A COhort of antithrombotic use and
Optimal INR Level in patients with non-

valvular atrial fibrillation in Thailand
(COOL AF Thailand)
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Number of AF Patients Predicted to More Than Double

Adults With AF (in thousands)

by 2050
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United Nations Department of Economic and Social Affairs, Population Division.
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AF and Stroke Risk

Mean Age  Stroke (% per yr) Relative
Study Location (yrs) AF No AF Risk
Chinal?! 71 5.3 - -
Japanl®] 65 5.0 0.90 5.6
Taiwanle] 70 4.9 0.45 8.4
United States!] 70 4.1 0.74 5.6
United Kingdom!¢] 60 1.8 0.26 6.9

a. Ma CS, et al. Chin J Cardiol (Chin). 2012;107:1014-1018.
b. Nakayama T, et al. Stroke. 1997;28(1):45-52.

c. Chien KL, et al. Int J Cardiol. 2010;139(2):173-180.

d. Wolf PA, et al. Stroke. 1991;22(8):983-988.

e. Onundarson PT, et al. Eur Heart J. 1987;8(5):521-527.



® The risk of stroke with asymptomatic or intermittent AF is comparable
to that with permanent AF'2

Observed rate of ischemic strokel

© 14 A Intermittent AF
o
_945 12 1 M Sustained AF
2 10-
0
5 8-
6
<c 47
S
- 1
c 2
< ——
0 T .

Low Moderate High
Stroke risk category

1. Hart RG et al. J Am Coll Cardiol 2000;35:183—7;
2. Flaker GC et al. Am Heart J 2005;149:657—63



Atrial fibrillation and Stroke Risk

Study Mean age, Stroke (% per year) Relative
AF No AF
Ma, China 71 5.3 - -
Shibata, Japan 65 5.0 0.90 5.6
Lee, Taiwan 70 4.9 0.45 84
Framingham, USA 70 4.1 0.74 5.6
Whitehall, UK 60 1.8 0.26 6.9

Ma et al. Chin J Cardiol 2012; 107: 1014-1018.
Shibata et al. Stroke 1997; 28: 45-52.

Lee et al. Int J Cardiol 2010; 139: 173-180.
Wolf et al. Stroke 1991; 22: 983-988.
Onundarson et al. Eur Heart J 1987; 8: 521-527.
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a. Thrift AG, et al. Neuroepidemiology. 2009;32(1):11-18.
b. Zhang LF, et al. Stroke. 2003;34(9):2091-2096.

c. Chau PH, et al. Cerebrovasc Dis. 2011;31(2):138-146.
d. Gross CR, et al. Stroke. 1984;15(2):249-255.

e. Sivenius J, et al. Stroke. 1985;16(2):188-192.



Reduction of risk of thromboembolism
INn AF

® Warfarin vs placebo 62% (48-72%)
® ASA vs placebo 22% (2-38%)
® Warfarin vs ASA 36% (14-52%)

Lip GY, et al. BMJ 2002; 325: 1022-5



Incidence Ratios of Cerebral Hemorrhage in
Different Ethnic Groups (Meta-analysis)
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van Asch CJ, et al. Lancet Neurol.
2010;9(2):167-176.



Adjusted Hazard Ratio for Intracranial
Hemorrhage on warfarin treatment

Hazard Ratio (95% Cl) = p Value

i i ! White 1 -
White ] ; . | Black 2.05 (1.25-3.36) 0.005

l ' | Hispanic 2.06 (1.31-3.24) 0.002

i i Asian 4.06 (2.48-6.66) <0.0001
Black i L]
Hispanic ]
Asian i i i L

0 1 2 3 4 5 6 7

Hazard Ratio

Multiethnic cohort of 18,867 patients hospitalized with

first-time AF (January 1995 — December 2000) Shen AY, et al: J Am Coll Cardiol 50: 309-315, 2007



Western Thailand
countries

CYP2C9*2 and 5-10%12 5%3
CYP2C9*3

VKORC1 A 37%* 63.6%3
haplotypes

1.6uruprasad P Aithal et al . Association of polymorphisms in the CYP2C9 with warfarin dose requirement and risk of bleeding complications.

