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• Myocardial infarction (MI), one of the main manifestations of 

coronary artery disease, is a leading cause of mortality in Asia-

Pacific region. 

 

• The incidence rate of MI decreased in Western countries, but it 

gradually increased in Asian countries in recent years. 

 

• Despite increasing the burden of cardiovascular disease by MI in 

Asia, a few data are available to reference for management and 

treatment of MI in real-world practice.  

 

• We aimed to assess trends in the characteristics, treatment, and 

clinical outcomes in patients with AMI including STEMI and NSTEMI, 

respectively, using the KAMIR data. 
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Study Flowchart 

Submitted to Circulation 



  

Variables 

AMI 

(n=54,402) 

STEMI  

(n=29,222)  

NSTEMI  

(n=25,180) 

  

P Value 

Demographic    53.7%  46.3%   

Age, mean (SD), y 63.5 (12.8) 62.4 (13.0) 64.8 (12.4) <0.001 

Male sex 39,107 (71.9) 21,975 (75.2) 17,132 (68.0) <0.001 

BMI, mean (SD), kg/m2 24·0 (3.3) 24.0 (3.3) 23.9 (3.1) 0.012 

Cardiovascular risk factors          

Hypertension 26,995 (55.7) 13,419 (51.2) 13,576 (60.8) <0.001 

Diabetes mellitus 15,195 (31.4) 7,304 (28.0) 7,891 (35.4) <0.001 

Dyslipidemia 6,011 (12.4) 2,847 (10.9) 3,164 (14.2) <0.001 

Current smoking 21,730 (41.0) 13,229 (46.2) 8,501 (34.9) <0.001 

Family history of IHD 3,912 (7.4) 2,070 (7.2) 1,842 (7.5) 0.18 

Medical history         

Angina 4,007 (8.3) 1,460 (5.6) 2,547 (11.4) <0.001 

MI 4,069 (8.4) 1,702 (6.5) 2,367 (10.6) <0.001 

PCI 4,003 (8.2) 1,608 (6.1) 2,395 (10.6) <0.001 

CABG 412 (0.8) 110 (0.4) 302 (1.3) <0.001 

CVA 3,407 (6.9) 1,499 (5.7) 1,908 (8.4) <0.001 

Killip classification III, IV 7,082 (13.9) 4,147 (15.0) 2,935 (12.5) <.001 

LVEF, % 52.0 (11.9) 50.6 (11.5) 53.5 (12.3) <.001 

Demographics, clinical characteristics patients with AMI 

between 2005 and 2016 

Submitted to Circulation 



Annual incidence rates of STEMI and NSTEMI  

from 2008 to 2016 
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Annual incidence rates of STEMI and NSTEMI  

In other countries 

Taiwan registry, IJC 2016;209: 103-113 USA registry, NEJM2016;209: 103-113 

USA registry, AHJ 2008 
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Temporal trends in cardiovascular risk factors  

from 2005 to 2016 

AMI 
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Temporal trends in cardiovascular risk factors in French 

registry from 2005 to 2016 

STEMI 

NSTEMI 

French registry, Circulation 2017;136: 00-00 

KAMIR (AMI) 2005 2010 2015 

Dyslipidemia 11.0% 13.8% 16.1% 



Coronary angiographic and procedural characteristics 

patients with AMI between 2005 and 2016 

  

Variables 

AMI 

(n=54,402) 

STEMI  

(n=29,222)  

NSTEMI  

(n=25,180) 

  

P Value 

Trans-radial access 10,100 (29.5) 4,356 (22.8) 5,744 (38.0) <0.001 

Image-guided PCI 7,394 (21.4) 3,768 (20.7) 3,626 (22.1) 0.001 

Primary PCI for STEMI - 24,296 (87.8) -   

Performed PCI 46,941 (87.3) 27,217 (93.6) 19,724 (80.0) <0.001 

Successful PCI 44,616 (97.6) 25,851 (97.3) 18,765 (97.9) <0.001 

Infarct-related artery       <0.001 

Left anterior descending 22,263 (47.1) 13,848 (51.2) 8,415 (41.7)   

Left circumflex 8,044 (17.0) 2,623 (9.7) 5,421 (26.9)   

Right coronary 15,834 (33.5) 10,144 (37.5) 5,690 (28.2)   

 Left main 1,099 (2.3) 452 (1.7) 647 (3.2)   

Involved vessel type       <0.001 

 Single vessel 21,667 (46.0) 13,519 (50.1) 8,148 (40.5)   

Left main or multivessel  25,457 (54.0) 13,470 (49.9) 11,987 (59.5)   

ACC/AHA B2/C lesion 35,000 (80.6) 20,213 (81.4) 14,787 (79.4) <0.001 

Stenting for target lesion 42,027 (90.3) 24,651 (91.7) 17,376 (88.3) <0.001 

Drug-eluting stent 38,772 (94.0) 22,592 (93.5) 16,180 (94.8)   

