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Clinical outcomes of Thai patients with acute coronary syndrome receiving

clopidogrel concomitant with omeprazole
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Abstract

The prevalence of CYP2C19 poor metabolizer in Thais is much greater than among other populations in
previous studies that may result in clinical significance of drug interactions between clopidogrel and omeprazole. In Thai
patients, there was still lack of information regarding the interaction between these two drugs. The objective of this study
was to compare clinical outcomes of Thai patients with acute coronary syndrome (ACS) receiving clopidogrel
concomitant with omeprazole and without omeprazole. Analytical retrospective cohort study consisting of 839 patients
with ACS taking clopidogrel after discharge between January 1, 2006 and December 31, 2010 from Maharaj Nakomn
Chiangmai Hospital was carried out. The primary outcome was the combined end point of all-cause mortality or
rehospitalization for revascularization. Among 839 patients, 46.0% (n=386) received clopidogrel with omeprazole and
54.0 % (n=453) did not received omeprazole. Most patients in both groups, about 98 percent received aspirin.
Univariable logistic regression analysis showed that the patients receiving omeprazole had similar incidence rate of
combined all-cause mortality or rehospitalization for revascularization compared to those without omeprazole use
(22.5% and 26.0 %, respectively, p=0.963) and there were comparable of secondary outcomes, all-cause mortality (p-
value=0.950) and rehospitalization for revascularization (p-value=0.206) between the patients with concomitant use of
omeprazole and those without omeprazole. From multivariable cox-proportional hazard analyses, receiving omeprazole
was not associated with an increased risk of all-cause mortality or rehospitalization for revascularization (adjusted
hazard ratio 1.00; 95%Cl, 0.75-1.32). Additionally, Kaplan-Meier curves analysis showed that time to events of all-cause
mortality or rehospitalization for revascularization in both groups were comparable, there is statistically significant
difference (log rank test, p-value=0.919). The results of this study suggest that Thai patients with ACS receiving

clopidogrel concomitant with omeprazole were not associated with increased rate of adverse cardiovascular events.
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Tsasrafduanufosdalsnvaaaiian
wlafudouwan
mmﬁ'ﬂaﬁmgﬁ'wﬁumem 102 (26.4) 116 (25.6) 0.788*
anuanlafagetuniuludulufongs 162 (42.0) 190 (41.9) 0.994%
wnuhnyluduluboags 87 (22.5) 106 (23.4) 0.768*
nanmadanaaaiionnila 182 (47.2) 241 (53.2) 0.081*
i‘hmu%aa@Lﬁaﬂﬂ"ﬂﬂq@ﬁuﬁﬁﬁﬁmms
e (1§w)
1 124 (32.1) 173 (38.2) 0.124*
2 29 (7.5) 44 (9.7)
3 19 (4.9) 14 (3.1)
@‘hLmumaamﬁawyﬂaﬁq@ﬁuﬂ
Proximal — distal RCA 79 (20.5) 87 (19.2) 0.648%
Proximal — distal LAD 54 (14.0) 78 (17.2) 0.200*
Proximal — distal LCx 35 (9.1) 32 (7.1) 0.286%
ANnNanlaRa
<140/90 wy.Uvam 332 (86.0) 370 (81.7) 0.091
>140/90 ¥3.1/50 54 (14.0) 83 (18.3)

*STEMI; ST-segment Elevation Myocardial Infarction, NSTEMI; Non ST-segment Elevation Myocardial Infarction, UA; Unstable

Angina, TCABG; Coronary Artery Bypass Graft Surgery, T LAD; Left Anterior Descending, RCA; Right Coronary Artery, LCx; Left

Circumflex Artery, ¥ Chi-square test, ¥ unpaired t-test



218

@ 2

Tayanan1svastjuanisuaasluansnei 2

U
3 '

