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Mechanism of Atherothrombosis:
“Vulnerable Vessel” <> “Sticky Blood”
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Blood Component

Platelet: 1~-2% of Blood volume
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Thrombus Composition in STEMI (n=45)
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Pathophysiology of Hypercoagulable State

| Gene-gene interactions |

Genetic Factors
Coagulation Proteins
-Factor V Leiden (G1691A)
-G20210A prothrombin variant
-Fibrinogen B-chain 455 G/A.
854 G/A and Be/1, a-chain
Thr312Ala

Fibrinolytic system
PAI-1 6754G/5G
-TAFI Ala147Thr, TAFI 1542C/G

Platelet receptors
-GPllla Leu33Pro, GP1BA -5T/C,
GP6 13254TI/C

Metabolic
-MTHFR B

GYEONGSANG NATIONAL
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E protein polymorphisms)

Phenotype/Biological Effects

Activated Protein C resistance (Factor V
Leiden)

tfibrinogen, thrombin, factor VII, factor VIl
PAI-1, VWF (coagulation and fibrinolyti

polymorphisp

y and Puerperium

Air Pollution

Obesity

-lschemic Stroke
-7Acute limb, visceral ischemia

| Gene-environment interactions

Chan MY, et al. Circulation. 2008:118:2286-97.
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Incidence of VTE by Racial Groups
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Death Rates Due to Heart Disease by Race:
1980 to 2001. Age adjusted to the 2000 US population
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Same “Framinham Risk Score”: Different Risk of
Coronary Heart Disease in East Asians vs. Westerners

Probability of CHD Event
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Racial difference of Stent Thrombosis
After 1st Generation DES Implantation

Similar ST incidence of
Asian Registry to RCT
Results, but lower to Bern / Rotterdam

Western Registry 2.9%

Western RCTs

1.2%

(Korean Center)

)
=
N
()
&)
C
)
=
(&)
=

2 3
Follow-Up (years)

=" GYEONGSANG NATIONAL
3 UNIVERSITY HOSPITAL White RH et al. Thromb Res 2009:123:S11-S17.



Racial Difference in Death/MI after PCI:
NCDR Data from US Population (2004-2008, n = 423,965)

A Mortality B, MI

0 300 600 900
Days from Procedure

Days from Procedure
e White == .Blagk = = Hlsparic —White = -Black — — Hlspanlr.:
Adjusted o
HR 95% CI P
Death/MI risk Asian 0890 0.822-0.963 0.004
by racial group: Black 1120  1.083-1.157 < 0.001

White vs. Others
Hispanic 1.083 1.030-1.139 0.002

ﬁ.ﬂﬁ,‘é’;‘éﬁﬁ”ﬁo‘éﬁﬂg[‘“ Kumar et al. Circulation 2013;127:1395-1403.
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Coagulation SNPs Increase Risk of CAD
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Ethnic Difference in CRP level:
SWAN Study (3154 women w/o known CVD and hormone therapy)

! 1

Caucasian Hispanic African Chinese Japanese
American
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UNIVERSITY HOSPITAL Kelley-Hedgepeth et al. Clin Chem. 2008;54:1027-37.




Hemostatic & Endothelial Markers by Races:
MESA study (US citizen: healthy men cohort)

Caucasian Hispanic Black Chinese
(n"=2599) (n'=1864) (n'=1481) (n"=803)

Fibrinogen (mg/dL) 329 334 317

Factor VIII (%) 153 153
D-dimer (ug/mL) 0.20 . 0.15
PAI-1 (ng/mL) 20.4 . 18.4
VWF (%) 136 144
ICAM-1 (ng/mL) 233
E-selectin (ng/mL) 57.0 . 50.8

* Adjusted for age, education, individual income, and site.

GYEONGSANG NATIONAL
UNIVERSITY HOSPITAL Lutsey et al. J Thromb Haemost 2006; 4: 2629-35.




Comparison of Platelet-Fibrin Clot Strength:
Japanese vs. Western Healthy Volunteers

Global Thrombosis Test
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ICH Risk on Warfarin by Racial Group:
Hospitalized Pts with First-time AF (18,867 US citizens)

Hazard Ratio (95% CI) = p Value
i i i White 1 -
White ] Black 2.05 (1.25-3.36) 0.005
: ' ' Hispanic 2.06 (1.31-3.24) 0.002
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UNIVERSITY HOSPITAL Shen AY, et al. 3 Am Coll Cardiol 2007:50:3009.



Ischemic and Bleeding Risks on DAPT:
CHARISMA Subanalysis by Racial Group
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“East Asians” have shown

compared with Western population.



