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Abstract

R introduction

Warfarin is a vitamin K antagonist anticoagulant that is widely used for prophylaxis
and treatment of thromboembolism. Several factors can cause the international
normalized ratio (INR) of the prothrombin time to exceed the target ranges of treatment,

including drug-drug interactions, leading to abnormal bleeding and potential fatality.

A Objectives

The primary objective was to evaluate the association of drug-drug interactions
between drugs on the warfarin interaction list and warfarin for the supra-therapeutic
INR. Additionally, the study aimed to assess how frequently drugs from the warfarin
interaction list were prescribed to patients in the emergency department (ED) and to

evaluate the severity of bleeding resulting from these interactions.
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A Method
This was a retrospective medical record review study of patients aged 15 years or
older who were currently taking warfarin during the index ED visits from 1 January 2015,

and 30 June 2017 and had at least one INR blood test.

A Results

From 530 ED visits included, at least one drug on the warfarin interaction drug list
was prescribed in 378 ED visits (71.3%). Overall, 133 of 530 visits (25.1%) had supra-
therapeutic INR. From these 133 visits, 50 had abnormal bleeding, gastrointestinal and
intracranial bleeding were found in 12% and 5%, respectively. Univariable logistic
regression analysis revealed that taking warfarin with more than one drug in the highly
probable group on the warfarin drug interaction list was associated with supra-
therapeutic INR (OR 2.6; 95% Cl: 1.27-5.32; P-value = 0.01), as well as taking warfarin
with paracetamol and another drug on the list (OR 2.25; 95% Cl: 1.06-4.78; P-value =
0.03).

R Conclusions
Approximately three-fourths of patients received at least one drug on the warfarin
interaction drug list. Warfarin-drug interactions were associated with supra-therapeutic

INR and bleeding. Hospitals should seek prevention strategies for this issue in the future.

Y Keywords

warfarin, drug interaction, emergency room, abnormal bleeding
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Zesusuazfudinsruiunisadisadenis
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lags ilviAndgynilunisidenlauin®

43

Thai Journal of ©mergency Medicinew

A7 INR AigaiAugaadinaneveanisinw
avvioufannudsafiaziinn1zunsndau
n1satvankarlesiuldliseduengaiu
\vangagansnannzunIndouiidndy
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2.
ANULNUNVDIFUIANNIZAD AL DAL ALLEDA
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Society on Thrombosis and Hemostasis:
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MUY (598a%)

91y (V) Andisegnu (Wdeszninemiasing) 72 (61-79)
LAY 201 (37.9)
filsAsaumu Charlson Comorbidity 413 (77.9)
azuuufvilsasamUszidiuntu Charlson Comorbidity Index

0 ATLUY 31 (5.8)
1-2 AZLUY 62 (11.7)
3-4 ALY 162 (30.6)
5-6 AU 175 (33.0)
UINNTINTOLINAU 7 ALY 100 (18.9)
Foustvasmsldeteiniiu

MIAAURATINZUUUADIUUGUTES (atrial fibrillation) 390 (60.4)
Tspawila (valvular heart disease) 136 (21.1)
$nvdndengaslunasnidans (venous thrombosis) 46 (7.1)
%ﬂiﬂlééuﬁ'ﬂmﬁﬂu (mechanical prosthetic heart valves) 28 (4.3)
$nydnidengadiluten (pulmonary embolism) 19 (2.9)
QﬂaaidéuﬁﬂaLﬁamﬁmﬁalﬁa (tissue heart valves) 10 (1.5)
fieldauilaiion @anuidesg) 7(1.1)
ﬂaﬁﬁuqu?mqmqwaamL?ﬂ@ﬂﬂ?ﬁﬂﬁﬂ (systemic embolism) 5(0.8)
Isandaudforlanedeundy (acute myocardial infarction) 4(0.6)
(etasifu systemic embolism)

Uestuauidenaniiluvaenidonsi (nsrhdnfifimudssgs) 1(0.2)
Aoy 1uANLIN3U (vital signs) AsEgIULAzATNdaAasINng
9aunilnng (body temperature) (83fATYa) 36.7 (36.3-37.0)
AMUAUTALVAN (systolic blood pressure) (Hadiunsuson) 130 (112-157)
anunulanealngdn (diastolic blood pressure) (Radlumsusen) 78 (67-89)
Sasnsmela (respiratory rate) (ASy/undl) 22 (20-28)
Sasmsiuventila (heart rate) (Ady/uni) 88 (70-103)
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UINVDIEN28INI3Y JUASHTENRBYI wazA1ILEanaanRaUNG