%w:mm']Qﬂaﬂna;wﬁnmﬁmsm”u?ﬂﬂﬂaﬁu
wazdunlansmiaiowinny 12.18+1.90 nsuda
LOTRAIUNLIDLAE 36.62+5.46 muéwé’ua’aﬂumju
WIsuguAAIYINNY 12.46+1.92 NINGBLATAN T
WazSaunz 37.41+5.95 AUIGUDILANGNINRELNS
Ived1ayn19ad @ (p-value=0.006 L&z p-

value=0.02 au&aU
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§1m3uszau'lesin LDL-cholesterol lud$u
pa3gtenasandaannlduiu 6 idaulungu
Anwfdsugiulvinny 81 (65-100) Tadnsuea
wdiasuazlunguilIouifisuddndzogiurinny
86 (68-117) Aadnsudaladany d9ldnwuaan
wanendadalitA Ay NIaiazninimeInga (p-
value=0.053) Wadaawluuin 1 3 wudnvases

Ny a1z u'lvaw LDL-cholesterol TG IuN bai

UANGAIINIL TN
a13197 2 TayananiialJuanis
v v Aa ea ﬂé}:&lﬁﬂﬂ'] J =) a
ayannaslyueanis naawl3gutngy (n=453) | p-values
(n=386)
Flalnain (mLaﬁ'yisD) NIUABLATANT 12.18 (+1.90) 12.46 (+1.92) 0.006/
Funlansa (fiadu+SD) Souas 36.62 (+5.46) 37.41 (+5.95) 0.007¥
FuImNaaLEen (ALaie+SD)
.. 250,561 (+90,423) 240,293 (+72,370) 0.4057
VTRRAD AL.NUN.
Prothrombin time (FLa88+SD) w17 12.83 (+5.80) 13.11 (+10.27) 0.881/
International Normalized Ratio
L , 1.16 (+0.47) 1.22 (+0.90) 0.9837
(AL@88+ SD) LN
Activated Partial thromboplastin time
S . 31.31 (+9.82) 31.75 (+14.93) 0.187/
(ALRRL+SD) IUIN
szaushanaluifaauuuas (@i”lLﬂalﬁliSD)
e : 141.00 (+52.35) 140.79 (+57.04) 0.477/
UARNINGALATRAT
Blood Urea Nitrogen (ﬁ’]Laﬁif;liSD)
e 20.65 (+14.34) 19.89 (+14.24) 0.425/
UANINGALATRAT
Creatinine lw'fi';&l, &J‘Vﬁﬂgﬁu (interquartile
e 1.20 (0.9-1.6) 1.20 (0.9-1.5) 0.358/
range) HaRNINADLATANT
st LDL Tuds, $5831u (interquartile
range) IaRNTUADLATIAT
1) fuﬁﬁmﬂumiﬁﬂm 100 (78-131) 96 (78-126) 0.818/
ﬁi:ﬂznm 6 LAaunRIGAAN 81 (65-100) 86 (68-117) 0.053/
ﬁi:ﬂznm 1 Pnasfiaau 81 (65-104) 84 (68-104) 0.865’
arflameiady (ﬂ"]mﬁ'ﬂiSD)
- 22.79 (+3.78) 23.62 (+4.17) 0.017*
Alaniuda asu.
IMtNeae (fLade+SD) Alansw 56.78 (+12.11) 59.25 (+12.12) 0.002/
JTULIAUAUITINLR, ATHI U
. 5 (3-8) 4 (2-7) <0.001/
(interquartile range) 1%

¥ unpaired t-test, / Mann-Witney U test
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nndayanmslioilufanlianaaaiion Converting Enzymes Inhibitors (ACEls) % 3 @

wiliduidouwiunguannddsanigadasnga Angiotensin Receptor Blockers (ARBs) I & ¢
HMG-CoA reductase inhibitor, Beta-adrenoceptor Diuretics drugs AILRAI UGN 3

