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Background 

• The mortality decline in STEMI patients over the past 10 to 
15 years is usually attributed to increased use and improved 
delivery of reperfusion therapy, in particular primary PCI.  
 

• We hypothesized that, beyond primary PCI, other factors 
such as temporal changes in patient population 
characteristics might account for part of the observed 
reduction.  

 



Aim 

To assess changes in 30-day mortality of STEMI 

patients participating in four one-month surveys 

carried out 5 years apart, from 1995 to 2010, in 

France, in relation to changes in patient characteristics 

and early management. 



Inclusion criteria 

• 4 Nationwide French registries included  consecutive adult patients with acute 
myocardial infarction (STEMI and NSTEMI) with symptom onset ≤ 48 hours, admitted 
alive to a coronary care unit (CCU) or an intensive care unit (ICU) within 48 hours of 
symptom onset, over a 1-month period.  
 

• STEMI defined as persistent ST-segment elevation in at least 2 contiguous leads, or 
development of a new Q wave 
 

• Exclusion of iatrogenic AMIs 
 

• All type of institutions: academic teaching hospitals, community and regional 
hospitals, private clinics (for profit and not-for-profit) and army hospitals.  

 

• Compliance with GCP, patient consent and compliance with French law, including 
the law on data protection. 

 



STEMI 



Proportion of STEMI patients from 1995 to 2010 
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Patient profile 



Changes in Baseline Characteristics  
from 1995 to 2010 

  1995 2000 2005 2010 P value 

Age (years) 66.2±14.0 64.5±14.6 64.0±14.7 63.3±14.5 <0.001 

Sex (% W) 28.1 27.1 28.4 24.7 0.06 

 Risk  factors           

Hypertension 43.8 43.6 49.2 47.0 0.006 

Hypercholesterolemia 34.8 39.0 43.4 39.3 0.001 

Diabetes mellitus 15.8 19.7 18.7 16.5 0.92 

Current smoking 32.0 35.3 37.2 40.9 <0.001 

 Obesity 14.3 16.3 20.8 20.1 <0.001 

Cardiovascular  history           

Previous MI 14.6 15.0 11.2 10.9 <0.001 

Previous PCI - 7.5 8.7 10.2 <0.001 

Previous CABG - 2.7 2.1 5.6 <0.001 

Stroke or TIA 6.2 4.2 5.6 4.0 <0.001 

Peripheral artery disease 9.7 7.9 5.3 4.8 <0.001 

History of heart failure 6.4 4.6 3.5 2.4 <0.001 

Co-morbidities           

Chronic kidney disease - 3.6 3.1 2.4 0.05 
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STEMI population:  Temporal changes in clinical 
presentation on admission 

  1995 2000 2005 2010 P value 

Location of STEMI 

• Anterior 

  

636 (41) 

  

746 (41) 

  

647 (40) 

  

657 (38) 

  

0.07 

Initial Killip class 

• I 

• II 

• III 

• IV 

  

- 

- 

- 

- 

 

79.7 

13.1 

4.3 

2.8 

  

81.9 

11.5 

4.5 

2.1 

 

84.6 

9.9 

3.1 

2.3 

0.001 

Admission heart rate - 78 ± 19 78 ± 19 78 ± 21 0.90 

Admission SBP - 132 ± 27 135 ± 28 141 ± 28 <0.001 

EMMACE risk score - 0.188 0.176 0.156 <0.001 

2010 risk score 0.053 0.048 0.048 0.045 <0.001 



Changes in patient behaviour 



Changes in patient behaviour  2000-2010 
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Changes in management 



Reperfusion therapy in STEMI patients 
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PPCI Thrombolysis No reperfusion

Early/Rescue PCI:  9.9%   24%            58%          55% 

Any PCI after lysis: 15%   60%            84%          87% 



Medications used in first 48 hours 
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Antithrombotic medications used in first 48 hours 
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Use of P2Y12 inhibitors 
FAST-MI 2005 & 2010 

88.5 85 

0 

33 

88.5 
98 

0

10

20

30

40

50

60

70

80

90

100

2005 2010

clopidogrel

prasugrel

any



Changes in outcomes 



Evolution of 30-day mortality 
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1 - - 

2000 
 
 

0.64 0.51-0.81 <0.001 

2005 
 
 
 

0.52 0.40-0.68 <0.001 

2010 0.39 0.29-0.53 <0.001 

Multivariable-adjusted risk of  
30 day-mortality 

Adjusted for age, sex, BMI, risk factors, previous history, and use and type of reperfusion therapy  
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Puymirat E, et al. JAMA. 2012;308:998-1006 



NSTEMI 



Changing populations: NSTEMI 

  1995 2000 2005 2010 P value 

Age (years) 68.5 ± 14.2 68.9 ± 13.5 70.2 ± 13.4 68.6 ± 13.6 0.71 

 

 Sex (% women) 30.5 27 35 30 0.75 

Diabetes mellitus 20.1 25.8 29.1 27.1 0.002 

 

Current smoking 26 21.9 22.2 24.5 0.74 

 

 Obesity 13.4 22.5 21 23.9 <0.001 

 

Previous MI 27.4 28.4 23.8 22.8 0.006 

 

Peripheral artery disease 12 14.7 13.6 11.8 0.57 



Medications used in first 48 hours 
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Antithrombotic medications used in first 48 hours for 
NSTEMI patients 
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Early use of PCI, recommended medical therapy, and low 
molecular weight heparin 
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30-day mortality:  NSTEMI 
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Use of PCI during hospital stay:  
1995 to 2010 



Conclusion 

• In STEMI patients: 
 

– The profile of patients hospitalised for STEMI has changed in the past 15 years 
with a higher prevalence of younger patients without comorbidities or previous 
CHD history. 
 

– In particular, there is a preoccupying increase in the population of younger 
women, in whom smoking and, to a lesser extent, obesity, have considerably 
increased.   

 



Conclusion 

 

• In STEMI patients : 
 

– There have been important changes in patient behaviour, and in medical 
management, both in terms of invasive strategy and medications used at an 
early stage.  
 

– In parallel, early mortality has decreased by about two-thirds over the past 15 
years.  
 

– This decrease in early mortality is therefore related to multiple factors including 
public information, general organisation of care (closure of smaller institutions), 
increased use of SAMU, increased use of reperfusion therapy, and increased 
early use of recommended medications. 



Conclusion 

 

• In NSTEMI patients : 
 

– Early organisation of care is less crucial.  
 

– Early mortality has decreased by about two-thirds over the past 15 years.  
 

– This decrease parallels the increased use of early PCI, statins and recommended 
medications, and low molecular weight heparin or newer anticoagulants in place 
of unfractionated heparin. 
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