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Global, regional, and national burden of heart failure and its 
underlying causes, 1990–2021: results from the global burden of 

disease study 2021

Ran, J.. et al. Biomark Res 2025; 13, 16. 

Heart failure is a rapidly growing 
public health issue with an 
estimated prevalence of 64 million 
people globally. 

This is a highly comorbid condition 
associated with significant 
mortality, despite advances in 
current medical management.

B.Shahim, et al. Cardiac Failure Review 2023;9:e11.

https://doi.org/10.1186/s40364-025-00728-8

https://biomarkerres.biomedcentral.com/articles/10.1186/s40364-025-00728-8
https://biomarkerres.biomedcentral.com/articles/10.1186/s40364-025-00728-8
https://biomarkerres.biomedcentral.com/articles/10.1186/s40364-025-00728-8


Multidisciplinary interventions 
recommended for the management 

of chronic heart failure

https://academic.oup.com/eurheartj/article/42/36/3599/6358045?login=false#305163067



chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pure.qub.ac.uk/files/430920409/Multidisciplinary_Approach_to_Heart_Failure_Managementv6_ajscLH.pdf
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Delivery methods and core 
components of cardiac 
rehabilitation programs

Circulation. 2024;150:e328–e347. DOI: 10.1161/CIR.0000000000001289



https://academic.oup.com/eurheartj/article/42/36/3599/6358045?login=false#305163067

EXERCISE REHABILITATION



• physical conditioning by exercise training improves exercise tolerance, and health-
related QOL in patients with HF. 

• Several meta-analyses also show that it reduces all-cause and HF hospitalizations, 
although uncertainty persists about its effects on mortality.

• The effect on hospitalization is seen in those who are highly adherent to the exercise 
programme.

• High-intensity interval training, in patients who are able and willing, may improve peak 
oxygen consumption (VO2).

• Supervised exercise-based rehabilitation should be considered in those who are frail, 
who have more severe disease or comorbidities.

EXERCISE REHABILITATION

https://academic.oup.com/eurheartj/article/42/36/3599/6358045?login=false#305163067



Recommendations for Management of Stage C HF: Activity, Exercise 
Prescription, and Cardiac Rehabilitation

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure



Effects of exercise training in Heart failure

BNP, brain natriuretic peptide; LV, left ventricular; LVEDD, left ventricular end diastolic diameter; NO, 

nitric oxide; peakVO2, peak oxygen consumption.

https://www.imrpress.com/journal/RCM/23/4/10.31083/j.rcm2304144/htm#b22



Effects of exercise 
training in Heart 

failure



Risk stratification and preliminary evaluation

1. Exclusion of contraindications to initiating an exercise programme in chronic HF 
(hypotension or hypertension at rest or during exercise, unstable cardiac disease, 
deteriorating symptoms of HF, myocardial ischaemia despite)

2. Performing a baseline assessment of comorbidities and HF severity. 

A maximal exercise test (preferably CPET) is important to assess functional capacity, 
exercise-induced arrhythmias or hemodynamic abnormalities and for prescription of 
exercise intensity, based on VO2peak, or on resting and maximal HR, HRR or Borg’s rating of 
perceived exertion 

3. Optimizing medical therapy: All individuals with HF should be treated according to 
current Guidelines,  including device implantation when required.

https://academic.oup.com/eurheartj/article/42/1/17/5898937

2020 ESC Guidelines on sports cardiology and exercise in patients 
with cardiovascular disease



• Cardiopulmonary exercise testing (CPET) provides important information for the 
assessment and management of patients with heart failure. 

• This testing measures the respiratory and cardiac responses to exercise and 
allows measurement of the oxygen uptake (˙VO2) max and the relationship 
between minute ventilation (˙VE) and carbon dioxide excretion (˙VCO2). 

• These two parameters help classify patients into categories that help predict 
prognosis, and patients with a ˙VO2 < 14 mL/kg/min and ˙VE/˙VCO2 slope >35 
have a poor prognosis.

Juarez M, J Cardiovasc Dev Dis. 2024 Feb 20;11(3):70. doi: 10.3390/jcdd11030070. 

Risk stratification and preliminary evaluation



https://www.jacc.org/doi/10.1016/j.jacc.2019.01.072



https://doi.org/10.31083/j.rcm2509336 10.18087/cardio.2024.2.n2551

NYHA 
Class

Description
6MWD (meters) – Mean ± 
SD

Typical 
VO₂peak 
(mL/kg/min)

Class I No limitation of physical activity 450–550 m (≈ 500 ± 60) >20

Class II
Slight limitation; comfortable at 
rest

350–450 m (≈ 400 ± 50) 16–20

Class III
Marked limitation; comfortable 
only at rest

200–350 m (≈ 300 ± 60) 10–15

Class IV
Symptoms at rest; unable to carry 
out any activity

<200 m (≈ 150 ± 50) <10

The relationship between NYHA functional class and the 
average distance in the 6-minute walk test, as well as oxygen 

consumption (VO₂ peak)

https://doi.org/10.31083/j.rcm2509336
http://dx.doi.org/10.18087/cardio.2024.2.n2551


•  OUES does not require maximal effort and is 
reliable when derived from submaximal exercises.