blocking drugs, Anti-angina agent, Angiotensin

= Y A o X v
M13197 3 LLE‘T@]\‘]’UE]HRLﬂil']ﬂ‘.UEl']‘Y]a‘]_]'JEle@]iU

. W% (328a%)
naNag/318gn1I8g1 p-values*
: nandAn® (n=386) | nanIauLiisy (n=453)
Antiplatelet drugs 0.108
Low dose aspirin (75-162 mg) 215 (55.7) 279 (61.6)
High dose aspirin (162-325 mg) 165 (42.7) 163 (36.0)
Warfarin 3(0.8) 12 (2.6) 0.041
ACEI/ARB 253 (65.5) 275 (60.7) 0.148
Beta-adrenoceptor blocking drugs 312 (80.8) 369 (81.5) 0.817
Calcium channel blockers 91 (23.6) 113 (24.9) 0.645
Diuretic drugs 111 (28.8) 121 (26.7) 0.509
Other antihypertensive 38 (9.8) 33 (7.3) 0.184
HMG-CoA reductase inhibitor 356 (92.2) 418 (92.3) 0.980
Fibric acid derivatives 8 (2.1) 15 (3.3) 0.273
Anti-angina agent 295 (76.4) 339 (74.8) 0.593
Diabetes drugs 82 (21.2) 120 (26.5) 0.076

* duuniatosazgihefldiumluudazngy lasgihoanalaiuewinnit 1 ndunialdsuolungudoanusinnit 1 oiia

Wasnnusufoumslgonszninefaaunissnm, * nﬂﬁiﬂ‘ﬁaﬁ@‘i Chi-square test

HAANSNIIAIRN
Aihenguouineudlsogueszznm
mMIdaauLin 385 1% (IQR,124.5-892 14) 41NNTN
' A A o
nauAnmGadszuzm@aaa 348 Tu (IQR,102-672
1) a8 WA KBEIANIEAEA (p-value=0.004) §1%IL
v & aa A o a ' =
HaaWENWeainlal S suuTzRINNdNANWILAE
nguSouifisowuitlidenuuandas laslunga
AN NATINYDINIIANHINNY NEUNRG AT DM INAL
Lﬁwuﬁﬁvﬂwﬂﬂiawmu’m@i”’mna;ua'lmwaa@l,ﬁa@l
laduidounaundasinnannslarasaiian
wilafgaduituan 87 M (Fouaz 22.5) umziilu
nauiIsuiisuiianaawsiwan 118 1o (fasaz
2 . v ed a & LA . o
26.0) GINUINAaWTNAadulidanuuand19ny

p81INNURAYNIIFDE (p-value=0.963)

@
[ ' =

W AN NITUNNHRANTTDINLINIFBINANT

q

a

aanming lduandranuadwilvesnuneaia (-
value=0.633) laan1aganny nang lungudnud
FIWI% 37 318 (30UAT 96) LAzl @“fuiuﬂéjw
Wisuisusnwiw 44 e (Sapas 9.7) ém%’upﬁﬂ’mﬁ
nauaInslulsaneuiadiongueinmaea
daavaladuidsunsufidasiiannndanaan
Boavaladt paauwuInAalundudnmn U 50 Mo
(Fawaz 13.0) uaztfialungulToudiaudwamn 74 1o
(FaEaz 16.3) "I?I\‘ivl,liLL@lﬂ@i’ldﬂvuaﬂﬂdﬁﬁﬂﬁ’]ﬂ@m’]dﬁﬁﬁ
(p-value=0.619)
Wewasaduszaziiannislasuen
YITINTLATITA WU Y univariable W&z multivariable
cox's regression analysis tABANEHaANEINIATIN

Pasn1siasusilaanlainsanazonlawnilas N
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mivl,&ivl,él”ﬂ'mqwﬁaLLﬂsLLa:ﬁmimuqwﬁ'suﬂs@m6]
A ' & o oA A
fmaiandududmiu wuiuisliinsauga
@‘i’mﬂmnﬁﬂﬁhﬁﬂaﬂﬂfcjwﬁﬂwﬂl,ﬁ@waé'wfﬁvlsjﬁd
ﬂs:mﬁmaﬂﬁﬁﬂvlsjLL@m@mﬁ'umjmﬂ%'mmﬁﬂu 79
Naﬁ'wﬁwé'mm:waé'wﬁimi@Uwudﬁﬁﬂmﬁvlﬁ%'um
Townnloasrunuilaan lainTad NaTINuaI8 a1
nIABIINNNERgnIanIIna U TnEly
laswsrunadlonguainimasaiiaanalady
a o Ao o @ A v A
dounaufidasiiannuenssaiianialanga
dwdu 1.00 1711 (95%CI1=0.76-1.32) vaartlaof lald
susnlatunalos TINAINRANTI0IV8IMIANEIN
wudhngudnwfidannimsanynamauazns
nauiduIns lulsaweuiadiengueinmase

