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Abstract

Allopurinol is the primary drug for hyperuricemia and gout treatment, acting on the reduction of blood
uric acid levels. Adverse reactions to Allopurinol have been reported worldwide, including in Thailand.
The hypersensitivity is genetically related. Currently, Thai National Health Security Board B.E. 2021 has
issued an announcement supporting the genetic screening of the Human Leukocyte Antigen-B*58:01
(HLA-B*58:01) allele before prescribing Allopurinol to new gout patients. Since the research results
found an association between Allopurinol hypersensitivity and the HLA-B*58:01 allele, which is found
in 16.33% of the Thai population, this allele screening test has 100 percent sensitivity and 96 percent
specificity, thus helping to avoid Severe Cutaneous Adverse Reactions--SCARs. This review provides
information on the pharmacology of Allopurinol, Hyperuricemia, and Gout, Adverse Drug Reactions-
-ADRs, prevention of ADRs by pharmacogenetics to raise awareness about the harm of Allopurinol

hypersensitivity, and pharmacogenetics analysis guidelines to prevent Allopurinol hypersensitivity risk.
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Note. From Misprescription nearly death! A girl met physician for fever The doctor misdiagnosed drug
allergy skin burn L EP.1499 [ 12 n.A.66 [Video file]. by Hone-Krasae official, 2023, October 24, retrieved

from https://www.youtube.com/watch?v=28TKggh5mYo.

WdYINY1UD981 Allopurinol (pharmacology of
Allopurinol)
Allopurinol Wugnitlianseiunsnginluiden
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fnauantAdumiudaoules Xanthine oxidase @4
v fasu Xanthine iunsaginlusiamenywd
gniFagminanliuaelsand lsafalulauisia
TnsuumensuiiRdanlnguusshlidunid ug i
wsnlumsinwsnwilsandiiesaniiuszavsamgs
Ineltluguiuusuusenu (Thai Rheumatism Association,
2012) drunuu@ndnduidonazlddasiunisiina
tumor lysis syndrome #avilwnsag3nluidengstu
s alugesSe Wlesuen Alopurinol ih
#9719Meaziin metabolism fisrurdedi Oxypurinol
Fevonguimandineldfiniussiiaeieiingstu
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dwiuldruguaeiidulsaduuaslsala o1nnslaifia
UszasAannsldien Allopurinol finuléivialy léun flu
Rawils duld 0113w Anoulwivesiuiiugedu uay
indndeni daufinulddesnda léun liver necrosis,
granulomatous hepatitis cholestatic jaundice lag
interstitial nephritis (Qurie, Preuss & Musa, 2023)
uennioanuaMsuiguLsisenarh ATl fe
Allopurinol hypersensitivity Syndrome--AHS (Singer
& Wallace, 1986) Fafnannnismeuauasves T-cell
#oe1 Allopurinol Wageywusuesen Jenufinandes
wnFulugiildorduiiaane thiazide fielselnFess
seueil 39Ul vi3ediifsaia HLA-B*58:01 dswaliiin
NTUNEIMIEINTILUUTULTS (Severe Cutaneous
Adverse Reactions--SCARs) ¥ila Stevens-Johnson

Syndrome--SJS, Toxic Epidermal Necrolysis--TEN
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drug Hypersensitivity Syndrome--HSS Feidedin
16 (Hung et al., 2005)

aznsaginluidengeiulsanig (hyperuricemia
and Gout)

