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Table 2. Thromboembolic and bleeding events in patients with St.

Jude Medical mechanical heart valve

Incidence
Events Number )
(%/patient-years)
Thromboembolism
aortic(n=132) 3 0.26
mitral(n=375) 18 0.43
double(n=150) 6 0.43
tricuspid(n=22) 1 0.59
Total(n=679) 28 0.40
Bleeding
aortic(n=132) 3 0.26
mitral(n=375) 17 0.40
double(n=150) 8 0.57
tricuspid(n=22) 5 2.97
Total(n=679) 33 0.47

24 dHFT A HEH Mo 213, ¥ AFATHeAM g d
A ogAdoel 73 AR 22 dH T A Hdde =0l 16
3], 2371 9] 73], 5U dFo] 63, nimAAYIA FEo] 3

3, TB7 Z8o] 13 2AF A H(Table 3).



Table 3. Locations of major thromboembolic and bleeding

complications
Incidence
Events Number )
(%/patient-years)
Thromboembolism
Cerebral infarction 21 0.30
Valve thrombosis 7 0.10
Total 28 0.40
Bleeding episode
Intracranial bleeding 16 0.23
GI bleeding * 7 0.10
Hematoma 6 0.09
Urogenital bleeding 3 0.043
Retroperitoneal bleeding 1 0.014
Total 33 0.47

* GI, gastro-intestinal

t

o7 <
YEuee gAEe we 132we B T UAw 3o A4
y 17501 shol A

R
1.06-1.68, @ :1.46). =94 TS H=do] 24 43}



71A &38o] 18 Ao TF INR 2250|404 Z3o] wAlglomy
(INR :2.48, 2.83, 341) =84 7ol INRY ZF7Fet A =olA &=
o 4= 9t (Table 4. Figure 1.).

Table 4. Incidence of thromboembolic and bleeding complications in
patients of aortic vale replacement with St. Jude Medical

mechanical heart valve

Follow up* Thromboembolism Bleeding all events

INR < 1.75 357.6 n=3 (0.83) - n=3 (0.98)
INR 1.75-2.25 299.4 - - -

INR 2.25-2.75 249.9 - n=1 (0.40) n=1 (0.40)
INR 2.75-3.25 130.7 - n=1 (0.76) n=1 (0.76)
INR 3.25 < 131.1 - n=1 (0.76) n=1 (0.76)

* ! patient-years
() : %/patient-years

Figure 1. Incidence of thromboembolic and bleeding complications
in patients of aortic vale replacement with St. Jude

Medical mechanical heart valve
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262). 84 FYU T A% HdA Edo] 9 UAow H =AY
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44 FBEFN 2EA FHFY NE BF DopAE AL w9

Table 5. Incidence of thromboembolic and bleeding complications in
patients of mitral valve replacement with St. Jude

Medical mechanical heart valve

Follow up* Thromboembolism Bleeding all events

INR < 1.75 1017.9 n=15 (1.47) - n=15 (1.47)
INR 1.75-2.25 1200.9 n=1 (0.08) - n=1 (0.08)
INR 2.25-2.75 897.1 n=2 (0.22) n=3 (0.33) n=5 (0.55)
INR 2.75-3.25 519.3 - n=3 (0.58) n=3 (0.58)
INR 3.25 < 566.7 - n=11 (1.94) n=11 (1.94)

* ! patient-years
() : %/patient-years
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Figure 2. Incidence of thromboembolic and bleeding complications
in patients of mitral valve replacement with St. Jude

Medical mechanical heart valve

3
B @® Thromboembolism
© 2.5 M Bleeding
0]
T2 ]
315 | .
©
S 1}
* 0.5 u
s
0 L * *
1 4
INR

o])« _t{o
=
e
ofN
°
—_
fre)
s
=
ox
o>
N
)
=
o
Lo
it
e
°
—_
ir.}
%2,
32
i
=
offt
=

g

A= INRO] 17501 kel A A8k 9 S WH(INR 1.19, 1.26) 4o glo] 4]
T L7501 4o A A tHINR 1.80, 1.92, 219, 2.95). 34 ¥4
o @Al glelAE ®F INRol 225014 el Al tHINR

_11_



Table 6. Incidence of thromboembolic and bleeding complications in

patients of double(aortic and mitral) valve replacement

with St. Jude Medical mechanical heart valve

Follow up* Thromboembolism Bleeding all events
INR < 1.75 352.0 n=2 (0.57) - n=2 (0.57)
INR 1.75-2.25 344.8 n=3 (0.87) - n=3 (0.87)
INR 2.25-2.75 304.2 - n=1 (0.33) n=1 (0.33)
INR 2.75-3.25 214.1 n=1 (0.46) n=1 (0.47) n=2 (0.93)
INR 3.25 < 193.7 - n=5 (2.58) n=5 (2.58)

%k

. patient-years

() : %/patient-years

Figure 3. Incidence of thromboembolic and bleeding complications

%/patient—year
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A gxE 9A INR 175 o]stoll A 44 8 S (INR:1.20)=
Roln A FHFL INR 2.75 o] gl A A (INR 2.89-124 H+t:
551)%t= AES & 4 At (Table 7. Figure 4.).