WWoeanalad Uil suwaundasvinnannmadanasa
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Lﬁa@m”'ﬂaﬁq@é‘mﬂu 1.16 1¥i1 (95%CI=0.75-1.80)
L8z 0.91 L¥in (95% Cl=0.64-1.30) maapjﬂmn@:u
wWisuineuausay

Lﬁaﬁﬂﬁmuqué’ul,ﬂivlﬁl,l,ﬁ m’:‘guq%%‘
32@U LDL-cholesterol slu%%;u LazAN creatinine 11
F31 Temnainazdudaulinauasmsdnen wuin
AUasnguAnsufaHadWERANUAZNAAW 5309 |4l
wandsnunguiisufisy laawudndiengs
ANIIHATINYISATINIIIN BN NENAARIANT
nauigaIinslulsaneuiadiengueinmasa
doawalafuidsunsuidasinnannmadanaan
Lﬁaw‘“ﬂaﬁq@ﬁmﬂu 1.00 t¥i1 (95%CI= 0.75-1.32)

vosrienguTouiuy aduaasluansnan 4

A9 4 LFAIHAANTNHARANIINANTIATIZRGE Cox’s regression analysis

N (328a%)

HAANSNIIARRN

miuﬁmsn naanSauiey
n=386 n=453

Unadjusted Adjusted

hazard Ratio ' hazard Ratio'

(95%CI) (95%Cl)

value'

NIANYINNNNFIAG
WIDNINALLTINIINEN
lulssweunadaengs
IMTRAaALAaaniala | 87 (22.5)
fulBpunanidaerii
nannsilanaealien

o ~ o
miamqmmu

118 (26.0)

1.00 (0.76-1.32) | 1.00 (0.75-1.32) | 0.963

MIALINNNTUHAE 37 (9.6) 44 (9.7)

1.16 (0.75-1.80) | 1.12 (0.71-1.74) 0.633

aa
- ﬂﬁli(ﬂ']ﬂ'ﬂ&]ﬁ']nﬁ@l

=
naaataaa

nnlsaralauae 20 (5.2) 22 (4.9)

1.23 (0.67-2.27) | 1.16 (0.62-2.17) | 0.633

- mi@nmnﬂmmeﬁuﬂ 17 (4.4) 22 (4.9)

1.09 (0.58-2.06) | 1.06 (0.56-2.02) 0.846

NNINAULTINITNE L0
lsawgnuiadaong
INNTNAALEDANI b
" a e Ao . 50 (13.0)
AULDLUNAUNG IV

wannadanaaalion

o ~ o
mi&maﬁ@@u

74 (16.3)

0.91 (0.64-1.30) | 0.92 (0.64-1.33) | 0.619

T univariable cox’s regression analysis, | multivariable cox’s regression analysis 1uUINUTUlAUA 26U creatinine g, A1

WUZIUITAD LDL-cholesterol ludin uazmguyw3
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najuﬁnmﬁvlﬁ%‘u gnlaailatnsasiunuele
L%JWS’]I‘]jaﬁSZEIZL’JmL%‘IEN@iEm’lil,ﬁ@]m@ﬂ’limwl&iﬁ\‘l
Useaafn9nain TN In e (total person-year at
risk) LYINNU 505.03 Aw-1) daunémﬂ%’muﬁmuﬁ
lalasusnlawnsload szozaidosaonisiia

m@Jminﬂsjﬁaﬂi:mﬁmmﬁﬁmw 724.39 au-1l
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I@zJqﬁ'ammiﬂ'mﬁ@mé’wﬁ%é’nmaﬂﬁﬁﬂ@ia%msJ
L3817 (person-time incidence) luﬂéju‘ﬁ"’lﬁ%'u g1le
W loaidn 17.23 auda 100 aw- Lm:sl,umg'uﬁ
lailesuplawnnloadn 16.29 ausda 100 an-J
G'fidvl,&iLmﬂ@haﬁ'uaziwﬁﬁfﬂﬁ’m”zy‘n’maﬁa (p-
value=0.963)

