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Abstract

Background: The Warfarin Clinic at Sai Mun Hospital was established in 2016. However, treatment outcomes
remained suboptimal. In 2024, only 40.41% of patients achieved an INR in the target range. A review identified
the primary problems as inadequate screening for drug-related problems (DRPs) and a warfarin dose adjustment
approach inconsistent with standard guidelines.

Objective: To develop and evaluate the effectiveness of a Drug-Related Problem Record and Warfarin Dose
Adjustment Guideline on the quality of patient care. Outcomes were measured in terms of INR target percentage,
Time in Therapeutic Range (TTR), physician acceptance of pharmacist recommendations, pre- and post-
intervention knowledge of warfarin among personnel, and satisfaction with the new record form.

Methods: This was a Prospective Quasi-experimental Study conducted at the Warfarin Clinic from April 1 to
August 31, 2025. The study population consisted of personnel using the new record form and 60 outpatients
receiving warfarin. The intervention utilized the self-developed Drug-Related Problem Record and Dose
Adjustment Guideline. Data were collected using the Warfarin Registry Network (WaRN) program, comparing
results before and after the intervention. Data analysis involved descriptive statistics, Paired t-test, and One-Way
ANOVA, with statistical significance set at a p-value < 0.05.

Results: The overall percentage of patients with an INR in target significantly increased from 47.09% to 58.03%
(p < 0.05). Specifically, the INR target value in both the normalized group and the poor control group increased
significantly (p < 0.05). Percentage of TTR slightly decreased by 2.1% after the intervention. Physicians accepted
pharmacist dose adjustment recommendations through the record form at a rate of 89.58%. Warfarin knowledge
scores among personnel significantly increased, and personnel satisfaction with the record form was at the
"Highest" level. No patients experienced major bleeding events.

Conclusion: The Drug-Related Problem Record and Warfarin Dose Adjustment Guideline improved the efficiency
of patient care in the Warfarin Clinic by significantly increasing the INR in the target range. Increase knowledge and
understanding of warfarin among multidisciplinary staff and promote systematic communication among personnel.

Keywords: Warfarin, Warfarin Clinic, INR in Target, Time in Therapeutic Range
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Drug-drug interaction [] Ujias 7 nsaiDs L Phenytoin [] Rifampicin [ co-trimoxazole L] Metronidazole
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ADR [ bleeding per gurm [ Haamzdidaileiuden O redaduden [ ecchymosis

YA UAUINANS

Target INR L] 23 [ 2535

WU | Target INR 2-3 (nsillszdfu INR gaviSeshningaatimaneg < 05 evfinsanlielurnaifsldlaglifesusumunnen
Usuen wazIne INR Sl 1-2 dUand)
INR< 1.5 INR 1.5-1.9 INR INR 3.1-3.9 INR 4.0-4.9 INR 5.0-8.9 No INR = 9.0 Major
2.0-3.0 bleeding No bleeding
bleeding with any
INR
Wislen 10-20% | ifiuen 5-10% No anen 5-10% | vgaen 1 dose weRen 1-2 U wenen | L wenen
change uaz anen 10% | dose Wazanen | wayln wagl
20% %849 INR Vitamin K Vitamin K
lAszau 5-10 mg 10 mg slow
AU L laiusuen orally IV drip
Wndans Cusudu Cusuidu Cusuidu Clusuidu Cusudu (1 mg/min)
(mg/week) | e | e s i e,
ALY
wwnd
WU | Target INR 2.5-3.5 (nsdlsestu INR gavFesnindaadmane < 0.5 enafiarsaliionlumunadsldlaglifosfusumne
Usuen wazIne INR Sl 1-2 dUand)
INR< 1.9 INR 1.9-2.4 INR INR 3.6-4.5 INR 4.6-4.9 INR 5.0-8.9 No INR = 9.0 Major
2.5-3.5 bleeding No bleeding
bleeding with any
INR
Wise 10-20% | wisen 5-10% No anen 5-10% | wemen 1dose | wemen 12 | L wenen | L venen
change way anen 10% | dose wazamen | wayle wayle
a3 20% naq Vitamin K Vitamin K
INR l95gdu | 5-10mg | 10 mg slow
AU O laiuuen orally IV drip
wéans | Cusudu Cusudu Cusudu Cusudu Lusudu (1 mg/min)
(mg/week) | e | e e i
AU
wwng

