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WARFARIN =

Clotting Cascade

Extrinsic Pathway

TR X
48 hr half life
o

Common' il

60 hr half life r/’ Tk

Ref) American Heart Association: Mangement of oral anticoagulante therapy

WARFARIN ]

MECHANISM OF ACTION(I)

Prathrombin Precursor -, .7 : Prothrombin
HN-CH-(C0 o HN=CH-C0
R B e
v » 1-3 CH2 : bl B e C‘HZLY 4 e e
Glutamic Aeid - | ‘ LR | wCarboxyglutamic Acid
aio o Ty CHy : A s e O e s
. P R o /N

: - . COOH . PR HOOC - COOH

OH

. CH,
o (1
R

~_

Reduced Vitamin K Warfarin Oxidized Vitamin K
Ref) American Heart Association: Mangement of oral anticoagulante therapy
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]
WARFARIN —

\ MECHANISM OF ACTION(D

Antagonism

Vil
of . Synthesis of
B VitaminK (& — X" "Non
— 5 X L. X Functional
Coagulation
B Factors

Warfarin

Ref) American Heart Association: Mangement of oral anticoagulante therapy

WARFARIN |

INDICATIONS .

m Prophylaxis and/or treatment of:
& Venous thrombosis and its extension
¢ Pulmonary embolism
¢ Thromboembolic complications associated with AF and
cardiac valve replacement
m  Post MI, to reduce the risk of death, recurrent Ml, and
thromboembolic events such as stroke or systemic
embolization

m Prevention and treatment of cardiac embolism
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PATIENT EDUCATION
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PATIENT EDUCATION
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]
PATIENT EDUCATION .
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PATIENT EDUCATION  [—

g

m Prothrombin time test (PT test)

¢ IHDREBYIEIAE It 81HE O 22= ML22 INR
& "8,

PT Patient st
INR =5 —————
PT Mean normal
INR = International Normalized Ratio
ISI = International Sensitivity Index

s ZAH: Ao SENF &
o UJAlCIE MY
¢ SATUNAE AMTZ 2 PAGHH 3~7L0 EHIE £F,
’ﬁﬂlj&%’gﬂﬂ@ 15, 2~45F, 80l 8tp1 == F5FAUH

PATIENT EDUCATION  |—
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o 2
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. =28JbsE Y

& EHOId=, SEZI|9, A3HA|, BiHIS, OLF AL 2I(Z A AI)

= RS OO0 5t ¢
o HIAHZO0ISH TSR (NSAIDS), OFA I 21(500 mg)

¢ AOEY, HEY NEZLLE, S&4C AME,
2AHIZO0IE &
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PATIENT EDUCATION J'

s Vitamin K &8 84!

o SMUAR:ASX,BEZ22, ALY, 4F
o 27, BNUBE3F,BUN,B=2+8
o JIEh: SHHF, LQ01(AE), &7 S

TT o

s HZAAE T = Herbal medicinelll 43X E&E
¢ SISNa A M =Xt

o ESISNF=S8AF SOL: YA, Ols, S, M,
MY =S8, UF, XA, fish oil S

flo

PATIENT EDUCATION }
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PATIENT EDUCATION |-
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DOSAGE ADJUSTMENT |

INITIATION OF THERAPY

Transition from heparin/LMWH therapy

sSisl & A2 57

e Reiby;

Lol

HNs

s

2ls

Adls

2ad s 8HS
HIEIIK dF &

EENHED

L K K JBK R N R N 4

Y2 A 0L GE. (2718 2-5 mg/day)

DOSAGE ADJUSTMENT JL

RECOMMENDED THERAPEUTIC RANGE
FOR ORAL ANTICOAGULATION THERAPY IN USA

Indication

INR

Prophylaxis of venous thrombosis (high-risk surgery)

Treatment of venous thrombosis
Treatment of PE

Prevention of systemic embolism
Tissue heart valves

AMI (to prevent systemic embolism)
Valvular heart disease

Atrial fibrillation

2.0-3.0

Mechanical prosthetic valves (high risk)
Certain patients with thrombosis

and the antiphospholipid syndrome
AMI (to prevent recurrent AMI)

25-35
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DOSAGE ADJUSTMENT |

DOSAGE ADJUSTMENT INDICATORS

INR results but with caution for potential lab error
Patient compliance

Bleeding/Thrombotic events

Concurrent medications

Diet changes

Alcohol intake

Other criteria that may affect anticoagulation therapy

DOSAGE ADJUSTMENT

MAINTENANCE DOSING PROTOCOL
for GOAL INR 2-3

a TargetINR:2.0-3.0

INR<2.0 :Increase by 5-15%
INR 2.0-3.0 : Continue same dose
INR 3.1-3.5 : Decrease by 0-15%
INR 3.6-4.0 : Hold 0-1 dose,
 Decrease by 5-15%
INR>4.0 : Hold 1-2 doses,
Decrease by 10-20%
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DOSAGE ADJUSTMENT }_

