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Determination of Practical Dosing of Warfarin in Korean Outpatients
with Mechanical Heart Valves

Byung Koo Lee, Ph.D.*, Ju Yeun Lee, M.S.**, Young Mi Jeong, M.S.*
Myung Koo Lee, Ph.D.***, Ki-bong Kim, M.D., Ph.D.**** Hyuk Ahn, M.D., Ph.D.****

Background: Following the implantation of heart valve prostheses, it is important to maintain therapeutic INR to
reduce the risk of thromboembolism. The objective of this study was to suggest a practical dosing guideline for
Korean outpatients with prosthetic heart valves managed by a pharmacist-run anticoagulation service (ACS).
Material and Method: A retrospective chart review was completed for all patients enrolled in the ACS at Seoul
National University Hospital from March, 1997 to September, 2000. Patients who were at least 6 months post-valve
replacement and had nontherapeutic INR value (less than 2.0 or greater than 3.0) were included. The data on
688 patients (1,782 visits) requiring dosing adjustment without any known drug or food interaction with warfarin
were analyzed. The amount of adjusted dose and INR changes based on the INR at the time of the event were
calculated. Aortic valve replacements (AVR) patients and mitral or double valve replacement (MVR/DVR) patients
were evaluated separately. Result: Two methods for the warfarin dosage adjustment were suggested: Guideline |
(mg-based total weekly dose (TWD) adjustment), Guideline |l (percentage-based TWD adjustment). The effectiveness
of Guideline | was superior to Guideline Il overall in patients with both AVR and MVR/DVR. Conclusion: The guide-
line suggested in this study could be useful when the dosage adjustment of warfarin is necessary in outpatients
with mechanical heart valves.

(Korean J Thorac Cardiovasc Surg 2005;38:761-772)
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Table 1. Demographic characteristics of patients (AVR, MVR)

No of patients (%)

Variable
AVR MVR/DVR
No. of patients 151 537
Male 89 (58.9) 182 (33.9)
Female 62 (41.1) 355 (66.1)
Age (yrs)
Mean age (yrs) 52.5 50.5
<40 27 (17.9) 99 (18.4)
41~50 30 (19.9) 152 (28.3)
51~60 49 (32.4) 190 (35.4)
61~70 39 (25.8) 88 (16.4)
>71 6 (4.0 8 (1.9
Range 23~74 21~75
Weight (kg)
Mean 621105 573=£9
Median 60 56
Range 40~95 38~86
Years after operation
<1 yr 14 (9.3) 20 (3.7)
1~3 yrs 32 21.2) 124 (23.1)
3~5 yrs 22 (14.6) 88 (16.4)
5~10 yrs 63 (41.7) 182 (33.9)
>10 yrs 20 (13.2) 123 (22.9)
Duration of ACS
<1 yr 4 (2.6) 12 (2.2)
1~2 yrs 48 (31.8) 137 (25.5)
2~3 yrs 70 (46.4) 280 (52.2)
3~4 yrs 29 (19.2) 108 (20.1)
Hospitalizations 12 (7.9) 42 (7.8)

AVR=Aortic valve replacement; MVR=Mitral valve replacement;
DVR=Double valve replacement; ACS=Anticoagulation service.
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Table 2. Adjusted and previous mean INR and warfarin dose in AVR patients

Mean INR Mean weekly dose of warfarin (mg)
INR No. of cases
Previous Adjusted Previous Adjusted
<1.50 23 1.37 221 34.01 37.46
1.50~1.74 88 1.64 232 3245 34.61
1.75~1.99 121 1.85 235 32.38 33.96
2.51~2.99 26 2.86 235 38.29 36.97
3.00~3.49 63 3.24 2.39 34.47 32.44
3.50~3.99 22 3.66 2.39 33.97 31.05
4.00~4.99 7 4.55 241 34.07 3043
>5.00 3 5.21 2.54 35.78 30.33
AVR=Aortic valve replacement; INR=International normalized ratio.
Table 3. Adjusted weekly warfarin dose in AVR patients (mg vs %)
Weekly dose change (mg) Weekly dose change (%)
INR
Mean+SD Range Mean = SD Range
<1.50 3.44+1.25 1.5~75 11.63+6.81 5.88~30.61
1.50~1.74 2.15+0.98 0.67~.67 7.431+4.40 1.64~22.50
1.75~1.99 1.59+0.63 0.67~3.50 5341258 1.97~14.29
2.51~2.99 —1.32%0.65 —-35~-05 —3.7212.06 —~10~-0.84
3.00~3.49 —2.03+1.13 —7~-0.58 —6.35+3.75 —19.97~-191
3.50~3.99 —293+1.65 —7~-1 —9.10+5.04 —20 ~-2.38
4.00~4.99 —3.641+1.63 —7~-2 —11.37+4.89 -20.0~—-6.10
>5.00 —5.44%2.70 —-7~-233 —14.78 £6.37 —20.0~ —7.68

