressure (SBP) below 140 mmHg and diastolic blood pressure (DBP) below 90
mmHg. Medication adherence, assessed through self-reports and pill counts, was significantly better
than that of those receiving medication at the hospital, with statistical significance at the 0.05 level
(p-values <0.001 and 0.018, respectively).

Conclusion: Patients receiving medications at community pharmacies were able to control
their blood pressure within the target range and exhibited better medication adherence compared

to those at the hypertension clinic.

Keywords: hypertensive patients; community pharmacy; medication adherence
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Abstract

Background: Patients with type 1 diabetes mellitus at Songkhla Hospital have a readmission
rate of approximately 1 in 4 patients who have previously been hospitalized. The primary reason
for readmission is due to incorrect insulin injection techniques. Therefore, we implemented tele-
pharmacy services to address this issue by reducing the rate of hospital readmissions and the cost
of hospital stays.

Objective: To evaluate the effect of telepharmacy services on reducing the rate of hospital
readmissions and assess the cost burden of hospital stays that the hospital must pay for patients
with type 1 diabetes mellitus.

Method: This was a quasi-experimental study. Patients were divided into two groups: one
group received telepharmacy services to ensure that patients or caregivers were able to inject insu-
lin correctly, and the control group received traditional services without telepharmacy. The total
follow-up period was 6 months (January—June 2023).

Result: There were 18 patients in the group receiving telepharmacy services and 21 patients
in the control group. Patients in both groups had similar baseline characteristics, except for the type
of insulin injection. The 6-month hospital readmission rate for the telepharmacy service group was
5.6% (1/18) compared to 23.8% (5/21) for the control group (relative risk 0.23; 95%Cl: 0.03-1.82).
Providing telepharmacy services to six patients with type 1 diabetes could prevent one hospital
readmission (NNT = 6). The cost of hospital stays for the telepharmacy service group was 5,926
baht, compared to 52,598 baht for the control group, approximately a 9-fold difference. The top
three highest costs were for medical technical diagnosis and pathology fees (39.90%), room and
meal fees (17.09%), and nursing service fees (12.97%), respectively.

Conclusion: Although there was no statistically significant difference in the rate of hospital
readmissions, telepharmacy services for patients with type 1 diabetes mellitus could significantly

decrease the cost burden on the Ministry of Public Health.

Keywords: telepharmacy; type 1 diabetes mellitus; readmission; cost of hospital stay
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Abstract

Background: AIDS is a treatable chronic disease. HIV-infected and AIDS patients need conti—
nuous lifelong care to reduce HIV viral load in the bloodstream to the lowest level until it is unde-
tectable, minimizing the risk of developing complications.

Objective: This research aimed to study the effects of pharmaceutical care on HIV-infected
and AIDS patients at Kokha Hospital, focusing on drug-related problems, CD4 cell count, and viral
load amounts.

Method: A descriptive retrospective study was conducted on HiV-infected and AIDS patients
receiving antiretroviral therapy at Counseling Clinic No. 40, Kokha Hospital, between October 1,
2022, and September 30, 2023, involving a total of 484 cases. Data were collected from patient
medical records. Baseline characteristics, drug-related problems, CD4 cell counts, and HIV viral load
levels were analyzed and reported by frequency and percentage. Comparisons of CD4 cell counts
and HIV viral load levels before and after pharmaceutical care were performed using the Wilcoxon
signed-rank test.

Result: The most common drug-related problem was non-compliance, occurring 31 times
(40.74%). A total of 92 drug-related problems were resolved (96.84%). After receiving pharmaceu-
tical care, CD4 cell counts increased and viral load levels decreased significantly (p-value < 0.05).

Conclusion: Pharmaceutical care is an effective approach to solving problems arising from
patients’ drug use. It can improve treatment outcomes for patients with various chronic diseases

who receive continuous medication.

Keywords: pharmaceutical care; HIV infected; AIDS
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CD4 count (cells/mm?)

<200 61 (12.71) 41 (8.54)
200-350 81 (16.87) 71 (14.79)
351-500 121 (25.21) 108 (22.50)
>500 217 (45.21) 260 (54.17)
374 480 (100.00) 480 (100.00)
Viral load (copies/ml)
<50 (undetectable) 437 (91.04) 449 (93.54)
50-200 19 (3.96) 18 (3.75)
201-1,000 7 (1.46) 4(0.83)
>1,000 17 (3.54) 9(1.88)
374 480 (100.00) 480 (100.00)

ldl ) ] U o I3 o dy % a0 (% Y a o
A15199 4 LUSsuiisuseaudnuumas CD4 Lazduiue hiaevloineunarwainisliusunamangdasnssy

Mean Sum of - Asymp. Sig.

AUy N
rank ranks (2-tailed)
CD4 count (cells/mm’)
NOUUTUIaNILNATNTTN Negative ranks 33 75.73 2499 -6.151 <0.001
NAUTUIAMUNFUNTIY  Positive ranks 114 73.50 8379
Ties 333
Total 480
Viral load (copies/m!l)
NBUUSUIANILNAYNTSU Negative ranks 26 17.90 46550  -2.503 0.012
NAIUTUIBMBNFUNTIY  Positive ranks 9 18.28 164.50
Ties 445
Total 480

e InTevilagatia Wilcoxon signed-rank test, p-value < 0.05
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SinsreiToyauaninInNg Joeas n1sAnnIIzunNgaUNIelaUaRIAT odds ratio (OR) Uadeiiaumish
nnewnsngaunlalinisinsizionoseladasin

wan15398: fenhsaniiun 607 518 (Nouldt 243 518, wadld 364 518) dlugiers <50 T 16
grimlasailalingudveslusion uazldonnuiu 12 1iou wuatinsaimnianrsunsndounisls
naslolusunsudaniuailadoeniy (Fegas 5.21, 9.87: OR 0.503; 95%Cl: 0.269-0.939, p-value=0.031)
HagannIsinnnzunIngeunlenin TDF Segay 49.70 wutlymininnislveianas (sogas 6.87, 13.60;
p-value=0.009) ﬁvﬁfymw%wmgmm%?&;ymﬁwn5 FmSUtlasEaunys e iweawe (OR 2.16; 95%Cl: 1.05-
4.46, p-value=0.037) 18e18ueslusiiea (OR 3.63; 95%Cl: 1.65-7.97, p-value=0.001) Alaisusi 60-90
8./1479/1.73%° (OR 3.89; 95%Cl: 1.82-8.34, p-value<0.001) Angfﬂwﬁwyﬁfym@mn757??’57 (OR 5.39;
95%Cl: 2.44-11.94, p-value<0.001)

ayuwa: nslolusunsudnmurlalneindunsyiganniniinnizunsndeunialaain TOF uazn1sd
gausvesnavnsvgantymnislieuas dosiunrisunsngouainails
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Abstract

Background: Tenofovir disoproxil fumarate (TDF) is the main antiretroviral drug used in HIV
patients due to its efficacy and few side effects. However, several studies have reported TDF-asso-
ciated nephrotoxicity. Providing appropriate monitoring and patient counseling may help prevent
these complications.

Objectives: To study the incidence and related factors of TDF-induced nephrotoxicity and
drug-related problems (DRPs) before and after implementing a renal function-monitoring program.

Methods: This quasi-experimental research compared the results before and after using the
renal function-monitoring program (during 2020-2023). Data analysis presents the frequency, per-
centage, and comparative incidence of nephrotoxicity from TDF before and after the renal func-
tion-monitoring program, expressed as odds ratios (OR). Logistic regression was used to analyze
factors associated with renal complications.

Results: A total of 607 patients participated (243 before implementation, 364 after imple-
mentation). Most patients were <50 years of age, used antiretroviral drugs (non-Pl based regimen),
and had used TDF for longer than 12 months. The group using the renal function-monitoring pro-
gram had a lower incidence of nephrotoxicity (5.21% vs. 9.87%; OR 0.503; 95%Cl: 0.269-0.939,
p-value=0.031), reducing TDF-induced nephrotoxicity by 49.70%. There were fewer drug-related
problems (DRPs) in this group (6.87% vs. 13.60%, p-value=0.009), and all DRPs were resolved by
pharmacists. Correlated factors included male gender (OR 2.16; 95%Cl: 1.05-4.46, p-value=0.037),
use of protease inhibitors resimen (OR 3.63; 95%Cl: 1.65-7.97, p-value=0.001), initial eGFR 60-90 ml/
min/1.73m?2 (OR 3.89; 95%Cl: 1.82-8.34, p-value<0.001), and the presence of drug-related problems
(OR 5.39; 95%Cl: 2.44-11.94, p-value<0.001).

Conclusion: A renal function-monitoring program implemented by pharmacists can help
reduce TDF-induced nephrotoxicity. Pharmacist participation also reduces drug-related problems

and prevents renal complications.

