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after acute myocardial infarction



0. What are the long-term 
consequences of an ACS?



Mortality Rates for ACS

Condition Studies Registries

ACS – all patients 2-3% 2-3%

NSTEMI-patients 2% 3-14%

STEMI-patients 13% - Medical Therapy
6-7% - Thrombolysis
3-5% - primary PCI

11-14%

30-day rehospitalization rate of 17-25%.

1-year mortality approximately 5-9%. 



Secondary Prevention Strategies
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1. ACS-Patients in the 6th JTF Prevention Guideline Risk

Assessment

2. Lifestyle Intervention

2.1 Nutrition & Weight-Reduction

2.2 Physical Activity

2.3 Smoking Cessation

3. Pharmacological Secondary Prevention

3.1 Antiplatelet Therapy – Beyond 1 year?

3.2 Betablockade – Facts or Fiction?

3.3 ACE-inhibition – For everyone or just for reduced EF?

3.4 Lipid lowering – How low should LDL-C be?



1. ACS-Patients in the 2016 
Prevention Guideline Risk 
Assessment



The post-ACS-Patients in the ESC Risk Categories

ESC Prevention Guidelines 2016, Eur Heart J 2016
doi:10.1093/eurheartj/ehw106



2. Lifestyle Modification

- Healthy Diet

- Exercise

- Smoking Cessation



Design der Lyon Heart Study

Pts. <70 ys. post
MI

Western Diet
(usual French 

diet)

Mediterranean
Diet

Randomization
single-blind

De Lorgeril et al Circulation 99:779-785;1999 

 More bread

 More root and green vegetables

 More fish, less meat

 No day without fruit

 Butter and cream replaced by margerine with a composition similar

to olive oil

 For food preparation and salads exclusively rapeseed and olive oil

 Moderate alcohol consumption (wine during meals)
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Key Endpoints

• 65% Reduction of cardiac mortality

• 72% Reduction of cardiac mortality + non-fatal MIs

• 56% Reduction of total mortality

De Lorgeril et al Circulation 99:779-785;1999 
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Nutrition Recommendations in the 2016 
ESC Prevention Guideline

ESC Prevention Guidelines 2016, Eur Heart J 2016
doi:10.1093/eurheartj/ehw106
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Exercise-based Rehabilitation/Physical Activity



Cochrane Library Report 2011
Physical Activity in CAD

Anderson L, J Am Coll Cardiol 2016;67:1–12
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Clinical Effects of Exercise-based
Cardiac Rehabilitation in CAD

Anderson L, J Am Coll Cardiol 2016;67:1–12 13

Exercise-training based cardiac rehabilitation
reduces cardiovascular mortality by 26% and
hospitalisation by 18%.
The combination of in-hospital and
subsequent outpatient rehabilitation is most
effective.



2016 Prevention Guidelines Recommendations



Smoking Cessation



Recommendations for Smoking Cessation



Smoking Cessation

Speaker



3. Pharmacological
Secondary Prevention

3.1 Antiplatelet Therapy –

DAPT beyond 1 year?

3.3 ACE-inhibition – For everyone

or just for patients with reduced EF?

3.4 Lipid-lowering Therapy –

How low shall we go?
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Factors Influencing the Duration of DAPT

Binder R, Eur Heart J 2015

Ischemic risk Bleeding risk



DAPT-Study: DAPT for 30 Months vs. 12 Months:

Longer DAPT is better in ACS-Patients
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Yeh R | ACC 2015
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Patients presenting without myocardial infarction

Thienopyridine

Placebo

Thienopyridine vs. placebo, 4.4% vs. 5.3%;
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PEGASUS-Study: Design and Follow-up

Bonaca MP, N Engl J Med. 2015;372(19):1791-1800
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Inclusion Criteria

• ≥50 years of age

• MI 1–3 years past + one additional risk factor: 

• Age ≥ 65 Jahre

• Diabetes mellitus on medical treatment

• Recurrent MI >1 year in the past

• Angiographically proven multi vessel CAD

• Chronic, non-terminal kidney disease
(CrCl after Cockcroft Gault <60 mL/min)

• Basal therapy with ASS 75-150 mg once daily

Bonaca MP, N Engl J Med. 2015;372(19):1791-1800



23

Primary End-Point: CV Death, MI or Stroke

Bonaca MP, N Engl J Med. 2015;372(19):1791-1800
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Bleeding Events in PEGASUS

Bonaca MP, N Engl J Med. 2015;372(19):1791-1800



Beta-Blockers in Secondary Prevention post ACS

Miller CD, Academ Emerg Med 
2010(17)1: 93-95



Metaanalysis of Beta-Blockers immediately post
ACS (within 8 hours)

Brandler E, Academ Emerg Med 
2010(17)1: 1-10



Betablockers in all ACS-Cases post PCI?

14.10.2016
Bangalore S, Am J Med (2014) 127, 939-

953
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“In this analysis …beta- blockers 
reduced the risk of events, 
including mortality in
the pre-reperfusion-era trial, but 
not in the reperfusion-era
trials.”

All-cause Mortality



ACE-Inhibitor also in normal LV-EF?