MAINTENANCE DOSING PROTOCOL
for GOAL INR 2.5-3.5

m TargetINR:2.5-3.5

INR<2.5 :lIncrease by 5-15%
INR 2.5-3.5 ; Continue same dose
INR 3.6-4.0 : Decrease by 0-15%
INR 4.1-4.5 : Hold 0-1 dose,
Decrease by 5-15%
INR>4.5 :Hold 1-2 doses,
Decrease by 10-20%

DOSAGE ADJUSTMENT }

PATIENT FOLLOW-UP PERIOD

Classifications Period
Discharged
Non steady-state <4 days
Dosage adjustment > 20% <7 days
Dosage adjustment < 20% 10 - 14 days
Stabilized 1 monthly
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DOSAGE ADJUSTMENT f

INITIATION DOSING CASE

= 58/F, 147 cm/53 kg, Mitral stenosis
s Target INR:2.0-3.0, Duration: indefinite
= Medication : Atenolol, Hydrochlorothiazide

Date Dosage TWD (mg) INR
4/19-4/25 2.5mg QD 175 1.31 40% 1
4/26-52 3.5mgQD 245 1.74 14.3%1
5/3-5/9 4mg QD 28 2.26
5/10-5/16 4 mgQD 28 2.26

517-6/6 4mgQD 28 2.38

6/7-17/3 4 mg QD 28 294

7/4-8/17 4mgQD 28 2.88

DRUG-DRUG INTERACTIONS(1)

Drug that Increase PT
= [ncreased metabolism of Vitamin K-dependent clotting factors
- androgens, thyroid hormones

m Inhibition of warfarin metabolism
- allopurinol, amiodarone, cimetidine, erythromycin,
alcohol (acute), fluconazole, metronidazole, fenofibrate,
sulfamethoxazole, ciprofloxacin

m  Additive anticoagulant effect
- heparin
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DRUG-DRUG INTERACTIONS(2)

Drug that Decease PT
m Increased synthesis of vitamin K- dependent clotting factors
- vitamin K

s Decreased absorption of warfarin
- cholestyramine, sucralfate
s Induction of warfarin metabolism
- barbiturates, carbamazepine, rifampin, alcohol (chronic)

Increased Risk of Bleeding

m aspirin, NSAIDs, salicylates, dipyridamole, ticlopidine,
clopidogrel

INTERACTIONCASE |-

AMIODARONE

58/F, 68kg, DVR/AF
Target INR : 2.0-3.0, Duration : indefinite

Medication : Furosemide, Spironolactone, Digoxin, Atenolol,
Indapamide, Amiodarone

Date Dosage TWD* (mg) INR

3/21-5/9 8mg QD 56 2.26 4/18 4=} 12.5%J
5/10 - 5/17 Tmg QD 49 2.14 5/11~ AMIO 600mg/d  9.2% /
5/18 - 5/28 65Smg QD 455 2.29 5/18~ AMIO 400mg/d

5/29 - 6/11 65SmgQD 455 2.74 5125~ AMIO 200mg/d 7% J
6/12 - 626 6mg QD 42 1.94 (25% V)
6/27 - 1125 6mg QD 42 2.59

*TWD: Total weekly dose

» Amiodarone?} ¥ 2 Al warfarin®| EII)\IDI- AR & O warfarin®| 23220 SHI}
A&5E. 4SSN E2 amiodaroned] DSHALE I LIEHID, 4EDIK MK 5|
202 WER)| LS FYAL RUHBO| HQF,
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INTERACTION CASE |

CIMETIDINE

= 66/M, 166 cm/58.25 kg, Rheumatic aortic insufficiency s/p AVR
m  TargetINR:2.0-3.0 Duration : indefinite
s Medication : Losartan/Hydrochlorothiazide

Date Dosage TWD (mg) INR
5/19-6/24 4mg QD 28 2.30
6/25-9/29 4mg QD 28 373 I 5UA =8
(CIME, AMBR, ACET)
9/30 - 10/14 1day hold,
4-4-4-4-44-2mg QD 26 2.26
10/15 -11/11 4mg QD 28 241

P Cimetidine2 Warfarin2| (| AHE X 0§ 6101 Warfarin2 SUS SIHAIR +
ULLZ AIEE 2 FTYAL il BRE. H2-blockerS ST S Y0 HY
2l = famotidine, ranitidine {90l FHE,

INTERACTION CASE |

OXOLAMINE

Baseline Durlntgr;':r)::;mine ch )
Pt | Oxolamine dose ang(fz)m INR
m[)’ INR m‘; INR
1 ;ggs'“g tid x 4 27 2.82 27 6.45 228
2 ;ggs"‘g tid x 7 21 222 21 3.88 174
3 :’:gs'“g tid x 7 18 2.76 18 4.68 170
4 ;ggs'“g td x 7 35 1.58 35 3.24 205
5 ;:33'“9 tid x 6 325 1.51 325 4.38 290
6 ;:gs"‘g idx 10 | 355 2.41 325 435 180