AsEgINvBITWIATlHadUnt (Madnsu/dUnm)

18 (12-21)

duasnsgfagnlasiisuLazaziienaaniaund

] v
MU (58a)

lpSugndunsisensesiesnisu ee1etes 1 67 378 (71.3)
finzideneeninuni 80 (15.1)
finmzidenseniinUnfvlinguusannuazidesientsiin 55 (10.6)
finmeidensaninunfAviiniuuseioy 25 (7.0)
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N INR
uAndune

INR > 3
133 A59
(%owaz 25.1)

laisiuptnnung

naa INR

AtldAynIeana

INR < 3
397 A59
(3ouay 74.9)

91y (V) Andisegnu (Rduseninemiesing) 69 (62-80) 73 (61-78) 0.20
weene (Sovag) 61 (45.9) 140 (35.3) 0.03
nsleSuenifisunsisensonesnisu 0.25
- lRenniounsnsen 100 (75.2) 278 (70.0)
-lallegniidunsisen 33 (24.8) 119 (30.0)

filsAsaum1 Charlson comorbidity (5eeag) 96 (72.2) 317 (79.8) 0.07
Azuuunvillsasandseiiiuniyd Charlson

comorbidity index (3awaz)

0 ASLUY 9 (6.8) 22 (5.5) 0.29
1-2 AZLUY 20 (15.0) 42 (10.6) 0.75
3-4 AzLUY 45 (33.8) 117 (29.5) 0.89
5-6 AZLLUU 40 (30.1) 135 (34.0) 0.46
12INAIVAINNAY 7 AZLUY 19 (14.3) 81 (20.4) 0.24
unTildiedunv @adns/aunv) 18 (13.5-21) 18 (12-21) 0.13
Heuayaudn (vital signs) Adisagunay

ANNgeA8sNg

gaumniinig (aeriwalLes) 36.7 (36.3-37) 36.7 (36.3-37) 0.96
Anusuladindalnan Gedunsusen) 123 (107-139) 134 (114-160) <0.001
Anuauladialatealndn Hadwnsusen) 77 (63-88) 78 (68-89) 0.32
ansnsmela (ASyud) 22 (20-28) 22 (20-28) 0.62
dns1N15euYeIiile (Ase/und) 88 (70-107) 88 (69-102) 0.82
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SUASNSE1MBE15NSU Nidanalet INR sAuadmunese

nga INR U1
Wnune
(INyR > 3)

133 a5y (Sowas)

nay INR laitiuan
wWnune
(”\,I,R <3)

397 A39 (Fowas)

Usensg

Y19%UN

na;ummfmf]uaem?ia (highly probable) 295 89 (66.9) 206 (51.9)
omeprazole 193 (65.4) 52(39.1) 141 (35.5)
paracetamol 53 (18.0) 17 (12.8) 36(9.1)
amiodarone 13 (4.4) 3(4.5) 9 (4.4)
propranolol 10 (3.3) 3(5.1) 7(3.4)
sertraline 5.7 2(2.2) 3(1.5)
metronidazole 4(1.4) 3(3.4) 1(1.0)
diltiazem 4(1.4) 2(2.2) 2 (4.4)
fenofibrate 3(1.0) 2(2.2) 1(1.0)
isoniazid 2(0.7) 2(2.2) 0(0)
entacapone 2(0.7) 1(1.1) 1(1.0)
cotrimoxazole 1(0.3) 1(1.1) 0(0)
ngueni1azlu (probable) 313 75 (56.4) 238 (59.9)
simvastatin 140 (44.7) 30 (22.6) 110 (27.7)
aspirin 84 (26.8) 20 (15.0) 64 (16.1)
tramadol 47 (15.0) 14 (10.5) 33(8.3)
phenytoin 17 (5.4) 4(0,5) 13 (5.5)
amoxicillin/clavulanic acid 13 (4.2) 2(2.7) 1(4.6)
azithromycin 7(2.2) 2(2.7) 5(2.1)
celecoxib 4(1.3) 3(4.0) 1(0.4)
nguena1valy (possible) 6 1(0.8) 5(1.3)
amoxicillin 1(16.7) 1(0.8) 0 (0)