AVR=Aortic valve replacement; INR=International normalized ratio, SD=Standard deviation.

Table 4. Guidelines for warfarin dosage adjustment in AVR patients

INR

Guideline 1

Guideline 1I

<1.50
1.50~1.74
1.75~1.99
2.00~2.50
2.51~2.99
3.00~3.49
3.50~3.99

4.00~4.99

>5.00

Increase TWD by 3~4 mg
Increase TWD by 2~3 mg
Increase TWD by 1~2 mg
No change

Reduce TWD by 1~2 mg
Reduce TWD by 1~3 mg
Reduce TWD by 2~4 mg
Hold 1 dose,

Reduce TWD by 3~4 mg
Hold 2 dose or more,
Reduce TWD by 4~7 mg

Increase TWD by 8~15%
Increase TWD by 5~10%
Increase TWD by 4~7%
No change

Reduce TWD by 3~5%
Reduce TWD by 4~8%
Reduce TWD by 7~12%
Hold 1 dose,

Reduce TWD by 9~14%
Hold 2 dose or more,
Reduce TWD by 12~18%

AVR=Aortic valve replacement; INR=International normalized ratio; TWD=Total weekly dose.
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Table 5. Assessment of guideline | vs guideline ilwarfarin dose in AVR patients

Guideline 1

Guideline 1T

Error (mg) p value
n Effectiveness % n Effectiveness %

0 242 67.6 169 472 0.0001
<05 299 83.5 265 74.0 0.0009
<1 340 95.0 318 88.8 0.0013
<2 353 98.6 351 98.0 0.2810
>2 5 1.4 7 2.0

AVR=Aortic valve replacement.
Table 6. Comparison of dosing errors between guideline land guideline Il in AVR patients
Guideline I Guideline 1T
Group Errors (mg) p value
n Effectiveness % n Effectiveness %
0 28 60.9 23 50.0 0.1492
Lower d <05 36 78.3 29 63.0 0.0548
°(W<°’23 ose) <1 45 97.8 38 82.6 0.0071*
m
& <2 46 100.0 45 9738 0.1587
>2 0 0 1 2.2 0.1587
0 174 68.0 131 51.2 0.0001
Intermediate <05 217 84.8 209 81.6 0.1736
dose <1 243 949 238 93.0 0.1788
(23~43 mg) <2 253 98.8 253 93.8 Same
>2 3 1.2 3 1.2 Same
0 40 714 15 26.8 0.0001*
Hisher dose <0.5 46 82.1 27 48.2 0.0001*
f>43 © ) <1 52 929 2 75.0 0.005*
me <2 54 96.4 54 96.4 Same
>2 2 36 2 36 Same
*p<0.05 level; AVR=Aorttic valve replacement.
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Table 7. Adjusted and previous mean INR and warfarin dose in MVR patients
Mean INR Mean weekly warfarin dose (mg)
INR No. of cases
Previous Adjusted Previous Adjusted
<1.50 59 1.39 2.35 33.56 36.83
1.50~1.74 262 1.64 2.38 33.16 35.64
1.75~2.25 538 191 2.40 35.17 36.94
2.85~3.49 304 3.23 247 35.81 34.13
3.50~3.99 113 372 2.53 36.15 33.83
400~4.49 70 421 249 3553 32.70
4.50~4.99 23 4.72 2.50 31.48 2742
>5.00 30 5.53 2.39 36.85 31.42

