19th Joint Meeting of Cardiovascular
Interventon and Revascularization
Dec 12-14th 2019

Current Status of Korea Acute Myocardial
Infarction Registry

Myung Ho Jeong, wmp, phb, FAcc, FAHA, FESC, FSCAI, FAPSIC
On behalf of KAMIR Investigators

Principal Investigator of Korea Acute Myocardial Infarction Registry,
President of Korean Society of Myocardial Infarction,
Director of Heart Research Center Nominated by Korea Ministry of Health and Welfare,
Professor of Chonnam National University Hospital, Gwangju, Korea




KAMIR Supported by Korean Society of Cardiology
and Korea NIH

KAMIR-l (Nov 2005-Dec 2006) /

KAMIR-III (Feb 2008-Mar 2012)

KAMIR-IV (KAMIR-NIH) (Apr 2012~

KAMIR-V (Jan 2016~)




KAMIR Publications and Presentations
(2005~2019)
The Largest Number of Papers in the World

300 -
250 -
200 -
150 -
100 -
50 -

Published Papers

239

SCl

21

.

Domestic

260 Papers (239 SCI)
JAMA, BMJ, Circulation, JACC

600 -
500 -
400 -
300 -
200 -
100 -

0 -

Presentations

507

278

International Domestic

785 Presentations



Clinical Experience of KAMIR

General Trend

Risk Factor

Risk Stratification
Medical Treatment
Interventional Treatment

LD~



General Trend of KAMIR

Current Trend of KAMIR - Dec 2014 Am J Cardiol

Current Trend of Acute Myocardial Infarction in Korea

(from the Korea Acute Myocardial Infarction
Registry from 2006 to 2013)

Hyun Yi Kook, RN", Myung Ho Jeong, MD"™*, Sangeun Oh, RN, PhD", Sung-Hee Yoo, RN, PhD",
Eun Jung Kim, RN", Youngkeun Ahn, MD", Ju Han Kim, MD", Leem Soon Chai, RN",
Young Jo Kim, MDY, Chong Jin Kim, MD®, and Myeong Chan Cho, MD',
other Korea Acute Myocardial Infarction Registry Investigators

Although the incidence of acute myocardial infarction (AMI) in Korea has been rapidly
changed because of westernization of diet, lifestyle, and aging of the population, the recent
trend of the myocardial infarction have not been reported by classification. We investigated
recent trends in the mﬂdemc and Inﬂl'tdllt}' associated wnth the 2 l'l'ld_]ﬂl' t]r pes of AMI We
reviewed 39.978 p: ; a Ac

either ST-segment ele\-atlun acute myocardial infarction (5[ EMI) or non— Sl—z.egment
elevation acute myocardial infarction (NSTEMI) from 2006 to 2013. When the rate for AMI
were investigated according to each year, the incidence rates of STEMI decreased markedly
from 60.5% in 2006 to 48.1% in 2013 (p <0.001). In contrast, a gradual increase in the
incidence rates of NSTEMI was observed from 39.5% in 2006 to 51.9% in 2013 (p <0.001).
As risk factors, hypertension, diabetes mellitus, and dyslipidemia were much more common
in patients with NSTEMI than STEMI. Among medical treatments, the use of B blockers,
angiotensin receptor blocker, and statin were increased from 2006 to 2013 in patients
with STEMI and NSTEMI. Patients with STEMI and NSTEMI were more inclined to be
increasingly treated by invasive treatments with percutaneous coronary intervention. In
conclusion, this study demonstrated that the trend of myocardial infarction has been
changed rapidly in the aspect of risk factors, ratio of STEMI versus NSTEMI, and ther-
apeutic strategies during the recent 8 years in Korea. © 2014 Elsevier Inc. All rights
reserved. (Am J Cardiol 2014;m:m—n)

KAMIR Investigators, Am J Cardiol 2014;114:1817-22



General Trend of KAMIR
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KAMIR Investigators, Am J Cardiol 2014;114:1817-22



General Trend of KAMIR

for
2006 2007 2008 2009 2010 2011 2012 2013 P
trend
2,380 1,922 1,653 1,475 1,166 1,129 871 728
STEMI ’ ’ ’ ’ ’ ’ <0.001
Smoking (62.0) (60.4) (475 (@@7.4) (46.6) (46.9) (44.6) (44.62
history
NSTEMI 1,285 1,0848 963 889 674 671 690 608 <0.001
(51.1) (51.3) (394) (@(36.7) ((34.8) (329 (349 (345
1,467 1,170 1,233 953 826 804 461 364
STEMI (383) @37.00 (@(35.2) @308 (3260 (333 (237 (223 <0.001
Previous
; 1,199 1081 1,134 1,015 888 964 671 560
angina ’ ’ ’
NSTEMI 47.7)y (52.9) (46.0) (42.1) 457 (47.2) (339 (31.8) <0.001

KAMIR Investigators, Am J Cardiol 2014;114:1817-22



Incidence Rate for STEMI and NSTEMI
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PCIl Rate for STEMI and NSTEMI
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10-Year Experience of KAMIR - Aug 2018 Am J Cardiol
| ARTICLE IN PRESS |

Results of a 10-Year Experience in Korea Using
Drug-Eluting Stents During Percutaneous Coronary
Intervention for Acute Myocardial Infarction (from the
Korea Acute Myocardial Infarction Registry)

Yongcheol Kim, MD*, Myung Ho Jeong, MD, PhD"*, Youngkeun Ahn, MD, PhD",
Ju han Kim, MD, PhD", Young Joon Hong, MD, PhD", Doo Sun Sim, MD, PhD?,
Min Chul Kim, MD, PhD", Hyo-Soo Kim, MD, Pth, Seung Jung Park, MD, PhD",
Hyeon Cheol Gwon, MD, PhDd, Kyeong Ho Yun, MD, PhD®, Seok Kyu Oh, MD, PhD",
Chong Jin Kim, MD, Pth, and Myeong Chan Cho, MD, PhD¥, Other Korea Acute Myocardial Infarction
Registry (KAMIR) Investigators