* EJ’]E]U‘]‘V]QJW]??N’R]’]EJ V]N@umiﬂi&l’l@]@’)@iwqiu weldwuand INR uaAndmung &Jﬂuﬂaum%muamqm A8

ciprofloxacin (4 ﬂ'ﬁﬂ) ag piroxicam (1 mﬂ)

LLavsJﬂuﬂaumaaquu A9 fluvastatin (1 c‘m)
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F29ANULTDNY
15088z 95
(95%Cl)

ans1duaand

(odds ratio)

Adegn
NGEDR
(P-value)

' ' < oA
ﬂquﬂ’lm%tﬂuamﬂt’l\i

Omeprazole (I1U1)

11NN 1 6 (43)

- 95uiesnsusiuiu omeprazole (74) 1.53 0.81-2.87 0.19

- 195Uiesni3usIuiU omeprazole kaETUAT 1.22 0.69-2.14 0.50
Asedonesrn3udu o (119)

Paracetamol (371u21)

- 1Asuresvdusmiu paracetamol (14) 0.60 0.13-2.82 0.52

- I#¥uresiBusaniu paracetamol wazeniid 2.25 1.06-4.78 0.03
Sunshisensieresizusity 9 (39)

nguenirandy

Simvastatin (37U71)

- e5uresususiuriu simvastatin (63) 1.23 0.62-2.44 0.56

- esunesnidusuiu simvastatin Wazenouns 0.80 0.40-1.61 0.53
AsedoesrFusidu o (77)

Aspirin (31u21U)

- lp5uiesnsusiuiv aspirin (19) 0.96 0.30-3.09 0.95

- suiesinSusaudu aspirin wazeiifiduns 1.18 0.59-2.33 0.64
AsedonesrnFusidu 9 (65)

Tramadol (31u7u)

- Igsuresvi3usuiiv tramadol (10) 2.40 0.64-9.02 0.19

- esureswisusauiu tramadol 1.15 0.48-2.80 0.75
wazeSunIiseIreterTusaaL (33)

NENYINNAMNTULIIVBIDUATNIN (I1UIW)

- Iesuersusudvenmladmiddunguein 1.08 0.62-1.90 0.78
aulu w3o nguenvazdu wieadaien (130)

- Idsuresnisusudueilungueninasduegng 1.23 0.75-2.02 0.42
84 1 6 (205)

- suesnsuiuiulunguenrezfusebs 2.60 1.27-5.32 0.01*
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AUNnenISSAY

nga INR ngy INR
Wi ey : YAy AtdedAny
adwnng  andanune WaluN N9ERR

A17RARANRAUNG U U fowaz 95  (P-value)
(5owaz) (5owaz)

133 (25.1) 397 (74.9)

finmyidensaninuni 80 (15.1) 50 (62.5) 30 (37.5) 7.37 4.42-12.29 <0.01
finmyideneaninuni 25 (4.7) 15 (60.0) 10 (40.0) 6.63 2.88-15.29 <0.01
JULTIRY

finmyideneaninuni 55 (10.4) 35 (63.6) 20 (36.4) 7.74 4.25-14.08 <0.01
JULSWNUAZDNRTUATIRLG

N o

M1319% 6 ANUFTuSYesenNiidunsAseiuMaAnaeIdenseniauni TudUienil INR iy

Atnvng

finne lsifinnng

DADBNNA  LADMAadN ] FA9AU
t a a a BNINEAIU A4 & dy
NINAUA Uni NauNA ¢ LUBUUNIDY
2904

MUY U az 95
(3owaz) (5owaz)

50 (37.6) 83 (62.4)

IgSuemesrisulaelafiondui 33 11 (33.3) 22 (66.7)
f9unsnsensIy

lasugiesnisusiudvelu 34 10 (29.4) 24 (70.6) 0.83 0.30-2.34 0.73
ngueninvzdunienguenens
Az

l@sugesnisusiunueilu 49 17 (35.7) 32 (65.3) 1.06 0.42-2.70 0.89
nguAnazidugs 1/ wle
wnnd 1 fadulusufueniia
Sunsisedu

l@susniesnisusiuiu par- 17 12 (71.6) 5(29.4) 4.80 1.35-17.09 0.01
acetamol %30 AU par-
acetamol Lage1Adlounsnzen