• can integrate the cardiovascular and peripheral 
factors that determine oxygen uptake and 
pulmonary function

• 6 MWT is clinically helpful because most patients 
can perform it without sophisticated equipment 
and is relatively inexpensive.

https://pubmed.ncbi.nlm.nih.gov/38529745/



SPPB -  easily applicable and low-cost 
instrument that may be implemented in 
the routine health assessment for 
screening geriatric clinical conditions (falls, 
sarcopenia, frailty, dyspnea etc)
Associated with mortality

Int. J. Environ. Res. Public Health 2021, 18, 10612. https://doi.org/10.3390/ 
ijerph182010612

PHYSICAL FUNCTION MEASURES IN 
PATIENTS WITH HEART FAILURE



Exercise prescription 

❑The exercise session should be individually tailored for several weeks, 
according to symptoms and objective findings during exercise testing

❑High-risk patients should be counselled more frequently during the 
initial phases, non-supervised home-based sessions should be gradually 
added.

❑Follow-up examinations for exercise recommendations should be 
scheduled at least every 3–6 months. 

Intervals between examinations should depend on disease severity and 
comorbidities, setting of the sessions (supervised vs. home-based), 
patient’s age and adherence.

2020 ESC Guidelines on sports cardiology and exercise in 
patients with cardiovascular disease



FITT-VP principle ensures that exercise is personalized, progressive, and safe

Component Prescription Explanation

Frequency 3–5 sessions/week
Begin with 3 and increase as 
tolerated.  

Intensity
Very low to moderate (e.g., Borg 
RPE 9–11)

Monitor perceived exertion.  

Time 10–20 min/session initially
May begin with 2–3 bouts of 5–10 
min each. build up to 30+ min.

Type
Aerobic (walking, stationary 
cycling); possibly seated if needed

Focus on safe, rhythmic, low-impact 
movements. Avoid isometric or high-
resistance activity early on.

Volume
Total weekly goal: 90–150 min 
(progressive)

Start low, includes warm-up and cool-
down.

Progression
Gradual increase in duration, then 
intensity

Increase time first, then frequency. 
Once tolerated, slowly increase 
intensity. Reassess every 1–2 weeks.

American College of Sports Medicine Guidelines for Exercise Testing and Prescription



Optimal exercise training dose for 
patients with chronic heart failure

2020 ESC Guidelines on sports cardiology and exercise in 
patients with cardiovascular disease



Exercise Training in Heart Failure: Current 
Evidence and Future Directions 
The impact of ET on HF patients

J. Clin. Med. 2025, 14(2), 359; https://doi.org/10.3390/jcm14020359

https://doi.org/10.3390/jcm14020359


. 2023 Jan 9;9:3. doi: 10.1186/s40798-022-00549-1 •High-intensity interval training (HIIT) is more effective than 
moderate intensity training (MIT) for improving 
cardiorespiratory fitness and cardiac function in heart 
failure patients.

https://doi.org/10.1186/s40798-022-00549-1


Update of the Cochrane review randomized trial 
evidence for ExCR for adults with HF 

compare different delivery modes: centre-based, home-
based (including digital support), and both (hybrid)

•Study: 60 RCTs, 8,728 participants
•Findings:

• 31% reduction in all-cause hospitalization (RR 
0.69; NNT=13)

• Clinically meaningful improvement in HRQoL 
(MLWHF score: -7.4 points)

• Benefits observed across center-based, home-
based, and hybrid programs

• significant impact on all-cause mortality
https://pubmed.ncbi.nlm.nih.gov/37850321/



https://www.sciencedirect.com/science/article/abs/pii/S2213177924008576

Conclusions
The home-based CR program as an effective 
and feasible alternative to center-based 
programs in contemporary and optimally 
treated HF patients. 



the potential for low-load/high-repetition resistance exercise to 

satisfy Fick’s Principle (equation) by targeting the peripheral 

(non-cardiac), skeletal muscle-specific contributors of exercise 

intolerance in patients with HFpEF and obesity to improve 
exercise capacity (peak oxygen consumption). 

Conclusion - Considering that HFpEF patients are 
generally older, more frail, and have greater functional 
limitations than HFrEF patients 
resistance exercise, alone, may be sufficient to target 
the cardiac and extracardiac contributors of exercise 
intolerance in patients with HFpEF and obesity 

https://doi.org/10.3390/physiologia5010010

https://doi.org/10.3390/physiologia5010010


REHAB-HF Trial (2021): Early Rehabilitation in Older ADHF Patients
Multicenter, randomized, single-blind, controlled trial

• Population: 349 older patients (mean age 72.7 yrs); 97% 
frail/pre-frail

• An early, individualized, and multi-domain rehabilitation 
program (Strength, Balance, Mobility, Endurance) Initiated 
during/after hospitalization + 36 outpatient sessions in 
frail, older patients hospitalized for acute decompensated 
heart failure (ADHF).