Limited information exists about characteristics of patients with acute myocardial
infarction (AMI) in Asia. We examined trends in interventional treatment and clinical
outcomes for AMI from the Korea Acute Myocardial Infarction Registry (KAMIR).
The study population was derived from patients in the KAMIR from November 2005 to
December 2016. We identified 54,402 patients with® S1-elevation myocardial infarction
mn myocardial infarction (NSTEMI)
(n =25,180). The rate of percutancous coronary intervention (PCI) increased to 96.2%
of STEMI group and 84.3% of NSTEMI group in 2016, respectively (All pyena <0.001).
Furthermore, the rate of successful PCI was 97.3% in STEMI and 97.9% in NSTEMI.
The rate of primary PCI increased from 67.8% in 2005 to 96.9% in 2016 (pirena
<0.001). Moreover, in patients with STEMI, the proportion of drug-eluting stent
implantation increased from 88.8% in 2005 to 97.9% in 2016 (pirena <0.001). Regarding
1-year clinical outcomes, incidence of definite stent thrombosis was 0.5%, 0.6%, and
0.4% in patients with AMI, STEMI, and NSTEMI, respectively. Moreover, 1-year mor-
tality of AMI improved almost 40% compared with in 2005 (11.4% in 2005 and 6.7% in
2015, pirena <0.001). In Korean patients with AMI, the rate of primary PCI and drug-
eluting stent implantation in STEMI was evidently higher than in the Western registries.
In 1-year clinical outcomes, the incidence of stent thrombosis was low and mortality of
AMI gradually improved and was lower than in the Western registries. © 2018 Elsev-
ier Inc. All rights reserved. (Am J Cardiol 2018;00:1—-9)

KAMIR Investigators. Am J Cardiol 2018;122:365-73



Changing Trend in Primary PCI in patients with STEMI
between 2005 and 2016
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Changing Trend in Vascular Access in Patients with AMI

between 2005 and 2016
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Vascular access (%)

The comparison of trends in vascular access in
patients with STEMI and NSTEMI
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Successful Primary PCI in patients with STEMI
through Left Snuffbox Approach
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Changing Trend in One-year Mortality in patients with
STEMI and NSTEMI between 2005 and 2016
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Original Article
http:[dx.doi.org/10.4070/kej.2016.46.3.324 @ ‘

Print ISSN 1738-5520  On-line ISSN 1738-5555 CrossMark
Korean Circulation Journal

Differential Benefit of Statin in Secondary Prevention of Acute
Myocardial Infarction according to the Level of Triglyceride and

High Density Lipoprotein Cholesterol

Kyung Hwan Kim, MD", Cheol Hwan Kim, MD", Myung Ho Jeong, MD', Youngkeun Ahn, MD', Young Jo Kim, MD?
Myeong Chan Cho, MD’, Wan Kim, MD* Jong Jin Kim, MD®, and Other Korea Acute Myocardial Infarction Registry
Investigators

'Chonnam National University Hospital, Gwangju, *Yeungnam University Hospital, Busan, *Chungbuk National University Hospital, Cheongju, *Gwangju Veterans Hospital,
Gwangju, *Kyunghee University College of Medicine, Seoul, Korea

Background and Objectives: The differential benefit of statin according to the state of dyslipidemia has been sparsely investigated. We
sought to address the efficacy of statin in secondary prevention of myocardial infarction (MI) according to the level of triglyceride and
high density lipoprotein cholesterol (HDL-C) on admission.

Subjects and Methods: Acute MI patients (24653) were enrolled and the total patients were divided according to level of triglyceride and
HDL-C on admission: group A (HDL-C=40 mg/dL and triglyceride<150 mg/dL; n=11819), group B (HDL-C=40 mg/dL and triglyceride>150
mg/dL; n=3329), group C (HDL-C<40 mg/dL and triglyceride<150 mg/dL; n=6062), and group D (HDL-C<40 mg/dL & triglyceride=150
ma/dL; n=3443). e evaluated the differential efficacy of statin according to the presence or absence of component of dyslipidemia. The
primary end points were major adverse cardiac events (MACE) for 2 years.

2| HDL-C<40 mg/dL orfand TG>150 mg = 54% |~

Conclusion: The benefit of statin in patients with Ml was different according to the presence or absence of dyslipidemia. In particular,
because of the insufficient benefit of statin in patients with Ml and dyslipidemia, a different lipid-lowering strategy is necessary in these

patents (orean Gre  2016:48()324-334) KAMIR Investigators. Kor Circ J 2016;46: 324-34
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Fig. 1. The benefit of statin on MACE before and after propensity matching in each of the 4 groups, which were divided according to the baseline level of
high density lipoprotein cholesterol and triglyceride. Group A (HDL-C>40 mg/dL and triglyceride<150 mg/dL; n=11819), group B (HDL-C>40 mg/dL and
triglyceride=150 mg/dL; n=3329), group C (HDL-C<40 mg/dL and triglyceride<150 mg/dL; n=6062) and group D (HDL-C<40 mg/dL and triglyceride=150
ma/dL; n=3443). MACE: major adverse cardiac event, HDL-C: high density lipoprotein cholesterol, HR: hazard ratio, Cl: confidence interval.

Conclusion: The benefit of statin in patients with Ml was different according to the presence or absence of dyslipidemia. In particular,
because of the insufficient benefit of statin in patients with Ml and dyslipidemia, a different lipid-lowering strateqy is necessary in these
patients. (Korean Circ J 2016;46(3):324-334)

KAMIR Investigators. Kor Circ J 2016;46: 324-34
Best Poster Award at 2015 ESC



International journal of Cardiology 172 (2014) e54-£58

Contents lists available at ScienceDirect i
LARDIOLOGY

International Journal of Cardiology

journal homepage: www._elsevier.com/locate/ijcard

Impact of high admission blood pressure without history of hypertension @Cmm
on clinical outcomes of patients with acute myocardial infarction: From
Korea Acute Myocardial Infarction Registry

Jae Yeong Cho?, Myung Ho Jeong **, Youngkeun Ahn ?, Hae Chang Jeong ?, Su Young Jang?, Sung Soo Kim ?,
Shi Hyun Rhew ¢, Young Wook Jeong ¢, Ki Hong Lee ®, Keun-Ho Park ?, Doo Sun Sim ¢, Nam Sik Yoon ¢,

Hyun Ju Yoon ®, Kye Hun Kim ®, Young Joon Hong #, Hyung Wook Park ¢, Ju Han Kim ¢, Jeong Gwan Cho*,
Jong Chun Park?, Young Jo Kim ®, Chong Jin Kim €, Myeong Chan Cho ¢, Kyoo Rok Han €, Hyo Soo Kim |,

the Korea Acute Myocardial Infarction Registry Investigators

KAMIR Investigators. Int J Cardiol 2014;172:e54-8
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2366 Diabetes Care Volume 37, August 2014

(@ CrossMark

HKpOgly cemia at Admission in Sang Ah Lee,* Suk Ju Cho,

Myung Ho Jeong,” Young Jo Kim,*

Patients With Acute Myocardial Chong Jin Kim,® Myeong Chan Cho*

Hyo-Soo Kim,” Youngkeun Ahn,?