N3REINANIINNITAR1E DNA wag RNA T4
Junsnilnnddnngu purine Uszneudie adenine
waz guanine 1y 21 3 993 purine ¥191NN176a18
geansndlanddnluinenie dnfumdenanemsisu
Usgvnu Tagensitil purine ga leud 1n3osludnd
\odn T ownsmeia (Kaneko et al,, 2014) iodoely
alddnazaaneniu Adenosine Monophosphate—AMP
WAz Guanosine Monophosphate--GMP @7i18gn
gnuAsuiu xanthine waznsaginlasioules xanthine
oxidase ﬂi@g‘%ﬂﬁﬁm%uéauiwg Sowaz 60-70 579018
axduiamslalufutaanig (Danve, Sehra & Neogi,
2021) nangnilallddueaniineavasludenuazansih
lusenig mndlseauvesnsagintuiianuinnii 7.0
fadansusandansluwegsazuinnii 6.0 adnsu
Aawn@dnslumandgs vilinnnensaginluiongs
(Dai et al,, 2021) wngusisiondunatuuiled
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vossrnelaianzdelautaviausiiih dausih doui
Y11 (Pillinger, Rosenthal & Abeles, 2007) lsaLns
Snwlalaenisldemivaussiuninginsiuivenan
nsdniau o1ilfifieanseiunsnginludeniagiud
2 nu Ao nguenfisudanisainensagin (uricostatic
agent) W Allopurinol, Febuxostat LLazﬂﬁjum‘ﬁ'Lﬁﬂ
ﬂ']i“i‘J'Uﬂimg%ﬂVl’NvLm (uricosuric agents) 11 Probenecid,
Sulfinpyrazone lagginguusniivssanininlu
n15¥nualsandladnia Allopurinol 1duendidl
UszAnsamgdlunisshwlsanid wuinsljialey
druluguugildidudsuusn (Thai Rheumatism
Association, 2012) wayly Febuxostatlua’mjﬁgﬂaml,ﬁ
gwisenusiosn Allopurinol lalls visedisedunsmgnlu

danluanaslaniudnune (FitzGerald et al., 2020)

2115l NeUsEaIAINN15MH81 (Adverse Drug
Reactions--ADRs)
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Andulaslallddlauasdusunnededldifndudon
9INTAING1IIN 8INThUTIUTEAIARINNNT I LA
Ldrmdanisldenluruiageaingifivenielagadla
wionnmsldeluniadinn nsernslafieUsyasdann
m3ldeuusladu 2 uwuu (Coleman & Pontefract,
2016) A9

1. Type A reactions (augmented reactions)
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2. Type B reactions (bizarre reactions)
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M1EE AAINNITUINEIMTONITNBUAUDIUULANIE
(idiosyncrasy) adiaunainuataniaiugnssusdu

J38nan

p1MIkaRIeAATnTeInIsLREnTine1ns
wansmsiamilsfineadiulduarernisuanaieady
AURAUNRYeIDTBITAElY @unsalenaINTE Y
nanskansenslndu 2 wuu (Tempark et al,
2022) fg

1. WUULRBUNSY (immediate reaction) Wu
arnsuaneniely 1 daluandeannlasuen Tnwu
Auaufiy (urticaria) n1suanldRmlanazeidion
(angioedema) (@osmelanina (wheezing) vinaide
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2. wuuldi@eunau (nonimmediate reaction)
sxnundanleSueuinnda 1 $aluevdevanstu
anunsanuiiuauiufiing (delayed urticaria) #3®
NALMSUARTITLEMeRmTT (Cutaneous Adverse
Drug Reaction--CADR saniiafilaizuuss uazaind

JULT (Severe Cutaneous Adverse Reactions-—-SCARs)
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2.1 Cutaneous Adverse Drug Reaction—CADR
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® Maculopapular Eruption--MPE WJu
o1 siuuielndiligunss Ténvasduiuunaoy
F1unseywanties (macule waz papule) 529187
srmelagiamgluni drdewazdin Audnies
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2.2 Severe Cutaneous Adverse Reactions-—-
SCARs ilnfi5uLs9

® Stevens-Johnson Syndrome—SJS Ligig Toxic
Epidermal Necrolysis--TEN Auienvfiniiguuss
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® Drug reaction with Eosinophilia and
Systemic Symptoms--DRESS W& Drug Hypersensitivity
Syndrome--DHS fifiudnwaizuuy morbilliform
eruption wazn1sUIMVRIRINTIUSAUluKT dn1s
sufiuvedlsadeauiiu exfoliative dermatitis 7ifin1s
Snuavvesimauaraonidureannnit 90% vasiiud
37908 uaﬂmm‘fﬁaﬁlﬁﬁqﬂ seutmdodln odnau
Fusniau N1NLAULUY interstitial 7ilawazUen win