78U 9
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Wavan 378 A%t Andudosay 71.3

91NN1511A579 530 ASe Suunifuees
nguUszYInsAenguid INR RuALTmLNg
(INR >3.0) 133 p¥s Amdutovay 25.1 uas

nguid INR laiAudndimane (NR <3) 397

1%
v a

a3e Andusesas 74.9
\dewIyuiivuasingu wuin ey lsa
samuLuulssiliurdadu aznuudvilse
FWAULUUUSTIEUFadU BUAU838195N
SuTlY uazdyanaidn sniiu meveuazAIN
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YEIANI9EDH (115199 2)
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n3daunan Ao omeprazole 52 ad
(Fvay 39.1) 99989u1 A9 paracetamol
17 ads (Govar 12.8) silunguinasidudis
mmﬁﬁuaamiﬁwmqsﬂ Ao simvastatin
30 ads ($evaz 22.6) sosade aspirin
20 p¥1 ($ovaz 15.0) uar tramadol 14 Ass
(Foway 10.5) muainu wazlunguensiavey
Hu fifies amoxicillin gnds 1 ady

Tunsinended Ieuherfiddunsnsen
fugniesniduiifiaiuivesnisdannn un
Fiasrgimauduiusfuan INR fiue
Wanunenissneinieatanaoslaiasin
@NuNY Fannse7l 4 wuda nsldenesvingu
$2ufU paracetamol wazenfifidunsAseia
3w g fianuduiussen INR AT mane
peeiltudAyNNEns donsidiusend 2.25
Frsanuidesiufifesas 95 ogfl 1.06-4.78
Anifudfyneadia 0.03 efiarsannungs
7Tk uNANSEAUVD S URSASEN NUdinng
Iisugnesisusiuivenlunquinasdugs
19 1 Faauld fnnudusiusiuen INR
WWuanduneegslitedAyneana dnsn
daueend 2.60 mnudesiuifosas 95 il
1.27-5.32 Arded1Agnisana windu 0.01
druenlunguersazdu Wldvwinsgi
dewniinisdieiies 1 ady

Tunguil INR tAudndmang wun1sds
&1 paracetamol SaufueBnulanilefifsuns
Asenfurednndudosar 11.3 way n1sdaen
Tunguirazifugeiifidunsizonfuiesiny
w1nndn 1 faruly Sesar 13.5 (A5
A1ANUINT 5)
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62.5 w30 50 a%s oglungu INR LAudAn
Wanune Wewsnaulszsanaiudnvas
ANUTULTIVBARBARRNRAUNANUINUTEYINT
diulugeglungy INR tAuAdmaneg
Wity (15197 5)

dlediasierianuduiussening INR
uandinuneduniizidonesoninung
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Tnefidnsndiueend 7.37 Arrudesiuil
Yowaz 95 oyl 4.42-12.29 ArffudiAgmis
adi P value < 0.01 LENANNANYUEAINN
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yeudeneaninUni snnizidonseninung
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adf Aty aun1sed 5

NMTIATIERALEUT LS 07T
gunsnsgInuAzideneanialn@ (M99
71 6) wuindleldaniesnidu sauffu paracetas
mol 38 SuAvYIdestnlaeil paracetamol
wilswdnuazenduiiisunsiseroresiiy
Snufianils sznuinfinanudsssenisiie
doneaninUnfiogslitisdAgynada done
d1u00ndil 4.8 Fuanudeiuiifesay 95
07l 1.35-17.09 Airlfuddaymnaaiin P-value
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3w 9 lunuanuduiusneadftunzsden
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lungusuusniage1iwndinla (major
and life-threatening bleeding) 50 ads
Anduoras 37.6 WnedlgtRnisalnsiiaden
panluedelrzdfy Ae TunIaAueINS
16 afs (Foway 12) uavidonoonluanes
7 afs (Govay 5.3) fiiinavidensenia
Unilunguyuusaties (minor bleeding) LWy
nainsudenmudnane densanatnua
wenen waztlaanzilubon Sovas 6.8, 5.3,
way 3.0 m1uasu laeUisueseiniig
WFonoonunnndt 1 vla (M31901ARUINT 6)