“East Asian Paradox”

EXPERT CONSENSUS DOCUMENT

World Heart Federation expert consensus
statement on antiplatelet therapy in East Asian
patients with ACS or undergoing PCI

Glenn N. Levine, Young-Hoon Jeong, Shinya Goto, Jeffrey L. Anderson, Yong Huo, Jessica L. Mega,
Kathryn Taubert and Sidney C. Smith Jr

Abstract | Guideline recommendations on the use of dual antiplatelet therapy (DAPT) in patients with

acute coronary syndromes and in those undergoing percutaneous coronary intervention (PCI) have been
formulated by both the ACC/AHA and the ESC. These recommendations are based primarily on large,

phase lll, randomized, controlled trials of the P2Y _, inhibitors clopidogrel, prasugrel, and ticagrelor. However,
few East Asian patients have been included in the trials to assess the use of these agents, particularly the
newer agents prasugrel and ticagrelor. Additionally, an increasing body of data suggests that East Asian
patients have differing risk profiles for both thrombophilia and bleeding compared with white patients, and
that a different ‘therapeutic window’ of on-treatment platelet reactivity might be appropriate in East Asian
patients. Furthermore, a phenomenon referred to as the ‘East Asian paradox’ has been described, in which
East Asian patients have a similar or even a lower rate of ischaemic events after PCI compared with white
patients, despite a higher level of platelet reactivity during DAPT. Recognizing these concerns, the World Heart
Federation has undertaken this evidence-based review and produced this expert consensus statement to
determine the antiplatelet treatment strategies that are most appropriate for East Asian patients.

Levine, G. N. et al. Nat. Rev. Cardiol. advance online publication 28 August 2014; doi:10.1038/nrcardie. 2014.104




Therapeutic Window on Antiplatelet Tx

| U NSl GG U W 0 U S W

Risk of clinical events

Levine GL, Jeong YH, et al. Nature Rev Cardiol 2014. Platelet reactivity



Relationship Between PRU and Post-PCl Outcome

Korea: ROC curve analysis for HPR (total n = 3,844)

Study Cohort EP Cutoff
ACCEL-LOADING-ACS NSTE-ACS (n=218); 1-mo PRU 2 288
(Randomized)l emergent PCI MACE % inhbition < 12%
Zhang et al. NSTE-ACS (n=228); 1-mo PRU > 272
(Registry)? emergent PCI MACE
Ko et al. All comer (n=222); 1-mo PRU 2 275
(Registry)? PCI \IA@=
CILON-T All comer (n=960); 6-mo PRU 2 252.5
(Randomized)* DES implantation MACE
Ahn et al. All comer (n=1226); 12-mo  Non-AMI: no cutoff
(Reaistrv)> stentino MACE AMI- PRI > 272

Different cutoff of HPR between races

PRU: Westerners (208~235) vs. East Asians (~275)

1Jeong YH, et al. TCTAP 2012 LBCT; 2Zhang HZ, et al. Platelets 2013; 3Ko YG, et al. Am Heart J. 2011;161:383.; 4Suh JW, et al.

JACC. 2011;57:280.; °>Ahn SG, et al. JACC Cardio Interv 2012;5:259.; SPark KW, et al. Am J Cardiol. 2011;108:1556.; “Jin HY, et
al. Int J Cardiol 2013;168:207.




Different Response of CV Drugs by Race:
Effect of P2Y;, Inhibitor Btw East Asians vs. Westerners

Prasugrel Ticagrelor

1 20-30% 1t 20-30%
PK& PDs | 20-30%  (After BW (After BW

adjustment) adjustment)

CYP2C19

Cause ? ?
genotype

(/=m="> GYEONGSANG NATIONAL : .
JE\ UNIVERSITY HOSPITAL Levine GL, Jeong YH, et al Nature Rev CaI’dI0| 2014.




RCTs: Comparator vs. Standard-dose CLPD

East Asian ACS Patients

Study Comparator Disease  Treatment/ HR (95% Cl)
(number) entity Follow-up

COMMIT/CCS-2 Placebo AMI Thrombolysis / 1 1.10 (1.03 — 1.16)
(n = 45,852; 100%) (83%, STEMIL  {_month
CURRENT/QASIS-7 Doubling clopidogrel ACS PCI/ 1-month — 0.81(0.54 - 1.21)
(n =2.363; 13.7%) (600 mg LD, 150 mg/d)
Han et al. Cilostazol to DAPT  ACS PCl/ 12-month 0.65(0.41 -091)
(n =1,212; 100%) (200 mg LD, 100 mg bid)
PRASFKIT-ACS Low-dose prasugrel ACS PCIl / 6-month 077 (056 -107)
(n =1,363; 100%) (20 mg LD, 3.75 mg/d)
TRILOGY-ACS Prasugrel ACS Medical therapy / H— 119 (075 - 1.89)
(n =571: 8.1%) (10 mg/d) 17-month
PHILO Ticagrelor ACS PCl/ 6-month —i— 1.54 (0.83 — 2.43)
(n =801; 100%) (180 mg LD, 90 mg bid)

T 1

0.1 1 10
Favor Favor
Comparator Standard clopidogrel

GYEONGSANG NATIONAL

UNIVERSITY HOSPITAL Jeong YH. Curr Cardiol Report 2014.



East Asians = 1.5 billion people

Thrombogenicity: East Asians < Westerners

Atherothrombotic risk: East Asians < Westerners
Bleeding risk: East Asians > Westerners

Different CV drug response: East Asians vs. Westerners

Unmet need to solve this important health issue
“Race-based tailored therapy”
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