Infarction Predicts a Higher 30- ek s

Seok Kyu Oh,g Kyeong Ho Yun,g

Day Mortality in Patients With Ha Young Kim, Chung Gu Cho,” and

Dae Ho Lee,” on behalf of the KAMIR/

Poorly Controlled Type 2 Diabetes e
Than in Well-Controlled Patients

Diabetes Care 2014;37:2366-2373 | DOI: 10.2337/dc13-2856

KAMIR Investigators. Diabetes Care 2014;37:2366-73
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Figure 1—The 30-day mortality rates of the five glucose-based groups among the total AMI patient cohort (n = 34,943) (A) and the AMI patients with
(n=20,714) and without type 2 diabetes (n = 14,229) (B). The Tive glucose subgroups of AMI patients were categorized according to the admission

serum-glucose levels, as follows; group 1, <3.9 mmol/L (<70 mg/dL); group 2, 3.9-7.72 mmol/L (70-139 mg/dL); group 3, 7.78-11.06 mmol/L (140-
199 mg/dL); group 4, 11.11-14.39 mmol/L (200-259 mg/dL); and_gmup 5, =14.44 mmol/L (=260 mg/dL).

KAMIR Investigators. Diabetes Care 2014;37:2366-73
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Figure 3—The effects of admission hypoglycemia and the preadmission diabetes-control status on 30-day cumulative survival in AMI patients with
type 2 diabetes. Kaplan-Meier survival estimates (A) and the Cox proportional hazards regression analysis (B) after adjusting for age, sex, BMI,
hypertension, hypertensive medication use, dyslipidemia, sBP, dBP, Killip class, aspirin use, statin use, hsCRP, smoking, total cholesterol, TGs, HDL
cholesterol, LDL cholesterol, serum creatinine, PAD, CVA, previous Ml history, and HF. We classified the AMI patients with type 2 diabetes according
to the HbA,, and serum-glucose levels at admission as follows: group A, HbA; . <<6.5% (48 mmol/mol) and serum glucose < 3.9 mmol/L (<70 mg/dL);
group B, HbA;. <<6.5% (48 mmol/mol) and serum glucose =11.11 mmol/L (=200 mg/dL); group C, HbA;. =8.0% (64 mmol/mol) and serum glucose
=3.5 mmol/l (<70 me/dl); and group D, HbA;. =8.0% (64 mmol/mol) and serum glucose =11.11 mmol/L (=200 mg/dL). z

KAMIR Investigators. Diabetes Care 2014;37:2366-73
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Hospital Discharge Risk Score System for the Assessment of
Clinical Outcomes in Patients With Acute Myocardial Infarction

(Korea Acute Myocardial Infarction Registry [KAMIR] Score)

Hyun Kuk Kim, MD*, Myung Ho Jeong, MD"*, Youngkeun Ahn, MD?, Jong Hyun Kim, MD",
Shung Chull Chae, MD*, Young Jo Kim, MD?, Seung Ho Hur, MD®, In Whan Seong, MDY,
Taek Jong Hong, MD#, Dong Hoon Choi, MD", Myeong Chan Cho, MD', Chong Jin Kim, MD',
Ki Bae Seung, MDY, Wook Sung Chung, MD*, Yang Soo Jang, MD", Seung Woon Rha, MD!,
Jang Ho Bae, MD™, Jeong Gwan Cho, MD®, and Seung Jung Park, MD", and Other Korea Acute
Myocardial Infarction Registry Investigators

Assessment of risk at time of discharge could be a useful tool for guiding postdischarge
management. The aim of this study was to develop a novel and simple assessment tool for
better hospital discharge risk stratification. The study included 3,997 hospital-discharged
patients with acute myocardial infarction who were enrolled in the nationwide prospective
Korea Acute Myocardial Infarction Registry-1 (KAMIR-1) from November 2005 through
December 2006. The new risk score system was tested in 1,461 hospital-discharged patients
who were admitted from January 2007 through January 2008 (KAMIR-2). The new risk
score system was compared to the Global Registry of Acute Coronary Events (GRACE)
postdischarge risk model during a 12-month clinical follow-up. During 1-year follow-up,
all-cause death occurred in 228 patients (5.7%) and 81 patients (5.5%) in the development
and validation cohorts, respectively. The new risk score (KAMIR score) was constructed
using 6 independent variables related 70 the primary end point using a multivariable Cox
regression analysis: age. Killip class, serum creatinine, no_in-hospital percutaneous coro-

=farvintervention, left ventricular eiection fraction, and admission glucose based on mul-
tivariate-adjusted risk relation. The KAMIR score demonstrated significant differences in
its predictive accuracy for 1-year mortality compared to the GRACE score for the devel-
opmental and validation cohorts. In conclusion, the KAMIR score for patients with acute
myocardial infarction is a simpler and better risk scoring system than the GRACE hospital
discharge risk model in prediction of 1-year mortality. © 2011 Elsevier Inc. All rights
reserved. (Am J Cardiol 2011;107:965-971)

KAMIR Investigators. Am J Cardiol 2011;107:965-71



Table 3
Multivariate analysis for predictors of one-year mortality

Characteristics Beta p HR (95% CI)
Coefficient  Value

Age (years)

