Current status of antiarrnythmic and
antithrombotic therapy for AF in Korea
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Prevalence of atrial fibrillation in Korean
by age and gender

14,540 adults (mean age 54.6 years, range 40~92 yr, 45.2% males) who
received screening tests for general health in 8 cities/counties in
Gyeongsang-nam-do

April, 2000 ~ Dec, 2000

Age groups (yr) Total (%) Male (%) Female (%)
40-49 5(0.1) 3(0.12) 2 (0.06)
50-59 21(0.5) 13 (0.7) 8(0.4)
60-64 20 (0.9 18(1.8) 2(0.2)
65-69 2 20 (3.9) 7(1.0)
70-74 19 (T. 12 (2.5) 7(1.1)
75-79 7(1.9) 6(3.4) 1(0.5)
>80 7(4.0) 4(4.5) 3(3.5)
Total 106 (0.7) 76 (1.2) 30(0.4)

Jeong JH. J Korean Med Sci. 2005; 20(1): 26
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Incidence of atrial fibrillation per 1000 person-year
by age and gender

16,568 adults (median age 49 years,range 20~89 yr, 64.5% males) who
had repeatedly received screening tests for general health at the Health
Promotion Center, Samsung Medical Center

March, 2001 ~ June, 2006

mean follow up duration: 44 months

Age (years) Total (rate™) Male (rate®) Female (rate™)
<45 4(03) 3(0.3) 1(0.2)
45-54 26 (1.0) 25(1.4) 1(0.1)
55-64 20(1.4) 18 (1.8) 2(0.4)
=65 11(.9) 9(.5) 2(1.7)
Total 61 (1.0) 55(1.4) 6 (0.3)

*The number of new cases per 1000 person years

Kim HJ, et al. Korean Circ J. 2007:37:609
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Recurrence of atrial fibrillation in Korean patients
after DC cardioversion
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Kim SK, et al. Europace 2009;11:1632
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* Rhythm control
e Rate control
* Prevention of thromboembolism

. Antithrombotic therapy
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AADs in AF

[ Rhythm control ]
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(Class 1a
Quinidine
Disopyramide

Class m!

[ Rate control ]

SUC

ass II

(Amiodarone
Sotalol

Class Ic
Flecainide

Propafenone

Class 1

4 N (s
Betablockers* Calcium channel
etablockers blockers
Metoprolol (Nor}djhydr?‘pyrid:ne
g caicium channe
- Bisoprolol antagonists )
Carvedilol Verapamil
\_ _/ | Dilitazem
-

Digoxin ]

* Betablockers can also be used as rhythm control agents
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Antiarrhythmic drug to maintain sinus rhythm in
recurrent paroxysmal or persistent AF

Minimal or no heart disease
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« Warfarin is widely used as an oral anticoagulant for AF
« Warfarin has a narrow therapeutic index and may be associated with
adverse events.

. thromboembolic complications or bleeding.

* Life-threatening bleeding episodes after initiation of warfarin therapy
have been reported in approximately 12%. (Levine MN, et al. Chest 2001;119:5108-21)

» During maintenance therapy, only 50-60% of patients can be expected
to achieve their target INR range.

« Marked within- and between-individual variability in warfarin dose
requirements

* Monitoring the safety and efficacy of warfarin treatment.




» 105 patients with atrial fibrillation, and who were receiving warfarin for more tEan

1 yrin SMC.
Demographics
Age (yr) 67.8+9.8 (36-87)
Gender (male:female) 66:39
Body weight (kg) 65.6+11.2 (39.0-96.0)
Body surface area (m?) 1.70+0.19 (1.22-2.09)
Coexisting disease condition (%) 73 (69)
Concurrent medications (%) 96 (91)
Warfarin therapy
Duration (yr) 3.2+2.2(1-8)
Warfarin dose (mg/day) 41+1.3(1.7-8.0)
Warfarin dose (mg/kg/day) 0.45+0.15 (0.16-1.06)

» 96 patients (91%) were receiving concurrent medications,
antiarrhythmics (n=43), diuretics (n=31), aspirin (n=16),
antilipidemic agents (n=9), oral diabetic agents (n=6), allopurinol (n=4),
beta-adrenergic blockers (n=2), steroids (n=2), antidepressants (n=2),
NSAIDs (n=2), antihistamines (n=1).
26 patients (25%) were taking drugs that could potentially increase their INR
(aspirin, simvastatin, allopurinol, or NSAIDs)

» Over 69% of the patients had underlying comorbid conditions,

diabetes mellitus (n=19), hypertension (n=17), valvular heart disease
(n=10), asthma (n=9%), lung disease (n=5), thyroid disease (n=3), arthritis
(n=3), chronic hepatitis (n=2), and other diseases (n=9).