0.8

&
w

q

o
o
|

Wuvaansdaaananis
o
T

o

AMUU

0.27

Log rank p-value = 0.919

0.07
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szaznamaslasusnlaadilansa (3w)

ATNT 1 Kaplan-Meier curve LLammﬁmiﬁ:ﬁmwmmu‘flumaamsﬂaa@m@;mizﬁﬁizﬂ:nmﬁuqﬂmiﬁﬂm

Walnnzdanuinzdurasmalaaamaninilas Kaplan-Meier curve szwinvngudnmuaznguiySouifioy

ﬁszmnmﬁuq@msﬁﬂm wm’wﬁ'maanajuﬁszmnmﬂaa@m@;mim“lmwm@mﬁ'u (log rank p-value=0.919)

a v
andsy zﬁg]wanwﬁnmuawamuaum

TumsAnmnitnadaninannandfindonis
mﬂmnnﬂmm@m%amsﬂﬁ‘uL°1Tﬁm§’m:+ﬂu
laswsiuiadiongueinimasaiiaanalady
L«ﬁw‘wéTuﬁ@Taaﬁ’m”@nmiLﬂwaamﬁaw”ﬂﬁ]ﬁqﬂ
G Andusanas 22.5 Iumjuﬁﬂmuauﬁw‘ﬁu%ﬂy
8z 26.0 lunguiIouifioy Galsifanuuananoni
adnaivpiduneada Weifsuiunsinmves
Ho uazame [15] ﬁﬁﬂmluﬂtjm“aaf;hw’nam‘%ﬁ'u
Safimsvineuas CYP2C19 unwsasdszanmiasa:

2-4 '3'@1Naé’wﬁﬁami'swaomimmrm"qﬂmm@;

PIDNIINRUNIHOUINEIA L TINEIUIEAI 8N
HROALADARIIAULBIUNAY WAIANAINWIW 521
T wudwmnﬁﬂNaé'wfﬂé'ﬂlumjuﬁnmua:ﬂaju
WU ULana9n L launwusauas 29.8 Laz3aua:
20.8 ANAIAY ﬁnﬂmiﬁnwwﬁamaaaLmua;smw
o A o . o A X

mamwamamwmmnauwmﬂug’ﬁ’mvbﬂmjaa
Siriswangvat Lazame [23] LﬁaﬂSZLﬁuﬂ’l‘iLﬂ’lZﬂ@:M
madmﬁmﬁa@ﬁmz@uﬁ’m adenosine HANWU31
AI &/ 1 a o o L= aa dl U