Keywords: TDF; nephrotoxicity; renal function-monitoring program; DRPs
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Tenofovir disoproxil fumarate (TDF) e
fuugilugnseildsnudindelorleinnie
iesnifugnsilaualunisaunuhialdd fiua
Tafiesios uasdsuuuuedinsanaunsaldeniu-
azads dreliudmseldazantu’ egndlsimuns
% TOF fisneaunisiinennshifieussasidday
fin Ameiiwsiole (nephrotoxicity) lnegdleo1n1s Fan-
coni’s syndrome' Fuduauinunifivielnaaugu
(proximal tubular dysfunction) vinlinsnaziilu
nglea nsng3n lumisuelun wazneauialignan-
Funduusmueglulaamzuny nmedlanansoiald
Tuszeznasusliiduniaudmaneiounddldsu
&1 9 n157nulduA Msiinaag proteinuria n1san-
89784 estimated glomerular filtration rate (eGFR)
Tngliflanmnduesune (eGFR <90 wa./unii/1.733?)
N13% normoglycemic glucosuria LagN1IE phos-
ohaturia neszduneamsludonssdinsunfivses
1 nsUaselminniag proximal tubular dysfunc-
tion Wusseznaruuagyiliiinnsanaanes eGFR
Faduamguesnainanglanean TOF 1e &
nsAnwvesaild venag® wudiUaedisu TOF &
msnuvedlaanasnniuieusuendesay 19.3
wazn1% lipodystrophy 1udasefidnasodns
msiauvedlafianas (adjusted odds ratio 2.16;
95%Cl: 0.66-7.01) wagnsAnw1veslani tiysAn’
nuAMzUNINgaun1elnan TOF windudevay 26.6
F9n15ld TOF Winaudssuszana 5-7 win lag
nzluag 6 Weuusnazifinaudesda 12-15 Wi
Sodteutunguitlslldsu TOF dautadeidesdu q
ur iemdauasmsilsaliifnseiess Wudu Tse
werunaashansymnausm s dulsimenuia
dalurung 310 s SaeRndeieyleild ToF Tu
Yauuseana 2561-2563 1w 817 518 Uaqiuds
Lifluuimsidaaudmivaamuiisnaznisuiu
vu1n TOF Tugfthelpunnses Sntsnislidiuueii

Aldsueilulndestunmsiianneunsndaunile

fuaslnstndunsdadiaumainuansdufulssau-
nsaivesuAaryARa uanantun1sAnyidanlg
Wuns@nwnuudeunas (retrospective study) 310
ﬂf;gmé’fﬁﬂa"nQﬁ%’a%qﬁwmiﬁﬂmﬁﬂumiammma
lugauti (prospective study) Usgnnnideiie
NAaed (quasi-experimental research) lagditig
ynaRnnsnaziihsg Sslunnsld TOF ledumiied
Annzunsndoumslaléiiitu dedesiuniaia
amglaunniesguns

gUIzeeA

1. ilefnwinadnsiug iinisainiainang
unsngoun1slanain TOF uazdaymainnisiden (drug
related problems; DRPs) \igunauwaznasialys—
WATNNITARRINAT LA

2. WiafANwINaaNSA UL AN AUNUS AU
ASARNIEWNINYGBUNI9LMANA TDF

ferudniianig
1. Wsunsufinauala vineis

1.1 NMSARRILAINITYIIUYB9LR (eGFR)
auwwInsiisvualasani v Indediindynsidu
wnundn 01y sunndlsafindousesnadndugld
protocol Tnefndunstredanseafinifiuazduiin
Tuszuuansaumavadlssne1uia (HOSxP) nvuali
Fouuans “gaeld TOF” nneds msfineaduiy
eGFR Tn1sUsziiiu eGFR 1ne5 CKD-EPI formula
wazdadeidsavosvasluusazse leun lesuen
non-steroidal anti-inflammatory drugs (NSAIDs)
sulutlagiuntelssulutas 28 Suiiiman ligns
81Nqu protease inhibitors (Pls) ®1811NNTMTD
wihiu 60 U dlsaiuivnuvsennusiulaiings g
fsNFnaIuYn 6-12 Loy

1.2 nsusuramandunssulauindyns
wagueuenansliduugihnsufoRclusewin
T TOF fuuslvindunsnumusdanislden dum
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whlvwazdestutigmnislden Jensdifidn eGFR
Yfowndn 60 ua./uii/1.733° atinwunmdiiiousu
YIAET N8 eGFR Ho8n3n 50 ua./And1/1.734° vi3e
WU urine protein ¥1NN71 +1 AEAANILAINITYINGIU
vodlaAuvdonn 3 Wou daunsdl eGFR teunt
30 1@./WN91/1.734° agviga TDF

2. Amzumsndaumsla fo Anzfinsviay
voslnanaadlowfivuiuaFusiu lnoiien eGFR anas
wnnimdewiiufesar 30 July wiedle serum
creatinine (Scr) WinTunINAT1 2 wih F9An eGFR
Fudtu fo A eGFR afsdganoudimnsinuni

3. gUAmsalnsiianzunsndaunidla fe
Yowazvosftaeiiinnnzunsndounialavosngs
NARBILAYNAUAIUAY

YaAuazIsSN1IAN

sunuuMsAny: nsAnwdunsiTene
N8 (quasi-experimental research) fiseu-
Wisunansumazudsltlusinsunisinnueils

nqunagn: fteindohiaedloivieiend
165U TOF flundnunsededundinamslsawas o
AU TULALNEIYINTTN IS INETUIAAUAINTTLA -
PINFUNMITIY A NTUNITIZWINNADULNTIAL WA
2563 D4 WhouliunAu W.A. 2566

LNAIINIIAALINTINIUINY (inclusion crite-
ria) 1éurl 1) florgunndy 18 BFuly 2) 6%y TOF
Jugnsensne 3) lasvediuhisaesleduens
og 1 1hou

\nin13ARBeN (exclusion criteria) laun &-
thefamglanedeunduifiavnanmsendures
seuumaiulaanie (post renal acute renal fai-
re) liun nsgaduisysunszmnetlaans (urina-
ry retention) viefiszdiusnitnszame daanizas
maqm&fuﬁviaimﬁgaam%’ﬁw%aLﬁmmmﬁaqaﬂqm&fu

wSesiiafildlun1sise

1. wdeadlefldlunsiuiuns?de loud Ts-
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unsumsAamuenlalugiedld TOF de3deld
WU TR UALANEVIVITNTAEO19BINUUING
ns¥nwuardestunsindioiovleTvesuszmelne
U 2560 waztonaisiimuwuziin1suunsluse-
iy TOF

2. Roddlefiliiiuteyaditnsuide  léun
mafudeyaily AmsremaiosfiiEins wu Scr,
eGFR, CD4, viral load, blood sugar, urine analy-
sis szauleawlnludenviolaany () Jusu
$18M15e7 wan1sallaliiaUszasdanen (adverse
drug event) waz DRPs

BNIAiiun1ide

numudeyanisiinnnizunsndeunislaly
feiindeionlolfilésu TOF wavthiauslusunsy
Ananuenlasiuseyuiufinanindn laun ogs-
windlsafnde tnduns nennavszanadnuas
woR U8 SIUTIHUIEINSAN IR ARL
fanunlagldfinisgunagdurusuindaogig
desandosnisienugtaeiomuadiuinsainw
patdn Fsnsfnunifnauiiaelasnguaiuau e
Fuaeild TOF anmsiiudeyadeundsssninasion
UNTIAY D95UNAY WA, 2563 dUNFUFIRENN fp
fUhefld TOF wazldSufinaunasnyaanisinu
FENIUABUIWIEY WA, 2564 DadlunAw W.A. 2565
Audeyagtheinauin - dwmsundvnsagnumy
Tudaen fansanarsumnzauvesnsddlds s
UTUAMIUAFYNTIH MIANY DRPs agAuilunng
wAlanuiinsaunouenalsAuwuzinsuuRsily
sewinedild TOF wagliduuziindu 9 Auguaenn
a3 Inefindunsvianun 3 au (9304390) mudoun
UftRnuiinainamelsa agldFunsmumu pro-
tocol vaslusunsuAnmuAlaneuGunsAnuuas
yn 6 1o el FoRdul luwumaieiu ms
Ansnuuaziivtoyagthsmuidadl 6 way 12 1feu
Aaseiteyalagldlusunsy SPSS version 27.0.1.0
uaz Microsoft Excel msdnwiilfziunisiusosves
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ANYNITUNNTTUSTTUNWIIETuNywdvaslsane -
vaaudianszdenduamsau 17/2563 165
oysfAlotuil 9 ganAu wa. 2563
nsaAszidaya
ToyarhluTinszsisneatidamssaun (des-
criptive statistics) Ynauaiduamnud Sovaz m-
Ry wazdudsauuinesgiu MRz
goumaslananaduan odds ratio (OR) mmuaiie—
ddail pvalue = 0.05 msmanuduiusvestade
desonisiinnnzunsndounalaldnisiasiei
meanuduRusilswasiviiazalagldada uni-
variable analysis lAwn @@ chi-square test %38
Fisher’s exact test @19SUNITIATIZTANIAIIUEL-
WusFuUIuasunate@dluslagn1sATIZRLUY

multivariate analysis laun @@ multivariable

M19197 1 Toyainly

Al e P a4 o a v
Alasuedilulnidasiunsiinnizunsndeundln

stepwise binary logistic analysis Wl@uaae odds
ratio Way 95% confidence interval (Cl) AuunLie-
dfil p-value = 0.05

NAN3ANEN

Foyarialu fuhedhiunisfinuriomn 607
518 wiadunguatuaw 243 518 NGURI0E13 364 518
p1gvesiihesansnguanlvgtiosnivdoniify
50 U ogiafewiniu 43.29+11.04, 42.38+11.31 U
1481 Pl-based regimen Soway 14.40, 15.10 A1ANS
¥auvedls (eGFR) Bududnlnguinnit 90 ua./
Wil/1.734° $ovay 82.70, 86.80 uaril eGFR 5y~
fuldewiiiy 110.85+20.71, 108.89+17.96 A/
W1/1.733% (NGUAIUAN NANFBEN AUEIRY) 619
toyalupsad 1

