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Table 2. Indications of warfarin use, treatment duration and suggested INR

Indication Treatment duration Te}rget .INR Target .INR
(in Asian) (guidelines)
NVAF
CHADS?2' score > 1 points Life-time [23,30-31] 1.8~3.0 2.0 ~3.0[23,30-31]
Ischemic stroke or TIA? Life-time [23,30-31] 1.6 ~2.6 2.0 ~3.0[23,30-31]
Valve replacement
Mechanical valve
Aortic valve replacement Life-time [32-34] 1.5~3.0 2.0 ~ 3.0 (bileaflet) or
2.5 ~3.5[32-34]
Mitral valve replacement Life-time [32-34] 1.8~3.0 2.5~3.5[32-34]
Aortic valve and mitral valve replacement Life-time [32-34] 1.8~3.0 2.5 ~3.5[32-34]
Bioprosthetic valve 3 months [32-34] 1.8~3.0 2.0 ~3.0°[32-34]
VTE
VTE prophylaxis
Hip or knee arthroplasty 1 ~4 weeks, up to 5 1.8~24 2.0~3.0[27,35]
Hip fracture surgery weeks [27,35]
Unprovoked VTE
First episode 3 months [27,35] 1.8~24 2.0 ~3.0 [27,35]
Transient risk factor
Second episode Life-time [27,35] 1.8~24 2.0 ~3.0[27,35]
Pulmonary embolism
Proximal DVT without bleeding risk
VTE with cancer Life-time or cancer 1.8~24 2.0 ~3.0 [27,35]

resolved [27,35]

NVAF, non-valvular atrial fibrillation; VTE, venous thromboembolism
" CHADS? risk score is used to stratify thromboembolism risk in patients with atrial fibrillation. However, CHA,DS,VASc
risk score was recommended in latest guideline from American College of Cardiology / American Heart Associa-
tion (ACC/AHA) and European Society of Cardiology (ESC).

>TIA stands for transient ischemic attack.

* According to ACC/AHA practice guideline, INR 2.0 ~ 3.0 was recommended for bileaflet mechanical or Medtronic
Hall valves if there is no risk factor. According to American College of Chest Physicians (ACCP), 2.0 ~ 3.0 is rec-

ommended for all aortic valve replacement

* ACC/AHA: vitamin K antagonist for aortic valve replacement with risk and all mitral valve replacement. ACCP:

mitral valve replacement.

Table 3. Patient characteristics for increased warfarin intensity [20]

Age > 5 year
Congestive heart failure
Hyperthyroidism

End stage renal disease
Febrile

Impaired liver function
Malignancy

CYP2C9 or VKORCI polymorphism

Post operation

Decreased oral intake or feeding

Malnutrition
Hypoalbuminemia
Diarrhea

Drug-drug interactions
Increased baseline INR

VKORCTI: vitamin K oxide reductase complex.

EEERERSE £ 23653
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Table 4. Initial dose of warfarin in outpatients [20]

Increased sensitivity to warfarin
1.0 ~2.5 mg

General population
2.5~5.0mg

Initial dose (mg/day)

Monitor INR after 3 ~ 7 days
Target INR 1.8 ~2.4 Target INR 1.8 ~3.0

<13 <13 Increase 20 ~ 50% dose
1.3~17 1.3~17 Maintain current dose or increase 5 ~20%
1.8~24 1.8 ~3.0 Maintain current dose or decrease 20 ~ 50%
2.5~3.0 31~35 Decrease 20 ~ 50% dose

>3.0 >3.5 Discontinue

Table 5. Initial dose of warfarin in inpatients [20]

Increased sensitivity to warfarin ~ General population
1.0 ~2.5 mg 2.5~5.0mg

Initial dose (mg/day)