* 97989 http://www.facebook.com/abhaiherb
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nMsAaNsea et SINlunsidy dninueifad e 919U 61 AL l@eTINsEninanTide 1 Ay adg

° o

A% Respiratory Failure AswdadUeiiisuddedua 60 au fengszning 42-92 U dalungiumends Jszeiv
INR tunne fe 2-3 Aelusewas 88.33 vewiaun drwlvaiivevdldvetsnininiiu Ae n1agialaiunan (Atrial
Fibrillation) Uaedulngilsasiu Ae lsaauduladings (Hypertension) Uandsian13199 1

M13199 1 uanstoyaniluvesUie (n=60)

v o DR ° v
dayaluvasgioeg I JeEAY

91y (X= 70.58 U, SD=10.31 T, Min-Max = 42-92 ¥)

LA
A8 23 38.33
AN 37 61.67
Target INR
2.0-3.0 53 88.33
2.5-35 6 10.00
1.5-2.5 1 1.67

¥

¥ < a
Jausldvaserninisu

AF a7 78.33
MVR 7 11.67
AVR 4 6.67
DVT/PE 1 1.67
Limb Ischemia 1 1.67
TsAs2u
lspaudulaiings (Hypertension) 34 56.67
angladiuludiongs (Dyslipidemia) 33 55.00
TsALwmU (DM) 13 21.67
L3Ai9 (Gout) 6 10.00
lsAvaenidenaus (Stroke/ TIA or Thromboembolism) 8 13.33
1salnsesn (Thyroid) a 6.67
15AneUR (Asthma) 2 3.33
COPD, BPH, Schizophrenia, CHF, Giant Cell Arteritis, Protein C Deficiency 1 1.67
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nmafiudeya Taslduuutuiing s1umm 192 ads wudlgmsunsien S 39 afs Andufesay 20.31
Tnonudgmidunsizenssninenniniufuomauniian 23 afs (Gosay 11.98) wilownsfinuigiaesulsemu
Pufueminiusasielifndymsunsiseesiian fio uzahan (9 sy ngiRnsaitimun 23 ade) sesasunie
Sodunshitorseminemivisuiveilésm 13 afs Govay 6.77) sriiwuidtaefulsemusiufueminiuuay
riaiﬁﬁmﬂaymé’umﬁ%mﬂaEjﬁqm fie Simvastatin (6 A% mnqﬂ’ﬁmmﬁﬁy’mm 13 A% wanesamsnadt 2
As1edl 2 Toyadunsizensenineininndufiueidu q viesniniuivens nglduuutuiindymiannsléen

wazALuzNsUTUTLIRe S SudueSaadlatnslunistnuse iR

DRPs: Drug interactions 1uuA3e (Fouaz) NUBLUR

Warfarin- Food 23 (11.98) aqu, Ni3eu, Lin, uzshegn, Az, ugszAiun, ds, Ands, nsedu,
39, nseiey, devuteu, &, dguny
Warfarin- Drug 13 (6.77) NSAIDs (aanaatintenasu), Rifampicin, Amiodarone (10 SW.84),

Omeprazole, Simvastatin

Warfarin- alcohol 1(0.52) GEf

v

Warfarin- Herb 2(1.04) 810y, 81579UUN

mnmsfudoyanuiithefiinonslifissrassanewimun 12 au wuidthefifeggeanlunduiogig
Uszrns fio 92 § wuenslifsszasdannsléenesiian fio \fingasniden S 6 ads udsmsldnuuuududin
wugthefiRnemslifisszassaneanas setlsimudtasiinnnedeneensuuss (Major Bleeding) wamssensnsdi 3
m3edt 3 wansdoyaiUieuiisusiuumaiineimslifisUszasdainnislioniiniu deusazudanslduuutuiin