Wnduainsivedayneaialaltonlawwiloa
1 a a ] ;ﬂ' = 1 U

*nam‘uﬂﬂﬂawI@msatmLuaﬂﬂmluﬂqwaﬂaﬂm
Fwanunluns@nei i liwueyLane1Iu a9

v gan & & aa A %
NARWTN kNI szasdnsaainilaltenlawwnan log



222

%uﬂuvlﬂvl,ﬁ'jﬂm"mmswgwﬁﬂ‘aﬁmuvlﬁnﬁazmﬁu
wanain CYP2C19 ﬁﬂ'ﬁﬁﬁmuagl,l,azﬁmﬁ'lﬁ
Lﬂﬁﬂumiﬂam@m’mlﬁagﬂugﬂaanqnﬂﬁ foual
aziluiipsidsesnanuituian Lol CYP2B6, 3A4
waz 2C9 TuvaeonTatwwn laadnagusaawlad
sanauULdawinius sl Tawwws loadua
damsudsaninenlaaninsaluifsestesninid
AN [24] LLﬂZSﬂﬂi:Lﬁ%ﬁﬁdﬁﬂQﬂ’JUiiﬂ%aamﬁa@]
waladudaunduusdas i ldsulssansnatduiann
plaailainsaudgthodulngUszanmiasa: 98
1mﬁaaaﬂ§jwﬁﬂ'ﬂ@7§umuaa"l,w’%uﬁﬁm%%l”mm%
WWaa laairunn J9vialdllnuanuuandlsad
qﬂ'@mnﬁimiwaaamjwasiwﬁ'mw st
fidanniafianaawinisndfinganiinisdnm
L%aﬂ@aaumuqm%a COGENT #ivinnisdnsnlu
Urzmnszmawinulay Bhatt uazame [20] lunga
F2981991I% 3,761 318 NRIAAAINLBAY 106 T
womafiamgniantlifslszasddonasaiian
WlaNang g 1uﬂ§juﬁvlﬁ%'u o latuwsnlaa
JIUTaLaT 4.9 LLazLﬁﬂiuﬂejNUWﬁaaﬂ%”aﬂaz 5.7
wae LA NNFUWRETERIem T latuws laa
WAL lAaNlanIANLUMIANBINLIAnReALREA
wala néwiilasaleanswielsanasaidaaauas
(hazard ratio 0.99, 95%CI|=0.68-1.44, p-value= 0.96)
WONIMNAIWNINTAN BN VDI Harjai WaZADE
[27] lungueiad19T8wInuwIU 2,651 318
SANAEWEN 6 \Waunuigu@nisatuaangnisatla
ﬁdﬂizmﬁﬁjumwadﬁ’ﬂﬁ] (major adverse cardiac
event, MACE) Lﬁ@“fuiupjﬂa mﬂﬁ%’ummju PPIs
fouaz 5.8 LLa:Lﬁﬂifu‘LuQﬂaﬂﬁ"l,ajvl,@i”{umnsju PPIs
Souaz 6.1 lao linuaULaNAIIUBINARNTNNS
ARINNIEAALTHA® 91NNITAN BN N DAY
LANFNITBINATWEN BRIz aIsNIna RNz ning
ﬂajuﬁ"[ﬁ%'u mIammesnaﬁ'umjuﬁleivlﬁﬁ'u f1la
Wi los wanuITNaawEn la R sz aanlu
Yszrnslnsuinninaniesinandsanatinann
waé’wﬁﬁi’miwn”mm:s:mnmmsﬁ@mupjﬂaﬂ
°na\‘lmsﬁmenﬂ”aﬂdn@iwﬂ”uﬁaﬁ'ﬂﬁwuqﬂ'ﬁm‘itﬁﬁ

WANGIINI L

Naresuan Phayao Journal Vol. 7 No. 3 Sep - Dec 2014

lunisdneinuydaunastasuan
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A% ANNITZHZIAINNTAAMNNLANGIINUBIVFING
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mamﬁa%ﬁbﬁwm:ﬂmmﬁum:mmag{]lumﬁnm
AN3IMAIUAE F9asvin a3 le Hazard ratio
lagl35nIn1988@Aa univariable W&y multivariable
cox’s regression analysis wud'n,fia"l,sjﬁn'ﬁmuqm
ﬁaLLﬂiLLazLﬁaﬁnﬁmuquﬁaLLiJsVL@TLLri miguqvfé
seauludn LDL-cholesterol 14 §' UUAZA creatinine
g3y Femainandudrntsninuesnsdnuiit
uanamrnenf W ldasnudsudagnola (adusted
hazard ratio [HR] 1.00, 95% CI=0.75 — 1.32, p-value=
0.276) UAZHAIINMNTANENHFDAATBINLNIANE
28y Donoghue ILRzAtLE [21] Mmsﬁnm%a TRITON-
TIMI 38 %avlaiw1_|mwué’uw”uﬁswdwmﬂ%mmjw
PPIs (omeprazole, pantoprazole, esomeprazole,
lansoprazole) NUNNIAHANITANAEALRBARL LD
niuiaralamenielsanaoaidananes luﬂﬁjuﬁ
lasuenlaailainsa (adjusted HR 0.94, 95%Cl
=0.80—1.11) LT
wananitgainsdnunludszonsma
tﬁﬂui‘hmu 302 318 VAY Yasu Lazathe [28] A'laj
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lasusmunnloasinnuenlaan lawnsaasnd
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39068 (HR 1.23, 95%CI=1.07— 1.41, p-value=0.003)
wazdamIanuRaduadefituiaynisaia
(HR 1.65, 95% Cl=1.35-2.01, p-value<0.001) lay
nmadnmluldniunugi@niolvasnadwinig
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aa ' :1' = L2
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