6574 0.871 0.001 |.44-3.97)
=73 1.468 <(0.001 .50-7.28)
Killip class
1 0.850 0.001 39-3.94)
[l to IV 1.401 <(.001 A2.54-6.50)
No percutaneous coronary 0.797  <0.001 2.22(1.65-2.98)
Intervention
Serum creatinine =1.5 mg/dl 0.580 0.012 1.79(1.13-2.81)
Left ventricular ejection 0.805 <0.001 224 (1.47-3.41)

fraction <<40%
Admission glucose =180 mg/dl  0.417 0.040 1.52(1.02-2.26)

KAMIR Investigators. Am J Cardiol 2011;107:965-71
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Figure 1. A new risk score predicting 1-year death from acute myocardial infarction. LVEF = left ventricular ejection fraction.
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Original article

A new risk score for ventricular tachyarrhythmia in acute myocardial
infarction with preserved left ventricular ejection fraction

Seung Hun Lee (MD)?, Myung Ho Jeong (MD, PhD)*", Ju Han Kim (MD, PhD)?,

Min Chul Kim (MD, PhD)%, Doo Sun Sim (MD, PhD)%, Young Joon Hong (MD, PhD)
Youngkeun Ahn (MD, PhD)?, Shung Chull Chae (MD, PhD)", In Whan Seong (MD, PhD),
Jong Sun Park (MD, PhD)?, Jei Keon Chae (MD, PhD)¢, Seung Ho Hur (MD, PhD), |
Kwang-Soo Cha (MD, PhD)*, Hyo-Soo Kim (MD, PhD)", Hyeon Cheol Gwon (MD, PhD),
Ki Bae Seung (MD, PhD)’, Seung Woon Rha (MD, PhD)*

other Korea Acute Myocardial Infarction Registry (KAMIR) Investigators

KAMIR Investigators. J Cardiol 2018;72:420-6



Ventricular tachyArrhythmia risk for Myocardial
Infarction with pReserved EF (VAMIR) Score
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...............................................
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Ventricular tachyArrhythmia risk for Myocardial
Infarction with pReserved EF (VAMIR) Score
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Comparison of short-term clinical outcomes between ticagrelor versus @ Crosenack
clopidogrel in patients with acute myocardial infarction undergoing

successful revascularization; from Korea Acute Myocardial Infarction
Registry—National Institute of Health

Keun-Ho Park 2 Myung Ho Jeong >*!, Youngkeun Ahn®, Tae Hoon Ahn ¢, Ki Bae Seung ¢, Dong Joo Oh ¢,
Dong-Joo Choi !, Hyo-Soo Kim &, Hyeon Cheol Gwon ", In Whan Seong ', Kyung Kuk Hwang?, Shung Chull Chae ¥,
Kwon-Bae Kim', Young Jo Kim ™, Kwang Soo Cha ", Seok Kyu Oh ©, Jei Keon Chae P,

on behalf of KAMIR-NIH registry investigators:

KAMIR Investigators, Int J Cardiol 2016;215:193-200
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Original article

Comparison of prasugrel versus clopidogrel in Korean patients with
acute myocardial infarction undergoing successful revascularization

Keun-Ho Park (MD)?, Myung Ho Jeong (MD)>*, Hyun Kuk Kim (MD)?, Tae Hoon Ahn (MD),
Ki Bae Seung (MD)Y, Dong Joo Oh (MD)¢, Dong-Joo Choi (MD)f, Hyo-Soo Kim (MD)3,
Hyeon Cheol Gwon (MD)", In Whan Seong (MD)!, Kyung Kuk Hwang (MDY,

Shung Chull Chae (MD)¥, Kwon-Bae Kim (MD)!, Young Jo Kim (MD)™,

Kwang Soo Cha (MD)", Seok Kyu Oh (MD)°, Jei Keon Chae (MD)P, on behalf of the
KAMIR-NIH Registry Investigators

Background: Although there have been several reports that prasugrel can improve clinical outcomes, the
efficacy and safety of prasugrel is unknown in Korean patients with acute myocardial infarction (AMI)
undergoing successful revascularization.

Methods: A total of 4421 patients [637 patients were prescribed prasugrel (60/10 or 5 mg, loading/
maintenance dose) and 3784 patients clopidogrel (600 or 300/75 mg)] with AMI undergoing successful
revascularization were enrolled from the core clinical cohort of Korea Acute Myocardial Infarction
Registry-National Institute of Health.

Conclusions: Our study shows that the recommended dose of prasugrel had significantly higher in-
hospital bleeding complications without reducing ischemic events compared with clopidogrel. However,
further large-scale, long-term, randomized clinical trials are required to accurately assess the efficacy
and safety of prasgurel and to find out the optimal dose for Korean AMI patients.

© 2017 Published by Elsevier Ltd on behalf of Japanese College of Cardiology.
KAMIR Investigators, J Cardiol 2018;71:36-43



In-hospital Clinical Outcomes
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Six-month Clinical Outcomes

96.3% of total patients follow up.
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In-hospital Bleeding Complications
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Utility of GRACE and ACUITY-HORIZONS risk scores to guide dual
antiplatelet therapy in Korean patients with acute myocardial

infarction undergoing drug-eluting stenting

Doo Sun Sim (MD, PhD)?, Myung Ho Jeong (MD, PhD)**, Hyo Soo Kim (MD, PhD)®,
Hyeon Cheol Gwon (MD, PhD)S, Ki Bae Seung (MD, PhD)9, Seung Woon Rha (MD, PhD),
Shung Chull Chae (MD, PhD)', Chong Jin Kim (MD, PhD)?, Kwang Soo Cha (MD, PhD)",
Jong Sun Park (MD, PhD)', Jung Han Yoon (MD, PhDY, Jei Keon Chae (MD, PhD)¥,

Seung Jae Joo (MD, PhD)!, Dong Ju Choi (MD, PhD)™, Seung Ho Hur (MD, PhD)",

In Whan Seong (MD, PhD)?, Myeong Chan Cho (MD, PhD)", Doo Il Kim (MD, PhD)Y,
Seok Kyu Oh (MD, PhD)", Tae Hoon Ahn (MD, PhD)’, Jin Yong Hwang (MD, PhD)"

on behalf of the KAMIR-NIH registry investigators

KAMIR Investigators, J Cardiol 2018;72:411-9
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Fig. 2. Adjusted cumulative incidences of death from any cause (A), MI (B), stroke (C), MACCE (D), and TIMI major or minor bleeding (E) at 12 months in the propensity-score
matched cohort. MACCE, major adverse cardiac and cerebrovascular events; MI, myocardial infarction; TIMI, Thrombolysis in Myocardial Infarction.
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New KAMIR DAPT Score (Proposed)
For Dual Antiplatelet Therapy in Asian Patients

