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Exercise Training in Heart Failure: 
How and to Whom
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To whom?

Stable ambulatory
patients

Early after admission

Frail patients

Advanced HF

PLoS One. 2021 ;16:e0259927

N Engl J Med. 2021;385:203-216

JAMA Cardiol. 2023;8 :167–176.

McDonagh TA, et al. Eur Heart J. 2021 Sep 21;42(36):3599-3726



To whom (not)?

Cardiac Non cardiac
ACS (within 2 days) Acute systemic illness, fever

Untreated potentially life-threatening arrhythmias Uncontrolled diabetes mellitus or thyroid dysfunction

Acute decompensated HF Severe COPD

High-grade AV block Severe cerebrovascular or musculoskeletal disorders
that preclude exercise testing or training

Acute phase of myocarditis or pericarditis

Severe symptomatic aortic stenosis

Symptomatic obstructive hypertrophic cardiomyopathy

Intracardiac thrombus

NYHA Class IV

Myocardial ischemia at low workload

PiepoliM
F, et al. EurJ HeartFail. 2011;13(:347-57.



How?

CPET 

Risk stratification and prognosis

Physiopathological mechanisms

Determine training intensity

Re-test after exercise training
Ponikowski P, et al. Eur Heart J. 2016;37:2129-200



Laoutaris et al. Eur J Preventive Cardiol. 2020

Continous/ 
Interval

endurance
training

Resistance
training

IMT

How?



Frequency
Intensity
Time
Type

BozkurtB, et al J Am
 CollCardiol. 2021 M

ar 23;77(11):1454-1469

How?



Endurance training

pp-picoVO2 < 60%
 Interval training
 Low intensity (30-40%) short duration

(RPE 10-11). Very low intensity
recovery (10%)

 Increase time and intensity (progress)

pp-picoVO2 60-80%
 Interval training (or continuos)
 Moderate intensity (40-69%) (RPE 12-

13). Low intensity recovery (40 %)
 Increase time and intensity (progress)

pp-picoVO2 >80%
 Interval training (or continuos)
 High intensity (70-85%) (RPE 14-16).

Moderate intensity recovery (55 %)
 Increase time and intensity (progress)

Pelliccia A, et al. ESC Guidelines on sports cardiology and exercise in patients with cardiovascular disease. Eur Heart J. 2021;42:17-96



Parameter Duration Intensity Frequency Progression

Muscular mass

*10-15 repetitions per set
*1-3 set of 8 differents

upper and lower muscle
groups

*Borg RPE <15
*40-60% of 1-RM 2-3 days per week Increase progressively number of 

sets and resistance

Resistance training



Parameter Duration Intensity Frequency Progression

Muscular mass

*10-15 repetitions per set
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upper and lower muscle
groups
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Resistance training









Resistance training

Palau et al. Rev Esp Cardiol (Engl Ed). 2019;72:288-297.
Karavidas et al. Heart Fail Rev. 2010;15:563-79



Inspiratory muscle training

Smith JR. Inspiratory muscle weakness in cardiovascular diseases: Implications for cardiac
rehabilitation. Prog Cardiovasc Dis. 2022;70:49-57.



Parameter Duration Intensity Frequency Progression

Ventilatory
efficiency

*Repetitions: 6-8/min 
*Duration: 10–15 min/twice daily *30–60% of PImax 2 sessions/day Increase resistance

and duration

Inspiratory muscle training



Conclusion

In HFrEF, exercise training significantly improves functional capacity, quality of life, 
and clinical outcomes.

In HFpEF, exercise training improves functional capacity and quality of life, but we still 
need clinical trials assessing hard clinical outcomes.

Exercise prescription should be individualized.

In Spain, fewer than 10% of patients with heart failure have access to cardiac 
rehabilitation.

So, let’s prescribe it!



Exercise is not just an option, it is a 
treatment for patients with heart failure
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