YaymannsldeuazAmnuztinisusurunginsnisu

1M s lNsUsZAIRINE15HN3U AaunIsldwuUUudn nasmshiwuutuiin
UNIAU - SUIAN 2567 WIEY - BIn1AN 2568
A% (Govaz) A% (3ovaz)
Minor Bleeding 18 (9.37) 7 (3.64)
Major Bleeding 0 (0) 0(0)
Thromboembolism 0(0) 0(0)

NnNTIATeRlagldadf Paired t-test wuanslguuuTuiing dnasgrsfidedAgnisailunisiinduyes
$eway INR in Target TugjUrevianualunmsiu §U3engu Normalized uag Poor Control Tuvnug#ings Bleeding Risk

HuualdunfduuadslafidedrAgnieadd Fliauiwuududing 4 dusslevdlunisiindesazvos INR in Target

TngianizegddlunguiUleniidymilunisaiuay INR feuntiill (ngy Poor Control) UaAIRIRNT1A 4
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A13197 4 52uAT INR in Target nauwaznansldiuutuindgmainnisldenasAuuziinnisusuruing sz

32AUAT INR Wlmang naun1slduuutuiin naanslduuuduiin P-value  WdAgNeADA
@wuguae) UNTIAY - FUNAN 2567  LUWIBY - WA 2568
(Souaz) ($ovaz)
NGy (60) 47.09 58.03 0.013 Sig.
n&u Bleeding Risk (2) 37.78 46.67 0.295 Non sig.
ﬂEjﬁJ Normalized (51) 53.99 60.38 0.046 Sig.
n&x Poor Control (7) 31.26 41.67 0.023 Sig.

*MvuatedAn19eian P-value = 0.05, Anszilagldadia paired t-test

Wisuitsusavesnuutiuding fsegtrousaznaulngldadia One-way ANOVA wudnAn P-value Wiy 0.889
(P-value > 0.05) Faasulddn luifianuunndnensiifdfynisadfvesanadonisiudsunUasiosay INR in Target
sgwrhenguithens 3 nguarnmslinuuuutufind uansiimsnad 5
asedl 5 navesuvutiuiintgmannsliewasduugiinisufuruingnnnsuiiideduasudagnaulagliada

One-way ANOVA

F-statistic P-value y&n

0.22 0.889 Non sig.

WUIMMEINSIF N URUUTUTNY WueSosay TTR anaddnties (Savas 2.1) adrlsiniy Sesazaas TTR 19
ADUKATNAINT MU UUTUTNY Samalanudimneniivual’ A uinninsesas 70.00 LaRIRINNSINA 6

A519% 6 Souazue TTR (Rosendaal's method) AoulaznasnisiguuutusindgmiainnisldsinazAiugiinisusu

YUIPEITHITY
TTR (50waz) % Days Within Range > 70 (good TTR)
naunslguLuuTuing 72.63 66.04
(UN31AYN — SUIAN 2567)
naenslguLUUTUing 70.53 55.17

(WYY — E9IAN 2568)

nsldauuuutuiinyg 91w 192 At MNEUeNmue 60 AU (Rdeauay 3.2 AT9) unndveniulaiausiugy
Younduns Seay 89.58 liveusutaiausnuyvanndyns Sevay 10.42 LanWIN1TIN 7

A5199 7 NM58aNSUALUE N TUNSUSUTUNINE1 ST S UV LALN AN

L. . Lo CLEERY ladgausu
nspaNsuAuInluN1TUTUILIAE1INSTASY L . g .
. . AN (3088z) AsY (308az)
vasunndlaenduns
172 (89.58) 20 (10.42)
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Mnnstivdeya nuinduTRnu Sy 13 au (wwnd 4 Ay, Lnduns 2 AU uazneuta 7 Aw) danade
azuuuauiaudlaFessnnditulnssaniunniundsnslduuutuiing ydvdn lasundensdazuuuais
dintugsiign Wafleufuummduagneiuna Tnvaguie nslduuutuiinn Sssdvsnnlunafuyuaudanudila
yowaunng Lnduns uazneuna Tnefnanssnuiiwanssiululuusasndguin@n uansfnaadl 8
A3 8 AtedseziuumuiadlaFeamsUuune Maifndunsizensintsendiniuiveilisuas