• The intervention led to significantly greater improvements 
in physical function (as measured by the Short Physical 
Performance Battery at 3 months) compared to usual care. 
Adherence: 76 ± 3%

    Additional analyses showed clinical benefits in:

• 6-minute walk distance/Frailty status/Quality of 
life/Depressive symptoms

   Despite these gains, the 6-month rates of rehospitalization 
and death remained high in both groups. 

DOI: 10.1056/NEJMoa2026141



Dietary recommendations in HF 



the potential for low-load/high-repetition resistance exercise to 

satisfy Fick’s Principle (equation) by targeting the peripheral 

(non-cardiac), skeletal muscle-specific contributors of exercise 

intolerance in patients with HFpEF and obesity to improve 
exercise capacity (peak oxygen consumption). 

Conclusion - Considering that HFpEF patients are 
generally older, more frail, and have greater functional 
limitations than HFrEF patients 
resistance exercise, alone, may be sufficient to target 
the cardiac and extracardiac contributors of exercise 
intolerance in patients with HFpEF and obesity 

https://doi.org/10.3390/physiologia5010010

https://doi.org/10.3390/physiologia5010010


Major Heart Failure Nutrition Domains and 
Challenges to Implementation

https://pmc.ncbi.nlm.nih.gov/articles/PMC9388228/

Comprehensive dietary interventions integrating 
heart failure, nutrition, metabolism, and 
implementation science to more effectively address 
nutritional disorders and reduce the morbidity and 
mortality in pts with HF



Sodium Restriction – Controversial?

• In a nonrandomized study (>2.5 g/d versus <2.5 g/d), lower dietary 
sodium was associated with worse all-cause mortality in patients with 
HFrEF (Doukky R., 2016)

• SODIUM-HF Trial 806 patients, aggressive sodium restriction (1,500 
mg/d): No significant difference in death or HF hospitalization, (Ezekowitz 
et al., Lancet 2022)

• Individualized sodium targets advised (per guidelines) 

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure

https://www.jacc.org/doi/abs/10.1016/j.jchf.2015.08.007


17 randomized controlled trials  

 the effects of dietary sodium restriction 
/a less salt-restrictive intake /or no 
sodium restriction on clinical outcomes in 
patients with HF.

 Conclusion

Sodium restriction did not reduce the risk 
of all-cause death, hospitalization, 
composite of death/hospitalization in 
patients with HF.



Clinical Research in Cardiology (2024) 113:1331–1342 
https://doi.org/10.1007/s00392-023-02256-7 ORIGINAL PAPER 

Conclusions
sodium restriction in CHF patients worsened the 
prognosis in terms of a composite of mortality and 
hospitalizations and did not influence all-cause 
mortality and HF hospitalisation rate.



Sodium intake recommendations

The 2021 European Society of Cardiology (ESC) HF guidelines recommend 
✓avoiding excessive salt intake (>5g/day) in all patients with HF, irrespective of ejection fraction.
✓for patients with severe or advanced HF, restricted fluid intake (<1.5–2L/day) may be considered to 
alleviate symptoms.



https://doi.org/10.1093/eurjpc/zwac003

https://doi.org/10.1093/eurjpc/zwac003


Life 2025, 15(1), 63; https://doi.org/10.3390/life15010063

• High adherence to the Mediterranean and 
DASH diets is associated with a significant 
reduction in the incidence of heart failure 
(HF) compared to low adherence.

• High adherence to the Mediterranean diet 
has been linked to reduced all-cause 
mortality among patients with HF.

https://doi.org/10.3390/life15010063


Hearts 2024, 5(3), 293-307; https://doi.org/10.3390/hearts5030022

Potential dietary recommendations for patients with HF and common comorbid 
conditions: recent evidence from the past 5 years

https://doi.org/10.3390/hearts5030022


Key Takeaways

• Cardiac rehabilitation is a structured, multidisciplinary 
intervention that has been proven to improve functional 
capacity, reduce hospital readmissions, and enhance the quality 
of life in HF patients. 

• Exercise training and dietary counseling are core components of 
a CR program in HF patients.

• Physical rehabilitation and dietary interventions should be 
tailored individually, considering the specific characteristics of 
patients with heart failure.



Future Directions for CR

•Personalized CR Programs: Tailoring exercise regimens and interventions to 
individual patient needs, including those with comorbidities or advanced 
HF. 

•Telehealth and Home-Based CR: Increasing accessibility and convenience 
through remote monitoring and virtual programs, though further research 
on cost-effectiveness is needed. 

•Integration of New Technologies and Medications: Wearable devices and 
AI-driven tools for real-time feedback and personalized exercise plans. 



Thank you for the attention!

 

rahima.gabulova@mitri.az

rahima.gabulova@gmail.com

mailto:rahima.gabulova@mitri.az
mailto:rahima.gabulova@gmail.com
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