Foyaly nguAIUAN (n=243) NgUAIBE1e (n=364) p-value
518 (Fovaz) 518 (Govaz)
L
Y18 125 (51.4) 181 (49.7) 0.740°
‘Viiﬁﬂ 118 (48.6) 183 (50.3)
81¢ (U) mean + SD 43.29+11.04 42.38+11.31
<501 183 (75.3) 282 (77.5) 0.558°
> 501 60 (24.7) 82 (22.5)
futiuianie (BMI) mean+SD 22.13 + 385 22.48 + 3.91
< 18.5 NN./M5.4. 37 (15.2) 43 (11.8) 0.224°
> 18.5 NN./AT.4. 206 (84.8) 321 (88.2)
IsAUsEa197
[EtY 143 (58.8) 239 (65.7) 0.001°
LsAuvuviseasiulaings 30 (12.3) 64 (17.6)
TsAdu q 70 (28.8) 61 (16.8)
TsARnionielena
LAY 47 (19.30) 35(9.6) <0.001°
SR 196 (80.70) 329 (90.40)
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Hoyavialy nguAuAN (n=243) nguA20E18 (N=364) p-value
578 (3away) 570 (3oway)
gnsilly
Pl-based regimen 35 (14.4) 55 (15.1) 0.907°
Non Pl-based regimen 208 (85.6) 309 (84.9)
szeganilden (Wew) mean+SD 30.27+30.33 18.98+32.90
< 12 \fiou 71(29.2) 29 (8.0) <0.001°
>12 fou 172 (70.8) 335 (92.0)
g19u “/aulng/omnsiasy
Tadla 185 (76.1) 288 (79.1) 0.656"
1 NSAIDs 43 (17.7) 58 (15.9)
19 ACEls %39 ARBs 15 (6.2) 18 (4.9)
Baseline Scr (n./Aa.) mean+SD 0.78+0.30 0.76+0.28 0.304°
Baseline eGFR (118./11%1/1.734%) mean+SD 110.85+20.71 108.89+17.96
>90 201 (82.7) 316 (86.8) 0.312°
60-90 39 (16.0) 46 (12.6)
<60 3(1.2) 2(0.5)
Baseline CD4 (cell/mm?)
< 350 84 (34.6) 73 (20.1) <0.001°
> 350 159 (65.4) 291 (79.9)
Baseline viral load (copies/ml)
< 50 214 (88.1) 331 (90.9) 0.275°
> 50 29 (11.9) 33(9.1)

® Fisher’s exact test
® Pearson chi-square test

“independent samples t-test

n1sldlusunsunisiinnudlaiuaufinisel

Asianzunsndaumslnain TDF

MsfnIUImdsangaedly TOF iane
unsndounslalunguiildsulusunsudaniuele
FAUNTUTVIEMBNEUNTTULAgn&¥Ns 31U 19
8 (Fevaz 5.21) fovninguamiuaudsnud iy 24

370 (Fnay 9.87) agiitudAgyn19ads (OR 0.503;

95%Cl: 0.269-0.939, p-value=0.031) dmsuns

Wasuedulhfaerlediesainanizunsndou
milalpgunnduinningualuey (Favas 2.2, 0.8;
p-value=0.192) Faliiunnenefun1eadn dmseey
nanadefifiieEuiinshnuveslaanasiunis
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NANAUAY NGNAIDEN9 odd
NAGWS (n=243) (n=364) t, p-value  95%Cl
° ¥ ® o ratio
MU (Fo88a2) U (F8A2)
ANITENINGBUNIILS (518) 24 (9.87) 19 (5.21) 0.503 0.031*  0.269-0.939
nswasueduhsaetle?
) 2(0.8) 8(2.2) 0.192*
Tneknng (518)
syeziian lag time (1Raw) ,
3.67+2.73 16.66+3.86 0.002
mean+SD
DRPs (ﬂ%’jﬂ) 33 (13.60) 25 (6.87) 0.009*

“independent samples t-test, *Pearson chi-square test

Wasugdubsaevleilneunnd (ag-time) wnn-
niNguAIUAN WU 16.66+3.86, 3.67+2.73 Liiau
(p-value=0.002) egaiitudAgnain Avoyaly
51971 2

M Scr, eGFR Buduadsvesnguililusunss
AnmuAlatiaenitnguaIunu (Scr 0.76+0.28, 0.78
+0.30mg/dl ity eGFR108.89+17.96,110.85+20.71
mU/min/1.73m2) fiszzinat 6 eu nsviauved
ofunliuanasisansnagy taee Scr dsvasng
AlUsunsuAanmailaunnniinguaiugy (0.81x
0.25, 0.80+0.23 mg/dl) uaz eGFR LaAstasnin
nauAIUAL (102.72+22.87, 105.95+22.53 ml/min/
1.73m?) dhufiszezing 12 1Weu maviauvedls
anasisaeangy TaeA Scr wAsfiutunnings
AIUAL (0.83+0.30, 0.82+0.31 mg/dl) uay eGFR
lRABARANNNIINGNATUAN (98.74+26.60, 101.46
+25.37 ml/min/1.73m?)

Sofinnsaniamznguiiiinnzunsndounis
n91n TOF A1 Ser Gushilunguildlusunsudan
Alataandinguaiunu (0.82+0.18, 0.93+0.24 mg/
d, pvalue=0.099) wavf1 eGFR Buduunni
nauAIUAL (96.09+13.81, 95.77+19.48 mU/min/

1.73m2, p=0.949) uslifitudfyneada fisvey
a1 6 e mahoumeslafuwiltuanadluiies
nau Tagen Scr waslunguitlilusunsudamuenle
wenitnguaiuny (0.98+0.24, 1.01+0.25 mg/dl,
p-value=0.782) uaz eGFR lasnguililusunsy
AnsnuAnlndeenitngualuau (80.61+14.53, 87.89
+21.20 ml/min/1.73m2, p-value=0.184) Gl
AFun1eadn daufisvesian 12 Weu nuinsii-
nuvedlaanasisasings taeen Scr dslungudld
TUsunsuiaeualatosndn (1.32+0.43, 1.43+0.72
me/d|, p-value=0.519) %Qlﬂiﬁﬁﬁlﬁ’lﬁﬁgmﬂaﬁa AR
eGFR 1adslunguildlusunsuinauenlntesnin
nauauANed1eildedAynieaia (47.05+8.53,
59.17+15.89 ml/min/1.73 m2, p-value=0.002) A4
Youalusui 1 uag 2

n1siiateyniannnasiden (DRPs)

wansAnwmuIEefldFUTUsuATRRAN
AlpsuiunIsuTVIamandunssulagndunsiia
Japmannslienanasileieuiunguaiunuedis
HdpdAgvsana (Sovay 6.87, 13.60, p-value=
0.009) Jayvitwudanilng fe grheunnrmsamile
Tunsltfeuazn1sine (non adherence) iilesann
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lian3nwisnain (Fevay 20.00, 60.61) FUhedlasy
TUsunsudnauenlaldsueniigndeaudvunneunn
1AulU (dosage too high) laiunzauiuainisvingu
YadlaunnInguauay (Seeay 48.00, 18.18) Ay
S FmdmnndunsUinuunmsudildusuuin
gliunzauiunsviuveslanny Asdeyaly
AN57971 3
Jadefidunusfiunisiianrzunsndaunis
lwa7n TDF
dlehnishiasegidadediiduiusiunisia
amzunsndeumslalugvaedly TOF Fefuus
wasiufiazalagldads univariable analysis lawn
chi-square test %138 Fisher’s exact test tadediny
NimnduRusSegslidedAynseda loun we-
¥18 (OR 1.92; 95%Cl: 1.00-3.67, p-value=0.045)
AUe181In31 50 U (OR 2.29; 95%CI: 1.21-4.37,
p-value=0.009) flsauszdrdnduiuimiiunie
Anusulafings (OR 2.52;95%C: 1.19-5.32, p-value
=0.016) 1481 Pl-based regimen (OR 3.10; 95%Cl:
1.57-6.13, p-value=0.001) sedualaEudy (base-
line eGFR) 60-90 1a./u1%/1.734° (OR 4.38; 95%Cl:

Aldsueilulndestunmsiianneunsndaunile

2.24-8.57, p-value<0.001) s¥fu CD4 Budiution-
n31u3aLiNAY 350 cell/mm?® (OR 1.98; 95%Cl:
1.04-3.76, p-value=0.037) 5¢AU viral load Sudu
11N 50 copies/ml (OR 2.98; 95%Cl: 1.39-6.39,
p-value=0.003) uazf{Urefinudgmiainnislden
(OR 7.18; 95%Cl: 3.59-14.35, p-value<0.001) o~
toyalupsed 4
dlovnshesgimanuduiusinusuas-
HuraeAlslagdAsIgsinuy multivariate ana—
lysis 1afi@ multivariable stepwise binary logis-
tic analysis wuintadefiflauduiuseteiidud-
Aggneads loun ddlemayieilentaiinniiy
unsndoumslaianty 2.16 Wi (OR=2.16; 95%Cl:
1.05-4.46, p-value=0.037) 14e1 Pl-based regimen
flonainanzunsndeunsladfiadu 3.63 wih (OR
=3.63; 95%Cl: 1.65-7.97, p-value=0.001) ffU el
AlaiEuAY 60-90 wa./undl/1.731? Slenainnny
wsndeumilaiiaty 3.89 Wi (OR=3.89; 95%Cl:
1.82-8.34, p-value<0.001) uazgthefiwuilaman
nsldenilenmadnnnzunsndoumsladiutu 5.39
WiN (OR=5.39; 95%Cl: 2.44-11.94, p-value<0.001)

