3
L
2.
3.
3
1 Mechanical heart valves
carbonalloys 3 3
11 (caged-ball valves)
Starr-edwards caged-ball valve ®
12 (Single-tilting-disk valves)
Bjork-shiley

monostrut tilting disk valve, Medtronic-Hall valve ~ Omnicarbon vavle



13 2 (bileaflet-tilting-disk valves)
St. Jude medical valve, Carbomedics valve ~ Edwards-Duromedics valve

mechanical heart valves

20-30 3
2-4
1
2. Bioprosthetic heart valves
2 3
21 (Homografts)
2.2 (Heterografts)
bioprosthetic heart valves 10-
20 30
10-15
mechanical heart
valves" bioprosthetic  heart  valves
(
3 ' sinus
thythm aspirin )34
3

L (hemodynamic dysfunction)



11

Bjork-Shiley tilting disc valve .. 1986

12
13
14 (paravalvular regurgitation)

(infective endocarditis)

36
60 Staphylococcus epidermidis, .aureus
60
*reptococci 12

Staphylococcus epidermidis
30-80
20-40

(hemolytic anemia)

mechanical heart valve

(paravalvular leak)



mechanical heart valve

valves

12,09

05

10

(thromboembolism)

01-57 100 /3

34 mechanical heart

bioprosthetic heart valves

349



Cannegieter 0994)

4 /100 /
221100 |/
1 /10 /9
75
dipyridamole
Turpie (1993)
(100 )
stroke
7
heparin
(thrombocytopenia) 1-3 heparin
R/

The American College of Chest Physicians (ACCP)



.. 1924 Schofield

sweet clover .. 1939 Campbell Link
bishydroxycoumarin (dicoumarol) .. 1940
Wisconsin Alumni Research Foundation dicoumarol
1941
. .1950
53
60

The American College of Chest Physicians (ACCP)



The American College of Chest Physicians (ACCP)

Blood Institute (NHLBI)

INR 2.5-3.5

Tientadakul
125

INR

INR 2.0-3.0
(1994)

INR

INR
2.0-3.0
2.0-3.0
2.0-3.0
2.0-3.0

2.5-3.5
2.0-3.0

13

The National Heart, Lung, and

95% Cl
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INR
INR2.0-3.0 ACCP  NHLBI

3 extrinsic , intrinsic
common pathway ( 1)

coagulation factors extrinsic intrinsic pathway pathway
extrinsic pathway tissue factor
macrophages
tissue factor factor VII active
fibrin
[

intrinsic pathway
endothelial cells negatively charged surfaces
fibrin
clotting factors
clotting factors vitamin K dependent
clotting factors factor Il (thrombin) , factor VII (proconvertin) , factor IX (Christmas factor)

factor X ( stuart-power factor) clotting factors

carboxyl
reduced form vitamin KH2
hydroquinone vitamin KH2 vitamin
K epoxide vitamin -~ KH2
2 vitamin K epoxide reductase vitamin K
15,36

quinone reductase



Intrinsic pattway (APTT) Extinsic pattway (PT)

Factor XH——.

Factor XD—-’ _ v“‘c'f.;ﬂil‘lm
G ) g

{,. /r/
/7

Common petimray
[[7] vaamin k-cependent tactor—sensitve o wartarin
O wmﬁmh by heparin: Antithrombin |l
1 (coagulation pathway)
extrinsic pathway intrinsic pathway
factor X common pathway
prothrombin thrombin thrombin fibrinogen fibrin
if
vitamin -~ K epoxide
reductase vitamin K quinone reductase (  2)

clotting factor I'1, V11, IX X
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glu gla
--N-C-C-* --N-C-C--
C C
¢-C00 00C-C-C0a
Vit KH, Vit KO
X
2 1
K,
~ Warari~ /
™ Block:

1 KO-reductase-warfarin sensitive  2.K-reductase-relatively warfarin resistant

2
protein C
protein 2 protein C
extrinsic coagulation system
fibrinolysis protein C anticoagulant specific
proteolysis activated factor V. VII tissue
plasmogen activator protein hepatic microsomes
cofactor ~ protein C 2
clotting factors
clotting factors clotting
factors 2 factors VII
6 factor Il 60
7-10 steady state
H hypercoagulable
protein C protein factor VII 72 - 96

factor I1,1X , X il



2 clotting factors

Clotting factors
Factor Il
Factor VII
Factor IX
Factor X
Protein C
Protein

vitamin K reductase enzyme

I

A

B oEREB_

warfarin-resistant

carboxylation

racemic mixture R isomer
S-isomer R-isomer 5 R-isomer
h
99 36-42
isomer cytochrome P4 2C9 (CYP 2C9)
cytochrome P40 3A4 (CYP 3A4) hydroxylation ~ 7-hydroxy-warfarin