MVR=Mitral valve replacement, INR=International normalized ratio.
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Table 8. Adjusted weekly warfarin dose in MVR patients (mg vs %)
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Weekly dose change (mg)

Weekly dose change (%)

INR

Mean+ SD* Range Mean £ SD Range

<1.50 3.44+1.69 0.5~105 11.73+6.37 24~31.6

1.50~1.74 248+1.12 1~7 8.38+4.74 1.8~333

1.75~2.25 1.77+0.81 033~7 5.61£3.39 0.9~25.0
2.85~3.49 —1.64+0.73 -5~-05 —4.98+2.54 —19.2~-095
3.50~3.99 —2.28£0.99 —-7~-05 —-7.00£3.71 —238~-18
4.00~4.49 —2.83+£1.25 —7~-06 —8.51+4.06 —20~-25
4.50~4.99 —4.0612.14 —11~-15 ~13.43£6.06 —282~-63
>5.00 —543+231 —12.8~-2 —14.831£4.96 —282~-638

MVR=Mitral valve replacement; SD=Standard deviation.

Table 9. Guidelines for warfarin dosage adjustment in MVR patients

INR

Guideline 1

Guideline 11

<1.50
1.50~1.74
1.75~2.25
226~2.84
2.85~349
3.50~3.99

4.00~4.50

4.50~4.99

>5.00

Increase TWD by 3~4 mg
Increase TWD by 2~3 mg
Increase TWD by 1~2 mg
No change

Reduce TWD by 1~2 mg
Reduce TWD by 2~3 mg
Hold 1 dose,

Reduce TWD by 2~3 mg
Hold 1 dose,

Reduce TWD by 3~5 mg
Hold 2 dose or more,
Reduce TWD by 4~7 mg

Increase TWD by 9~15%
Increase TWD by 5~10%
Increase TWD by 4~7%
No change

Reduce TWD by 4~6%
Reduce TWD by 5~9%
Hold 1 dose,

Reduce TWD by 6~11%
Hold 1 dose,

Reduce TWD by 10~16%
Hold 2 dose or more,
Reduce TWD by 12~17%

MVR=Mitral valve replacement; INR=International normalized ratio; TWD=Total weekly dose.
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Table 10. Assessment of guideline | vs guideline Ilwarfarin dose in MVR patients

Guideline 1

Guideline II

Error (mg) p value
n Effectiveness % n Effectiveness %

0 854 61.0 579 414 0.0001
<0.5 1176 84.1 1015 72.6 0.0001
<1 1298 92.8 1225 87.6 0.0001
<2 1375 98.3 1358 97.1 0.0166
>2 24 1.7 41 29 0.0166

MVR=Mitral valve replacement.
Table 11. Comparison of dosing errors between guideline | and guideline 1l in MVR patients
Guideline I Guideline II
Group Errors (mg) p value
n Effectiveness % n Effectiveness %
0 102 60.9 53 31.5 0.0001*
L dos <0.5 140 83.3 108 64.3 0.0001*
W
°(<er23 e) <1 154 91.7 133 79.2 0.0006*
m
g <2 165 98.2 160 952 0.063
>2 3 1.8 8 4.8 0.063
0 656 63.1 468 45.0 0.0001*
Intermediate <0.5 877 84.4 814 78.3 0.0002*
dose <1 979 942 944 90.9 0.0018*
(23-47 mg) <2 1032 99.3 1022 98.4 0.0202*
>2 7 0.7 17 1.6 0.0202*
0 96 50.0 64 333 0.0005*
Higher d <05 158 82.3 100 52.1 0.0001*

T

?’:47 (:je) <1 173 90.1 151 786 0.0010*
g <2 187 97.4 178 92.7 0.0170*
>2 5 2.6 14 7.3 0.0170*

*p<0.05 level, MVR=Mitral valve replacement.

ol=z}al 13t 7hol =kl 9] FEA S 1 mg/weeke] £}
e ol A$-E vlagt A, A gl E 91.7% vs
792%, F7F& el A= 942% vs 90.9%, 3182k 7 %o
= 90.1% vs 78.6% 5 &%t AAlgle] FoJslA 7lol =g}t
Ql Io] o] 38 Z1& A = 3Uslekp<0.01l).
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