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Treatment Paradox of Potent P2Y ., inhibitors in
“Real

Ticagrelor (n Clopidogrel (n = 6633) p-Value
Age, years 62.30 + 12.06 64.80 + 12.61 <0.001
Age 2 75 years (%) 259 (18.8) 1718 (25.9) <0.001
Body weight, kg 66.35 + 11.92 64.51 + 11.79 <0.001
Body weight < 60 kg (%) 2133 (32.2) 0.001
Male gender (%) 4791 (72.2) <0.001
Hypertension (%) 3477 (52.4) <0.001
Diabetes (%) 1955 (29.5) <0.001
Dyslipidemia (%) 773 (11.7) 0.675
Current smoker (%) 2505 (37.8) 0.002
Family history of CAD (%) 442 (6.7) 0.385
Previous history of MI (%) 493 (74) 0.005
Previous history of CVA (%) 507 (7.6) <0.001

Killip class (%)
|
llto IV

5158 (77.8)
1475 (22.2)
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Int J Cardiol 2016;215:193-200.
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Ethnic Differences of Ticagrelor
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33% ~ 48% higher plasma concentration in
Japanese compared with Caucacian.
After adjusting body weight, 20% of difference still

persists. GNUH'
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Ticagrelor 90mg vs. 60mg in PEGASUS
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Ticagrelor 60mg bid achieved similar PD efficacy despite q
lower plasma concentration vs. Ticagrelor 90mg bid. GNUH
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Bleeding Risks Associated With P2Y ., Inhibitors
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Higher Platelet Inhibition = Higher Bleeding Risks
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Factors related to ischemic/bleeding risks

Increased ischemic risk

History of prior bleeding

[ Advanced age]
ACS
Multiple prior Mls
Extensive CAD

OAC

Female

[Advanced age]

Low body weight

LVEF <40%

1G DES

Stent under-sizing/under-deployment
Small stent diameter

Greater stent length

Bifurcation stent

ISR

DM CKD

CKD DM

Increased risk of ST Anemia

ACS Chronic steroid or NSAIDs

|

High ischemic risk = High bleeding risk

Gyeongsang National University Changwon Hospital
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Impact of Ml vs. Bleeding on mortality

Estimate of
: Relative Risk
MI versus Bleeding (Ratio of HRs) p Value M I
Adjusted Hazard Ratios with 95% CI
| R — 315 = BARC 3b
MI vs. Minor Bleedin ’___________._.__ﬁﬁ g (2.08-4.77) <0.001

(BARC 2)

e o = TIMI Major
Mstox Bleediog” @ el oW GUSTO severe

ﬁ'“---_.___‘______\_. -
MI vs. Major Bleeding* e 136364y  0.001 = PLATO M ajor
(BARC 3a) 2.77 " ]
6.15
MI vs. Major Bleeding? ’ | 1.37 0.242
(BARC 3b) — (0.81-2.30) 3
6.15 4.51
+ 4 0.22 <0.001
MI vs. Ma( ::R ?:;din ’ (0.13-0.36)
6.15
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Temporal Trends in the Incidence and In-Hospital

Mortality of AMI in Western and Asian Countries

Country Period Gender Incidence In-hospital Mortality Reference

USA 1987 — Male (White) -4.3%lyear -3.5%lyear Clrculation 201 5123:0040 57
2008 Female (White) -3.8%lyear -3.0%/year

USA 1999 — Overall 274 > 208  10.5% > 7.8% N Engl J Med 2010;362:2155-65
2008

Denmark 1984 — Male 410 > 213* 31.4% > 14.8* G T a AL S EL
2008 Female 209 > 131

Six EU countries 1985- Male -4.0%lyear -6.0%/year Hearti2013;101:1413:21
2010 Female -4.2%lyear -6.3%lyear

Taiwan 1999 - Male 41.8 > 62.5* 20% > 8% i&’:‘ozga”p‘s”‘: 2014;3:
2008 Female 13.5 > 26.0*

Japan 1979 — Male 18.7 - 46.4* 21.4% > 6.3% Clrcid 2010, 74:33°100
2008 Female 4.2 - 9.6 19.4% > 12.2%

Japan 2005 - Male 61.3 > 68.1* 4.4% > 6.1% Clrc) 2017:81.520:8
2014 Female 17.7 > 122  9.1% > 9.9%

Korea 1997 — Male 60.4 > 92.2* 13.4% 2 9.7% KOIEaniCIICl)2008: 304G 176
2007 Female 40.7 > 63.7*  15.2% > 12.4%