anuUTIENa
Tuffthedldomosusuiimun 530 ade
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N15AN®1984 Tadesse WALAMY NUFAEIU
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lugUasuensesar 21.1%7 lagAruunneng
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[ [ =
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Uszmnsvanua Tnsdunguenauuasdy
a2 w1la A9 paracetamol wag omeprazole
way ngueriifianuiezdu 3 via fe
simvastatin, aspirin LLa¢ tramadol ANSANEN
999 Teklay WazAue g1 usunsisend
ANuEeINIsAINde heparin, spironola
actone, ceftriaxone, simvastatin, aspirin
way omeprazole FaefinuAduiveInNTAs
NN UNUAD omeprazole WLag aspirin

omeprazole nuinsingnasldunlug
Urefildendundndenidu aspirin Fanue
wugilukwimsauiaulsaialaglsy anae
Wlavndendundu (2017 ESC Guidelines
for the management of acute coronary
syndromes) uugibildenlungu proton
pump inhibitor $auiiedestunadnafes
ntdenesniaunflunisdueinis’”
vilFlunisdnenil nuarudvenisliden
Omeprazole ABUTINUIN

aspirin 1ugniigndslisamiugne sy
Tuvanensdl wu fraeiuiladion lsanaon
Gonaues wazlsaimilaosuuduszd e
Uastunsiiansunsndounasnideniala
gasu 31nn1sAnwINsUasiun1zdensen
Aaundluguasilaviesuuiduse aiayly
WIn1saIUnaendoniilanuI1nN1sInyl
Tnensldeesvnsusmiueiundnidon
2 ilufvaeilaresuuduszifiuniiy
Aesionzidenseninunilduiniu e
Wasuanemesiiswdusidiunisudas
YoadennguidnYFImiiue (non-vitamin
K antagonist) azl#Use@nsainnissnul
Ladunnsnaiu wiandadeideaseuiensen
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0.62 (rpnuidesiufifesas 95 = 0.46 - 0.78;
2 = 25%) \ilewflufusmasn wenanids
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fuAn INR Tag INR sty 0.17 yanslésu
g1 paracetamol 1 n3usefu® Fadruld
fumsnuluaded inudnen paracetamol
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paracetamol uazsvezafildsuelidaau
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ANSNAAKUINT 1 ALT1UUNe INR ANuYeUsdveInsiten®

Fausld INR
Joafuduidenanduluvasadend (mseirdndiininadesge) 2.0-3.0
$nwiaudengasuluvasnaidens (venous thrombosis) 2.0-3.0
$nwduidengaduluen (pulmonary embolism) 2.0-3.0
ﬂaqﬁ’umw?wqﬂqwaamLﬁamﬁ"amﬂ (systemic embolism) 2.0-3.0
Qﬂ’;aslfi?;uﬁﬂﬁ]Lﬁamﬁmﬁmﬁa (tissue heart valves) 2.0-3.0
Qﬂaaldéuﬁﬂmﬁw (mechanical prosthetic heart valves) 2.0-3.0
Tsandnnielaneidsundu (acute myocardial infarction) (iledlaaiiu 2.0-3.0
systemic embolism)

Tspauila (valvular heart disease) 2.0-3.0
WIAURATIMITLUUTBIUWAYSE ST (atrial fibrillation) 2.0-3.0
Fuasldauilaifion @anudesgs) 2.5-35
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seeu 1 Uazidusgnads

Acetaminophen, Amiodarone, Anabolic steroids, Cimetidine,
Ciprofloxacin, Citalopram, Clofibrate, Cotrimoxazole, Diltiazem,
Entacapone, Erythromycin, Fenofibrate, Fluconazole, Isoniazid,
Metronidazole, Miconazole oral gel, Miconazole vaginal suppos-
itories, Omeprazole, Phenylbutazone, Piroxicam, Propafenone,

Propranolol, Sertraline, Sulfinpyrazone, Voriconazole, Zileuton

se6u 2 Yrazdu

Acetylsalicylic acid, Amoxicillin/clavulanate, Azithromycin,
Celecoxib, Choral hydrate, Clarithromycin, Dextropropoxyphene,
Disulfiram, Fluorouracil, Fluvastatin, Fluvoxamine, Gemcitabine,
Interferon, Itraconazole, Levamisole/fluorouracil, Levofloxacin,
Paclitaxel, Phenytoin, Quinidine, Ritonavir, Ropinirole, Simvastatin,

