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Study on the Correlation between International Normalized Ratio with Plasma Concentration of Warfarin En-
antiomer and Dose Density after Cardiac Valve Replacement

ZHU Jun-rong', CHEN Xin?, HONG Xian-hua', ZHU Yu-bing', TAO Yi-fu’(1.Dept. of Pharmacy, Nanjing Hospi-
tal Affiliated to Nanjing Medical University, Nanjing 210006, China; 2.Dept. of Cardiovascular, Nanjing Hospi-
tal Affiliated to Nanjing Medical University, Nanjing 210006, China; 3.Centralized Procurement of Drugs Man-
aged Center of Nanjing, Nanjing 210019, China)

ABSTRACT OBJECTIVE: To discuss the correlation between Interntion Normalized Ratio (INR) with concentration of warfarin
enantiomer and dose density after cardiac valve replacement. METHODS: The plasma concentration of R-warfarin or S-warfarin,
dose of unit weight and INR of 176 patients with anticoagulation after cardiac valve replacement in each time point were moni-
tored, and the correlation of INR and warfarin plasma concentration or dose was observed. RESULTS: Doses of all patients in
24-288 h were significantly higher than 0 h, the differences were statistically significant(P<<0.001), the dose was fluctuated within
a certain range after 96 h, and compared with 96 h, there were no significant differences(P>0.05). Average plasma concentration
of R-warfarin or S-warfarin had consistent trend, plasma concentration of enantiomers was fluctuated within a certain range after
108 h, there were no significant differences(P>0.05). Compared with 0 h, there was no significant difference when INR was 12 h
(P>0.05), it increased significantly in 36 h and had been increasing, then fluctuated within a certain range after 108 h, compared
with 108 h, there were no significant differences(P>0.05). The correlation coefficient between INR and unit weight dose of warfa-
rin in 60 h>36 h>12 h, it showed correlation(P<<0.001). There was certain correlation between plasma concentration of warfarin
and dose density in 12,36 and 60 h. CONCLUSIONS: The correlation between plasma concentration of warfarin and unit weight
dose is stronger than the correlation between INR and unit weight dose. When combined with other coagulation, it may help to man-
age warfarin dose.
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1 #RE5FE
1.1 #ERSRIE

FEAL 2013 4F- 10 J — 2014 4 4 F FRGEA 7.0 WENLABAR AR B 45k
FARMEE 17601, k82 51, Lotk 94 4 ; 4E#% (55.63 £12.72)
& PR (63.83 +10.67 ) kg 3 B4 BN HRAR 135 4], AU A
A1 RGO IIBE 1561, 290 64 41, 324 98 41,4 % I Wl ; &
F AP 1A 4], &3 D7 B 68 191 . AN 78 7 R4 Tk Be L2418
PRZE Lot , i iR S T A RE .
1.2 &I AHE

BT e TGS 2 REi s 3 KIF UG 0 IR A (1
A5 UAR 25 M AT BRA R BAS < 2.5 mg/Fr ), 1 RGR &
1.25~2.5mg, & H 1R, MRIPEMRE A IS E1E IR 6 4~ A
B K B[R]
1.3 HAFREMINRIE

P B85 T IR 25 12 h 5 R AR KL 2 mil, >R FH e[k
ML INR ( H A 75 27 55 HE CAT000 BUEE I A1) , FEAR ¥ s
INR AR A0 L A 5 27 245 590 8 T — U R I ik . A i i) 25
14 LSRRI I 2% R B E

SR Y 50 B30 A €8 18 15 00 R Yk PRORT WA I 4 ok B, A ik
AT HE Fh E 1 Sigma R A ml AL, %A @IEH R
Chiralomix SA F-PE 1% (250 mmx4.6 mm, 5 um) (FRHHFESF
BHA A ED s HEE A ZR s sl R - 1E 2 e (20:80, V7
V)5 R 1 ml/min; #0308 nm.
1.5 SitEA =%