R-isomer
reduction
metabolites

cytochrome P4 3A4
branch chain

P& 1A2
inactive metabolites tertiary alcohol 4

glucuronide conjugation



deconjugation
67

13

Cytochrome P450

(non-compliance)

300

metabolites

138



Type of Study

Randomized
controlled trials

Randomized
controlled trials

Observational
studies

Obserhational
studies

Potentiation
Alcohol (if concomitant liver
disease) amiodarone, anabolic
steroids, cimetidine, +clofibrate,
cotrimoxazole, erythromycin,
fluconazole, isoniazid (600
mg/d), metionidazole,
miconazole, omeprazole,
phenylbutazone, *piroxicam,
propafenone, propranolol,
sulfinpyrazone (biphasic with
later inhibition)*
Acetaminophen, chloral hydrate,
ciprofloxacin,
dextropropoxyphéne,
disulfiram, itraconazole,
quinidine, phenytoin (biphasic
with later inhibition), tamoxifen,
tetracycline, flu vaccine
Acetylsalicylic acid,
disopyramide, fluorouracil,
ifosfamide, ketoprofen 1
lovastatin, metozalone,
moricizine, propoxyphene,
sulindac, tolmetine, topical
salicylates
Cefamandole, cefazolin,
gemfibrozil, heparin,
indomethacin, sulfisoxazole

Inhibition
Barbiturates, carbamazepine,
chlordiazepoxide,
cholestyramine, griseofulvin,
*nafcillin, rifampin.
sucralfate, high vitamin K
content foods/enteral feeds,
large amounts of avocado

Dicloxacillin

Azathiopring, cyclosporing,
etretinate, trazodone

* Has supporting level 1evidence from both patients and volunteers.
In a small number of volunteer subjects, an inhibitory drug interaction occurred.
1Randomized, controlled trial evidence of potentiation in patients

19

No Effect
Alcohol, antacids,
atenolol, bumetadine,
enoxacin, famotidine,
fluoxetine, ketorolac,
metoprolol, naproxen,
nizatidine, psyllium,
ranitidinef

Ihuprofen, kétoconazole

Diltiazem, tobacco,
vancomycin
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28331
1) cholestyramine
0
2)
barbiturate , rifampicin carbamazepine 1
3) steroselective
non-steroselective kil
R isomer
steroselective
isomer R isomer isomer
vitamin K antagonist R isomer 5 '
isomer
R isomer
isomer
sulfinpyrazole ~trimetroprim-sulfamethoxazole
R isomer
cimetidine ,omeprazole
R isomer
amiodarone
amiodarone
4) coagulation factor thyroxine
5  phenytoin biphasic
phenytoin
phenytoin
8
6) (nonsteroidal antiinflammatory

drugs : NSAIDs)



AR I R I
111 fitndel

2

4
)
1
8)
clotting factors
17
1
(hypothyroidism)
clotting
factors
(hyperthyroidism)
clotting factors
clotting factors
cardiac

output



Cancer

Collagen vascular disease
Diarrhea

Fever

Heart failure

Hepatic diseases
Hyperthyroidism

< X X X X X X X

Malnutrition
Hypothyroidism
Nephrotic syndrome
Steatorrhea X
High vitamin K intake

Vitamin K deficiency X

CYP 2C9 14-28 (heterozygotes)

0.2-1 (homozygotes) oxidative metabolism

genetic polymorphism  CYP 2C9
polymorphism 2-6
20
53
5-20

polymorphism

22



‘ (receptor)
1
6.
iIpRvl
9
1.
1
Landefeld Beyth (1993)4 25
(
) 06,30

6178
warfarin necrosis

warfarin necrosis
90 2-5

23

9.6



24

vitamin K-dependent coagulation factors

protein C protein C 1 !

) vV VI

| I

X protein C hypercoagulable state B
purple-toe syndrome
3-8 atheromatous
plagues plaques
B
: 3

warfarin embryopathy
nasal hypoplasia, saddle nose deformities, stippled epiphyses, punctate calcifications

6-12
2
5 warfarin
embryopathy ( fetal hemorrhage)
BUB
6-12 heparin low molecular weigh
heparin 12-24

heparin /i



0BBY

L
2.
[ 9LUBTY
. .2507- . . 2522

(major bleeding)

(intracranial hemorrhage) retroperitoneal

(minor bleeding)

1.2-5.6

146
2689 (8.9 /100

32 100/

I

18

0.5-39.6

174

%

1100



1
212
3 0.8
03 34
2. INR
INR TIUR
R INR
(0.94 100 ) INR
3

3.1

65 B

26

INR 4-5

20-3.08

BT



3.2

53

3.3

(peptic ulcer)