Benefit of Ischemic Events

Risk of Bleeding Events

Frequency

2500

Variables of Prediction Score

Killip class IV

LVEF <30%

Anemia at presentation*
Killip class Il

STEMI

Atrial fibrillation

Previous MI
Multi-vessel disease
Successful PCI
Cr>2.0 mg/dL

Oral anticoagulants

Total score:

* Anemia defined as hemoglobin <13 g/dL for male and <12 g/dL for female.
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Risk of Bleeding Events

1.1% 1.9% 6.6%
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KAMIR Investigators. Eur Heart J 2019 (under revision)
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Figure 1. Result of platelet reactivity assessed by the VerifyNow P2Y,, assay from a retrospective analysis of single-
center data of Korean patients with acute myocardial infarction.

PRU values are presented as mean+standard deviation and median (interquartile range).

PRU = P2Y,, reaction unit.

CNUH data. Korean Circ J 2019:49:1199-1200
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Dual antiplatelet therapy beyond 12 months versus for 12 months after
drug-eluting stents for acute myocardial infarction

Doo Sun Sim (MD, PhD)?, Myung Ho Jeong (MD, PhD, FACC, FAHA, FESC, FSCAI, FAPSIC)**,
Hyo Soo Kim (MD, PhD)”, Hyeon Cheol Gwon ; , KI Bae S>eung : :
Seung Woon Rha (MD, PhD)®, Shung Chull Chae (MD, P_hD}r, Chong Jin Kim (MD, PhD)?,
Kwang Soo Cha (MD, PhD)", Jong Seon Park (MD, PhD)’, Jung Han Yoon (MD, PhDY,

Jei Keon Chae (MD, PhD)¥, Seung Jae Joo (MD, PhD)', Dong Ju Choi (MD, PhD)™,

Seung Ho Hur (MD, PhD)", In Whan Seong (MD, PhD)°, Myeong Chan Cho (MD, PhD)?,
Doo Il Kim (MD, PhD)¢, Seok Kyu Oh (MD, PhD)", Tae Hoon Ahn (MD, PhD),

Jin Yong Hwang (MD, PhD)", on behalf of the KAMIR-NIH Registry Investigators

Background: The optimal duration of dual antiplatelet therapy (DAPT) after acute coronary syndrome
remains uncertain. This study investigated the benefit of DAPT beyond 12 months after drug-eluting
stents (DES) for acute myocardial infarction (MI).
Methods: From Korea Acute Myocardial Infarction Registry-National Institute of Health database,
6199 patients treated with DAPT for 12 months after DES (second-generation DES 98%) without ischemic
or bleeding events were analyzed. The primary endpoint was major adverse cardiovascular and
cerebrovascular events (MACCE), a composite of death from any cause, ML, or ischemic stroke during the
period from 12 to 24 months.
Results: After adjustment using inverse probability of treatment weighting, patients who received DAPT
beyond 12 months (n = 4795), compared to patients treated with 12-month DAPT (n = 1404), had a similar
incidence of MACCE (1.3% vs. 1.0%, HR: 1.32, 95% CI: 0.71-2.45, p=0.378). The 2 groups did not differ
significantly in the rates of death (0.1% vs. 0.1%), MI (0.8% vs.0.6%), stent thrombosis (0.1% vs. 0.2%),
ischemic stroke (0.4% vs. 0.2%), and major bleeding (0.1% vs. 0.1%). The rate of net adverse clinical events was
1.4% with DAPT beyond 12 months and 1.1% with 12-month DAFPT (p = 0.466).
Conclusions: DAPT beyond 12 months, as compared with 12-month DAPT, in real-world patients with acute
ML treated predominantly with second-generation DES did not reduce the risk of MACCE. The rates of major
bleeding and net adverse clinical events did not differ significantly between the 2 treatments.

KAMIR Investigators
J Cardiol Sep 24 2019 [Epub
ahead of print]



Dual Antiplatelet Therapy Beyond 12 Months
vs. For 12 Months after DES for AMI Patients
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Dual Antiplatelet Therapy Beyond 12 Months
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Figure 2. IPTW-adjusted cumulative incidence of NACE during the period from 12 to 24 months according to
study group.

IPTW = inverse probability of treatment weighting; NACE = net adverse clinical events.
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Relationship between time to treatment and mortality among patients
undergoing primary percutaneous coronary intervention according to
Korea Acute Myocardial Infarction Registry

Hyun Kuk Kim (MD)?, Myung Ho Jeong (MD, PhD, FACC, FAHA, FESC, FSCAI)"*,
Youngkeun Ahn (MD)", Shung Chull Chae (MD), Young Jo Kim (MD), Seung Ho Hur (MD)",
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Fig. 1. Study population diagram. PCl, percutaneous coronary intervention.
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Fig. 2. Mortality rates according to the time to treatment, 2008-2011. The median time to treatment and 1-month mortality among patients with ST-segment elevation
myocardial infarction who underwent primary percutaneous coronary intervention are shown between January 2008 and December 2011. Results between door-to-balloon
time and 1-month mortality (A), and between total ischemic time and 1-month mortality (B).
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Table 3
Doar-to-balloon time, total ischemic time, and 1-month mortality.

One-month mortality (%) Unadjusted OR (95% (1) p-Value *Adjusted OR (95% 1) p-Value

Achieved goal Not achieved goal

Door-to-balloon time 5.1 76 0.65(0.53-081) <0.001 0.86 (0.66-1.12) 0258
<90min
Symptom-to-door time 47 66 0:65(0:57-0:84) <00 (.82 (0.63-1.06) 0.136

Total ischemic time 42 6.3 0.64 (0.53-0.78) <0.001 0.78 (0.62-0.99) 0040

<180min
OR, odds ratio; Cl, confidence interval.
* Adjusted by GRACE (Global Registry of Acute Coronary Events) risk score.