The Lancet Vol. 353. February 27, 1999.

2. Janis Taube et al Influence of CYP2C9 polymorphisms on warfarin sensitivity and risk of over-anticoagulation in patients on long-term treatment.
Blood. 2000;96:1816-19.

3. Kuanprasert S et al. Prevalence of CYP2C9 and VKORC1 mutation in patients with VHD in northern Thailand. J Med Assoc Thai. 2009 Dec;92(12):
1597-601.

4. Mark J. Rieder et al. Effect of VKORC1 Haplotypes on Transcriptional Regulation and Warfarin Dose. N Engl J Med 2005;352:2285-93.



Why Are Asian Patients at Higher Bleeding Risk?
Potential Explanations

® INR instability; difficulties regulating INRE!

® Differences in the prevalence of certain
polymorphisms in genes that influence warfarin
pharmacokinetics and pharmacodynamicsi(®]

— Cytochrome P450 2CY—In patients on warfarin, the variant
CYP2C9 genotype has conferred an increased risk
for major hemorrhage.l°!

— Vitamin K epoxide reductase

® Different vascular properties of Asian patients

a. Kim JH, et al. Yonsei Med J. 2009;50(1):83-88.
b. Medi C, et al. Stroke. 2010;41(11):2705-2713.
c. Shen AY, et al. CNS Drugs. 2008;22(10):815-825.



The Japan AF Stroke Prevention Trial:
- JAST Trial -

Primary & Secondary Endpoints:

Primary Endpoint:

CV Death, stroke, TIA + all-cause-mortality, hemorrhage, per. embolism
o 0
= control =
= | -
o O
= 7 aspirin =
- 1 (¥
- Ces . .
- aspirin
P=0.310 ;
——————————— P=0.109
Days of follow-up "0 20 40 60 800 100 1200 1400 1600
No. at risk Days of follow-up
445 400 352 307 240 175 73 0 i
426 366 316 267 203 143 65 3 No. at risk
445 400 352 307 240 175 73 0

426 366 36 267 203 143 65 3

In addition, treatment with aspirin caused
a marginally increased risk of major bleeding (7 patients;

1.6%) compared with the control group (2 patients; 0.4%; Sato et al. Stroke 2006; 37:447-501
Fisher exact test P0.101)



Stroke risk assessment with CHADS,

CHADS, risk criteria Score
Prior stroke or TIA 2
Age >75 yr 1
Hypertension 1
Diabetes mellitus 1
Heart failure 1

Total CHADS, score Adjusted stroke risk, 2/yr (95%0 CI)

0 1.9 (1.2-3.0)

1 2.8 (2.0-3.8)

2 4.0 (3.1-5.1)

3 5.9 (4.6-7.3)

4 8.5 (6.3-11.1)

5 12.5 (8.2-17.5)

6 18.2  (10.5-27.4)

Cl = confidence interval; TIA = transient ischaemic attack
Fuster V et al. Circulation 2006;114:e257—-354; Gage BF et al. JAMA 2001;285:2864—70



Stroke risk assessment with CHA,DS,-VASc

Chest Physicians

Total Patients Adjusted

score (n=7329) stroke rate w———
CHA,DS,-VASc criteria Score (%/year)* g
Congestive heart failure/ 0 1 0.0 S
. : 1 S
left ventricular dysfunction 1 4292 1.3 kS
1S
Hypertension 1 2 1230 2.2 S
3 1730 3.2 S
> c
Age 275 yrs 2 4 1718 4.0 5
Diabetes mellitus 1 S 1159 6.7 E
o : 6 679 9.8 =
Stroke/transient ischemic 5 E
attack/TE 7 294 9.6 2
Vascular disease (prior myocardial 8 82 6.7 q%
infarction, peripheral artery disease 1 9 14 15.2 o
or aortic plaque) . . . 8
*Theoretical rates without therapy; assuming £

that warfarin provides a 64% reduction in
Age 65-74 yrs 1 stroke risk, based on Hart RG et al. 2007.

