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Abstract

Background: Warfarin has been used for treatment and prevention of systemic thromboembolism
in various indications. Several factors can affect to warfarin response, but the association between chronic
kidney disease (CKD) and warfarin response has been limited. Objectives: To determine the relationship
between INR variability and CKD and time in therapeutic range (TTR) and CKD. Methods: This was a
retrospective cohort study at Rajavithi Hospital during January 2017 to June 2020. The inclusion criteria
were 1) outpatients older than 18 years of age 2) taking warfarin for the first time at Rajavithi Hospital and
3) to follow up the treatment continuously in Rajavithi Hospital until the INR values were achieved the
target range at least 2 consecutive times. The patients were divided by eGFR into 2 groups (group 1: eGFR
> 60 ml/min/1.73 m* and group 2: eGFR < 60 ml/min/1.73 m” without renal replacement therapy). The
data were analyzed by using SPSS program version 22.0. Results: A total of 390 patients were identified.
The mean age was 61.00£17.39 years old and 55.64% were females. Each patient was classified by eGFR
into 2 groups (group 1; n = 260 (66.67%) and group 2; n = 130 (33.33%), respectively). The median of INR
variability was 0.15 with significant difference and the median of TTR was 60.22% with not significant
difference between two groups. Conclusions: Our study showed that INR variability was significantly
different in each group while TTR was not significantly different among studied groups. CKD patients had
lower INR variability and TTR than the normal kidney function group.
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Inclusion criteria (n = 1,675)

. Wuftheuen ongaaus 18 Vyuly
. BulfenndviFuasausnitsn.s w3 (ndeusld)

a o oA a '
. WAnnRansinyseliiosaulian INR aglut
Whndne >2 ASsRnnaiu

Farnmssmnnaunsieginisiisiua 385 e il
Srununguiedidlungui 1 wag 2 unnssiuroutng
1 fRdedddnmsfnanuudadniitelisiuauiieds
Tuusiaznaulndifssiusnniian (ngudl 1: ngudl 2 Wity
2:1) laggufioe1998 SPSS program (gﬂﬁ 1) 4
Q’ﬂwﬁmummsﬁﬁwm 390 518 \DuwAndgs 217 518
($oway 55.64) waviwAwrie 173 518 (3ovay 44.36)
(p-value = .113) @1giad8 61.00+17.39 U (p-value
< 001) Tnegfthelunguil 1 wag 2 Fd1uau 260 uaz
130 519 (Sowaz 66.67 way 33.33) mwa1nu Toudld
g1 fEuinuiniign 3 Suiu Tiud angilaves
Uudunia (non-valvular AF) $1uau 131 51 (Sovay
33.59) setaun fo WSumsidiniudsuauilaiien
(mechanical valve replacement) 31U 84 §18
(Soway 21.54) LLasmw?ﬁJLﬁamqﬂﬁy’waamﬁamﬁw
fan (deep vein thrombosis; DVT) 91u2u 40 518
(Foway 10.26) aua1au (p-value < .001) @19sU
Tsasauuenmileainlsafiddevsldveseninsnizu
3 gudiuusn laun lsaAnnusuladings (hypertension)
1UIU 85 918 (Sovay 42.29) 59991 A9 15ALUIINUY
fiafl 2 (diabetes mellitus type 2) §7uau 37 318
(Sovay 18.41) wazlsalvsiuludoniinund (dyslipidemia)
117U 30 578 (Foeaz 14.93) muadu (p-value = .520)
(37971 1)
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Exclusion criteria