A . .
WBAU1I eosinophil g4

® Acute Generalized Exanthematous
Pustulosis—AGEP fIHufu%UBIIIAENTIUILLIN
Fafuiunanim Jldge dadenuigs wazerany

As1uvedlaunngeItins1n

n1sdasiunisunenlaendyiugaans
WivWugA1ans (pharmacogenetics)

WdYugAEans Ao N1SANYIAIINLANGIY
vesdnuarmsiugnssulaeiamzBuiid waduius
sensneuaussewanAiuluuiazyana Jade
wienildmansenuseindraamansvioundumanmans
vesgvilivunaeiililuusazyanasiaunndneiu
pudnuwariugnssy Wun Builaauaunisaieiaiy
yeseuuinead Builriununisuantesnyeoules]
AfnasieInUeaTuYesn Buiialuay Transport
proteins g gwad Suiiiieadosfenaidna
feuszAvBainuasen nseengns uienseRusEUy
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thanldnsadnnseadusiudmaunduiusaans
(Pharmacogenetic markers) l9viunsn1siinenish
NUszaIAaINNIsIge19tnmIg ¢ (Cecchin & Stocco,
2020) W Sungy Cytochrom P450--CYP fimuny
nsasraeulesiunuedTuveseiify Tdnumenig
wugnssudessnaiulunsazyana dwmalviduidsu
eriloeluguiioannysldumnsinafiy saiamsaansen
Fadsmaseszivelunszuadonislinadnsnnsinw
neendimatumniuSunadivindu (Tomi & Backman,
2018) variant 1838u CYP2D6 fifinarenisoengns
03815 WIATLAST amitriptyline 871an1N15U20
codeine #15n¥LEI5IMTION tamoxifen (Austin-
Zimmerman et al., 2021) variant 898U CYP2C19
ﬁﬁmam’amsaaﬂqwémaﬂﬂwﬁﬂuLﬂﬁmLﬁam clopidogrel
g1 NLIATLLAT escitalopram gnghios1 voriconacole
(Dean & Kane, 2012) uonniadifu SLCO1B1 (Solute
carrier organic anion transporter family member
181) fimunuAnsains transporter Litevugidngsi
FanATITNUMIUABULUAMNTUENTILUY SNPs
# intron &1duft 11 vuBuidauudsuain Thymine
{u Cytosine azvilenanluduluidonngu statin
Lioonguiidesainelianunsadgwadduuazds
natU19LAEslAANIE Statin-Associated Muscle
Symptoms--SAM (SEARCH Collaborative Group et
al., 2008; Voora et al., 2022) @1un15Uaiun1sun
olnsinduiugmansldosdanuidslsnnnsane
Aeiiwuanuduiusiungudu Human Leukocyte
Antigens—-HLA $3A7UANNITLARIDDNVYDILOUALIY
vuiwadlussuunfiduiuvesyud osnewie
oyusvosuiiIunTEUINNTNATUBATNILYN Y
1ng HLA Uu Antigen-Presenting Cells—-APC o
s T Cell Receptors—-TCRs liAnn1snavuauss
Aognvilntiy (Redwood, 2018) Fatun13nsI98 Y
HLA fismnzreunisiuldondetestuauidese
nsuieienalifisuszasdainnisldendivihliiia