Tamoxifen, Tetracycline, Tolterodine, Tramadol, Troglitazone

s¥6U 3 8199y

Acarbose, Amoxicillin, Amoxicillin/tranexamic rinse, CMF
(cyclophosphamide/methotrexate/fluorouracil), Chloramphen-
icol, Curbicin, Danazol, Disopyramide, Felbamate, Gatifloxacin,
Gemfibrozil, Indomethacin, Ifosphamide, Lovastatin, Leflunomide,
Metolazone, Miconazole topical gel, Nalidixic acid, Norfloxacin,
Ofloxacin, Orlistat, Propoxyphene, Rofecoxib, Topical salicylates,
Saquinavir, Sulindac, Terbinafine, Ticlopidine, Tolmetin,

Trastuzumab
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295715u”

Major potentiation

Ve

2 giln Tu 7 u)

K

a
a

0, Beneanjunsan (Judunsiefeiviin vise seansidensdsley

Moderate potentiation

fimsivasuudasuesdn INR vilisurnngiesviisu w3eA INR geuinnin
5.0 381 INR g9¥uNANNINNTIT 1.5

Minor potentiation

A1 INR gavuusilaifiossuruineniasnniy visedn INR doanin 5.0 #seen
INR gaguanaulaiiv 1.5

Non-clinical

Laifinswisunuavesan INR vise 81n159095Ue
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szAu 1 Waziluededa A B, Cuaz >1 9oluD {9 G
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[y [ 1% v =
AU 3 91998L0uls Auaz >1 Ualu B9 G
szv 4 lavhazduseneds A UaLhg %39 Toln 9 Tu B 81 G

* A e sseznaniildduen WululdiegliAnsunsisonseninae ol
B %1889 Nan19esUuRn1g (Wu INR 138 prothrombin time) a3unaldainnisiindunsisensswning
CRIERIMY
C wneds fitedudy q fdwanondyaaumans viowndswamansveseesniuniol
D vaneds flheneiiufisedimileututunsdlunislasuensiindluaddouviol
E e Sunsitensevinensuussiudofivouine vieaneuguusasileanunneviols)
F vanefie Sunsitensewinenistus dongasudasuliolniviol
G nueds FIdefindngiuluatuayunisiindunsiserseninemiseld wu szaveniesvisulunataun

739 seauldadenisudesnveaien

v v ¢

M199AKUINT 5 Msdselunguifianuduiusdent INR tuAndmnenssnm

n&au INR n&au INR
N9NUA wuadavune  lainuandivane
(INR 23) (INR <3)

530 A%q 133 e 397 adq
(3awaz) (3owaz) (3owaz)

I9sug11esvn3usuiven paracetamol wazen | 39 (7.4) 15 (11.3) 24.(6.0)
FUATNILIDU 9

1§3ugnaesriiusiuiuelungueniisinnnuiag | 43 (8.1) 18 (13.5) 25 (6.3)
Juge wnndn 16
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nau INR
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U
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(5o8ay)

133 397

A12IERRRNAAUNATULTININLAZR19RUAYINLA (major and life-threatening bleeding )

\doneonluausy (intracranial hemorrhage) 13 (2.5) 7 (5.3) 6 (1.5)
\@enlunaAue s (gastrointestinal hemorrhage) | 29 (5.5) 16 (12.0) 13 (3.3)
\deneanluds (intraarticular hemorrhage) 3(0.6) 3(2.3) 0 (0.0)
svsuslulnatuanasious 2 ndusowdans Tulu | 18 (3.4) 15 (11.3) 3(0.8)
I§¥uduusenouveadendus 2 giin July 10 (1.9) 9 (6.8) 1(0)
suswauads Gnouedydsseng 73 (13.8) 50 (37.6) 23 (5.8)

AzidenaeniaUnAsuseas (minor bleeding)

\HEARBNINUNANEALIN 9 (1.7) 7(5.3) 2(0.3)
Sndennusnanie (ecchymosis) 12 (2.3) 9 (6.8) 3(0.8)
Yaaziludeon (hematuria) 12 (2.3) 4(3.0) 8 (2.0)
ssuunds Gruauadydszens) 33 (6.2) 20 (15.0) 13 (3.3)
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