#1153 uivemIs neukaznaansiduuutuiing (Pre-Post Test) lunguilduuunesy

azuuuauianuttlavawunwnd (4 aw) Aade SD
AouNS gL UUTUTN 6.25 0.50
waan1shuuTuiing 8.0 0.82
azuuuauIaANutilavewnduns (2 au) Anade SD
ApuNS gL UUTUTN 6.5 0.71
waan1shuuTuiing 8.5 0.71
AzuuuAuIANUTilaveIne1uIa (7 AY) Anade SD
AauMs MLuuTuine 6.29 0.95
ARINTIWUUTUTINY 7.71 0.76

nmsifudeyagldnuuuuiuiing $1uu 13 au nui Aedersiuumnuiimelanmsiuegluszduanniiae
#io Sopay 100 (5 Asuuudiandlduuurtesunna) lnearwiimelagaanegluduvendomuarnisiiluldusslovd
¥ud aweseusquusiiemiifeddusznoumsfiansanuunng) anugniesnundniving iladie uazannsnan
munaandoulunisuiurunet (Gesas 91.3) anuilemelasamegludiuvessuuuy Wi anuazmnlunisastoya
(ovaz 82.7) Wanafans9d 9

men 9 Amderuitaelalunslifruwuuiuiindagmannisldeussauuginsyiurnnensvhsulungulduuunesy

AnadeAuienela (Fovay)  Aade (sb) NUBLNE)

wwng Wnauns NYIUIE

Juuu

ATULALZANVDIVUINAITN YT 88 88 80.8 856  5.51
ANUAzAINluNNalaya 84 84 80 827 246 ﬂ::me‘i"lqm
dlawn

mmmamqmamﬁam 96 94 84 913  7.73 AZUUUEER
mmgﬂéf@mmmé’ﬂimmi 96 92 86 91.3 6.31 ASUUUFIEN
Winladng 96 92 86 913 631 AZULUUGIGA
nsthlulduszlevd

auns0inlUle pre-counseling 16934 92 88 86 88.7 296
anpuAaIAAAoulunITUSUTLNAET 96 92 86 913  6.31 AZUUUEIER
anunanalalunwsau 100 100 100 100.0  0.00
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Tssneu1aaun 700 tige innsiawsuutuindgmauswaz Auuzinusuaunesise wuinmslduuududing
dwwalsifihefian INR in Target iintussnsdifoddameadn sghslsfimumsfinwvesgivissn oy uazans’
fnsfamnuuutiuding luguiuy Free Text fe WndwnsdesyimsAnauneninEuiidomnsausuiummdies Iy
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Tufaenguil

nnsiiudeyanuin¥esazves Time in Therapeutic Range (TTR) fiAnanandnies (Sevas 2.1) Taudaiu
M3fnwIvesusing wedns” vinsdnuluadiininiviiu lsameruiayuyuving 30 Hee Janavasnsimunguiuunis
vivramandensslufiaenddnnsiiu ivdeyaidussesinan 1 U nudr drdesar TTR ndsnisiaundfisduain
Aeumsimuegaiitioddymeadia a1ndesay 44.11 Hufevar 67.35 adenaidonnanszesaniafudeyaluns

o P

aiifiszovnandu lWawsnagiieutisUssdnsammsaauan INR lusveremldegnuiass Inean TTR Aildannisiivdeya

D
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A

fiudetied msunsusadiunaunimnissnwaasiideyasdeos 6 Weuds 1 U wislilda TTR Aududuazdudunui

a

gniaszdvinmmsinm’® eddsimumanaiuteyalunsfineweddl Tiknaesrdosiunsfinuvesiudey yadufis

U U
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