34

118

3.5

2



INR

Vitamin K, (phytomenadione)

28

INR
vitamin K, carboxylated clotting factors
clotting factors fresh
frozen plasma I
vitamin K, INR
ACCP INR ( B)
5 IN R 79
IN R
1 INR
INR 5
1-2 1 INR
INR5-9
vitamin K, 1-25
vitamin K1 3-5 INR
INR 9 24 INR vitamin K,
vitamin K, fresh frozen
INR 20 plasma vitamin K,

12



L

1
prothrombin time (PT)
PT
PT
factor 11, VII X PT
prothrombin time PT
time ratio (PTR) 1
Thromboplastin
( )
factor X factor VII
PT factor VII
factor X 1"
PT

thromboplastin
thromboplastin

thromboplastin

29

3 4
thromboplastin

prothrombin

tissue factor
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PT thromboplastin

2. INR (International Normalized Ratio)

thromboplastin [, VIl
X PT PT
1917
thromboplastin ( International Reference
Preparations IRP ) thromboplastin thromboplastin
PT INR
PTR 1
INR = (PatientPT ) ¢

( Plasma control PT)

C IS (International Sensitivity Index )
ISI thromboplastin
IS IRP IS 1.0
N

1985 The International Committee for Thrombosis and Hemostasis
The International Committee for Standardization in Hematology
INR thromboplastin
thromboplastin IRP WHO ISI
ISl ,  thromboplastin
American Society of Health-System Pharmacists (ASHP)
PT INR PT

thromboplastin & INR



1)
2)
3)
4)
INR
INR
1
(1)
PT factor 11, VII
factor
factor VII X factor
PT
2-5 PT
factor X
factor

X

thromboplastin

factor VII

3]

thromboplastin

PT

PT

thromboplastin



(2) INR thromboplastin

INR INR = PT ratio080

thromboplastin ISI

thromboplastin 11

3) INR

(Automated Clot Detectors)

thromboplastin ISI

thromboplastin

(4) ISI
N
thromboplastin
N
(5) INR
PT ratio PT
PT
INR
PT
PT

(geomatric mean)

32

IS
INR
PT ratio
1.0
INR INR
ISI
1.0
N 1.0
N 1.0
5
PT
PT
PT QL PT
PT
20
PT
(median)



PT
PT

Anticoagulation clinic . .1960

( protocol )
INR

~ 38-47

(The primary care referral-protocol-directed
model)3L

J0246' 8905 ABAEA



11

34



12

13
131

—
~

= o o
—_ ~— ~— ~— ~

S O

Ratio)

3

Prothrombin Time (PT) , INR (International Normalized

ISI (Intenational sensitivity index)

INR

INR
INR
INR

INR

1 ~)AAQB
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132

IwIaunsalunIinede
CHuLALONGKORN UNIVERSITY

INR

3



15

2.1
211

212

2.2
221
2.2.2

thromboplastin
INR

(Initiation of therapy)
INR

N

15

INR

INR

37



223

2.3
231

2.3.2

2.3.3

(maintenance of therapy)

INR

12

INR

3



24

2.5

251

252

253

fresh frozen plasma

2-3

INR

heparin

3



40

3.1
3.2
INR '
(home prothrombin time monitoring )
PT
PT
White
(1989) @
93 ( 75) Ansell
(1995) & 7

886 (68 p0.0o0l



4

INR 16-21.4
70.9-91
74-78
14-35
600-8,145 [ 386
anticoagulation clinic 6
109 2.8
162 24
P
Garabedian-Ruffalo (1985)3
anticoagulation  clinic
anticoagulation clinic
39
4
anticoagulation clinic PT 35.8
PT 14.4 Gray (1985)4
anticoagulation clinic 8,145 [
Ellis (1992)8 PT

anticoagulation clinic anticoagulation



clinic PT

Cortelazzo

anticoagulation  clinic

42

90 PT
anticoagulation clinic
6.7
anticoagulation clinic
PT

(1993)D

anticoagulation  clinic

Lee  Schommer (1996)3

anticoagulation
anticoagulation clinic

Chiquette
anticoagulation clinic
clinic

3.3
anticoagulation clinic

49 | Lo
66 / |/ 06 /
clinic
1 9 2 6
(1998)3
anticoagulation
8.1
6
19 35

22



anticoagulation clinic

1,621 :

Foss (1999)%
anticoagulation clinic
clinic

20 31
(2540)6
(2542)67
INR
(p-0.421)
INR
Choe (2002)®
INR

INR 66% p<0.01

Lodwick Sajbel (2000)4
anticoagulation clinic
anticoagulation clinic

43

anticoagulation
11 0.9

INR

82%



.. 2540

INR

5-20

e
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