Conclusion: Despite improvements in door-to-balloon time, no parallel reductions in mortality rate and
total ischemic time were observed. Total ischemic time was associated with mortality. The present study
suggests that additional efforts are needed to shorten total ischemic time including patient and pre-

hospital systemic delay for better prognosis after primary PCL
© 2016 Published by Elsevier Ltd on behalf of Japanese College of Cardiology.

KAMIR Investigators, J Cardiol 2017;377-82



Changing Trend in Total Ischemic Time and Door-to-
Balloon Time in patients with AMI between 2008 and 2018
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Multivessel Percutaneous Coronary )
Intervention in Patients With ST-Segment
Elevation Myocardial Infarction With
Cardiogenic Shock
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Myung Ho Jeong, MD, PuD," for the KAMIR Investigators

ABSTRACT

BACKGROUND Recent trials demonstrated a benefit of multivessel percutaneous coronary intervention (PCl) for
noninfarct-related artery (non-IRA) stenosis over IRA-only PCl in patients with ST-segment elevation myocardial
infarction (STEMI) multivessel disease. However, evidence is limited in patients with cardiogenic shock.

OBJECTIVES This study investigated the prognostic impact of multivessel PCIl in patients with STEMI multivessel
disease presenting with cardiogenic shock, using the nationwide, multicenter, prospective KAMIR-NIH (Korea Acute
Myocardial Infarction-National Institutes of Health) registry.

METHODS Among 13,104 consecutive patients enrolled in the KAMIR-NIH registry, we selected patients with STEMI
with multivessel disease presenting with cardiogenic shock and who underwent primary PCI. Primary outcome was 1-year
all-cause death, and secondary outcomes included patient-oriented composite outcome (a composite of all-cause death,
any myocardial infarction, and any repeat revascularization) and its individual components.

RESULTS A total of 659 patients were treated by multivessel PCI (n = 260) or IRA-only PCI (n = 399) strategy. The risk
of all-cause death and non-IRA repeat revascularization was significantly lower in the multivessel PCl group than in
the IRA-only PCI group (21.3% vs. 31.7%; hazard ratio: 0.59; 95% confidence interval: 0.43 to 0.82; p = 0.001; and
6.7% vs. 8.2%; hazard ratio: 0.39; 95% confidence interval: 0.17 to 0.90; p = 0.028, respectively). Results were
consistent after multivariable regression, propensity-score matching, and inverse probability weighting to adjust for
baseline differences. In a multivariable model, multivessel PCl was independently associated with reduced risk of 1-year
all-cause death and patient-oriented composite outcome.

CONCLUSIONS Of patients with STEMI and multivessel disease with cardiogenic shock, multivessel PCl was associated
with a significantly lower risk of all-cause death and non-IRA repeat revascularization. Our data suggest that
multivessel PCI for complete revascularization is a reasonable strategy to improve outcomes in patients with STEMI with
cardiogenic shock. (J Am Coll Cardiol 2018;71:844-56) © 2018 by the American College of Cardiology Foundation.

KAMIR Investigators, J Am Coll Cardiol 2018;71:844-56-7
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Multivessel Percutaneous Coronary Intervention Versus
Infarct-Related Artery—Only Revascularization for Patients With
ST-Segment—Elevation Myocardial Infarction With Cardiogenic Shock
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Hye-So0 Kim, MD, PhD; Hyeon-Cheol Gwon, MD, PhD; Myung Ho Jeong, MD, PhD; Joo-Yong Hahn, MD, PhD; The KAMIR Invesligamrs*

Background—Data are limited regarding long-term outcomes in patients with ST-segment—elevation myocardial infarction and
multivessel disease presenting with cardiogenic shock according to revascularization strategy. We sought to compare the
J-year clinical outcomes of patients with ST-segment—elevation myocardial infarction multivessel disease with cardiogenic shock
and patients with multivessel percutaneous coronary intervention (PCI) and infarct-related artery {IRA)-only PCL

Methods and Results—0Of 13 104 patients from the nationwide, multicenter, prospective KAMIR-NIH (Korea Acute Myocardial
Infarction Registry—Mational Institutes of Health) registry, we selected 659 patients with ST-segment-elevation myocardial infarction
whao had concomitant non-IRA stenosis and presented with cardiogenic shock. The primary outcome was all-cause death, Multivessel
PClwas performed in 260 patients and IRA-only PClin 399 patients. AL 3 years, patientsin the multivessel PCIl group had a lower risk of
all-cause death {adjusted hazard ratio, 0.65; 95% CI, 0.45-0.94 [A—0.024]), all-cause death or Ml (adjusted hazard ratio, 0.59; 95% Cl,
(.41 0.84 [P=0.004]), and non-IRA repeal revascularization (adjusted hazard ratio, 0.23; 95% CI, 0.10 0.50 [P=0.001]) than those in
the IRA-only PCI group. The results were consistent after confounder adjustment by propensily score malching and inverse probability
weighting analysis, Landmark analysis al 1 year demonstrated that the multivessel PCI group had a lower risk of recurrent Mland non-
IRA repeal revascularization beyond 1 year (log-rank #=0.030 and P=0.017, respectively] than the IRA-only PCI group.

Conclusions—In patients with 5T-segment-elevation myocardial infarction and cardiogenic shock, multivessel PCl was associated
with a lower risk of all-cause death than IRA-only PCI at 3 years, suggesting potential benefit of non-IRA revascularization during
the index hospitalization to improve long-term clinical outcomes. (f Am Heart Assoc. 2019;8:e013870. DOl:10.1161/]AHA.
119.013870e013870.)
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The proportion of DES and BMS implantation in
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Background: Immediate invasive approach for non-5T-segment elevation myocardial infarction {(NSTEMI) may
permit treatment of the underlying plaque rupture as early as passible with subsequent reduction of death
and myocardial infarction {MI). We sought to assess clinical impact of immediate percutaneous coronary inter-
vention ( PCI) for MSTEMILL

Methods: A total of 6134 NSTEMI patients undergoing PCI from the Korea Acute Myocardial Infarction Registry
were divided into group 1 {(immediate PCI within 4 h,n = 1132) and group 2 (non-immediate PCl after 4 h,
n = 5002). Propensity-matched 12-month clinical outcome was compared.