P Oxolamine2 Warfarin2 SE SIIAIZ £ ALC2, 12 XK QRS 20

Fds.
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INTERACTION CASE = -
RIFAMPIN
Date Dosage TWD(mg) INR
10/15-11/11 dmg QD 28 241
11/12-1/5  4mgQD 28 1.06 12/3 IM3-INH, RFP4, 37.5 %P
PZAS, EMB, B6
16-113  5-6mgalternate QD 385 141 1/6 RFP6Z =3 9%
1/6,7 8 mg SERIA
1/14-1/19 6mg QD 42 222 114 Smg SEXAl
1/20-1/26 6mg QD 42 1.79 4.8 %
1/27-2/3 6-8-6-6-6-6-6mg QD 44 1.50 9.1%
2/4-2/10 7-1-7-6-7-7-6mg QD 48 1.94 6-7mg alternate SE&
2/11-2/18 6-7 mg alternate QD 455  2.67
2/19-3/1 6-7 mg alternate QD 45.5  2.22
3/2-3/29 6-7 mg alternate QD 455 124 7.7 %P
3/30 - 4/12 7 mg QD 49 1.85 (75 %)
4/13 - 4/20 7 mg QD 49 2.05
4/21-4/29 7 mg QD 49 1.96

» Rifampin2 warfarin 2HHAIE RT8#OZM 30 USE 2AAIN2Z
rifampinl 28 L FOUALS DU LRE.

INTERACTION CASE |-

SOk

Ry |

. 72/M, 63.95 kg/162 cm, Lt thalamic infarction
m  TargetINR: 1.7-2.5 Duration : indefinite
= Medication : Amlodipine, Atenolol, Metformin, Glimepiride,

Pravastatin

Date Dosage TWD (mg) INR

5/3-5/22 4mgQD 28 2.41

5/23-6/29 4 mgQD 28 2.81

6/30-8/3 4mgQD 28 141 =g

8/4-9/5 4 mg QD 28 1.96 (8/46 mg S EXIA)

b BiO E= AAMZE 38

L warfarin St 2A T =019 &

UCL2 IHs8 2250 YT A 2 AN D12) 4SS = sH0t &
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INTERACTION CASE |

397

70/F, 64kg, Cerebral infarction / AF

Target INR : 2.0-3.0, Duration : indefinite

Medication : Dimenhydrinate, Nicergoline, Aspirin, Atorvastatin

Date Dosage TWD (mg) INR

7/10-8/8  5-5-5-5-5-5-2.5mg QD s 3.09

8/9-10/31  5-5-5-5-5-5-2.5mg QD 325 2.75

11/1-3/29  5-5-5-5-5-5-2.5mg QD 325 ' 1.08 28EERH
FZEAIREE

3/30-4/29 5-5.55-5-5-2.5mg QD 325 2.88

> ERBO = LS F 0l Bacillus subtilis= bioactivityJl £ vitamin K28 M &4
&t 0 ZLUH0 & 012t Bacillus subtilis ¥ < vitamin K28 M8 2 M 3339
warfarinOfl CHEH A 22 AN AHICOD 2 £ AL Y2 1Isk= 20
E=CE=N :

INTERACTION CASE |

ALCOHOL(ACUTE)

52/M, 70 kg, AF/HTN
Target INR : 2.0-3.0, Duration : indefinite
Medication : Carvedilol, Irbesartan

Date Dosage TWD (mg) INR

4/6 - 5/9 6-5 mg alternate QD 38.5 2.35

5/10 - 7/18 6-5 mg altenate QD 38.5 3.42

7/19-8/1  7/19 hold, 385 218
6-5 mg altenate QD

8/2-9/5  6-5 mg altenate QD 385 2.09

0l0
M

P SFE= Warfarin $8 JBE E 4 UCC2 WS NGHES ol 0F &
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NONCOMPLIANCE CASE

m  57/F, 61.45kg, Cerebral infarction / DM/ Hyperlidemia /
previous stroke

Target INR : 1.7-2.5, Duration : indefinite
Medication : Metformin, Pravastatin, insulin (XINHT3)

Mon Tue Wed Thu Fri Sat Sun
DATE 9/10 9/11
INR (In) 1.05 1.04
DOSE 8 8
DATE 9/12 9/13 9/14 9/15 9/16 9/17
INR 1.46 1.93 1.94 1.98 2.01 2.06
DOSE 5 4 4 4 4 (out)
9/17~20 4 mg QD 28 2.18
9/21~28 4 mg QD 28 12.13 & (11.85) »ER(K150{) » 3.67

Incorrect dose(2]1 £ 2E/ 4 mg tid 2 £8)
MANAGEMENT OF EXCESSIVE
ANTICOAGULTION

= Hold
m FFP (Fresh Frozen Plasma)
s Vitamin K

INR above therapeutic range but < 5.0 | Hold warfarin

5.0 < INR < 9.0 without bleeding Hold warfarin and consider
K1(1.0-2.5 mg) orally

9.0 < INR < 20 without bleeding Hold warfarin and give
K1(3.0-5.0mg) orally

INR > 20 Hold warfarin and consider
K1(10mg) IV
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EFFECTIVE PATIENT EDUCATION

Teach basic concepts of safe, effective
anticoagulation

Discuss importance of regular INR monitoring
Counsel on use of other medications, alcohol
Develop creative strategies for improving compliance
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