Monitor INR after 1 ~ 3 days
Target INR 1.8 ~2.4 Target INR 1.8 ~3.0

Day 2 <13 <13 Maintain current dose Maintain current dose
1.3~17 1.3~17 Maintain current dose or de- Maintain current dose or
crease 20 ~ 50% decrease 20 ~ 50%
1.8~2.1 1.8~2.5 Decrease 50 ~ 75% Decrease 20 ~ 50%
>2.1 >2.5 Discontinue Discontinue
Day 3 <13 <13 Maintain current dose or in- Maintain current dose or
crease 20 ~ 50% increase 20 ~ 50%
1.3~17 1.3~17 Maintain current dose Maintain current dose
1.8~24 1.8~3.0 Maintain current dose or de- Maintain current dose or
crease 20 ~ 50% decrease 5 ~20%
2.5~3.0 31~35 Discontinue or decrease 50 ~ Discontinue or decrease
75% 20 ~50%
>3.0 >35 Discontinue Discontinue
Day 4 <13 <13 Increase 20 ~ 50% dose Increase 50 ~ 75% dose
1.3~17 1.3~17 Maintain current dose or in- Maintain current dose or
crease 5 ~20% dose increase 5 ~20% dose
1.8~24 1.8~3.0 Maintain current dose or de- Maintain current dose or
crease 5 ~20% dose decrease 5 ~20% dose
2.5~3.0 31~35 Decrease 20 ~ 50% dose Decrease 20 ~ 50% dose
>3.0 >35 Discontinue Discontinue
Day 5 <13 <13 Increase 50 ~ 75% dose Increase 50 ~ 100% dose
1.3~17 1.3~17 Maintain current dose or in- Increase 20 ~ 50% dose
crease 20 ~ 50% dose
1.8~24 1.8~3.0 Maintain current dose Maintain current dose
2.5~3.0 31~35 Decrease 5 ~ 20% dose Decrease 5 ~20% dose
>3.0 >3.5 Discontinue Discontinue
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Table 5. Initial dose of warfarin in inpatients [20] (continued)
= Day 6 <13 <13 Increase 75 ~ 100% dose Increase 100% dose
1.3~17 1.3~1.7 Increase 20 ~ 50% dose Increase 50 ~ 100% dose
1.8~24 1.8 ~3.0 Maintain current dose Maintain current dose
2.5~3.0 31~35 Decrease 5 ~20% dose Decrease 5 ~20% dose
>3.0 >3.5 Discontinue Discontinue

Table 6. Maintenance dose of warfarin [20]

Target INR 1.8 ~2.4  Target INR 1.8 ~ 3.0

Increase 10 ~ 20% of maintenance dose.
Consider 1 additional maintenance dose.

Increase 5 ~ 15% of maintenance dose.

If the INR was therapeutic for 2 times before this test, unable to
find the cause of sub-therapeutic INR, and under agreement with
the primary physician, consider maintain current dose.

If dose titration is considered, may increase 5 ~ 10% of mainte-

If the INR was therapeutic for 2 times before this test, unable to
find the cause of supra-therapeutic INR, and under agreement with
the primary physician, consider maintain current dose.

If dose titration is considered, may decrease 5 ~ 10% of mainte-

For patients with risk of bleeding, consider decrease 5 ~ 15% of

Stop 1 ~ 3 maintenance doses.
Reinitiate with 10 ~ 20% of dose reduction.

<13 <1.3
1.3~1.5 1.3~1.5
1.6 ~1.7 1.6 ~1.7
nance dose.
1.8~24 1.8~3.0 Therapeutic INR
2.5~27 3~32
nance dose.
2.8~3.0 33~35
maintenance dose.
30~35 35~4
>3.5 >4 Stop warfarin.

Follow up INR after 3 ~ 7 days (3 days is highly suggested).
Reinitiate warfarin until the INR decreases to therapeutic range.
Maintenance dose should be reduced.

Reevaluate patient conditions including current medication, drug
adherence, disease status, diet, and alcohol to determine new main-
tenance dose.

B E GFE > B 0 warfarin (5 FIHY 22 42 M

HUAE Y INR B RIS HATZ A E i HIR B
T3 A warfarin (i F 8 5 fs] 0 & 52 (47 9306 A
SCHERTRIR ) IR M (FIe2m A B R IREE K
fEEERBE R A ) ~ warfarin 7 & 58 H 8 18 2%
IRER BRE B 1E - M A 2 B PR B DA RS
A INR £27E HYRE FERF S [20-21] - {2 f5 5 [
J2 INR BRI R A R A A ] - 2B O g e
@ (American College of Caridology/American
Heart Association, ACC/AHA) 72 &% 1) Hf & FH

2355 31

N L e
EEGIREEE T

warfarin [ /DG EDH] INR [i/E INR 2 &
Zt& /D HEM [22] - =B e b 22 E
(American College of Chest Physicians, ACCP)
FIIEERR INR 272 B A Al B AR & 2
3 - INR B3 ERYEFE Ry = (8 F PI{sE FIRHE] ]
ST B INR BBERYHEA [1] A2
B HR AR (IR P T2 B EBOm N A
5> &£ 5L Table 7 [1,20,23] - (£ Fe i A5 4] 3
{58 warfarin > JEZEEES ] INR B 2FEE - #57
2RI I warfarin - BI#—[F INR B{EREE