Resuldts: Inall patients and propensity-matched cohort {n = 1131 in each group), group 1 had higher peak tropo-
nin level, higher rate of pre-PA Thrombolysis In Myocardial Infarction { TIMI) grade 0 or 1, higher use of gy copro-
tein [Ib/lla inhibitor, and lower use of unfractionated heparin and nitrates. In all patients, 12-month rates of Ml
and death/MI were higher in group 1. Mo differences were observed in 12-month death and major adverse car-
diac events {MACE: composite of death, ML, target-vessel revascularization, and coronary artery bypass graft sur-
gery). In propensity-matched cohort, no significant differences were observed in 12-month rates of death, MI,
death/MIl or MACE. However, group 1 had less majorbleeding (0.8% vs. 3.0%, p = 0.024) and shorter hospital stay.
Condusions: Immediate PCI for patients with NSTEMI was associated with lower pre-PCI cul prit vessel patency
and not with improved 12-month clinical outcome,

KAMIR Investigators. Int J Cardiol 2016;221:937-43
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Table 3

Unadjusted and adjusted dlinical outcomes between immediate and non-immediate PC groups before and after propensity score matching,

All Patients Propensity-matched patients

Immediate PO Non-immediate POl Unadjusted pvalie Immediate PC1 - Non-immediate P Adjusted pvalue

(n=1132)  (n=5002) HR (95%C1) (n=131) (n=1131) HR (95%C1)
In-hospital
Death from any cause 14(1.2%) 58(1.2%) 1.13(063-202) 0688  14(1.2%) 19(1.7%) 067(0.83-191)  0.M9
Ml 4(04%) 20 (04%) 095(019-4.74) 0954  4(D43) 3(03%) 142(0.13-1569)  0.776
Stroke 15(1.3%) 50 (1.0%) 134(054-331) 0524  15(13%) 12(1.1%) 124(036-427)  0.731
Major bleeding 9(08%) 105 (2.1%) 0.37(0.13-1.04) 0059  9(0.8%) 34 (3.08) 026 (0.03-084) 0024
Hospital stay (days) 45(30-10)  5.0(33-70) <0001 45(30-70) 50(33-73) <0001
12 months
Death from any cause 47 (42%) 166 (33%) 127(092-1.75) 0151 47 (4.2%) 36(3.2%) 138(0.75-255) 0304
Ml 30(2.7%) 17(15%) L78(117-272) 0007  30(27%) 14(1.2%) 147(0.64-339) 0369
Death from any cause or Ml 74 (65%) 234 (4.7%) 143(110-1.86) 0007  74(B.5%) 48 (4.2) 127(0.79-206) 0326
TVR 48(42%) 188 (38%) 1.15(084-159) 0375 48(4.%%) 46(4.1%) ﬂﬂd (056-158) 0821
CABG 5(04%) 10(02%) 228(078-667) 0133 5(D4%) 2(0.2%) 00(0.37-1092) 0423
MACE 110(9.7%) 421 (8.4%) 1.19(096-146) 0113 110(9.7%) 08 (8.7) I 11 (0.78-159) 0570

KAMIR Investigators. Int J Cardiol 2016;221:937-43



Optimal Timing of Percutaneous Coronary
Intervention in Patients With Non-ST-Segment
Elevation Myocardial Infarction_Complicated bv Acute
Decompensated Heart Failure (from the Korea Acute
Myocardial Infarction Registry-National Institutes of
Health [KAMIR-NIH])

Min Chul Kim. MD*, Myung Ho Jeong. MD**, Doo Sun Sim. MD*, Young Joon Hong, MD*,
Ju Han Kim, MD®, Youngkeun Ahn, MD*, Tae Hoon Ahn, MD", Ki Bae Seung. MD",
Dong-Joo Choi, MD?, Hyo-Soo Kim, MD¢, Hyeon Cheol Gwon, MD', In Whan Seong, MDg,

Kyung Kuk Hwang, MD", Shung Chull Chae, MD', Seung Ho Hur, MD!, Kwang Soo Cha, MD*,
Seok Kyu Oh, MD', and Jei Keon Chae, MD™ other KAMIR-NIH registry investigators

The optimal timing of percutaneous coronary intervention (PCI) in patients with non-ST-
segment elevation myocardial infarction (NSTEMI), complicated by acute decompensated
heart failure (ADHF), is unclear. A total of 1,027 patients with NSTEMI complicated by
ADHF who underwent successful PCI were analyzed using a Korean multicenter registry.
All patients were divided into 4 groups by the timing of PCI: group 1 (PCI < 2 hour after
admission, n= 149), group 2 (2 to 24 hours, n = 577), group 3 (24 to 72 hours, n= 189), and
group 4 (272 hours, n= 112). We analyzed the incidences of 12-month mortality, nonfatal
myocardial infarction (MI), target-vessel revascularization, and rehospitalization because
of HF. The prevalence of ADHF in patients with NSTEMI was 15.2% at initial presenta-
tion, and in-hospital mortality was higher in group 1 than in the other groups. There were
no significant differences in mortality, nonfatal MI, target-vessel revascularization, or re-
hospitalization for HF during the 12-month follow-up between groups, regardless of initial
PCI timing, except for a higher 12-month mortality in patients who received PCI within
24 hours (vs 224 hours) (hazard ratio 1.52, 95% confidence interval 1.09 to 2.29, p = 0.046).
Early PCI did not reduce adverse clinical outcomes in patients with NSTEMI compli-
cated by ADHF., Delayed PCI after stabilization may be reasonable in such high-risk
patients. © 2018 Elsevier Inc. All rights reserved. (Am J Cardiol 2018:Hl:HE-HN)

KAMIR Investigators. Am J Cardiol 2018;121:1285-92



The KAMIR-NIH data

A total of 13,577 patients with AMI
November 2011 to October 2015

Exclusions: STEMI (6,212), other diagnosis
(401), ne PCI (1,260), insufficient data (10),
no acute HF (4,567)

L 3

1,027 NSTEMI patients complicated by acute HF (15.2% of NSTEMI)

Divided by PCI timing

< 2 hours 2-<24 hours 24-<72 hours 2 72 hours

(n=149) (n = 577) (n=189) (n=112)
Group 1 Group 2 Group 3 Group 4

ediate invasive Early invasive Late invasive Late PCI
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ABSTRAET

In recent years, intravascular imaging-guided percutaneous coronary intervention (PCI) has been
increasing in patients with acute myocardial infarction (AMI). However, the role of optical coherence
tomography (OCT) has not been established in the setting of AMI despite OCT providing superior
resolution (10 wm axial resolution) and facilitating assessment of baseline lesion characteristics and
post-intervention evaluation of the acute result of stent implantation, including visualization of
procedural dissections, malapposition, tissue prolapse, and thrombus. We provide an overview of the
potential benefits of OCT-guidance in various situations of AMI.