A1319% 3 waanseulgnainnislyen (DRPs) nasldlusinsunIshnauealy

Usynnanmsigen (DRPs)

nguAuUAN (n=33) nguA7aE1e (N=25)

As9 (Saway) A9 Goway)

urelasueiliivangay (unnecessary drug therapy)

@ﬂaaa‘i%ﬂuéfaﬂ%’umﬁmau
(needs additional drug therapy)

Hurelasuggnasausivuntiesiiuly (dosage too low)

UreiinenshifsUszasdainnislden

(adverse drug reaction)

Hurelasuengnasawsivuinanniull (dosage too high)

FUrevnAnuTilelunisldeuasnissnm

(non-adherence)

3(9.09) 3(12.00)
0 3(12.00)
3(9.09) 2 (8.00)
1(3.03) 0
6 (18.18) 12 (48.00)
20 (60.61) 5(20.00)
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AN5199 4 NTIATIEIANUFUNUSAUN1ITENTNTDUNHD1N TDF wuUFIkUsHRsuNaya

azunsndaunsla
Yadedes 71 31 (Fouaz) p-value” Odd 93%Cl
ratio  lower-upper
Taiviin Win

LWAYNE 306 278 (90.80) 28 (9.20) 0.045 1.92 1.00-3.67
918 >50 U 142 125 (88.00) 17 (12.00) 0.009 2.29 1.21-4.37
BMI >18.5 nn./ns.4l. 527 488 (92.60) 39 (7.40) 0.436 1.52 0.53-4.37
1sAUsEae

Taigl 382 361(94.50) 21 (5.50) 0.047

Tsavumsennuiulaings 94 82(87.20)  12(1280)  0.016 2.52 1.19-5.32

TsAdu 9 131 121(92.40) 10 (7.60) 0.378 1.42 0.65-3.10
Anitonelonia 82 75(91.50)  7(8.50) 0.581 127 0.56-2.95
148 Pl-based regimen 90 76 (84.40) 14 (15.60)  <0.001 3.1 1.57-6.13
szpznaideniu 12 Weu 507 475 (93.70) 32 (6.30) 0.095 0.54 0.26-1.12
Baseline eGFR (ua./u1%1/1.734?)

> 90 517 491 (95.00) 26 (5.00)

60-90 85 69 (81.20) 16 (18.80) < 0.001 4.38 2.24-8.57

< 60 5 4 (80.00) 1 (20.00) 0.172 4.72 0.51-43.75
18U /auulng/anmsiasy

None 473 443 (93.70) 30 (6.30) 0.272

14 NSAIDs 101 90 (89.10) 11 (10.90) 0.111 1.81 0.87-3.73

14 ACEIs %50 ARBs 33 31 (93.90) 2 (6.10) 0.949 0.95 0.22-4.17
Baseline CD4 <350 cell/mm’ 450 424 (94.20) 26 (5.80) 0.037 1.98 1.04-3.76
Baseline VL>50 copies/ml 62 52 (83.90) 10 (16.10) 0.003 2.98 1.39-6.39
ndgyimainnastden 59 43 (7.60) 16 (37.20) <0.001 7.18 3.59-14.35

Pearson chi-square test

Aatoyalumsnei 5

anuseNa
nsAnwtnuInsETUsuAsuAAR AT LS
FrwangUinisalnisinn1zuningdounialnain
TDF winiuSesay 49.7 agiitudAgyvsana (OR=
0.503; 95%Cl: 0.269-0.939, p-value=0.031) 6?;\‘1?1@@—
.

AOINUNTANBIVRIYAY BEeinun wazAuy
wumMsiaIwnUuRlunsihseiinsiinniae

wisndaunalnann TOF nsndunsyiangUfinisal
mMaAnAMzusndounsladisuussann TOF 1§ il
WiguAunaunswuegNltud Ay eats (Sovas
1.93, 0.24, p-value<0.05) Lila391nN158dus 89
avindn msaeumumdinsidelagnduns ua
nslidenisaeu AMuugthnsufoRdfvangan
wagldsruuatdvayunisdedulanisadinunldaua
FUae (clinical decision support system) dvisusin
Scr, eGFR thaasnguiinulunisnunilndissriu



Wndanssuaaiin UNANUIY

nadnsvosnslilusunsufnmuAlaludiisfndeleyle’

U7 30 aUUR 2 w.A. - 8., 2567 BUNU MY

Al e P a4 o a v
Alasuedilulnidasiunsiinnizunsndeundln

A5199 5 N5 IATIZIMNANUFUNUSAUNILENINGDUN19LHIN TDF huusbUskastunatefwls

: azunsndoumsla
Uauides
Adj. OR* p-value 95%(Cl

LNAYE 2.16 0.037 1.05-4.46
81g >50 U 1.49 0.317 0.68-3.27
lsAUsEa797

lsAuvuviseasiulaing 2.15 0.099 0.87-5.33

Tspdu 9 1.29 0.566 0.54-3.04
Baseline eGFR (1a./u191/1.733°)

60-90 3.89 <0.001 1.82-8.34

< 60 0.95 0.968 0.07-13.36
1481 Pl-based regimen 3.63 0.001 1.65-7.97
Baseline CD4 <350 cell/mm’ 1.88 0.094 0.89-3.97
Baseline VL>50 copies/ml 1.27 0.613 0.51-3.17
Wadgmainnislaen (DRPs) 5.39 <0.001 2.44-11.94

"Multivariable stepwise binary logistic analysis

TemnSuduLarisvernal 12 weou wiilofiansan
LQW’]S&Eﬂ’JEJﬁLﬁ@ﬂTJBLLVIiﬂ“?JJE)uV]’NVLG]ﬁ%EJSL’Jaﬂ 12
Fou wuina ScrtadelunguiililusunsuRnaaei-
Inanastioenit wi eGFR anasunnitegeiltodi-
ARYN9@n@ (47.05+8.53, 59.17+15.89 ml/min/
1.73m2, p=0.002) a5 ueldinaugiaelilusunsy
Annurnlailongiadeninnii (engwde 52.16, 46.68
) danaliidn eGFR amawnnin Snveduluadu
lsatumnunseanusulainaazivse inlden
NSAIDs, ACEls %38 ARBs 11nNINGuAUAN F9n13
AnwivesUaunii Wwsain’ uazaadny aassas’ wudn
Hadoudes Wun Wulsaldfnsotess (ummnurde
Anuiulaings) uaglasugingu ACEls 5@ ARBs
dunusiunMzunIngounisle
nan1stdlusunsufnniuailasaudunis
vsunanngunssulasndynsnedymiainnisly
pranasgslitdAyn1sana (Sevay 6.87, 13.60,

p-value=0.009) Tnedaymarulvefiny 1oun Al
vaanusdelunisidenazlinnsnenutdnuay
nsasvgnuEInNnAuly MasnUSnwILANE LAY
gousun1susurnmetaulisaevlelvewnduns
Nn318 FeaoandeiunsAnwives nuainy a
NUBIAE° LAy ARST WALLUAS  WaIN1SIRUSUIaNIg
wndvnssulagndunsnuleymainnisldenluaiulsl
Thanusileannnsiden  laun  ausuuseniuen
WIoTUAY 30 UM N15VIRTR dudynvuineiuin
Wulunuiles (Geway 3.67) agralsimudiunisiia
omslifisUszasdanelunsinunidnulatos
LANANINNSANYIUINNASAT & TUBIANE® TNy
leundeSesay 40.37 813LARNA1TUUTINGINST L
fauszasrannelunessdeuiivesnduly Tagluns
ﬁﬂﬁﬁﬁﬁﬂﬁLﬁU%@%@lUL?ﬂi%Lﬁﬁuéj@uﬁﬁﬂﬁmﬁ’m
dmsulgmduenfisnduseddduenfufuiing
Tums@nend 1dun iU CD4 Woanin 200 cell/
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mm? wilallgSuen cotrimoxazole dsieymsana
ondunuuazannsoudlulnewndsn o

drunanisinerdiunisidsuediulafa
rleTifiosainaizunsndounislalaounng
wnninguAIuAu (Fewas 2.2, 0.8; p-value=0.192)
dmduszoznaed e Buiinsinuveslaan
astumswasugdulsaegloilneund wnn
nauAIUANeE TR N9EDRA (16.66+3.86,3.67
+2.73 fou, pvalue=0.002) esaniidesiinly
n5luen tenofovir alafenamide fumarate (TAF)
wglalldsemssaivayulasmsdtisindeies
o7 mswdesuedwlngFaluen abacavir agnls
Anusletofves TDF a1uUseanSainiazainy
Uasndy 3913501505 UBRIA TDF Mun1svina1ueed
lasafuianmetndlnddayn 3 Weu (Aanfuan
MsiansIafl 6 waz 12 Wew) vliszeznaidanann
wiundnguauay azmuladndunsyagligiae
annsaldenfiduszansnmseidiomseutuiinniy
AnuUaandeuaiule

srutlasodesiiduiusiunisinnzunsn-
Faun19lnannnisitasigimsdinnnasslalafn
wuuvanesuuslunisinend Taun