Table 7. Incidence of thromboembolic and bleeding complications in
patients of tricuspid valve replacement with St. Jude

Medical mechanical heart valve

Follow up* Thromboembolism Bleeding all events
INR < 1.75 47.9 n=1 (2.09) - n=1 (2.09)
INR 1.75-2.25 42.4 - - -
INR 2.25-2.75 27.7 - - -
INR 2.75-3.25 20.3 - n=1 (491) n=1 (4.91)
INR 3.25 < 29.9 - n=4 (13.4) n=1 (13.4)
* 1 patient-years
() : %/patient-years

Figure 4. Incidence of thromboembolic and bleeding complications
in patients of tricuspid valve replacement with St. Jude

Medical mechanical heart valve
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Table 8. Incidence of thromboembolic and bleeding complications in

patients of mitral and double(aortic and mitral) valve

replacement with St. Jude Medical mechanical heart valve

all events

Follow up* Thromboembolism Bleeding

17 (1.24)
4 (0.26)

n=

17 (1.24)

n=

1370.0

INR < 1.75

n=

n=4 (0.26)
n=2 (0.17)
n=1 (0.14)

1545.8

INR 1.75-2.25
INR 2.25-2.75
INR 2.75-3.25

INR 3.25 <

6 (0.50)

n=

4 (0.33)
n=4 (0.55)

n=

1201.4

5 (0.69)

n=

733.4

17(2.24)

n=

17 (2.24)

n=

760.4

. patient-years

%k

. % /patient-years

()
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Figure 5. Incidence of thromboembolic and bleeding complications
in patients of mitral and double(aortic and mitral) valve

replacement with St.Jude Medical mechanical heart valve
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Table 9. Comparison of thromboembolic and bleeding complications

between atrial fibrillation and sinus rhythm

Thromboembolism (%) Bleeding (%)

Aortic

NSRT (n=120) n=2 (1.7) n=3 (2.5)

A-F¥ (n=12) n=1 (8.3) n=0 (0.0)
Mitral

NSR (n=145) n=5 (3.4) n=10 (6.8)

A-F (n=230) n=13 (5.7) n=7 (3.0)
Aortic and Mitral

NSR (n=74) n= n=0 (0.0)

A-F (n=76) n n=8 (10.5)
Tricuspid

NSR (n=6) n=1 (16.7) n=0 (0.0)

A-F (n=16) n=0 (0.0) n=5 (31.2)
Total

NSR (n=345) n=11 (2.9) n=13 (3.8)

A-F (n=334) n=17 (5.1) n=20 (5.9)

+t NSR; normal sinus rhythm
¥ A-F; atrial fibrillation
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Abstract

Optimal anticoagulation therapy in patients with mechanical
heart valve

Jin-Gu Lee

Department of Medicine
The Graduate School, Yonsel University

(Directed by Professor Byung-Chul Chang)

Thromboembolism and bleeding are the main cause of late
mortality and morbidity in patients with mechanical heart wvalve
prostheses. The purpose of this study 1s to provide optimal
anticoagulation in patients with mechanical heart valve. Between
1984 and 2004, 679 patients(279 male and 400 female; mean age
441+13.3 years) have been followed up in Yonsei University
Cardiovascular center after implantation of the St. Jude Medical
mechanical heart valve(St. Jude Medical; St. Paul, MN. USA). The
number of patients with aortic valve was 132, mitral valve was
375, double valve was 150 and tricuspid valve was 22. All
patients were followed up retrospectively;, total average follow-up
was 115.6 +£63.5 month. There were 28 thromboembolism and 33
bleeding complications. The rates of bleeding increased as INR
increased from 2.75 and the rates of thromboembolism increased as

INR decreased below 1.75 in the patients with all type valve
replacement. Between INR 2.1 and 2.3, both the incidence of
bleeding and thromboembolism were lowest in patients with mitral
and double valve prostheses.

We suggest that the optimal range of INR is between 2.1 and 2.3
for patients with mitral wvalve replacement and double valve
replacement. A large prospective study 1s proposed to establish the
targe INR levels of other valves.

Key Words : anticoagulation, mechanical heart valve, INR
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