91M15 U eTI9guLsaudeinisvsedundinla
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T-lymphocyte ¥iauas HLA wualadu 2 wuu Ae
class | waz class Il Fauwlsgopmusunisuasdada
fGoninladaves HLA (HLA locus) vulastalwag 6
Tnefi HLA class | ladandneg 3 fMunis Ao HLA-A
HLA-B wag HLA-C diu HLA class Il Slafandnag
3 HUWAUUYUAY Ao HLA-DP HLA-DQ uag HLA-DR
M14951897U88 WHO Nomenclature Committee for
Factors of the HLA System (2023) a@3ua11uuann
WanevessIuILSada HLA S4iife 36,814 Sada lne
wingdadaonanuuanaeiulUmuLiaryAna AL
nanNanevedsaaa HLA dunusiun1siinnIsunen
wseinn1zgilufusesn (drug hypersensitivity)

v

(Fan et al,, 2017) JagtunaneUsemaiinisinfiue
manduiugmansdmiuealinms o Amsliedauns
vianeuariigUinisalvainisineNsluiiausyasd wu
Allopurinol Carbamazepine Abacavir Nevirapine 41
Tmnenatin (ns 1) Seyafausamalveennenssunis
vdnUssiuguamwisnAldiiyavslunismnadanses
9atia HLA-B*58:01 naulvien Allopurinol TugUaeg
Tsaindsgludiiedostunisuiien Tu wea. 2564
(The National Health Security Board, 2021) wag
1159579 HLA-B*15:02 TufUaelsnaudnnouEuen
Carbamazepine Tu w.A. 2561 (The National Health
Security Board, 2018)

N15ASIANNTD9IDaaa HLA-B*58:01 wiwalUaenunis

wwe Allopurinol

nsuwen Allopurinol vinliAne1nslaiiis
Usgasrniafavidsldiasiinliguuss (Cutaneous
Adverse Drug Reaction--CADR) fisnvasduiiuuag
wuusueuluntn dndeouazdiin do1n1sAu tazd
1461 ) Gevneleios uazuiinguuss (Severe Cutaneous
Adverse Reaction—SCARs) fivilwRanilsnieusnuas

WwayneluAnnsdniausuusauinnsnnevgn




aonvesianila eilonnaann desn edurzine ma
Wuems madunigla innzlanes Suiumadude
Fonnas uarfoundiald Feenmsmanilenuiintu
viuiivseenaldinamans Suvsevaneduai (fidiennis
W E1TULTINUERTINSL AT IngaReTaeay11.39
(Saksit et al., 2017) FaduiFosdrAnlunistlosiuly
fan1sufiendsnann deyaannvateanuidenuin
n15tAn SCARs Tunguetaedlé¥usn Allopurinol 4
Anuduiusiulademendiin lawn iemda mqé?al,wi
60 Buly maidulsadusan wu TsalaFess uielsa
Wilauaznaaadon NsldenlugUie asymptomatic
hyperuricemia wazn15ldsuivetudaaniengy
thiazide (Singer & Wallace, 1986) WagilAudunus
Audadesuiugnssuvesdadalungy HLA vila
HLA-B*58:01 (Somkrua et al., 2011; Sukasem et al.,
2016; Tassaneeyakul et al., 2009) luuszansinenu
Sadatladedenay 16.33 (Puangpetch et al., 2015)
Tnemuin §iifidada HLA-B*58:01 fllennaiiin SIS/TEN
DRESS uay MPE léinnningiilaidsadadenannia 579
430 uay 144 111 (Sukasem et al., 2016) AUAGTY
fatunsnsiadansesdaia HLA-B*58:01 Fedaely
nswinuidssuasdestunisuiioilasianzlugd
Foadaldien Allopurinol iunsausnviderfifiadus
Usznuen Allopurinol agsasiiauefndeiuldiiu
2 1fou TnegtaediliiAnornsuien esanszes
LAINT5A SCARs 31181 Allopurinol Tuuseyns
Ingfifseau fe 7-42 Yu Tudaud FusuUsmuen
(Sukasem et al., 2016) usnaniigUaeiingldzuen
uneulutsszeznatay q warlideifousiian
Fudusomyaeilunou vdefuussymusliaiaue
Tnglaifiontsurisuusaintulussnineviiendsnin
Suszmuenluuds mndedlden Allopurinol 8nase
919¢09fiaNsANTI98AFa HLA-B*58:01 inilousd