K JT SPSS 19.0 G344 X B4 E 47 43 o THE SR
X & s RN, BT AR F Mann-Whitney U #5550, P11
XPREAS ] 2R FH Wilcoxon #F-5 FAGr 9, 1ii A Spearman #£474H 3¢
FEO T, P<0.05 WERASIFE L.
S
2.1 FBEEREERFEHEHFIELER

FIF A B A 2R R TE 24~288 h I 34 B 355 T 0 hif, 2%
SEW Geit#aE L (P<<0.001) 596 h 5 R 4 25 K B e — 23
FEIN Tk sh, 4896 hiny 25 ¥ e Ge 08 L (P>0.05) , JEA
Fae W 1.

F1 BRESEERFEHLEAFIELER (x+s, n=176)

Tab 1 Comparison of dose at each time point(¥+ s, n=176)
SHILh B g

0 1.552£0.495
24 1.761£0.505°
48 19210535
7 1.932+0.638
96 1965£0.777°

120 1915£0.905
144 1990£0.878°
168 1.959+0.893*
192 2045409147
216 2.08140.872°
240 2.10340.850°
264 1.840+0.879*
288 1.895£0.815°

.50 hifHe#e, *P<<0.001; 55 96 hinf b4 ,"P>0.05
Note:vs.0 h, *P<<0.001;vs. 96 h,"P>0.05
2.2 HBTiE) SRR A I 3R K
R-FETAR (S-S MO i 250k i AR Ak 34—2, 108 hs
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Xof WA R P AE — E YL B N BT 8l 2108 hiRf 22 5745 T8
Gt L (P>0.05) AT FEILIE 1,

45
—a— SR

—B= R

0 2 48 72 % 120 13“63 192 216 240 264 288 336
1,
1 ErE SRR R I 3R R E A (n=176)
Fig 1 Charge of plasma concentration of warfarin enantio-
mer at each time point(n=176)
2.3 EBESRINREL
INR7E 12 hif 4 0 h i He 22 e i 08 L (P>0.05),
F£36 hisf 3% B, 25— B 1 Fh, % 108 h 5 f£— & i
RS, HAL 108 hinf 22 55 4 TG4 5 L (P>0.05) , HaA
FaE  TEULIE 2.
35
3
25
2

L5
1

0" 24 48 72 96 120 141 168 192 216 240 264 288
IR, h

B2 &AtiE S INREE (n=176)
Fig2 Change of INR values at each time point(n=176)
2.4 HETRRTRRR I 37 7K B 5 INR BYAE K8
INR 52} 60 hilf i) R-HEIEAMRUR AR X (P<<0.05) , 5lIRZY
36.60,108.,228 hiR i) S-HEZAIREEARSC(P<<0.05) , 5 HABZA 2}
(] AR A I SR E ARG (P>0.05) , HEILE 2,
F2 HEEMITBME I RKES INRFIHEREE(n=176)
Tab 2 Correlation between the plasma concentration of
warfarin enantiomer and INR (n=176)

36 0.154 0.329 0.374 0.017
60 0481 0.011 0.618 0.001
108 0.190 0.228 0339 0.028
28 0.370 0.293 (.636 0.048

25 HLERBMEREBLAFIES INRBXMYE

X AEBE ] INR ISR (4 £ R T A B AL A o o
250 5 INR BRI OCHERFTE , 55 B, INR SR pk s
PR 23 255014t 60 WA SC R %> 36 hikf > 12 hitf, H HAA
FE(P<<0.001),HEF 3.
®3 EEMRBAMERELBFIES INRIHEXME(n=104)
Tab 3 Correlation between unit weight dose and INR (n=

