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Effect of Exercise on Coronary Endothelial Function

Hambrecht R et al, NEJM 2000; 342:454

Individual Changes in Coronary-Vessel
Luminal Diameter in Response to 
Acetylcholine at a Dose of 7.2 μg per Minute.
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Effects of Endurance Training on Myocardial Perfusion

Gielen S, Schuler G, Hambrecht R; Circulation 2001; 103:e1
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Formveränderungen während Heilungsprozess:

Baseline 1 Woche 3 Wochen 6 Wochen

Linksventrikuläres Remodelling
- Ausdehnung der Infarktzone

- Progressive Dilatation des linken Ventrikels
- Hypertrophie des nicht-infarzierten Myokards

Ausdauertraining beeinflusst 
negatives Remodeling positiv



7 Main Target Areas

 Physical training

 Smoking Cessation

 Lipid- and Weight Management

 Hypertension and Diabetes

 Education and Information

 Psychosocial Support

 Vocational Rehabilitation





Exercise Training & LV Remodeling
AT = aerobic training
ST = strength-training



Conclusions:
Aerobic training is an inexpensive and effective nondrug, nondevice, 
nonsurgical intervention that reverses ventricular remodeling and 
improves VO2 peak in clinically stable individuals with HF and LV 
systolic dysfunction. These benefits were not confirmed with 
combined aerobic and strength training.





Conclusion

• The performance of resistance training appears to be safe and feasible, and 
resulted in similar improvements in both cardio-pulmonary capacity and 
anthropometry, when compared to aerobic training alone

• Definition and application of resistance training is frequently a lower intensity
and volume than recommended

• Sternal precautions are not reflective of the kinematics and weights used
when performing many activities of daily living

• Resistance training needs to be task-specific, reflecting functional tasks to
promote recovery



Necessity of a multidiscplinary team

European Guidelines on cardiovascular disease prevention in clinical practice
European Heart Journal (2012) 33, 1635–1701
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Evidence of exercise based CR programmes

RRR exercise-based cardiac rehabilitation or 
usual care

Overall mortality 0.87
Cardiovascular mortality 0.74
Hospital admissions 0.69 

Cochrane Database  2011 Jul 6;(7). 

14



Effect of exercise based cardiac rehabilitation
programmes

• 1,821 persons with incident MI
• Inclusion 1988 – 1998
• Protective effect stronger in 

more recent years

Witt BJ et al. J Am Coll Cardiol 2004;44:988 –96
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2011;123:2344-2352

RRR 47%

Shift from 
fatal to non-
fatal events



Myocardial infarctionMortality

Hammill B et al. Circulation. 2010;121:63-70

Number of sessions attended & risk of 
death and MI

 30’161 elderly patients 
(mean age 74 years) who 
attended at least one 
cardiac rehabilitation 
session (1/2000 – 12/2005)



Importance of the quality of CR programs

“In this trial, comprehensive rehabilitation following MI 
had no important effect on mortality, cardiac or 

psychological morbidity, risk factors, health-related 
quality of life or activity.“

Heart April 2012 Vol 98 No 8



Huge variation in: 

• staffing levels and multi-disciplinary involvement (eg, dietetics, 
physiotherapy, psychology, occupational therapy)

• duration and frequency (eg, 4 to 20 weeks, once or twice weekly)

• intensity of exercise prescribed

• methods used to change health behaviour (eg, lectures, cognitive 
behavioural methods, written materials)

• method of delivery (eg, individual, group based, group based with 
‘home exercise’, outpatient, self-management at home, home-based 
and menu based).

Heart April 2012 Vol 98 No 8
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HR 0.20



Effects of cardiac rehabilitation (CR) are not «for granted»

Delivery of CR at the «highest level» (or «according to the guidelines») is of
utmost importance

Adherence to and long term maintenance of lifestyle changes and
medications is crucial

Consequent referral to cardiac rehabilitation institutions is highly
recommended (Guidelines: class A, level of evidence A) in high and low-
risk patients, after an acute event/ or intervention, but also in stable clinical
conditions with uncontrolled cardiovascular risk profile.

Summary
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