© 2018 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Fig. 2. Thin-cap neoatheroma in very late stent thrombosis assessed by OCT. (A) Angiographic assessment demonstrating stent failure in proximal LAD in a 49-year-old woman
who underwent a 3.5 mm x 23 mm sirolimus-eluting stent (SES) implantation 10 years previously complaining of sudden onset chest pain with electrocardiographic
evidence of anterior ST-segment elevation. (B) OCT demonstrating minimal stent area of 5.71 mm? and minimal stent diameter of 2.70 mm. (C) OCT demonstrating thin-cap
neoatheroma (arrowheads in C1 and C2) and plaque rupture (arrow in C2). (D) Final coronary angiography demonstrating good distal low without residual stenosis by
treating with a 3.25 mm » 38 mm everolimus-eluting stent (EES) and pre- and post-dilation with a 3.5 mm < 10 mm noncompliance balloon. LAD, left anterior descending
artery; OCT, optical coherence tomography; MSA, minimal stent area.

KAMIR Investigators. J Cardiol 2018;72:186-92
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Fig. 3. OCT-guided PCl with DES optimization for the stenotic lesion in AMI patients with coronary artery ectasia. (A) Angiographic assessment demonstrating the severe
stenosis in the ectatic distal RCA in a 59-year-old man presenting with NSTEMI. (B and C) OCT assessment demonstrating EEL diameter of 4.65 mm and 5.20 mm in the
proximal and distal reference vessel, respectively. (D) OCT demonstrating MLA of 3.32 mm?. (E) OCT cross-section demonstrating MSA of 11.92 mm? and excellent strut
apposition (Video 1) after a 4.0 mm x 24 mm 2nd generation DES implantation and post-dilation using a 5.0 mm x 12 mm noncompliant balloon following EEL-guided stent
sizing (F) Final CAG showing successful PCI result. BP-EES, bioresorbable polymer-everolimus eluting stent; OCT, optical coherence tomography; PCl, percutaneous coronary
intervention; DES, drug-eluting stent; AMI, acute myocardial infarction; RCA, right coronary artery; NSTEMI, non-ST-elevation myocardial infarction; EEL, external elastic
lamina; MLA, minimal lumen area; MSA, minimal stent area; CAG, coronary angiography.
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Fig. 4. Successful bifurcation stenting with the aid of OCT in patients with acute myocardial infarction. (A) Angiographic assessment demonstrating the severe stenosis in the
ostium of LAD and intermediate stenosis in the Rl branch in a 56-year-old man presenting with NSTEML. (B) Pre-intervention OCT longitudinal image showing wide carina
angle (93°) and wide length between proximal branching point to carina tip (3.90 mm) in bifurcation lesion. (C) Pre-intervention OCT cross-section showing a lipid-rich
plaque (asterisks) with maximal lipid arc of 106° in the proximal main vessel segment. (D and E) Pre-intervention OCT cross-section image and 3D reconstruction image
demonstrating intact ostium of both side branches (arrows in B: guide wires). (F and G) Post-intervention (3.0 mm x 18 mm zotarolimus-eluting stent) 3D images
demonstrating no jailed side branches. (F) Final CAG demonstrating good distal flow in main vessel and side branches. OCT, optical coherence tomography; LAD, left anterior
descending artery; RI, ramus intermedius; NSTEMI, non-ST-elevation myocardial infarction; CAG, coronary angiography; MV, mainvessel; 5B, side branch; LCx, left circumflex
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Female 549  30/275(10.9) 35/274 (12.8) T 0.96 (0.54-1.71)
Male 1,775 59/887 (6.7)  58/888 (6.5) ‘ 0.93 (0.64-1.36)

Age } 0.91
<T5yr 1,920  60/963 (6.2)  64/966 (6.6) —q—— 0.79 (0.54-1.15)
>75yr 395 20199 (14.6)  29/196 (14.8) —}-—I— 1.34 (0.73-2.45)

Diabetes j‘ 0.50
Yes 544 30266 (11.3)  30/278 (10.8) —h— 0.98 (0.54-1.79)

Total ischemic time 0.01

Qhr 108 10205(49) 41203 (20) 1,56(0.35-7.45)

2-4hr

> hr

90 3TUS3(82) 381469 (5.1) 0.90(0.554.47)

|
W 1eREe ey —l—ID 0.28(0.42:0.66
20251 (8.0) ——

53 31082 (1.0) 123(0.65:2.30)

1
Left circumflex artery 192 3/93 (3.2) 8/99 (8.1) —.—4‘-— 0.36 (0.09-1.45)
]
Right coronary artery 1,030 48/523 (9.2) 34/507 (6.7) —— 1.45(0.93-2.26)
1
Left main coronary artery 26 514 (35.7) 512 (41.7) —.J-— 0.78 (0.192-3.16)
Pra-PCI TIMI flow grade ] 0.26
]
0-1 1,940 81/975 (8.3) 781965 (8.1) —F— 0.93(0.67-1.28)
1
2-3 384 8/187 (4.3) 15197 (7.6) —a— 0.34(0.10-1.18)
I
Glycoprotein lb/llla blocker i 0.20
Yes 810 36/395 (9.1) 471415 (11.3) —."— 0.84(0.51-1.37)
No 1,514 53/767 (6.9) 46/747 (6.2) J 1.04(0.68-1.58)
1
Overall 2,324 891,162 (7.7) 931,162 (8.0) . 0.88(0.65-1.19)
]
1
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