104)
eEapiai ] HERE P
12 hit 0.195 <0.001
36 hi 0.226 <0.001
60 hisf 0.289 <0001

2.6 fEEMITEAIMRKES BAKRELGFIENMEXM

NP4 ot ST [E0) INR A TR e 745 10 £ 3 1A 5 A8 0 MO Aot A 1 25
%R 5 AT A5 4 2R R R AR DGR 9T, B R R B, R-1E T
MR S-HEVERR M MR 55 12 .36 .60 h i Fié B 40 i £ 25 245 0 o
W —E WA DEPE (P<<0.001) , FEILFE 4.
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R4 EEMRWTREMRRESBAERELATIERHEX
1 (n=104)
Tab 4 Correlation between the plasma concentration of

warfarin enantiomer and unit weight dose(rn=104)

PR3 T SRR,
A2yl R E Wi 2 et R

12 hit 0.591 <0.001 0483 <0.001

36 hif 0.569 <0.001 0.509 <0.001

60 hikf 0471 <0001 0.468 <0.001

3 Tt

AWFFELE R WIR  ARIEM G 250 = AE 96 h 5 #a T A , 48
ARG LA 1M 2 ¢ R INR 7E 108 h R #a FRa g . X Al fig &
0 HIRAETEAR 12~24 2%, 132 1 2y 36 ~42 h, Ui M 5
TG IHE] A 72~96 h, B INR S AR MR e A4S 1l 5 v B8 ) 2%
thie T2 n etk . LIERFSE R0, ARk INR 76 72 h
JEMie & TR, MAEE A INR 7E k25 108 h 5 A #
THRGE, T RE S AR I IR IR 4 2557 A 1.25~2.5 mg, fif I
IR SCHRBIF ST I HRTR MR IR 25 25700 5 2.5~5 mg %

AT FE S5 I R, INR 548 06K i 3 v 2 A A
Koo TRFEAEDRIMETE R, 78 36 h e , AR I 25 1k B X4
{8 5 INR 2 1 2 1F A 56 (r=0.894, P<<0.001) , B K&E0EY
TFFREE R R, £ 48 hm , FEvopkaf 2 vk B 15 INR 5 1 25 1A
K(r=0.63,P<<0.05), BILIEHEHIFFREIR IR, SARTLAR
1 S-AE AR I 3% e BEAE 120 h 5 45 INR 52 1EAH ¢ (P<<0.01) .
AT G5 5 /R, R-AE AR SR Il 2% R 5 55 INR A5 A
KM (P<<0.001), ULZ5IE SHHCHIFSE R —2". ILsh, AHit
FE R S-AE TR PR S e i 5 I LA A % 22 45 24 B[] a5 (36.
60,108,228 h) ¥ INR FHC , R-HE MR I 5k i 5 1 A Hsf i) o5
(60 h) [ INR #H5¢ ., Lombardi R Z59%G 2893 riA Ny , 1] 1
WEER FRES SIS LT ] R
A INR XA b 3 e B O S5 AR o

Kwon MJ S5 105 441 ik FAE AR 14 LI _E A0 55 B 5l
FEE AT IR TSR T AT G INR , I35 e B 45500 g R e bk
i (7=0.259,7=0.029) , A]K§ 600~2 600 ng/ml{F J AL M
TRITH VO . AR Y, R-HRIE AR 2R MR B2 5 12,36 .60 hit
A BRL A7 A4 J5T Sk 25 24 710 Sk A RE DG AT 43 51k #1) 0.591,0.569

0.471, S-H& 1 MR I 4351 3% 51 0.483.,0.509.0.468 , 3 55 F INR 5
BRI R 265 2 551 PR D
R SR BRI S A PROGT B AR I 4R X — SRR Bt AR
H R IC L KBRS (HE 5 INR R AE7E—E A 2%
P, FLARTR MO WA i v B 5 B R ok 2 24 0] ok 1Y R DG
PR3 T INR 55 50 R 5 o5 28 24 700 o A9 A DG, 76 ) At 58 1.
BYRAHZS AR, AT R B T AR AR OUHZ AR 2L INR {EELL A
F BARYE ) f A H,
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