Suldenduasausn

MIATIVANYULINITUINTTULNRARNTBITaAA

HLA-B*58:01 msviesufjdAnnsldidenduaefiians

Mudenudaduila EDTA thlvadnansiugnssuvia
DNA uazihuuiins uiusdada HLA-B*58:01 fae3s
Polymerase Chain Reaction--PCR %38 real-time
PCR woananiionalddsnisnsaa HLAtyping iite
seuvllnuesdada HLA lagndnnisnismanduiua
(sequencing) ANUFURUSTENINAITATIVNUSDAA
HLA-B*58:01 fiunsuiieuu SIS/TEN fmanulives
MInsIafifosay 100 AIANTUNILVOINITATIAT
Yowaz 96 AshuienauIn (PPV) agiienay 76.47

wazAYueRaaU (NPV) aefsasay 100 @uANUEINLS

Y
¥

TEnINNIATIAINUSadatiiunswiewuy DRESS &
Anuhvesnsasaiifesar 100 AR
¥9sNIATIIfTesay 96 AnienauIneyisosay
76.43 wagenviuneraauagi¥esas 100 A uduTiug
funsuiteuuy MPE fidnnulhuesnisnsiaed
Sowar 85.71 MANUTWINEYRINIRTIWITUTOAE 96
AvnerauInegiiesas 60 wagAuINAAUDET
Sowar 98.97 wadilinutayanuduiusseninmis
MTIINUSAAA HLA-B*58:01 flunsuvienuuy AGEP
(Sukasem et al., 2016)

MsuvanansaITIRTEsidm3UdTins Ny
adla HLA-B*58:01 tisarnmadia PCR e Sequending
(m1519 2) wansdanisiiaanuidsagenenisusien
Allopurinol wuuguuss mnuwnnddndulalden
Allopurinol sialy A3swugtinligUlsdaunnainisui
g1 Tosannzlugis 2 Weuusnudsanisulden win
nsIalinudatia HLA-B*58:01 wanadn g§Uleiindg
Aeaanisuien Allopurinol liiusnsnsannuszeins
drulney Weiimshamuensiuiauninienaiadu
na991nn151881 Allopurinol Tuualeg1lna®n wag
‘mﬂﬁmmiﬁ@ﬂﬂaLﬁmﬁuqumam@zﬂé’umwu
wnngiiieUszifinennisuazusueniisnuwiliimnyay
solU (Pharmacogenomics Research Project for

Rational Use of Drugs in Thailand, 2021)
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v & o

uand HLA aunisiunT5iin ADR Yade s asyin

YoEn Tsanldsnen  HLA fiduwusiu  nguuszeinsiiwu &nwag ADR iy
n1siia ADR

Allopurinol LA B*58:01 Thai SJS/TEN, DRESS, MPE
Han Chinese
Caucasian
Japanese
Taiwanese SJS/TEN
Carbamazepine audn B*15:02 Thai
Taiwanese
Han Chinese
Malaysian
Asian MPE, DHS, SJS/TEN
A*31:01 Han Chinese
Caucasian
Japanese SJS/TEN
B*15:11 Japanese DHS
Abacavir HIV B*57:01 Thai
Australian

African American

Brazilian

British

Indian

Iranian DHS
Nevirapine HIV B*35:05 Thai DRESS

DRB1*01:01 Hispanics
African DHS
B*14:02 Sardinian

Note. From HLA Association with Drug-Induced Adverse Reactions by W. L. Fan, M. S. Shiao, R. C.
Hui, S. C. Su, C. W. Wang, Y. C. Chang, and W. H. Chung, 2017, Journal of Immunology Research,
2017(Special), p. 4
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M99 2

ANWULHANITNTID HLA-B*58:01 UasnIsuUana

NAN1IAIIINTAULGIS
allele specific screening (PCR)

N6 Yad
NAN1IN3IINTAULGIS
sequencing-based screening

nsudana

nansaatduuan (positive result)
AU HLA-B*58:01 130
nans1aduau (negative result)

d115U HLA-B*58:01

HLA-B*58:01/HLA-B*58:01

HLA-B*58:01/X (lainu)
X (adwu)/x ()

Furefanuidssgeionisinuion
lAun SJS/TEN DRESS waz MPE
Funefimnuidssund
(laiumnanearndssrnsdaulng)
sanatinuien lawn SIS/TEN

DRESS ey MPE

Note. From Clinical Pharmacy Guidelines for Genetic Characterization of HLA-B*58:01 for Allopurinol

Drug Use by Pharmacogenomics Research Project for Rational Use of Drugs in Thailand, 2021, Bangkok:

Kiratithanapat Co., Ltd. p. 11.