1. IWAY18  @0AAABINUNANISNUNIUITIN-
nssulpe Asirvatham ES uwazams® wuitmewied
14 TOF flanuidssgasionisvinnuveslnanas Tndse
gnsnsny’ esunglarnuuansisvessesluy testo-
sterone  TumAmefiduiusiunssnauLarn1sise
Aswasundasmsiausesiafivhlilademels
Fauwmnenstun1sinewves Youin wiesen® wudtme
nesduiusAunIsiAnAMEunIngaunsle losann
WA aiitualinvesseAu TDF trough concentra-
tion aandunavielurie 12 heuusnveinisiag)
widTlifidneSuneivanuienalndanatn

2. M358 Pl-based regimen @onnaosiu
M3fn¥vaeAns U3uiyad uazane'® uag Wade
qummaLLazﬂmz“WummL§SQﬂwsLﬁmﬂwazLstﬂ—
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Founalanasanlasueingy Pl-based regimen
athellfudfuvneada (p-value<0.05) Lilosanne
Pl-based regimen aludiuds multidrug resistance
protein Fafwtihfivuds TOF iefdnenean Jauman
199 INNIANYIVRINITRY a3 aza® lainy
5141 Pl-based regimen finawfiuainudsanis
Aanmezunsndeumnila esninisdnngugag
fiflin eGFR Budiusndy 60 ua./ufi/1.733° oen
ANNITAN

nsAnwinuiladesu q fiduiusiunisiin
aAmzwnsndeumals Moud  nsviauvedlaBudy
(eGFR) 60-90 w@a./un91/1.731° (OR=3.89; p-value
<0.001) wagnsiAndgyniainnislden (OR=5.39;
p-value<0.001) AanafunsAnwIveIUsEAINs 1De-
3u1”2 nudnisvihauvedle (CrCl) fewduenannni
wiawitu 90 wa/undl fianudestenisiinain
AaUnfAvedlaan TOF qqﬁuaﬂwqﬁﬁsﬁﬁﬁgmqaaa
wigslianunsneSurvanvsuasunisalnanaIla
fulndse gnsnsne® wudsedu Sor Guduiinasio
nsviuvediaiianas deunnansanes aaesay
90 wazAny® WuNsERUMTInuvedlaiEisy
liduusiunnzunsngdauniglnain TDF @Sy
nstAndeynannnisldenssuielaintdymiainnis
Tfedamasonnuuiislun1ssulssniugiiaznis
muAuanzlsAvesiianas Jeaenadosiu Asir-
vatham ES uazanz® wuingtedinniglsaguused
% TDF (WHO HIV staging lI-IV) famuides 3.4-3.8
wirlunsiiannsunsndeuniale dutlesedu 9
leun 21g1nnd1 50 U IsAUIMINUMsoAUeY
Tafinga A1 CDA Budfu < 350 cell/mm’ wagAn viral
load Suu >50 copies/ml linuaruduiusgiu
AMzunIngounslaain TDF E]'lﬁ]LﬁE]W’lﬂEEﬂ’JEJﬁ
WanMzunsngounislaidiuinties

Forvaamsinui Ae Wunsinwdnauna
Tug19utin (prospective study) Uszannienngaes
FamnzannazanandosiunsufiRanuludagiu
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iaveamsfinw Ao dnsinudeyalunyszdeu
dianvnsedinddoundadainsduiinteyauisdau
Linsuiunazorgvesgiirsiunis@nuifvly
Yrsszarnanfiineiuresiaaongy  o1admHasion
eGFR 19 nstiadannueinisuuulngdayn 1-3 1heu
(isFnantinfnnui 6 way 12 1Few) udnuilsde
$rdnvesthe esndaduiamyyanauaznise-
Muvesyaaing madnwiadlilduansuadnsvo-
thenguil nviamsfinuniigmehauvedlafianas
Huvdn (nnindesay 30) MsdsmsIaBuTiuuzh
Tnsuumsnisnsainuinastosiunisinde e
lotusselne® 2560 iaunsadmsralaynads
mulUsunsunsanmuele Wy seauleaauag
ﬁ?@ﬂﬁiulﬁam NIARNTINIY proteinuria, phos-
phaturia, normoglycemic glucosuria udu vl
M53H388NNE Fanconi’s syndrome Lagugn TDF
g msAnwisieluesnaiarsandmsiarmieies

[ 1
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LANE1381984
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d3UNaN1339Y
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3. Youf wisen, seiined gnssadveunnd. alR-
nsaluaztladeidesveanisiinnsunsndeu
mslaainnislasuen Tenofovir ﬂaﬂﬁﬂwam‘%@
waled. NIaTINMsassiEy [Bumnesidnl,
2559 [AuAuifle 1 n.A. 2563];25(1):92-103.
duAuRIN:https://thaidj.org/index.php/JHS/
article/view/229/

4. Ayad egusiaun, Asiud wadteumg, Uss-
A 9158ENed. MsiauwuIUfuRlunsEh



Outcome of Renal Function-Monitoring Program in
HIV-Patient Treated with TDF and Nephrotoxicity

Reseach Article

Thai Journal of Clinical Pharmacy

syiiMafanMzLnIngaun1elaaIn - tenofovir
disoproxil fumarate (TDF) luffthefnideiayle’
15INIUIAUATUN. 2TATLNFVNTTUAATN [BU-
wasiin]. 2565[FufuTle 29 N.N.25671;28(1):1-
14. @uAuan:  https://thaidj.org/index.php/
TJCP/article/view/12452

% L3

maind auss, dasTand  nsdsminvuEun
qﬁ’ﬁmaaﬂuazﬂa%ﬁﬁma@iamﬁLﬁmmw
unsndeunndlalugfndolenleiflésunisinm
Aawe1 Tenofovir Tulssnguiauasian. 215813
lsanenunauAsien [Bumesiinl. 2563 [FuAu
18 29 1.1.2567];11(2):173-85. Fuduann: https:
//he01.tci-thaijo.org/index.php/jnkp/article/
view/245652

nUAsA W YUDIANY. NITUIUIAVIBNEYNTIN
fursueniiiadoiorloduasvasiondlsa-
werutaIledlng J9uinnuesng. 115819
ndvnssunddn [Bumedidnl. 2566 [Fuduiile
29 NN, 25671;29(3):153-64. @UAUAIN: https://
thaidj.org/index.php/TJCP/article/view/14144
ARST  LANURS.  Nan1susuIaandynssalu
rddngUsfndeiorleiuazdiasiondluls-
ng1u1aUny. 1NIasIINISEINUET-
s1sguivinuansain [Bumnesidn). 2563
Gudude 29 nw. 25671;4(8):1-12. Aufuan:
https://thaidj.org/index.php/AJMP/article/
view/9512

Asirvatham ES, Ranjan V, Garg C, Sarman CJ,

Periasamy M, Yeldandi V, et al. A review of

9.

10.

11.

12.

Kaya A Vol 30 No 2 May - Aug 2024

tenofovir disoproxil fumarate associated
nephrotoxicity among people living with
HIV: burden, risk factors and solutions. Clin
Epidemiol Glob Health. 2024;25:101462. doi:
10.1016/j.cegh.2023.101462.

a3 ansiiny. auRnisainsinfiunelaluy-
theievledilden Tenofovir Tsamenuiansyun-
el s UIadiys A [Bumnes-
\Hin]. 2562 [ﬁuﬁmﬁa 29 n.N. 25671;28(1 suppl
1):29-40. @UAuAN: https://he01.tci-thaijo.org/
index.php/shj/article/view/256920/

wans Us¥niyad, ¥iyan Aames, wilan og-
Wws.  AsAnwreniseuliisUszasanslalu
funsRnidoiovleildTue Tenofovir iy
NNRTIs igufu Tenofovir 59uAU Protease
Inhibitors TulsaweuiasIvin. 115815nIUNII-
wnmné. 2557;41(5):91-8.

ATy qUNTANE, ATy YAFNTUS, S INT auns-
ana. Yaduidesvosmunduiivdelalugtaoild
Sugilulndes lalansenda yuism o lsanen-
mamﬁagﬁsﬁguqi 3asdTNIIUlTINEIUIa
[Buwmesidnl. 2566 [Fufuile 29 nn. 2567);
33(2):102-11. @UAuaN:https://he02.tci-thaijo.
org/index.php/TJHP/article/view/261514
Usns (Jdun. guinsaluaztladoideswes
naineuRnunfvedlalulfndeieloTiily
Juen Tenofovir disoproxil fumarate (TDF)
Averdnusindveansumvudinl. Wl

AN FVANENSUMN NGNGBt 2555.