Sex category (i.e. female gender) 1
TE =thromboembolism

Lip G et al. Chest 2010;137:263-72; Lip G et al. Stroke 2010; 41:2731-8; Camm J et al. Eur
Heart J 2010; 31: 2369-429; Hart RG et al. Ann Intern Med 2007;146:857—67



CHADS, Score Effectively Determines Stroke Risk
In Japanese Patients With NVAF

® Ina study of 334 Japanese NVAF patients, CHADS, score was
identified as a useful predictor of ischemic stroke.

15 -
B With AC 13.9 3 -
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0 0 o r O . 0 -
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CHADS, Score Broup

AC = anticoagulation; NVAF = nonvalvular atrial fibrillation
Komatsu T, et al. Int Heart J. 2010;51(1):24-29.



VKASs have a narrow therapeutic window

é]'herapeuticé

Intracranial bleed ¢

Odds ratio

3 4 5 6 V4 8
International Normalized Ratio (INR)

Fuster V et al. Circulation 2006;114:e257—e354



Anticoagulation Use: A Balance Between
Stroke Prevention and Risk for Bleeding

Thrombosis Bleeding
Risk Risk

Anticoagulation



), Inthe small proportion of patients with AF receiving
=" warfarin, the INR is often outside the therapeutic range

No warfarin
65%0

INR above target
620

=

INR on target
15%0

Samsa GP et al. Arch Intern Med 2000;160:967—73



Major Bleeding risk assessment with
LIAC DI N
rMnAOS-DLLCU
HAS-BLED risk criteria Score HAS-BLED Number Bleeds per 100
total score of bleeds patient-yrs*
Hypertension 1
0 798 9 1.13
Abnqrmal rengl or liver 1 or 2 1 1286 13 1.02
function (1 point each)
2 744 14 1.88
Stroke 1
3 187 7 3.74
Bleeding 1 4 46 4 8.70
_ 5 8 1 12.5
Labile INRs 1
6 2 0 0.0
Elderly
1
(e.g. age >65 yrs) ! 0 - -
Drugs or alcohol 1 or 2 c . B B
(1 point each) 9 0 _ _

Pisters R et al. Chest. 2010; [Epub ahead of print];

ESC guidelines: Camm J et al. Eur Heart J 2010;31:2369-429 *P value for trend = 0.007
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™ High risk patients treated with oral anticoagulation therapy

'High risk patients untreated

Patients with atrial fibrillation and prior
stroke/transient ischemic attack
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@ Stroke Preventi n AF in Chinal, Hong
,ﬁ . — I,
Wt Kong?, Europe?
/
70 -
60 -
50 -
v
1 W aspirin
90 4// W Anticoagulant
20 none
104
Z
0 T T |
China hongkong Euro Heart
Survey(EHS)

1. Y. Sun et al.: Investigation of stroke risk in native Chinese. Clin. Cardiol. 2009:32, 2,76-81.

2. Leung CS, Tam KM: Antithrombotic treatment of atrial fibrillationin a regional hospital in Hong Kong. Hong
Kong Med J 2003;9(3):179-185

3. Nieuwlaat R, Capucci A, Camm AJ, Olsson SB, Andresen D,et al., European Heart Survey Investigators: Atigl
fibrillation management: a prospective survey in ESC member countries: the Euro Heart Survey on Atrial
Fibrillation. Eur Heart J 2005;26(22):2422—-2434
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“ﬁ'ﬁﬂ Nonvalvular Atrial Fibrillation

ang nashiand W nunwad T3, we.u **

Warfarin Use among Ambulatory Patients with
Nonvalvular Atrial Fibrillation
Suporn Kulapatnana, M.D. Kanokpoj Meewatana, B.N.S.