Savarese G, J Am Coll Cardiol
2013(61):131-42
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Also in patients with normal LV-EF
ACE-inhibitors reduce mortality,
development of new-onset heart
failure and probability of reinfarction.



The Concept of More Aggressive
LDL-Reduction after IMPROVE-IT

Cannon C, N Engl J Med 2015 
(372):2387-97
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Median average LDL-C-
levels of 53,7 mg/dl in the

therapy arm



Results from recent PCSK9 Trials

Robinson et al. (2015): ODYSSEY LONG TERM
Post-hoc adjudicated cardiovascular TEAE

Kaplan-Meier-estimation for the time to the first adjudicated SAE
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Cox-Modellanalyse:
HR = 0,52 (95%-CI: 0,31-0,90)
Nominaler p-Wert = < 0,01

0,06

SOC + Placebo 
SOC + Alirocumab

Weeks

0,04

0,02

0,00
0 12 24 36 52 64 78 86

14.10.2016

J. G. Robinson et al., N. Engl. J. Med. (2015), Efficacy and Safety of 
Alirocumab in Reducing Lipids and Cardiovascular Events



Recommendations for LDL-C-Lowering

ESC Prevention Guidelines 2016, Eur
Heart J 2016

doi:10.1093/eurheartj/ehw106



After Jones-PH et al. Am J Cardiol
2003; 93:152-160

Different Statins and Their Efficacy in LDL-
Lowering



5. Summary



Summary

Drug Recommendation

Aspirin Lifelong Therapy

P2Y12 Inhibitor
For 12 Months (except in high bleeding risk) 
Extend for up to 4 years in patients with high thrombotic and
low bleeding risk.

Beta Blocker With reduced LV-function.  

ACE-Inhibitor

AT-Antagonists
Clear indication in reduced and preserved LV-function.

Statin Target LDL-C <70 mg/dl

Lifestyle
Regular physical activity, smoking cessation, mediterranean
diet
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Primary angioplasty





Death by causes, women in Europe

European CVD Statistics 2012

52%



Age-standardised death rate, women from CAD

European CVD Statistics 2012



Death-rate changes from CAD in selected European 
countries

European CVD Statistics 2012

Russia

Kazakhastan

Hungary



Decrease in CV death due to treatment or risk 
factor changes in different population

Di Chiara et al, 2009



Kaplan–Meier estimate of the risk of the combined endpoint (MI, ischaemic stroke, or CV 

death) during the first 365 days after the index MI, stratified by age.

Tomas Jernberg et al. Eur Heart J 2015;36:1163-1170



Kaplan–Meier estimate of the risk of the combined endpoint (MI, ischaemic stroke, or CV 

death) after 365 days after index MI until end of study, stratified by age.

Tomas Jernberg et al. Eur Heart J 2015;36:1163-1170





When is the optimal time to start secondary 
prevention in post-MI patients

1.One month after event, after a 
stabilisation phase

2.As soon as the patient has returned 
to his/her usual residence before 
restarting the daily activity

3.Immediately after hospital discharge

4.During the acute hospital admission



European Heart Journal 2016 - doi:10.1093/eurheartj/ehw106



What would you want to see included in your 
patient hospital discharge summary? 

1. Diagnosis, investigations and results, prescribed
medication 

2. Significant past medical history, CV risk profiles, 
diagnosis, investigations, prescribed medication

3. Significant past medical history, CV risk profiles, 
diagnosis, investigations, procedures and any 
complications, prescribed medication 

4. Diagnosis, significant past medical history, CV 
risk profiles, investigations, procedures and any 
complications, medication prescribed and 
guidance on up titration, planned follow up 

Speaker
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Inter J Cardiol
2015; 80: 114-
9

An example of 
structured 
discharge letter



2016 CV 
Prevention 
Guideline
6th JTF

Risk factor 
targets for 
important CV 
risk factors

European Heart Journal 2016 - doi:10.1093/eurheartj/ehw106



What is the rate of patients who are on optimal 
blood pressure and lipid control after ACS?

1. 90%

2. 80% 

3. 70%

4. <60%



• A cross sectional survey of 7998 CAD patients (<80 yo)
• Standardised interview
• Physical measurements: height, weight, waist

circumference, blood pressure



Figure 2. Prevalence (%) of elevated blood pressure (BP), raised low-density lipoprotein 

cholesterol (LDL-C) and self-reported diabetes mellitus (DM) by sex at interview.

Kornelia Kotseva et al. European Journal of Preventive 

Cardiology 2015;23:636-648
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BMI

Smoking

Obesity
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Use of BP meds

Total Chol

BP control

All countries
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Recommendations 
for specialized 
preventive
programmes

European Heart Journal 2016 - doi:10.1093/eurheartj/ehw106
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What are the main barriers to implement 
secondary prevention programmes?

1. Patients’ related

2. Physicians/health care 
provider related

3. Health Care System related

4. All of them

Speaker



Factor leading to therapeutic inertia in CV prevention 



Factor leading to therapeutic inertia in CV prevention 



Factor leading to therapeutic inertia in CV prevention 







Thank you. 
m.piepoli@ausl.pc.it