Y
wndwnssuadin oY afvudveruduiulasuandalaniuea lufthevalve
‘ ‘ P PR o < ; »
U7 30 aduil 2 wa. - a.a. 2567 NORNT UBLNEUA, UUAR @IERIAG Tnaovweae-U58:01 Wuau: el

L -1 f o a (% a Y
anludvenududulasuaindalaniuea luguaesy1alng
Mnayuoae-U*58:01 Wuau: seaugiae

ngANT wduneue, n.4.
Hendunssy 15ang1u1a@s s

d

Q'L gunan e-mail: kittika.yampayon@gmail.com

Utiann a@dsnuena, A.4. (NFINTITNYNYY)
Hendunssy 1sang1u1ads s

e-mail: panaddauthaitas@gmail.com

MSANTNFVNISUAATN. 2567;30(2):167-179.

uNAnEe
galawsuea huerannsngsnitinisldeeunsvaredmsusnmlsaniduaznriensngsnlubengs
sdutuanmgdiguesnninemsliessasameianidnguussainelussmalng lnsiawrzeins
uiuvvaRuFeususulaTy For9uungaauinisiadedinls TagudnisAnyidunuudainsd
Ju HLA-8*58:01 (aufuvan) ihumamndemidsvesnisuisalaysusauvuainudeoriuduulasuiiluy
wiFeuazglsy Jalaiimuuzihlingaasnnsesdu HLA-B*58:01 nauisulisalaysuea tloanAauidesves
nsinihuiesinguuse useehalsinusieateativiiiudiosgaendilnegiey Filisunisasas
Annsesdiu HLA-B*58:01 nawlluaunoususalaysueaidosainniznseginlubonglneilaiions um-
vheiinamsunemuvanuaveiuaudulnsumasainlasusalansueaituiag 39 Tu Ussdumauduus
vINnsiAneInslaiaseasanvenlpelduuusydy Naranjo’s aleorithm uas ALDEN laaansuseidy
el (probable ADR) a1ndalayiuea fihedoadsushwlulsaneniaioau 6 Ju dniuilonaw
Uaonde usi1xan159599AAN 098U HLA-B*58:01 9sitiuay fadsdolviauusil dune uasfngiueInIss-
theaeilnata lneanizae 1-3 ifauusnyesnsioalansuea

AdnARy: aRudIenuduTUlaTy; SalanIues; lavieate-U*58:01

Received: dd mmm 2024, Revised: dd mmm 2024 ,Accepted: dd mmm 2024



Allopurinol-Induced Stevens-Johnson Syndrome in a Case Report Thai Journal of Clinical Pharmacy
Thai Patient with HLA-B*58:01 Negative: A Case Report Yampayon K, Swasdimongkol P Vol 30 No 2 May - Aug 2024

Allopurinol-Induced Stevens-Johnson Syndrome in a Thai Patient with

HLA-B*58:01 Negative: A Case Report

Kittika Yampayon, M.Sc. in Pharm.
Pharmacy Department, Siriraj Hospital

Corresponding author e-mail: kittika.yampayon@gmail.com

Panadda Swasdimongkol, M.Pharm. (Community Pharmacy)
Pharmacy Department, Siriraj Hospital

e-mail: panaddauthaitas@gmail.com

Thai J Clin Pharm. 2024;30(2):167-179.

Abstract

Allopurinol is a uric-lowering agent widely used to treat gout and hyperuricemia. However,
allopurinol is also the leading cause of severe cutaneous adverse drug reactions in Thailand, par-
ticularly Stevens-Johnson syndrome, which may lead to disability or death. Current studies have
found that the presence of the HLA-B*58:01 gene (positive result) is a risk factor for allopurinol-in-
duced Stevens-Johnson syndrome in Asian and European populations. Consequently, screening
for the HLA-B*58:01 gene before initiating allopurinol is recommended to reduce the risk of severe
cutaneous drug eruptions. This report presents a case of an elderly Thai female patient who deve-
loped Stevens-Johnson syndrome after 39 days of allopurinol administration to treat asymptomatic
hyperuricemia. However, her HLA-B*58:01 gene screening before starting allopurinol was negative.
The result of the causality assessment of adverse drug reactions using Naranjo’s algorithm and
ALDEN was a probable ADR due to allopurinol. She had to stay hospitalized for a total of 6 days for
treatment. Therefore, for safety, even if the HLA-B*58:01 gene screening result is negative, patient
advice, observation, and close drug monitoring should be provided, especially during the first 1-3

months of allopurinol administration.

Keywords: Stevens-Johnson syndrome; allopurinol; HLA-B*58:01
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9N NIUITAIAINYT (adverse drug re—
action; ADR) \uufAseniiintulaeilawdla wuls
Uszunusosay 5-15 annisitenluauiaun@' 1
Lﬁuﬂzgmé’ﬁfgﬂismwﬁqﬁdwaﬂiwwiami@l,l,a
Snw e iiiAndedndatunisldewazenaiia
Sunsesofitiefetudeinld Hedwiliialdine
Tunssnwmeruiadiiuandy o1 suiemneia-
WS eRuwie (cutaneous adverse drug reac-
tion; cADR) 1duennishifisUszasdannenfifdsieay
uniign’ uasluavnUszanausosay 1-3 vesiae
fdfumsinwilulsmennia’ nguensafiud-
991UdY (Stevens-Johnson syndrome; SJS) Way
Tiendndnmesiaulaslada (toxic epidermal ne-
crolysis; TEN) iusuuvuvilsvesenmslifisUszasd
MR IMIarATULSE (severe cutaneous adverse
reaction; SCAR) fifnsmeveaiodena (kerati-
nocyte apoptosis/necrosis) LATNIINGAABNUBDY
Rmids (skin detachment) $aufunissniauvesie
Yoz (mucosal involvement) Wu a1 YN uae
alazind Wudu shliAneinsunsndeulanaie
szuuwazthlugnsdedinla’ SIS uay TEN dgUi-
n1sallukavglsuussuna 1-6 uag 0.4-1.2 AUAB
Ussrnsauauset aua1au® waznululauiede
Ussanal 2-8 auseUsynsatuaumel’ TEN 1Ju
Auusienifianuguusanniign T8asnadedings
fe¥oray 25-35° auedl SIS A8msN1sdeTindes-
ay 1-5" 9NN1sTIUTINteyavesaudhse Taninu-
Uaenfeaunandusigunn (Health Product Vi-
gilance Center; HPVC) sausill ww.A. 2527-2564
Ussialnefisonufiaeiin  SCAR avasnnnis
26,339 518 (Anduovay 1.89 v0951891U0NT k-
flavszasdvanun) Tnenduennts SIS/TEN S5y
euTigafe 22,336 9187 umRlEUesoe
dsunmsshwdmlulsmenuviands 1024 7 was
nasgadusesldsutszanadwuannlunising

ngAnT uduneud, Uiaan adanusna

Tnaovweae-U58:01 Wuau: el

fUhe SIS WagTEN lawadosnoas 31,589+80,631
way 51,460+58,497 UM AE1AU°

dalayFuea (allopurinol) ustannsagini
finsldegaunsuateanuundt 50 U dalaniuea
(parent drug) wagean@niuea (oxypurinol) Fadu
wunueladsuiiiigns (active metabolite) aangy’
ffudansaransngnlusnane (uricostatic agent)
fiinNnszUIuNsEesaaEaNINgLRITY (purine
degradation) Inefudamsinauvenouladuguiiu-
98nTAa (xanthine oxidase inhibitor) @lHlunns
WasuuUadlalnuwuiiy (hypoxanthine) wazuguiiu
(xanthine) lUillunsngin® iiesandalayiuea i
funuuszansnags  Judugnannsagindrduusni
wugthbildlunsshuilsainduagniensagsnly
dongy'® usiegalsimuiluameddyadusiu o
(Suduil 2) vesnsiinonslifiasyasdnisiianil
yiaguussaneluszmalne Seliroundalans-
URATULTIEEANLA NN TERILLUAToE Y (SIS/
TEN 2,556 518 Wag drug reaction with eosino—
philia and systemic symptoms; DRESS/drug hy—
persensitivity syndrome; DHS 334 518)° waztdu
edpsasdofinutosiigaludiaefidedinan SCAR
Tutssnalne’ uenaniudalayiuoadaduaimg
¥94M9iAn SIS/TEN Wag DRESS/DHS Aiwulsoy
Tunansusswatsunuiedouarylsy”  Fedaanu
e lunIAuEn g aRugnssIvIe il
AsdiusiunsAniuLis1vinguLsIaIneds-
nanfieUsslemilunstestunisiineinislaifie-
Uszasimsiviwiaguusandalayiuea Guan
MsAnEIved Hung wazazidled a.a. 2005 lés1e-
NUANNFURUSTENININTREY HLA-B*58:01 fiUnIs
An SCAR andalaniusalurnIudu wuiigiae
ynseiiiin SCAR (51/51 38) §1Bu HLA-B8*58:01 Tu
vuzfinuduiludiiliuisalaniuea (allopurinol-
tolerant control) warUszannsynIduily (general
population control) Ligesouag 15 (20/135 518)
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wag 20 (19/93 518) muanau’ WuldeIfun1sAn
99 Cao uazAnENUEY HLA-8*58:01 Tugfiheyn
efAnuuiansalaniuea ﬁgqﬁw,l,ﬁmﬁuﬁmqmm
(SJS/TEN 13 518 uag DRESS 3 518) uazliiguuss
(MPE 38 518) wiwulugthefiliuwienfivsiosas 11
(7/63 $10)" HadlymIusuiiiibu HLA-B*58:01 asdl
AFLIeN5LAN SCAR way MPE 91nmsltdala-
yiuoage 248-580 windlewivufuditlifiBud>”
uananBuldfinsAnudusunmduiussening
N53lgu HLA-B*58:01 Aunsiin SCAR 1ndalay-
Fuealuvanengudszwing leun Tng™* guu'™
nd"”? waeglsd™ Wi Falfuuziisanduain
VA188IANTIIAITINITNTIVAANTOIEU HLA-B*58:01
reusudalaniuea’ ifleanamidssaaniaiin
Auuienvdaguuss sddduussmalnedediina
wanuseiiugunmuiend (auav.) loatuayulinig
ATI9AANTBIBU HLA-B*58:01 MeuEusalayTuoaly
Auaelsanasglninseunguegluyndnsuselev
udrauidleeusunag we. 2563
agalsfinusziumnuduiusseninagu HLA
fandmifumsuisalaniueaunnsiuluusasidio-
i wannsdEnwlusmingadieduiingluyn
Fudu nanfefthefiAn SIS/TEN Wag DRESS/DHS
ndalansueasovay 100 N8u HLA-B*58:01 Tu-
yaugfnudusananlunguitaedliuisalayiuoa
Wvsfosay 4-15'"° IndlAgstudadauiinululsz-
ynslneily Wsssnadesas 10)° Tnegtefiou
HLA-B58:01 agfimnundessianisiiin SIS/TEN uaz
DRESS/DHS 91ndalaniuoailu 282-579 windle
Feudugtassmlnedlaifitud ' dagandiau-
Feaueanaiiin SJS/TEN andalayFuealudithevn
glsunaz U uiifidu HLA-B*58:01 fie 40-80 wa 40-
60 wh muddy eifisusugithelidsud 22
aonadesiuiinuingiae SIS/TEN andalayuoa
lunquuseansnanandfidu HLA-B*58:01 Usyina