G

mswigndulammanisunmdinuuneeng
doiiles v mnadindaufinnmidsailmiAnnsuils
Juagunruuandrasitugnssy Tsafiduey o
WAANINI 19180 IuAazAY AI8AINATINEN
Aunduiugmansilrdagiuanunsansivinsen
manudssnsunelusssuduiluaz sz gerou
Galdenle Fanaznssunismdnyseuguainuisa

a a v 1

LoNAYENTI9AANTRIN TN NEINADINT UL

Yaa a = . Ny Yo Iz
wAEddnSynau Fee1 Allopurinol NlE3nwilsANe

a2 2 =% = va o o
mudurradunildlugnannsoldansnsadanses

(%

dafia HLA-B*58:01 neulvielaluguielsanidse

TnsiifletesfunisiAnfuuiennuusuLss (SCARs) B
biAnn1smevesimvlanuntannes ngaasndu
UIHUNT19 TIURINTNLAUTULTRUAANITVAAADN
voadaulondian vosin ofeaziwa madiue s v
Wumele Sunudadendias haleneg wazviili
FHetiald n1snsentindedunsigvenisuneilag
g Fnunflazidondnsaamaiosufifinisidia
\Bunoudgiisenuaudsssmiuaiuives
FheifauenslifisUszasdannisldeon sauds
nsdanaauiaunAfiAntusevingdde Tedannu
ﬁwé’zgaﬂwaﬁalumsﬂaﬂﬁué’umwﬁ%tﬁmsﬁyumnmi
Wi

’s:éﬁ’

References

Austin-Zimmerman, I., Wronska, M., Wang, B., Irizar, H., Thygesen, J. H., Bhat, A., ...& Bramon, E. (2021).
The influence of CYP2D6 and CYP2C19 genetic variation on diabetes mellitus risk in people taking
antidepressants and antipsychotics. Genes, 12(11), 1-17. https://doi.org/10.3390/¢enes12111758

Cecchin, E., & Stocco, G. (2020). Pharmacogenomics and personalized medicine. Genes, 11(6), 679.

https://doi.org/10.3390/genes11060679

EAU HERITAGE JOURNAL

Vol. 18 No. 1 January-April 2024

Science and Technology



Coleman, J. J., & Pontefract, S. K. (2016). Adverse drug reactions. Clinical medicine (London, England),
16(5), 481-485. https://doi.org/10.7861/clinmedicine.16-5-481

Dai, C., Wang, C., Xia, F., Liu, Z., Mo, Y., Shan, X., & Zhou, Y. (2021). Age and gender-specific reference
intervals for uric acid level in children aged 5-14 years in Southeast Zhejiang Province of China:
Hyperuricemia in children may need redefinition. Frontiers in Pediatrics, 9, 1-6.
https://doi.org/10.3389/fped.2021.560720

Danve, A, Sehra, S. T., & Neogi, T. (2021). Role of diet in hyperuricemia and gout. Best Practice & Research.
Clinical Rheumatology, 35(4), 101723. https://doi.org/10.1016/j.berh.2021.101723

Dean, L., & Kane, M. (2012). Clopidogrel Therapy and CYP2C19 Genotype. In V. M. Pratt et. al. (Eds.).
Medlical Genetics Summaries. Maryland: National Center for Biotechnology Information (US).