(n=1,105)
1. fid1 INR geldeglutrndinunsudalyl
p|  awnsoinnudeyasiold (n = 106)

v

2. l4dl@sunismsaaen eGFR nmeluszezingn

njvUogoonidu 2 nguaus:au eGFR (n = 570)
nuil 1: eGFR >60 1a./ufl/1.73 a5l (n = 398)

mhmsfinw (n = 947)
3. Wudthedlesumstamauwnula (n = 52)

naudl 2: eGFR <60 1a./u1#1/1.73 nau. wazdildldsunsthdamaunule

(n=172)

|

duUseignsounisAnu Taeld SPSS program (n = 390)

ngufl 1: eGFR >60 18./ufi/1.73 a5l (n = 260)
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a1s1vf 1 dnwaugiluvresUlsiunueinidy (n = 390)

w1s1i109s
gt (fovaz) 390 (100.00) 260 (66.67) 130 (33.33) -
818 median (Q,, Q,) @) o100 >0 1200 <.001
) (49.00, 54.00) (41.55, 66.00) (64.00, 81.00)
wA (Fouaz) 113
Y18 173 (44.36) 108 (27.69) 65 (16.67)
e 217 (55.64) 152 (38.97) 65 (16.67)
Fausldernimzu Gewaz) <.001
Non - valvular AF 131 (33.59) 55 (14.10) 76 (19.49)
Mechanical valve replacement 84 (21.54) 68 (17.44) 16 (4.10)
DVT 40 (10.26) 29 (7.44) 11 (2.82)
Ischemic stroke 29 (7.44) 21 (5.38) 8 (2.05)
PE 21 (5.38) 20 (5.13) 1 (0.26)
Thrombosis of other specified veins 21 (5.38) 16 (4.10) 5(1.28)
AF with mechanical valve replacement 11(2.82) 9 (2.31) 2(0.51)
AF with stroke/TIA 10 (2.56) 6 (1.54) 4 (1.03)
Others 43 (11.03) 36 (9.23) 7(1.79)
15a3u (5oaz) 520
Hypertension 85 (47.75) 38 (21.35) 47 (26.40)
Diabetes mellitus type 2 37 (20.79) 10 (5.62) 27 (15.17)
Dyslipidemia 30 (16.85) 9 (5.06) 21 (11.80)
Congestive heart failure 26 (14.61) 13 (7.30) 13 (7.30)

nNguil 1: eGFR >60 18./u17/1.73 954, NGuTl 2: eGFR <60 1a./u1ii/1.73 w3, uasdlailasunsrtamaunuls,
median (interquartile range (IQR)) fi9 AWisEg 1Y (AIaETEINAIBINE) eGFR; estimated glomerular filtration rate,
AF; atrial fibrillation, DVT; deep vein thrombosis, PE; pulmonary embolism, TIA; transient ischemic attack, Others:
Tetralogy of Fallot (TOF), dilated cardiomyopathy (DCM), ventricular septal defect (VSD), pulmonary hypertension
(PHT), p-value < .05 uanien1siiea g Naad

wWan1sANuIA INR variability n1a:ANTTR

desmndayaiildanmsienesiidesiusimanszneiuuubiung Jmaseumiuuanisesiisegiulungs
magrausazngulagly Mann - Whitney U test

A1 INR variability (Fihn’s method)

dHosnnitheusmeduiielnififedildonisituasinansad INR fes 1 ada silildansnsiun
A1 INR variability anugmsasnanlannste ludiuaugte 390 18 awnsad1wInel INR variability ta 255 518
(Fovaz 65.38) Tnogthelunguil 1 anunsaduamAl INR variability 16 152 518 ($esag 58.46 vesdwugie
Tunguit 1) wazgthelunguil 2 annsafmulsie INR variability 16 103 518 (ewaz 79.23 vesdwaugiely
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g 2) Farnslseguveda INR variability TugUiema 2

9
oA

naufe 0.15 Tnegthelunguil 1 uag 2 fldssegiuves
A1 INR variability 17U 0.12 wag 0.19 auadiu Jewu
ANLANASOENNITE A 19ads (p-value = .010)
(571971 2)

A1 TTR (Rosendaal’s method)