Saway 40-66'"1%2%2 Fagnnndnulusilne

bbele
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12139 19NNUULNNSAN®IINNSHEU HLA-B*58:

Judu
01 #ANuduiusiunIsifin SCAR A1ndalaniuea
Tununwd Tneftheidudsnanaziinnudese
A"9LAA SIS/TEN wag DRESS/DHS tJu 34 uaz 161
whasgsudedeutudtelifitud uasnuiy
HLA-B*58:01 Tuf{iliin SCAR 9 ndalanFueayn
\nmAdszanmdenay 92" indeyamaniuandly
WiudUisusdinenaiinenishifisuseasdng
Ravidavidagunssaindalayiuoalilneilifsy

HLA-B*58:01 (a2 HLA-B*58:01 \Juav)

Ui:,'%'aﬁ}'a‘lﬂ%aaﬁiﬂ'w UsziRmnudulae uaz
Uszaanislden

udilne o1y 83 T vndn 52 Alansu iz
Usgdwhanuiulaings luduludengs uazlsala-
Ba%iszesd 3 lumouliguigu w.a. 2564 ATIANY
nsngSnludonas (8.6 Uadnuseinddng) lnglid
91M15Unde (asymptomatic hyperuricemia) wa
msmsraduaulaimuBu HLA-8%58:01 Fei3udalan-
Susafunfausnluieuduneu n.e. 2564 mmfu;f{—
Yrgummuunvglulfouiue1eu w.e. 2564 A181n13
AunasduisanenUszana 1 §Uaw waviiuany
sniu Tnefiuse SRgnuundaidio 2 dunvinouslse-
wmmauazégam dicloxacillin 1nSuusemudunan
10 Fu senisdulsemuenldfionnisiaund lufiiv
2t 10 Fureuslsmenunagiheduddanssunn
lunuunmdnszanuazde lAsue paracetamol+
orphenadrine 15UUs¥yU BasSUUSEIUENLNE
21MsHAUNG sien 5 FunouanlssmeutagUledly
To Wume Uinuay fifuunsiu TnefiuEunszaiean
Uanewianiivaneiie wdauiuinaddwasds
Weomns Aulddes uasvoudesiudie andy 3
Funeunlsmeua Uieilld Jaanzwautn luny
wwdilsmenuna lfunmsiteduindndenadiu-
Yaane lasuen amoxicillin+clavulanate way ce—

tirizine Y15UUTENIU WaL81N1 0.1% triamcinolone
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Fuhendedldas nundu rours Fueresniy

Unnuanis daamzuaudn uasiugaunanszaiei

1M w1 uazlumii liiduideym
NANIIA$I2319N8

Vital sign: BT 38.9°C, PR 98/min, RR 20/min, BP
145/60 mmHg

General appearance: alert, conscious, not pale,
no jaundice

Skin: generalized erythematous-purpuric plaque
with atypical target lesion prominent at
neck, trunk > extremities (body surface
area; BSA ~80%)
no skin detachment, Nikolsky’s sign nega—
tive

HEENT: mild swelling of both upper and lower

a1 (vurawn) AE1Y

ngAnT uduneud, Uiaan adanusna

Tnaovweae-U58:01 Wuau: el

lips, mild erosive lesion at lower lip, no
ulcer seen at buccal mucosa
Genitalia: mild erythematous swelling at labia
minora
CVS: normal S1S2, no murmur
RS: clear, equal both lungs, no adventitious
sound
Abdomen: soft, not tender, CVA not tender
Chest X-rays: no definite infiltration
NAN1IATIANWIRUUANS
Namim'gm/]Nﬁawﬁﬁﬁm'ﬁLLamﬁﬂmi’Nﬁ 1-3
endildsunaudinlssnenuna
FUhefisonsoildsunatisnauazimgnisaifs
namalugudi 1
m3sneiilasululsanenuna
Avawldsunsidadeanunndioviadu SIS unwnd
TvmendalanFuoadeadoinduammiiviug  way

Allopurinol (100 mg) 1x1 pc

Dicloxacillin (500 mg) 1x2 ac

Orphenadrine+Paracetamol (35/450 mg) 1x2 pc

Amoxicillin+Clavulanate (1 ¢) 1x2 pc

Cetirizine (10 mg) 1x2 pc, restart (10 mg) 1x1 hs

0.1% Triamcinolone lotion apply lesion bid

CPM (10 mg) IV stat

CPM (8 mg) 1x3 pc

Prednisolone (5 mg) 4x2 pc 4 days, then 3x2 pc
3 days, then 2x2 pc 3 days, then 1x2 pc

Ceftriaxone (2 g) IV OD

2% Lidocaine viscous 15 ml + Alum milk 15 ml
undathn tid ac + hs

Omeprazole 20 mg 1x1 ac

Paracetamol (500 mg) 1 tab prn for fever q 4 h

Tear natural free eye drop BE gid

Amlodipine (5 mg) 1x1 p, restart (10 mg) 1x1 pc
Atorvastatin (40 mg) 2 x 1 pc

Chlordiazepoxide+Clidinium (5/25 mg) 1x2 pc

Ezetimibe (10 mg) 1x1 pc
HCTZ (25 mg) % x 1 pc

Memantine (5 mg/pump) 10 mg bid

Nicergoline (10 mg) 1x1 pc
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. 8 o o = = o @
FoN15M399 AN81984 ks _§ _§ rgs‘ _§ _§ §
Blood chemistry
BUN 8-23 mg/dL 23 24.5 13.9 11.7 10.1 13.4
Creatinine 0.51-0.95 mg/dL 1.2 2.05 1.09 1.03 1.08 1.13
eGFR (CKD-EPI equation) ~ mL/min/1.73 m? 48.44 2193  47.06  50.39  47.58
AST (SGOT) 0-32 U/L 42 55 43 35
ALT (SGPT) 0-33 U/L 23 33 30 63
Alkaline (ALP) 35-104 U/L 60 70 61 73
Albumin 3.5-5.2 g/dL 3.3 3.2 2.8 3.4
Globulin 1.5-3.5 g/dL 3.1 2.9 2.8 3.0
Total bilirubin 0.0-1.2 mg/dL 0.46 0.33 0.27 0.83
Direct bilirubin 0.0-0.3 mg/dL 0.26 0.20 0.17 0.36
Bicarbonate (HCO3') 22-29 mmol/L 28 23 19 20 19 21
Glucose 74-99 meg/dL 125 136 123 116
Hematology
Hemosglobin 12.0-14.9 g/dL 11.1 11.9 10.5 10.5 10.8 11.1
Hematocrit 37.0-45.7 % 35 35.3 31.4 31.0 33.4 33.6
RBC count 4.0-5.5 x10°/pL 3.88 3.45 3.47 3.61 3.63
WBC count 4.4-10.3 x10°/pL 6.09 9.61 12.03 1244 11.35 9.00
Platelet count 179-435 xloa/pL 250 220 245 251 273 293
Absolute neutrophil 1.8-6.8 ><103/p,L 8.05 9.95 9.86 6.34 4.32
Absolute eosinophil 0.03-0.47 x10%/pL 0.49 0.12 0.12 0.41 0.19
% Neutrophils 40.0-73.1 % a4 79.8 73.5 60.5 53.9 48
% Lymphocytes 20.3-47.9 % 8.1 13.3 14.6 35.6 41.2
% Monocytes 3.4-9.7 % 3 1 2.1 2.3 7.7
% Eosinophils 0.03-0.47 % 5.1 1 1 3.6 2.1
% Basophils 0.01-0.09 % - - - 0.6 1

% Atypical lymphocyte

-%
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Culture & identification
Hemoculture 1/2 day 5 No growth

Hemoculture 2/2 day 5 Isolate 1: Micrococcus spp.