Deng, H., Zhang, X., Cheng, N., Zhang, J., Song, C., Sun, Y., ... & Meng, Q. (2023). Asymptomatic
hyperuricemia associated with increased risk of nephrolithiasis: A cross-sectional study.
BMC Public Health, 23(1), 1525. https://doi.org/10.1186/512889-023-16469-y

Fan, W. L., Shiao, M. S., Hui, R. C,, Su, S. C., Wang, C. W., Chang, Y. C., & Chung, W. H. (2017).

HLA association with drug-induced adverse reactions. Journal of Immunology Research, 2017,
3186328. https://doi.org/10.1155/2017/3186328

FitzGerald, J. D., Dalbeth, N., Mikuls, T., Brignardello-Petersen, R., Guyatt, G., Abeles, ...& Neogi, T.
(2020). 2020 American College of rheumatology guideline for the management of Gout.
Arthritis care & research, 72(6), 744-760. https://doi.org/10.1002/acr.24180

Hone-Krasae official. (2023, October 24). Misprescription nearly death! A girl met physician for fever
The doctor misdiagnosed drug allergy skin burn | EP.1499 | 12 July 2023 [Video file].
Retrieved from https://www.youtube.com/watch?v=28TKggh5mYo (in Thai)

Hung, S. I., Chung, W. H., Liou, L. B., Chu, C. C,, Lin, M., Huang, H. P., ... & Chen, Y. T. (2005). HLA-B*5801
allele as a genetic marker for severe cutaneous adverse reactions caused by allopurinol.
Proceedings of the National Academy of Sciences of the United States of America, 102(11),
4134-4139. https://doi.org/10.1073/pnas.0409500102

Kaneko, K., Aoyagi, Y., Fukuuchi, T., Inazawa, K., & Yamaoka, N. (2014). Total purine and purine base
content of common foodstuffs for facilitating nutritional therapy for gout and hyperuricemia.
Biological & Pharmaceutical Bulletin, 37(5), 709-721. https://doi.org/10.1248/bpb.b13-00967

Khanna, P. P., & Khanna, D. (2012). Chapter 18-health-related quality of life and outcome measures
in gout In R. Terkeltaub (Ed.). Gout & other crystal arthropathies (pp. 217-225).

Philadelphia: W. B. Saunders.

Notification of the National Health Security Board on Types and Scope of Public Health Services (No. 13)

2018 (2018, 21 August). Thai Government Gazette. Vol. 135, Chapter 201 d, 20. (in Thai)

, , NIANTIVINTUATINE DA W Te
U 18 atuf 1 Uszdufion unsIAu-luweu 2567 v A < B
i g atuinermansuazinalulad




Notification of the National Health Security Board on Types and Scope of Public Health Services (No. 22)
2021 (2021, 7 May). Thai government Gazette. Vol. 138, Chapter 98 d, 19. (in Thai)

Pharmacogenomics Research Project for Rational Use of Drugs in Thailand. (2021). Clinical pharmacy
guidelines for genetic characterization of HLA-B*58:01 for Allopurinol drug use.
Bangkok: Kiratithanapat Co., Ltd. (in Thai)

Pillinger, M. H., Rosenthal, P., & Abeles, A. M. (2007). Hyperuricemia and gout: New insights into pathogenesis
and treatment. Bulletin of the NYU Hospital for Joint Diseases, 65(3), 215-221.

Puangpetch, A., Koomdee, N., Chamnanphol, M., Jantararoungtong, T., Santon, S., Prommas, S., ...
& Sukasem, C. (2015). HLA-B allele and haplotype diversity among Thai patients identified by
PCR-SSOP: Evidence for high risk of drug-induced hypersensitivity. Frontiers in genetics, 5, 1-7.
https://doi.org/10.3389/fgene.2014.00478

Quirie, A., Preuss, C. V., & Musa, R. (2023). Allopurinol. United States: StatPearls Publishing.