RESULTS: Nineteen (22.6%) of 84 patients were prescribed warfari and only 15 (29.4%) of 51 patients with at
least one or more nisk factors for stroke and no confrandications were recerved warfarm. Specialty of attending
physician was significantly predicted underuse of warfarin (p=0.002). Nine (47.3%) of 19 patients who received
warfann stopped warfarm. Warfarn discontinuation was mamly due fo nonadherence with drug.

Buddhachinaraj Medical Journal Volume 25 Supplement 2 January-April 2008



Patterns and Adherence to Guidelines of Antithrombotic
Therapy in Thai Patients with Nonvalvular Atrial Fibrillation

Arom Jedsadayanmata Pharm D, PhD*

* Center of Pharmaceutical Outcomes Research, and Department of Pharmacy Practice, Faculty of Pharmaceutical
Sciences, Naresuan University, Phitsamlok, Thailand
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J Med Assoc Thai 2013; 96 (1): 91-8



INR>3.0
INR 2.0-3.0
mINR <20
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% Author/year
== Sato/2006

Hu/2006

Yamaguchi/
2000

Suzuki/2007

Chen/2012

Country
Japan

China

Japan

Japan

China

Patients

NVAF n=871

NVAF n=828

NVAF n=115

NVAF n=667

NVAF n=786

Antithrombotic
strategy

Aspirin 150 to 200
mg/d vs. placebo

Adjusted-dose
warfarin (INR 2-3)
vs. aspirin (150 to
160 mg/d)

Low-intensity
warfarin (INR 1.5
to 2.1) vs. (INR 2.2
to 3.5)

Target INR value
was set at 1.6-2.6

Warfarin INR 1.6-2
vs warfarin INR
2.1-2.6 vs aspirin
200 mg/d

Conclusion

A low dosage of aspirin was
neither effective nor safe

Adjusted-dose warfarin was
superior to aspirin

Annual rate of ischemic stroke
did not differ significantly, but
low-intensity warfarin was
safer

Incidence of major bleeding
was 2.38%, which is higher
than in Western patients INR
=22.27 was an independent risk
factor for major bleeding

Warfarin INR 1.6-2 similar to
INR 2.1-2.6 and better than
aspirin



Japanese
Guideline

. I Major ischemic events
25 .. Minor ischemic events

- Major hemorrhage events
20

15

Incidence rate

10

Per 100 person—year

| IIIIIII

~1.59 1.60~1.99 2.00~2.59 2. 60~
PT-INR

Yasaka M, et al., Intern. Med. 40, 1183-1188, 2001
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Optimal INR level of Thai atrial fibrillation patients who were

recelvmg warfarm for stroke _prevention in Slrlraj Hospltal
: Sosres ] : —l
Komsmg Methawgul MD and Warangkna Boonyt

K’-#— T

University, fﬁailanh "

* A first retrospective study in Thailand.

* A total of 230 patients with AF in Siriraj
Hospital.

« Between January 2005 to December 2009

The optimal INR level was the lowest ischemic
stroke and bleeding complication.

Komsing Methavigul et al. The Optimal INR Level in Thai Atrial Fibrillation Patients. Poster presentation on APSC2013 Congress on 19th APCC.



Optnmal INR level of Thai atrial flbrlllatnon patnents who were

.....

5_|ng . igul, MD, an
ardiology ﬁﬁﬂfﬁeﬂ of H'ééﬂ't.:hi F

Figure 1 3! a0 P<0.0001 P<0.0001 ling event in
e a6
B Ischemicincidence density
6 (events per 100 patient-years) 7L
A
B Total bleeding incidence density
4 (events per 100 patient-years)
3 | —
B lschemicstroke+total hleeding
24— incidence density (avents per
; 100 patient-years) L ol
D —

ikl INR<1 S INR15-29 INR> 2.9 LI

The optimal INR level was 1.5 to 2.9 in Thailand.

