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The goal of oral anticoagulation therapy with warfarin is to maintain INR values within the
therapeutic range in order to prevent complications such as bleeding and thrombosis. The purposes
of this study were to investigate the current level of anticoagulation control using INR values, to
investigate the incidences of thromboembolism and bleeding complications, and to compare the
effect of low intensity INR regimen with therapeutic range recommended by ACCP (American
College of Chest Physician). Two hundred three patients with mechanical heart valve replacement
done at Yonsei University Cardiovascular Center between January 1994 and December 1996 were
selected and reviewed retrospectively. The target INR ranges of 2.5~3.5 (ACCP standard) and low
intensity INR of 2.0~3.5 were used for evaluation. According to ACCP standard, 51.2% of patients
and 31.1% of INR values were within the therapeutic range when average INR and cumulative INR
were used, respectively. Applying low intensity INR values of 2.0~3.5, the therapeutic control was
achieved in 57.4% and 90.1%, using average INR and total INR, respectively. The incidences of
major and minor bleedings were 0.5% and 26.6%, respectively. The incidence of thromboembolism
was 0.5%. There was no significant difference in terms of complication incidences between INR 2.
0~2.5 and INR 2.5~3.5 groups. However, INR values at the time of bleeding were generally high.
In conclusion, the evaluation of patients with mechanical heart valve replacement showed low level
of therapeutic control with warfarin therapy. This is partially explained by the fact that the physi-
cians at Yonsei University Cardiovascular Center were using lower intensity INR values as a goal
than recommended INR. Also, in the near future, systematic anticoagulation service should be
implemented at various hospitals in Korea so that patients on anticoagulant therapy can be more

closely monitored to be within the recommended INR by ACCP. (Kor. J. Clin. Pharm. 1999; 9(1):
27-34)
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Table 1. Clinical characteristics of the patients
with mechanical heart valve replacement

Characteristics Number %
Total 203 100
Age (years) 49+11.8
(19~73)
Sex
Male 92 45.3
Female 111 - 54.7
Valve position
M 90 443
A 55 27.1
A+M 46 23.6
M+T 8 30
A+M+T 4 2.0
Duration of follow-up (years)
21:+£09
(0.6~3.6)
Concurrent discase
Atrial fibrillation 26 128
Hypertension 1 0.5
Cardiomyopathy 1 0.5
Use of antiplatelet drug
Aspirin 8 39

M: mitral A: gortic T: tricuspid
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Fig. 2. Distribution of average and cumulative INR values at various follow-up duration

Table 2. Minor bleedings

Types of bleeding Frequency* %
Bruising 16 29.6
Hematuria 7 13.0
Epistaxis 7 13.0
Hemoptysis 6 11.1
Gingival bleeding 5 9.3
Vaginal/Urethral bleeding 3 55
Melena/Rectal bleeding 3 55
Increased menstrual bleeding & 3 55
duration
Hematemesis 2 3.7
Wound bleeding 1 19
Conjunctival hemorrhage 1 1.9
Total 54 100
*Two different types of minor bleeding in 5 patients.
& 50131 ch(Table 2).
INRZF @8I0 ARIREA|

ZWNIEe} INR 2] 9h8] RS dolry] 95
BAEY] A INR A E ol 8] $¥o] qlgld F
3 %] doluiA gohdd FoB o] INRT}E
ARAE B o BARAY foMel ddckp=
0.549). m1edr}, INR W 9)7} 3.58 254 of £$¥o)
et 797} 5% 5 INR 47} 28 e
AEPE 28 A%l AW B F5IrHp<0.0001)
(Fig. 3). ¢ INR $X& o]&8]4 low intensity
INR 7]%2.2 H71-& v INR 2.0~2.59] s}l
82 F9) INR 2.5~3.59) sfdale fap § o))
2% A HlEE Ao} giglor (p=0.05) F T2 &
A T4 Aol E Aol e] ¢igich. Cumulative INR

m2e-2.5

1 M
Follow np duration (years)
Cumulative INR

B

B35

155,38
B

»35
B b

Fig. 3. INR values at the time of bieeding episo-
des (p<0.001)

& ol&she e AS= 7 vl MpA A ole
INR 42 3 INR 2.0~25 9] o] =% #]§o]
50% o}AF3l 2% INR 2.5~3.5 #¢l Wol] =% u]$
o] 50% o143l F T Abolel ¥ A Holrt ol
% tHp=0.618)(Table 3). 18] 7 &4o] whai=lgisl 3t
A& 7HEY) aspiring AHEHY A9 2§ 39oly]
ooy INR 2.0u)gbell A 19, 2.0~25904] 19, 2.5~
3.5004 194 Vel

Warfarin} J&IXt

Warfarin®} 43 2h8-& 4o 4 gloka Bl
kEo] AWrE A4 3 384l 187%F el
o, 37¢] FAjelAle 5 7FA 579 ool Autslsd
o] F P Bl A oF¥o] cimetidine]ld]
387 & 2079l 52.6%% ApA|8}ga(Table 4) war-
farin®] <FE-Fefi gl Q3kE & o & o] &



Table 3. The comparison of bleeding episodes in low intensity and therapeutic INR groups

Categories Patient number (%)
Average INR method Cumulative INR method
2.0~25 25~35 2.0~25 25~35
Total 80 103 17 29
Age (years) 49.0+11.6 49.6+11.6 48.8+11.9 49.0+11.8
Sex
Male 37 (46.2) 47 (45.7) 11 (64.7) 6 (20.7)
Female 43 (51.8) 56 (54.3) 6 (35.3) 23 (79.3)
Bleeding 14 (17.5)* 31 (30.1)* 2 (11.8) 5(172)
*p=0.05

Table 4. Concurrent drugs with known interaction
with warfarin

Drugs Frequency™* %

Cimetidine 20 52.6
Ciprofloxacin 6 15.8
Sucralfate 4 10.5
Propafenone 3 8.0
Erythromycin 2 53
Rifampin 1 2.6
Amiodarone 1 2.6
Omeprazole 1 26
Total 38 100

*Three patients had two drugs.
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