Korea 2006 - Male 60.1 = 40.9* J Korean Med Sci 2013;28:16-27
2010 Female 3.16 > 17.6
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CHF After AMI: a Lost Battle
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Infarction Wound Healing Infarct Expansion &
Pathologic remodeling
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Platelet Inhibition and LV Remodeling
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¥""Novel role of platelet reactivity in adverse left ventricular remodelling
after ST-segment elevation myocardial infarction:
The REMODELING Trial

Suspected ST-segment elevation myocardial infarction (n = 251)

Primary Endpoint: Exclusion (n = 71)
B o . 38 Medical treatment (intermediate lesion, variant
v' the prevalence of LVR in relation to quartile e
distribution of platelet reactivity measured by PRU. 30 Nomeoronaryase

Secondary Endpoints:
1) the correlation between prevalence of LVR and

Exclusion (n = 24)

inflammatory marker indicated by hs-CRP; 8 Expired
2) the determinants of adverse LVR; and e o exeson e
3) performance of different models associated with

LVR. Initial cohort (n = 156): echocardiography and lab measurement before discharge

Exclusion (n = 6)

3 Clinical event

1 Incomplete drug compliance

2 Unavailable or unmeasurable echocardiography

Final cohort: follow-up echocardiography at 1 month (n = 150)

i ) . ) AT IHANFH
Gyeongsang National University Changwon Hospital Thromb Haemost. 2017 Feb 2. e-pub.
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Prevalence of LV Remodeling

A. PRU criteria B. hs-CRP criteria
(%) (%)
50 - 50 .
@ p for trend = 0.015 ® p for trend = 0.012
2408 35.1 c 40 - 35.1
2 Q 324
S 30 27.0 T 39 |
E 231 i)
o | o |
o 20 o 20 12 16.7
> 10.8 > )
— 10 - — 10
0 - 0 -
1st quartile 2nd quartile 3rd quartile  4th quartile 1st quartile  2nd quartile  3rd quartile  4th quartile
(29-177) (178 -236) (237 - 293) (294 -) (0.1 -0.5) (0.6-1.1) (1.2-3.0) (3.1-)
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Predictors of LV Remodeling

Predictors OR (95% CI) p

Female l—-—l—l 1.93(0.61-6.10) 0.517
Chronic kidney disease I—l—l 5.15(0.99-26.82) 0.052
PRU 2 248 I—I—I 3.15(1.13-8.78)  0.028
hs-CRP 2 1.4 mg/L —a— 7.12(2.27-2237) 0.001
Infarction size {CK AUC 2 80 kU*h/L) A 15.03 (3.83 — 59.01) < 0.0071
Ele' 215 }—‘—l—l 1.98 (0.55-7.17) 0.298
LVEDVI <50 mL/m? —a— 5.67 (1.57-20.42) 0.008
LVESVI < 20 mL/m? —a— 7.21 (1.70-30.61) 0.007

0.0 0.1 1.0 10.0 100.0

Gyeongsang National University Changwon Hospital

Predictors OR (95% CI) P
Female |_._| 1.86 (0.58 — 5.95) 0.296
Chronic kidney disease l—I—I 4.61(0.91 -23.20) 0.064
PRU < 248 and hs-CRP < 1.4 mg/L vs. :

PRU 2 248 and hs-CRP < 1.4 mg/L —a— 7.59 (1.67 — 34.44) 0.009

PRU < 248 and hs-CRP 2 1.4 mg/L

PRU 2 248 and hs-CRP 2 1.4 mg/L

Infarction size (CK AUC 2 80 kU*h/L)

Ele 215

LVEDVI < 50 mL/m?

LVESVI < 20 mL/m?

0.0 0.1

——m—| 17.95(3.44-93.81) 0.001
——a— 21.49(4.56 - 101.30) < 0.001

—a—  17.63(4.11-75.65) <0.001
2.05 (0.57 - 7.39) 0.271

5.23(1.42-19.33) 0.013

—a— 9.90 (2.04—47.95)  0.004

10.0 100.0
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Myocardial Damage vs. Healing
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0 L1 1l l L1 1 I L1l 1 I Ll 1l I Ll 1l I
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100-Specificity
AUC 95% CI p Value

Myocardial-damage model

(LVEDVI < 50 mL/m?, LVESVI < 20 mL/m?, CK AUC 2= 80 kU*h/L)

Myocardial-healing model
(PRU = 248, hs-CRP =2 1.4 mg/L)
Combined model

(Myocardial-damage model + myocardial-healing model)

0.796 0.723 - 0.857 Reference value
0.704 0.625-0.776 0.213*

0.874 0.810-0.922  0.015*/0.002t 5|\|UH.