\os91nfUasunssiefidn INR aguontas
Whvaneann uaziiszeesinenanangian INR utazass
aiwindu iilalansnsaduinen TTR anugnsaangin
lonnsne Tudrwiugdhe 390 siganansarmuIna TTR
16 141 50 (Fevay 36.15) Taggthelungudl 1 anansa
AR TTR 10 90 918 (Fesag 34.62 vesduiugUae
Tunguit 1) waggthelungudl 2 awnsadumen TTR
16 51 519 Bowar 39.23 vesdwaugtelungud 2) 3
Assegiuvesen TTR Tuffthevis 2 ndufie Sovay 60.22
Tnogthelunguil 1 uas 2 fiandisgiuvesd TTR fevay

61.86 wazSavay 54.04 snudnu Faluudazngulaiianiig
WANANNEDR (p-value = .133) (1152199 2)

Jode3du ) Rowilimadon INR variability
na:A1 TTR

dwfudladedug flenaiinadenn INR variability
wazen TTR Hu Adeldfnwuse fRnmsldenifinsuns
Aseivennsnnsuresiieusassie wafeldnunis
Wasuuvasen INR Mvhlsieguentaadmanesmine
AUrglasusmivennivity lneseduanusunseves
MIAnSunIizen (severity) ivszidiu fie sedu major B9
mnefsafifntuanailigihefinisns viededin®
F18n15eTIinsunsisefuenn B usesu major Tunis
ﬁﬂmﬂiﬁuﬁ amiodarone, azithromycin, clarithromycin,
ciprofloxacin, fenofibrate, gemfibrozil, levofloxacin,

metronidazole, rosuvastatin, simvastatin

a1s10A 2 AL5Eg1U (median) wazAdesEnIneAIalng (interquartile range; IQR) w84A1 INR

variability wage TTR

wasa0109S

INR variability 0.15 (0.04, 0.34)

0.12(0.02,0.29) 0.19 (0.07, 0.38) .010

60.22

Time in therapeutic range; TTR
(32.18, 89.02)

61.86
(42.20, 92.34)

54.04
(26.67,82.11)

133

VIIENNIR): Aiiuanalussnie median (Q1, O3), p-value < .05 kanidansiiea N 19ad8, INR variability (Fihn’s
method) upiildszdiunaiandeavuuyesa INR 75al899087 INR ivane Tnegagiidinn INR variability g9 e
A1 INR aghuantnthuuien, TR (Rosendaal’s method) (Tumilgsssiulsanan IMaE A INUABAA YN TS SN
Faee1975M5U T high - quality anticoagulation management (HOACM) A MuA3I11935714%89 TTR 9I0N15AININAIE
351035 wilemasoglurasiosay 60- 70 lag TTR Soeas 60 waned Tu 100 $u Fuszanas 40 Suiigiaedpamideswonisiin

N1zideneeNY3eN 1 ANEENARY

J91sd
N13UsEIUYSEANS A NAZANUADAABYDINT
$rw1a88121593uagldA1 INR variability wazan
TTR TunisAnunilldanansasuamen INR variability
Tlugtaeynae iiesngirsuesoidugiaelnii
iesuldenniunazinansavdn INR ies 1 ads
Fawudn A1 INR variability Tugthenguil 1 wag 2 4
Anuusnsinsegadidodfynisada Tnegtiediisysiu
eGFR gnd1 za1unsamiuaudl INR Tveglugia
WhmngldAnindithedifisedu eGFR fisnin dwue

TTR Tunisnwildanmnsodmualdlufiaeynsie
WuReaiu 1lesngiasuesieildl INR aguentag
Whnesnn waeiiszeeineraansnsIaa INR usiazasa
Liwindu Fslinunnuuansinsnsadfvosdn TTR Tu
fUnenguil 1 uaz 2 eglsimu fUaelungud 1
wnlifuien TTR gendngthelungudl 2 uandliiiudn
fUhofilszdu eGFR mazfinnuanansalunismiuay
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