Kwon MJ, et al. Korean J Lab Med 2009;29:515
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» 49.5% (52/105) of patients experienced a variety of bleeding complications,
including epistaxis, gum bleeding, melena, and hematuria.

* 5.7% (6/105) of patients experienced thrombotic complications during warfarin
treatment, including cerebral infarction and mesenteric infarction.

* mean maintenance dose of warfarin in 105 patients : 4.1+1.3 mg/day
(range, 1.7-8.0 mg/day)

* mean plasma warfarin concentration : 1.3+0.5 mg/L.

* 74 patients (70%) showing INR within target range despite of constant INRs
within the target range (2.0~3.0) over at least 3 consecutive monthly clinic visits
just before the index visit.
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INR level in warfarin-treated patients with non-valvular AF

» 129 patients, men (71.3%), with NVAF,

» Average age : 63.6 years (range 34~86 years)

» 36.4% were less than 60 years old.

» The median duration of follow up was 2.03 years.

* Correlation between weekly warfarin dose and age. p < 0.001
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Mode of Action of New Anticoagulants

A T/ ———, I _________
| S Tl
Propagation I n
“ 1 “é ____________
Thrombin activity

Cinogen [ i

A: Tissue factor/ factor Vlla inhibitors
B: Factor Xa inhibitors

C: Direct thrombin inhibitors
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Anticoagulants in development

Agent Company Status, phase

Direct thrombin inhibitors
Dabigatran etexilate Boehringer Ingelheim 3
AZD0837 Astra Zeneca 2
MCC 977 Mitsubishi Pharma 2
Direct factor Xa inhibitors
Rivaroxaban Bayer, Ortho-McNeill
Apixaban Bristol-Myers Squibb,
Pfizer
Betrixaban Portola 2
YM150 Astellas 2
Edoxaban (DU-176b) Daichi Sankyo 3
TAK-442 Takeda 2
Otamixaban* Sanofi-Aventis 2
Indirect factor Xa inhibitor
Idraparinux* Sanofi-Aventis 3
Idrabiotaparinux* Sanofi-Aventis 3
Novel VKA
ATI-5923 Aryx Therapeutics 2b

*Parenteral agent.

Garcia D, et al. Blood. 2010;115:15



Rivaroxaban (Xarelto)
Direct factor Xa inhibitor

10 mg qd
o2 =R FH 2
2hAte| g " A

Dabigatran

Direct thrombin inhibitor

SUC



52 )

SUC

2t =1 Ml (Korea)

¢ Korea Anti-Coagulant market is 13.8 Bn Krw in 2010.

‘10 4Q Anticoagulant Market Value

I LMWH
VKA

UFH
FXa & DTI

13%

FXa & DTI .

‘10 4Q Anticoagulant Market Volume

VKA

I LMWH
VKA

UFH
FXa & DTI

LMWH

FXa & DTI

LMWH(Low molecule weigh heparin) : Enoxaparin
UFH(Unfractured heparin)

VKA(Vitamin K antagonist)

DTI(Direct Thrombin inhibitor)

Source : 2010 4Q IMS MAT

V“LWANO ., Fxa(Fxa inhibitor) : Rivaroxaban(Direct Fxa inhibitor), Fondaparinux(Indirect Fxa inhibitor)
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Rivaroxaban
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Enoxaparin
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Enoxaparin
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Warfarin
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Nonpharmacological device
(Watchman device : LAA closure)

7:26:30 am
sl TE-VSM 41Hz
SO ITTE  140mm -
e’ TEE / :
General { \ \
Lens Temp<37.0°C

65dB S1/ 0/1/4 S
Gain= 2dB  a=1
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Watchman device

~ Plane of maximum diameter
distal to ostium
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WATCHMAN LAA Closure Technology

Left Atrial
Myocardium

Schwartz RS, et al, J Am Coll Cardiol Intv 2010;3:870
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WATCHMAN LAA Closure Technology

Plane of maximum diameter
distal to ostium
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SMC Experience of Watchman device
for LAA closure
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Conclusions
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- OHTIFEI AR B T HY O 50%, 2HTHEl AL] 5 INR 23 ;

- ME22 SEFH
Dabigatran: direct thrombin inhibitor
Apixaban and Rivaroxaban: factor Xa inhibitors

seH|oFEH 2 B Watchman device (LAA closure)
6 ¢ another option for prevention of stroke in AF patients.
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