Gyeongsang National University Changwon Hospital
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Clin icalTrials gov Search for studies: Search

Advanced Search | Help Studies by Topic = Glossary
Try our beta test site

IMPORTANT: Listing of a study on this site does not reflect endorsement by the National Institutes of Health. Talk with a trusted healthcare professional before volunteering for a
study. Read more...

Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Search Results > Study Record Detail Text Size

Trial record 1 of 1 for: HEALING-AMI
Previous Study | Return to List | Next Study

Ticagrelor Versus Clopidogrel in Left Ventricular Remodeling After ST-segment Elevation Myocardial Infarction (HEALING-AMI)

This study is currently recruiting participants. (see Contacts and Locations) ClinicalTrials.gov Identifier:

Verified November 2016 by Gyeongsang National University Hospital NCT02224534

First received: August 20, 2014
Last updated: November 14, 2016
Last verified: November 2016
Collaborators: History of Changes

Chinese PLA General Hospital

Chungnam National University Hospital

Pusan National University Yangsan Hospital

National University Heart Centre, Singapore

Ulsan University Hospital

Kyungpook National University

Samsung Changwon Hospital

Kyunghee University Medical Center

Chungbuk National University Hospital

Chonnam National University Hospital

Seoul National University Bundang Hospital

Sponsor:
Gyeongsang National University Hospital

Information provided by (Responsible Party):
Yongwhi Park, Gyeongsang National University Hospital
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Summary of the REMODELING study

» Enhanced levels of platelet activation and inflammation
determined the incidence of adverse LV expansion after STEMI.

» Combining the measurements of these risk factors increased risk
stratification of LVR.

» The role of intensified antiplatelet therapy in wound healing of
Infarcted myocardium is under investigation in the HEALING-AMI
trial.
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PCI in Patients at Hypercoagulable Condition

L. Platelet Rich vs. Gt P
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Risk of Bleeding With Single, Dual, or Triple Therapy

HR (95% CI)

Warfarin monotherapy o 1 [Reference]
Aspin Bleeding Risk Reduction 0.98)
Clorl 1 0AC > NOAC 129
Aspir . : : 2.04)
Wart] 2 Anticoagulant + Single antiplatelet agent 1 96)
warfl 3- Lower dose NOAC | 3.91)
Triple therapy o 3.70 (2.89-4.76)
[ I 1 m1TrTi 11. 1 I FrTTT r_'
0.1 1.0 10.0
Hazard Ratio (95% CI)
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Cross-talk Between Platelet Activation and Coagulation in AF

A (%)
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50 %

40 %

30 %

20 %

10 %

Cumulative incidence of bleeding

0%

n at risk:

omission of ASA: WOEST

== Triple therapy group

Double therapy group

P<0.001
HR=0.36, 95%Cl [0.26-0.50]

44.9%

19.5%

0 30 60 90 120

284 210 194 186 181
279 253 244 241 241

180
Days
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236

270

159
226

Gyeongsang National University Changwon Hospital
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= Double therapy group

17.7%

11.3%

P=0.025
HR=0.60 95%CIl [0.38-0.94]

0 30 60 90 120
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180
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Antithrombotic Therapy in MI Patients

( AF patient in need of OAC after elective PCI with stent J
l | ¢
Bleeding risk low Bleeding risk high
compared to risk for ACS compared to risk for ACS
or stent thrombosis or stent thrombosis
Time from PCI l
7 ( Triple therapy® (11aB) [HIHE )
| month— > 57 <
3 months Dual therapy® (11aC)
Dual therapy® (11aC) L B Aaic
6 months Ve < |I |h m |R [ ] k ?
scnemicC RISK ¢
12 months 9| /2 R OAC monotherapy© (IB)
lifelong OAC monotherapy© (IB)
v U J y,
B oAc B Aspirin 75-100 mg daily [l Clopidogrel 75 mg daily GN UH

: : : . FABIUHIABH
Gyeongsang National University Changwon Hospital Eur Heart J 2016;37:2893—2962.