Redwood, A. J., Pavlos, R. K., White, K. D., & Phillips, E. J. (2018). HLAs: Key regulators of T-cell-mediated
drug hypersensitivity. HLA, 91(1), 3-16. https://doi.org/10.1111/tan.13183

Saksit, N., Tassaneeyakul, W., Nakkam, N., Konyoung, P., Khunarkornsiri, U., Chumworathayi, P., ... &
Tassaneeyakul, W. (2017). Risk factors of allopurinol-induced severe cutaneous adverse reactions
in a Thai population. Pharmacogenetics and genomics, 27(7), 255-263.
https://doi.org/10.1097/FPC.0000000000000285

SEARCH Collaborative Group, Link, E., Parish, S., Armitage, J., Bowman, L., Heath, S., Matsuda, F., ...
& Collins, R. (2008). SLCO1B1 variants and statin-induced myopathy--a genomewide studly.
The New England Journal of Medicine, 359(8), 789-799. https://doi.org/10.1056/NEJM0a0801936

Singer, J. Z., & Wallace, S. L. (1986). The allopurinol hypersensitivity syndrome. Unnecessary morbidity
and mortality. Arthritis and Rheumatism, 29(1), 82-87. https://doi.org/10.1002/art.1780290111

Somkrua, R., Eickman, E. E., Saokaew, S., Lohitnavy, M., & Chaiyakunapruk, N. (2011). Association of
HLA-B*5801 allele and allopurinol-induced Stevens Johnson syndrome and toxic epidermal
necrolysis: A systematic review and meta-analysis. BMC Medical Genetics, 12, 118.
https://doi.org/10.1186/1471-2350-12-118

Sukasem, C., Jantararoungtong, T., Kuntawong, P., Puangpetch, A., Koomdee, N., Satapornpong, P., ...
& Rerkpattanapipat, T. (2016). HLA-B (¥) 58:01 for allopurinol-induced cutaneous adverse drug
reactions: Implication for clinical interpretation in Thailand. Frontiers in Pharmacology, 7, 1-8.

https://doi.org/10.3389/fphar.2016.00186

Tassaneeyakul, W., Jantararoungtong, T., Chen, P., Lin, P. Y., Tiamkao, S., Khunarkornsiri, U., ... &
Tassaneeyakul, W. (2009). Strong association between HLA-B*5801 and allopurinol-induced
Stevens-Johnson syndrome and toxic epidermal necrolysis in a Thai population.

Pharmacogenetics and genomics, 19(9), 704-709. https://doi.org/10.1097/FPC.0b013e328330a3b8

Fr e ropnA: Vol. 18 No. 1 January-April 2024

Science and Technology



Tempark, T., John, S., Rerknimitr, P., Satapornpong, P., & Sukasem, C. (2022). Drug-Induced Severe
Cutaneous Adverse Reactions: Insights Into Clinical Presentation, Immunopathogenesis,
Diagnostic Methods, Treatment, and Pharmacogenomics. Frontiers in pharmacology, 13, 1-21.
https://doi.org/10.3389/fphar.2022.832048

Thai Rheumatism Association. (2012). Guideline for management of gout 2012.

Bangkok: Thai Rheumatism Association. (in Thai)

Tornio, A., & Backman, J. T. (2018). Cytochrome P450 in pharmacogenetics: An update. Advances in
Pharmacology (San Diego, Calif.), 83, 3-32. https://doi.org/10.1016/bs.apha.2018.04.007

Voora, D., Baye, J., McDermaid, A., Narayana Gowda, S., Wilke, R. A., Nicole Myrmoe, A., ...& Larson,
E. A. (2022). SLCO1B1*5 Allele is associated with atorvastatin discontinuation and adverse
muscle symptoms in the context of routine care. Clinical pharmacology and therapeutics,
111(5), 1075-1083. https://doi.org/10.1002/cpt.2527

WHO Nomenclature Committee for Factors of the HLA System. (2023). HLA Alleles numbers.

Retrieved from https://hla.alleles.org/nomenclature/stats.html

‘FE}'@F’

, NIANTIVINTUATINE DA W Te

)

e = o &
U 18 aUun 1 Usyaaou unsiAL-luwigy 2567 atuinenaansuasnalulad