Bare-metal stent 2,367 (6.0) 1,527 (6.5) 840 (5.2)   
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Changing trend in vascular access in patients with AMI 

between 2005 and 2016 
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The comparison of trends in vascular access in patients 

with STEMI and NSTEMI 

STEMI 

NSTEMI 

Submitted to Circulation 



Annual primary PCI rate in patients with STEMI  

from 2005 to 2016 

PPCI in KAMIR study period :87.8% 



Annual primary PCI rate in patients with STEMI  

from 2005 to 2016 

French Registry 2010 2015 

 - Primary PCI 64% 71% 

Swedish Registry 2004 – 2010 

- Primary PCI 59.3% 

UK Registry 2004 – 2010  

- Primary PCI 22.4% 

French registry, Circulation 2017 

Swedish and UK registry, Lancet 2014 

PPCI in KAMIR study period :87.8% 



Annual PCI rates in patients with AMI and both STEMI and 

NSTEMI from 2005 to 2016 

PCI rates in French registy 2010 2015 

AMI, % 77.0% 78.0% 

STEMI, % 86.0% 90.0% 

NSTEMI, % 66.0% 60.0% 
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The proportion of DES and BMS implantation in patient with 

STEMI from 2005 to 2016 



The proportion of DES and BMS implantation in patient with 

STEMI from 2005 to 2016 



The efficacy and safety of DES in patients with AMI 

: Results from KAMIR 

Int J Cardiol. 2013;163(1):1-4 

Nov 2005 – Jan 2008 



Int J Cardiol. 2014;177(3):1081-1084 

(n=323) 

(n=186) 

(n=323) 

(n=186) 

Feb 2009 – Mar 2012 



TOTAL Trial  

(STEMI pts. In 20 Western hospitals between 2010 and 2014) 

DES implantation was 52% in the TOTAL trial, which was enrolled in 20 
Western hospitals between 2010 and 2014.  

Int J Cardiol. 2017;248:120-123 



  

Variables 

AMI 

(n=51,019) 

STEMI  

(n=29,222) 

NSTEMI  

(n=25,180) 

  

P Value 

One-year follow-up          

 All-cause death 3,630 (10.6) 2,099 (11.5) 1,531 (9.5) <0.001 

 Cardiac death 2,758 (8.0) 1,639 (9.0) 1,119 (7.0) <0.001 

 Non-cardiac death 872 (2.6) 460 (2.5) 412 (2.6) 0.53 

 Myocardial infarction 590 (1.7) 243 (1.3) 347 (2.2) <0.001 

  STEMI 197 (33.4) 140 (57.6) 57 (16.4) <0.001 

 NSTEMI 393 (66.6) 103 (42.4) 290 (83.6) <0.001 

 Repeat PCI 1,880 (5.5) 1,031 (5.6) 849 (5.3) 0.18 

 CABG 129 (0.4) 54 (0.3) 75 (0.5) 0.010 

Definite stent thrombosis 147 (0.5) 86 (0.6) 61 (0.4) 0.097 

Type of definite stent thrombosis       0.051 

  Acute 14 (9.5) 8 (9.3) 6 (9.8) 0.91 

  Subacute 59 (40.1) 42 (48.8) 17 (27.9) 0.011 

  Late 55 (40.5) 25 (29.1) 30 (49.2) 0.013 

  Very late 19 (12.9) 11 (12.8) 8 (13.1) 0.95 

One-year cumulative clinical outcomes from 2005 to 2015 



Changing trend in one-year mortality between 2005 and 2015 



Changing trend in cardiac death rate for patients with AMI, STEMI, 

and NSTEMI between 2005 and 2015 



The Danish National Patient Registry 

Jan 2003 ~ Dec 2012 
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Improved outcomes in patients with ST-elevation myocardial infarction during the 

last 20 year are related to implementation of evidence-based treatments: 

experiences from the SWEDEHEART registry 1995-2004 
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• The proportion of STEMI decreased and radial access 

increased as shown in Western registries 

 

• The prevalence of risk factors including hypertension, 

DM, and dyslipidemia increased, but dyslipidemia was 

relatively lower compared with which in other Western 

registries. 

 

• Regarding interventional strategies, our study evidently 

showed the difference from Western studies.  

 

• PCI was highly performed for all patients AMI with and 

without ST-elevation.  
 

Conclusions 



• The rate of primary PCI was over 90% since 2010.  

 

• Moreover, the use of DES implantation in patients with 

STEMI was notably higher, over 90% since 2006, than in 

Western registries.  

 

• One-year mortality improved and was relatively lower than 

which in Western registries.  

 

• Therefore, Guidelines for Asian patients with AMI should 

be needed due to the differences in between Asia and 

Western patients with AMI. 

Conclusions 



Thank you for your attention 