(EFE AR TRE A ~ BRREEE N fE FHAY
HECINR 1L B RS AR E IR E 3
F 7 REN INRe

(M) ZEERTEERANRERE
18 7 B R 2% Y 8 5 58 BF F E A5 R
PR b {5 ) warfarin 55 i1 [R] - 2% o &) J) 2
(pharmacokinetics) 2 G {E =507 F %5 5 52 28
warfarin AU ~ 2340 ~ FCETEELHERS: - Warfarin /5
S B R WEAREIY e (chirality) » S-warfarin
Y B ke I {F A B 5 &K CYP2C9 X 3

Table 7. Frequency of INR testing [1,20,23]
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R-warfarin iy £ ¢ [l {F FH 255 €€ CYP3A4 X,
> M FH PTRERR S e IS L T i AV EEY) -

522 warfarin 7ES AR S B E INR &

4 azole FAHT I &89 ~ fluoroquinolone JE 1 4=
# ~ DUEAZE phenytoin 5 - W B E R4S &
AL R = & & B2 warfarin HEUT S
800 4047 BRI 2% valproate sodium - £ 5, B B
E2 (pharmacodynamics) % 77 {F #5110 F & 5m B
B ibE SR BUAE I ER » 2L warfarin Y%
RN WG FFAE REDE 3% 1B (non-steroidal

INR change

Frequency of INR testing

Outpatients

Stable warfarin dose

Unstable warfarin dose

Stable and therapeutic INR without dose adjust-
ment for at least 3 months

Stable and therapeutic INR without dose adjust-
ment for less than 3 months

Previous stable and therapeutic INR without dose
adjustment. Current INR testing is out of range
and the change is < 0.5.

Previous unstable INR. Current INR testing is out
of range.

Any dose adjustment regardless of previous INR

Initiate or discontinue any medication, health supplements or herb with inter-

actions with warfarin.

Significant change in disease status or diet.

Inpatients
New starter

Initiation dose

Stable warfarin dose

Long-term warfarin use

Before INR reaches therapeutic range

Two consecutive INR are at goal.
INR at goal for 1 week without dose adjustment
INR at goal for 2 weeks without dose adjustment

INR at goal for 4 weeks without dose adjustment

Not initiate or discontinue any medication, health supplements or herb with

interactions with warfarin.

No significant change in disease status or diet.
Initiate or discontinue any medication, health supplements or herb with in-

teractions with warfarin.

Significant change in disease status or diet.

Every 12 weeks
Every 4 weeks

No dose adjustment.
Follow up in 1 ~ 2 weeks

Dose adjustment.
Follow up in 1 ~ 2 weeks

Follow up in 1 ~ 2 weeks

Dose adjustment if necessary. (Refer
to Table 8).

Follow up in 1 ~ 2 weeks or less.
(Refer to Table 8).

After the second or the third dose,
monitor every day or every other
day.

Every 3 ~ 5 days

Every week

Every 2 weeks

Every 4 weeks

Baseline INR on admission.

Every 1 ~ 2 weeks

Every 1 ~ 2 weeks

Refer to inpatient with stable warfa-
rin dose.

Every 3 ~ 5 days then adjust accord-
ing to the change of INR.
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anti-inflammatory drugs, NSAID)~ $ [f1 7]\ fig B
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Warfarin Dosing Algorithm: Specific INR Goal for

Asian Population
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ABSTRACT

Several studies showed that in Asian population, low-intensity INR reduced the risk of bleeding
whereas preserved the efficacy of preventing thromboembolism. The purpose of this study is to
develop an Asian-specific warfarin dosing algorithm.

Previous reports concerning low-intensity INR were carefully reviewed to determine
appropriate INR target for Asian population. Healthcare practitioners and clinical pharmacists
with related expertise were enrolled to develop the dosing algorithm. The draft of algorithm was
reviewed and approved by the Pharmacy and Therapeutic committee.

The Asian-specific warfarin dosing algorithm was composed of (1) therapeutic INR target
and duration of treatment per indication; (2) initiation dose for warfarin; (3) guides for dose
adjustment in inpatient and outpatient; (4) recommended frequency of INR monitoring; and (5)
management for drug-drug interaction.

The development of Asian-specific warfarin dosing algorithm can help increasing the efficacy
and safety of warfarin utilization. Further prospective study is required to validate this

algorithm.

: Warfarin, INR, Dosing, Asian
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