Cumulative Incidence of Clinically
Significant Bleeding (%)

PIONEER AF-PCI

Safety Endpoint Efficacy Endpoint
100 304 100~
Hazard ratio for group 1 vs. group 3, Group 3 Hazard ratio for group 1 vs. group 3,
0.59 (95% Cl, 0.47-0.76) 25+ 1.08 (95% Cl, 0.69-1.68)
P<0.001 P=0.75
80- A 8 80-
Hazard ratio for group 2 vs. group 3, 20+ Group 2 3 Hazard ratio for group 2 vs. group 3,
0.63 (95% Cl, 0.50-0.80) < 0.93 (95% Cl, 0.59-1.48)
P<0.001 154 3 P=0.76
)
60~ Group 1 SE 4o
© >
104 s
95
3
5+ g 2
T
40 T3 40-
0 T T T T T T g '?,;
0 30 60 90 180 270 360 - OF—T1— T T T T
s 0 30 60 90 180 270 360
20 £ 20
[ o
. B
0 T T T T T T 0=y T T T T T
0 30 60 90 180 270 360 0 30 60 90 180 270 360
Day Day

Group 1: Rivaroxaban 15 (10)mg gqd + Clopidogrel/Ticagrelor/Prasugrel for 12 months
Group 2: Rivaroxaban 2.5 mg bid + DAPT for 1, 6, or 12 months - Rivaroxaban 15 (10) mg qd + ASA for the remain

Group 3: OAC + DAPT for 1, 6, 12 months > OAC + ASA for the remain GNUH'

y y . ) SAB SN NDE
Gyeongsang National University Changwon Hospital N Engl J Med. 2016:375:2423-2434.




GEMINI-ACS-1

At least Up to

48 hourst 10 days _ _
Rivaroxaban 2.5mg bid

+ pre-randomization P2Y12 inhibitor**
ACS Event f \ r'H p

>6 months duration of therapy

STEMI* Clopidogrel+ASA

Non-STEMI or ASA 100mg

UA Ticagrelor+ASA + pre-randomization P2Y12 inhibitor**

5.5 days (3.4,7.6)
“capped at 50% **Ticagrelor 90mg bid or Clopidogrel 75mg daily 291 days (284,354)
124 hours if no PCI
L

GNUH
FABIHAABR

Gyeongsang National University Changwon Hospital Lancet. 2017 Mar 17. e-pub,




GEMINI-ACS-1

Safety Endpoint Efficacy Endpoint
10 105
g- HR=1.09 (95% CI 0.80-1.50); Q- HR=1.06 (95% CI=0.77-1.46);
3 P=0.5840 3 P=0.7316
7= 7 -

Event rate (%)
(Ya @)
11
Event rate (%)
v
L1

m— ASA

2- . - =

=== R|varoxaban 2 ASA
1= 1 - === Rivaroxaban
0 T | 0

1 1 1 1
0 60 120 180 240 300 360 0 60 150 12'30 2z'10 3(')0 36'50

Time since randomisation (days) Time since randomisation (days)
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Gyeongsang National University Changwon Hospital Lancet. 2017 Mar 17. e-pub,




GEMINI-ACS-1: Analysis by P2Y,, Strata

Safety Endpoint Efficacy Endpoint

= Ticagrelor + ASA = 3.9%;
| Ticagrelor + Rivaroxaban = 4.7%;
’ 1| | Clopidogrel + Rivaroxaban = 5.4%: and

: . Clopid
8 ; 3 :
g 4 g 44

T T T T T T T
0 60 120 180 240 300 360

Time since randomization (Days) Time since randomization (Days)
ASA/Clopidogrel 666 617 599 585 495 308 179 ASA/Clopidogrel 666 636 637 633 585 409 24
ASA/Ticagrelor 852 789 772 751 614 374 153 ASA/Ticagrelor 852 835 828 824 762 530 261
Rivaroxaban/Clopidogrel 667 619 598 593 497 309 176 Rivaroxaban/Clopidogrel 667 649 640 635 593 407 249
Rivaroxabaw Ticagrelor 852 784 750 ™4 595 360 139 RivaroxabawTicagrelor 852 828 818 813 752 528 273
= == = ASA/Clopidogrel == === Rivaroxaban/Clopidogrel @
m—— ASA/Ticagrelor === Rivaroxaban/Ticagrelor GNUH
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GEMINI-ACS-1: 30-day Landmark Analysis
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Summary

=

Potent platelet inhibitors are underutilized in Korean Ml patients.

2. This may be mainly due to the fear of the inherent bleeding risk by
potent platelet inhibition.

3. Korean MI patients have a similar in-hospital mortality with Western
patients, which underlines more wide acceptance of potent P2Y ,,
inhibitors.

4. Enhanced platelet inhibition may prevent the development of heart
failure after M.

5. Low dose rivaroxaban with a P2Y ,, inhibitor may be a possible option
for Ml patients at hypercoagulable State.

6. Potent platelet inhibition definitely reduced a ischemic risk and
Increased a bleeding risk in Ml patients.
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Conclusion

 Historical clopidogrel based DAPT may be a decent
antiplatelet agent, but high proportion of Korean Ml
patients need a better antiplatelet care.
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