Komsing Methavigul et al. The Optimal INR Level in Thai Atrial Fibrillation Patients. Poster presentation on APSC2013 Congress on 19*h APCC).
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® Atrial fibrillation is the common cardiac
arrhythmia in clinical practices.

® One of therapeutic goals is prevention of
thromboembolism.

® Warfarin is the most effective anticoagulant
for prevention of thromboembolism in AF.
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® The main adverse reaction is bleeding.

® The optimal INR is 2-3 evaluated in several
trials in US and European countries.

® But less evidence in Asian countries.
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® To determine pattern of antithrombotic use
in Thailand

® To determine the optimal INR level in

patients with AF in Thailand who receive
warfarin



® Multicenter prospective registry study (25-30 sites).

® patients with non-valvular AF
® The estimated sample size is 5,000 patients.

® Outcome measurement 1) prevalence and
appropriateness of warfarin use 2) is the optimal INR
level in patients with NVAF in Thailand who received
warfarin: as indicated by efficacy endpoint (ischemic
stroke) and safety endpoint (bleeding events).



® Know about the optimal INR in patients with
non-valvular AF will lead to

v'Reduction of major or minor bleeding > cost saving
for treatment of complication from warfarin.

v'Reduction of ischemic stroke - disease prevention.

v Expectation of changing the Thai CPG in the future.



® Thai AF patients were enrolled.

® Patients will be followed up for 3 years.
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® Age > 18 years old

® Non-valvular AF
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® Prior ischemic stroke or prior major or minor
bleeding before enrolment

® Thrombocytopenia or MPD, or hyperviscosity
syndrome, chronic DIC or APS

® Ischemic stroke due to HIT
® Prosthetic heart valve or valvular repair
® Significant valvular heart disease

® Only detectable AF from permanent
pacemaker, AICD, or CRT



O, Method: Sample size calculation
INR <1.5 1.5-19 2.0-24 25-29 3.0-3.4 >3.4

P. 0.074 0.034 0.051 0.057 0.158  0.560

n; 0.18 0.28 0.27 0.14 0.06 0.07

¢ P. = Proportion of ischemic stroke or bleeding events in
15t o 6™ group of INR

n; = Proportion of person time in 1s* to 6™ group of INR

® Assuming prevalence of warfarin use in Thai AF patients
- 500/0-



< Method: Sample size calculation (5)

® Assuming prevalence of warfarin use in Thai
AF patients (with CHA,DS,VASc > = 1) = 50%.

® Total N = 4040

® After adding the proportion of patients with
CHA,DS,VASc = 0O, the estimated sample size
is 5000



® Classify into 6 groups of INR:
« INR<15
- INR15-19
- INR2.0-24
« INR 2.5-2.9
« INR 3.0-34
- INR>34

® Record INR during ischemic stroke or
bleeding complication.
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Other data are collected:
« Age/Sex

Comorbidity : liver cirrhosis, CKD, hyper- or
hypothyroidism, diabetes, hypertension,
dyslipidemia, and CAD

Y E lnnhnnrl nnnnn L\ -F lnnt' /:: h I V2l 2 Y~ XN 1 2 VZ<d s a
L.bllUbUl UIUHI Ul."llb ] lll lly vial , |J Ul IICLII YD”\,
LA size

» Incidence of ischemic stroke, major or minor
bleeding

Antiplatelet medication combine with warfarin
Reason for no warfarin therapy
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® The optimal INR level in patients with NVAF
in Thailand.

® The optimal INR level was defined as the

lowest ischemic stroke and bleeding
complication.



® Descriptive statistics:

 Categorical data such as sex, underlying diseases
IS presented as percentage

* Numerical data such as age, LVEF, LA size is
presented as mean:S.D. if normal distribution or

median if no normal distribution

® Inferential statistics: Chi-square or Fisher's
exact test
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® Prevalence of warfarin therapy in Thai
patients with NVAF.

® Optimal INR level in Thai patients with NVAF.

® Change in CPG in the use of antithrombotic
agent in Thai population