Isolate 2: Gram negative rods, non-fermentative
Urine culture day 6 No growth
Hepatitis profile
HBV:HBs Ag day 6 Negative
HCV:anti-HCV day 6 Negative

A1519% 3 BaN1sRsIalEENY

. o) © o

PaN159529 A81989 %‘ §‘ _§
Color Yellow
Transparency Clear
pH 4.6-8.0 5 6.5 6.5
Specific gravity 1.003-1.037 1.017 1.013 1.009
Protein Neg Trace Trace Neg
Glucose Neg Neg Neg Neg
Ketone Neg Neg Neg Neg
Occult blood Neg Neg Trace Neg
Bilirubin Neg Neg Neg Neg
Urobilinogen Neg Neg Neg Neg
Leukocyte Neg Neg ++ Neg
Nitrite Neg Neg Neg Neg
WBC 0-5 /HP 0-1 5-10 0-1
RBC 0-2 /HP 1-2 1-2 0-1
Squamous epi <5/HP 5-10 0-1 0-1
Bacteria Neg Few Few Few
Yeast Neg Neg Neg Neg

Mucous Neg Neg Neg Neg
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vgaenduitlidndu a vagiu (U 1) Wnssnw
Frenesilaaiiososdvinsuuseniu Tnoduan
prednisolone wu1n 40 fadnsu/fu Wunar 4 Ju
wa2AeY 9 anvuinas aunuliesawInIueInIs
fatlusnsufteilige Mdendunsaarnninuaniin
(lactic acidosis) wazn1azlaneldeunau (acute
kidney injury; AKI) NASVIAT (dehydration) 34
Ialinssnwuuua1nnsal (empirical treatment)
lnelvienUf¥ue ceftriaxone 2 N$U NIvRDARDA-
frfuaz 1 afs waglwansun 0.9% Nacl nend
viaeadonmdnigs 120 Haddnsdetilusiudie
mﬂﬁ?ummﬁmaqﬁﬂaaﬁﬁﬁumuéwﬁu Auguas fudl
Aty (post inflammatory hyperpigmentation)
laifiiudulva ey WY Susemuemnsls il
uwalutnn Liffusaiioforzma luflandniay uae
a1113080nNT eI VIALA AR UIBuaUT I
flulsamenunaiidy 6 Su wndlidniaiiu HLA-
B*58:01 luftheneilBnadmnniifineda sis
eldmansamaduauuiu  Jadumstusuing-
theseiihifiiu HLA-B*58:01

anUse
nNeINITHazeInIsuanslaatiadunenlsa
SJS, erythema multiforme (EM) major wag DRESS
il dnwasiufinudy generalized erythema-
tous-purpuric plaque with atypical target lesion
Tnefnsnszanefvesiiuuinaddisuniiuu-an
finavanaonvesiavilsiosninfosay 10 vesiiud
Amesinene (ugdasseilinuimdmaason)
uazdinssniauveadoyetay 2 suvis fie Uit
SulUnuazedeizme  Ussneufuanuse Tadligs
lo Fume Aouiiuauunniuhmisersfnieinis
11 (prodrome) ¢l 91neMsiivsIngldiungs
91nslifiaUsyasdneimtiasingulseUssnn SIS
Tugausfl EM major Taeviluiiuazfidnvasidung
A1y (typical target lesion) fnN13Nszanesa
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LUUANAS TN URUTAIUT AU L-UILINATEE
waviTnlinueinisi Jawsndisaindneaziinuly
fthes1etl F9fafle EM major tiesndn SIS dmy
ndNeINS DRESS Wiiituazilldmansguuuy uslu
E:\Tﬂ’sslﬁ’mﬁlziwu systemic involvement 7idmau Tl
WU eosinophilia kagUszwiiupzuu the registry of
severe cutaneous adverse reactions (RegiSCAR)
150 DRESS score ¢ 0-1 azuuu clddndanzil
Feufiuluftheneidfnianguennts SIS anndige
AU severity-of-illness score for toxic epider-
mal necrolysis (SCORTEN) gagaviiiu 2 Aguwuu
Fweanuidesienisdedinfesesay 12.2 (1379
7l 4) TowAndanmmiiuannisuisalaniueauin-

'
a

Mgn Useidlupnuduiusseninenisiineinishiie-
UszasAriudalaniuealagld Naranjo’s algorithm?
AW 7 avwuu seauauiiazduinagly (pro-
bable) waziiioUsziiulaeld The algorithm of drug
causality for epidermal necrolysis (ALDEN)* G

Juwvuuszifiuanuduiusisuwg fuiunien
yip SIS/TEN lapguuusiuwity 5 nan1susediu
1hagly (probable) WlefarsananuseTRendigiae
FSuuazadummnsaifiintu (U 1) Anfeang
A SIS Mnenlagasdedalaydueainiiga 1esan
feldsudalayueadundusnrouiniiulsy—
a5 & sgeznafiznineInts (onset of
reaction) WlANU first sensitization 989 delayed-
type hypersensitivity #asa1nvgndalaysuea fiu
wazoInslas AT U AR uandsaniiugioe
liwnel#3usalaniueadn Usznauiuandoyadinu
Wdalansueaiisnganunisiia SIS/TEN Uey dady
%N (prevalence) ¥8eN154in SIS wag TEN Tuynilne
1.39 wag 0.21 siogthe 1,000 Auflisusalaniuea
mudy’ uazdneglungueianuidssgvesnisiin
SJS/TEN” shaiflsiasdbenduiilésutmiudalayiuea
dosnnfeffududusnouduiuusemu amo-
xicillin+clavulanate UsgnauiiugUlsiaesudseniu
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a5l 4 nsUsziiy severity-of-illness score for toxic epidermal necrolysis (SCORTEN)

. N \O

Uadendes _§ é‘
Age > 40 years 1 1
Comorbid malignancy 0 0
Initial surface of epidermal detachment > 10% BSA 0 0
Tachycardia (HR > 120/min) 0 0
BUN > 28 mg/dL 0 0
Serum glucose > 252 me/dL 0 0
Bicarbonate (HCO,) < 20 mmol/L 0 1
Total score 1 2

Predicted mortality (%) 3.2 12.2

paracetamol+orphenadrine Wag amoxicillin+
clavulanate wrewnthilvansads lieflonns
AnUnd iy wegndsaniifin SIS wditaelasu
paracetamol+orphenadrine lUSuUszyudnuany
pSshaousmeu-nguaAL W.A.2565 wagldtu
amoxicillin+clavulanate masaay 7 Tu 9n 2 Aosd
PRPOULEIEU W.A. 2565 UAZUNTIAN W.A. 2566
Lifidlymarnmslden dmsu amlodipine widdng-
ﬂ%ﬁlﬁ%‘UEﬂLﬂﬂﬁ%\‘iLLiﬂW%lE)mfanéJaIaWﬁu@a W
ntudleiu sJs ﬁﬁuuwmﬂﬁﬂﬂwné’wﬂ% amlo-
dipine 3nafsfaudduiiougaiay wa. 2564 solilos
Sateutueneu wa. 2566 Tiffutudn

Human leukocyte antigen %38 HLA Buly-
lanausuAlIuUURIwadignAIUANNNTATINN
fu HLA Feoguulaslulongi 6 dunumdnily
N32UIUNITUNAUBLOUALIULAAY T cell vinlwLAn
n1InevausImeniauiusIndelisenisusien
Hagtuflasmfigruiiosuiefisunuinues HLA funns
wiglivansauufgiu bawn hapten/pro-hapten

concept, pharmacological interactions of drugs

with immune receptors (p-i) concept lLag altered
repertoire concept” 2INNTANHIVL Yun LazAnE
wanlATILINAUELNUSTEWING HLA-B*58:01 U
n1suigalaniuea Aadurunalauuy p-i HLA
nanafefsmsewnuelanazdilyfuuuiiuia
Tuana HLA Tagasafiudna F pocket o9 HLA-B*
58:01 daalvinourlosiutuveaulndnduegiula-
\ana HLA-B*58:01 wWasuuUasly iadunesnnand
Tmdseniavulng 81 wagluiana HLA (peptide-
drug-HLA complex) a319nienesindududan-
Uaou Fainsnsedunsinnuwes T cell idume
waziduwayhlmAnURRs e N suRE ATy Taeeen-
Fysuoaluluanandnlunisnszgunisuiieniu
nalndanalud sy HLA-8*58:01 wagdsil HLA
ImLaqaﬁuﬁmmiﬂﬂizﬁumiﬁwmwm T cell @4
Tuaneivdalaniueals Wy HLA-A*33:03, HLA-
A*01:01, HLA-A*02:01 uay HLA-C*07:02” wenann
dulugdilaifiu HLA-8758:01 wudrdinnsléTuiana
HLA-C*04:01 Tumsnszdunsviiaruwes T cell
FumzdusendyIusadie® aenndesiuiiiaedl
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18UINMIHIU HLA-A*33:03, HLA-C*03:02 uay
HLA-DRB1*03:01 fianuduiusiunisiin SCAR 91N
dalansuea™” way HLA-A*24:02 fanuduius
ffun1siin DRESS Fadululiindthemedilana
HLA JUsuUduBssalayusavidoiuunusladeand-
wineaawsaluiuiinduneumdnduazin-
iaueliiu T cell Adumzudnszdunisnouausd
mandufuwilida sJs 1 fehaulaluinsin-
wirgld uenantufitheseddaiitiadedu 4 Mdy
Amdesvasnsuidalaniueasme Tiun Wugdiae
49978 WAV waziimsvieuresinunniesdo-
%1015,29
MnMsEnuTiHIuinsnTIaRanse sty
HLA-B*58:01 neulvidalansuealulsvinalnyvzd
ANUANAIUAUNUUTEANSHAY Uavaannaeaiy
mMafiuteyavemihowien lssmeunafisy inu-
IMaAn SCAR andalaniuea anawmdsannizus
MInsafansesd HLA-8*58:01 Tulsaneua 1o
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