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

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.
Ran, J.. et al. Biomark Res 2025; 13, 16.
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ESC GUIDELINES
@ ESC European Meart Journal (2021) 42, 3599 - 3726

European Soclety go10 1093/eurheartyehablsd
of Cardiology

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Authors/Task Force Members: Theresa A. McDonagh* (Chairperson) (United
Kingdom), Marco Metra @ * (Chairperson) (ltaly), Marianna Adamo (Task Force
Coordinator) (Italy), Roy S. Gardner (Task Force Coordinator) (United Kingdom),
Andreas Baumbach (United Kingdom), Michael Bohm (Germany), Haran Burri
(Switzerland), Javed Butler (United States of America), Jelena Celutkiené
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Multidisciplinary interventions

recommended for the management

of chronic heart failure

Class® Level®

be considered in order to prevent HF lla
315,316

Recommendations

It is recommended that HF patients are enrolled
in a multidisciplinary HF management pro-

gramme to reduce the risk of HF hospitalization
309,314,.315,316

and mortality.
Self-management strategies are recommended
to reduce the risk of HF hospitalization and
mortality.’®

Either home-based and/or clinic-based pro-
grammes improve outcomes and are recom-

mended to reduce the risk of HF hospitalization
310317

and mortality.

Influenza and pneumococcal vaccinations should

hospitalizations.

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

@ESC 2021



Multidisciplinary approach to heart failure management

Hill, L., Koehler, F., Jaarsma, T., Polovina, M., McCreary , K., & Coats, A. J. S. (2023). Multidisciplinary
approach to heart failure management. In P. Seferovic, A. Coats, G. Filippatos, J. Bauersachs, & G. Rosano
(Eds.), The ESC textbook of heart failure (pp. 913-922). (The European Society of Cardiology Series), (Oxford
Textbooks in Cardiology). Oxford University Press. https://doi.org/10.1093/med/9780198891628.003.0082

Published in:
The ESC textbook of heart failure
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Identification of ] @ Initiation of treatment OReferral & advanced therapies

~Q

signs & symptoms | Yo - o | * Electrophysiologist
E 5 * Biochemist i * Transplant/MCS specialist & surgical team
: <O ! | *HF imaging specialist [l ®
: ; ' + Nutritionist /|
: \ ) . | * Psychologist

Multidisciplinary HF Team: Cardiolo&ist o Nurse e General Practitioner ® Family Member

° >
| | *Echocardiographer i
| ' *Electrophysiologist ' +Palliative care team
! | +Physiotherapist | *Psychologist
' *Echocardiographer | +Cardiac rehabilitation specialist '« Pharmacist
! *HF Imaging Specialist ! «Pharmacist | * Nutritionist
| +Biochemist | +Psychologist ;

OAccurate Diagnosis O Potential hospitalizations OEnd of life management

This is not an exclusive list but can be added to depending on patient need and resources avallable

Cardiologist B

Other

Physio- medical

therapist /* Case manager

Patient and
caregiver

Heart failure nurse?

Social

General services

practitioner

Patent cantered view

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pure.qub.ac.uk/files/430920409/Multidisciplinary_Approach_to_Heart_Failure_Managementv6_ajscLH.pdf



Cardiac rehabilitation for heart failure (HF) improves health-related quality of life and contributes to ESC
reduced hospitalization and is Class | / level A evidence by international (US & EU) Guidelines Q European Society

of Cardiology
Despite this, referral to cardiac rehabilitation for HF is suboptimal and currently

ranges from 5% to 50% across countries

Cardiac rehabilitation should be the 5th pillar in HF management alongside drug and medical device provision

& Choice of cardiac rehabilitation delivery models (centre-based/home-based + digitally supported)
Q should be developed and be available to patients in the future

Eur Heart J, Volume 44, Issue 17, 1 May 2023, Pages 1511-1518,
https://doi.org/10.1093/eurheartj/ehad118 5 OXFORD

UNIVERSITY PRESS

The content of this slide may be subject to copyright: please see the slide notes for details.


https://doi.org/10.1093/eurheartj/ehad118
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Circulation

AHA SCIENTIFIC STATEMENT

Core Components of Cardiac Rehabilitation
Programs: 2024 Update: A Scientific Statement
From the American Heart Association and the
American Association of Cardiovascular and
Pulmonary Rehabilitation

Endorsed by the American College of Cardiology

Delivery methods and core
components of cardiac
rehabilitation programs

\ ——— __.-"

Program Quality ' ‘

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



JOURNAL ARTICLE  GUIDELINES
2021 ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure: Developed by the
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Recommendations Class® Level®

Exercise is recommended for all patients who are

able in order to improve exercise capacity, QOL,

and reduce HF hospitalization.c ***~¥28335=3%7

A supervised, exercise-based, cardiac rehabilita-
tion programme should be considered in

lla C

patients with more severe disease, frailty, or

with comorbidities.’>21 327338

@ ESC 2021

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

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

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

Recommendations

For patients with HF who are able to par-
ticipate, exercise training (or regular physical
activity) is recommended to improve functional
status, exercise performance, and QOL."®

2. In patients with HF, a cardiac rehabilitation
program can be useful to improve functional

capacity, exercise tolerance, and health-related
QO L_1 2,5,6,8

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure
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Effects of exercise training in Heart failure

[
/" NeuroHumoRAL EFFecTs: )| RESPRATORY 0\ /7 ccuiarerrects:
J Sympathetic tone EFFECTS: ™ Capillary vessel formation
J BNP T Vital capacity J Aortic stiffness
J, Angiotensin Il T ;igal :(/c\)llgr;e ™ Aortic compliance
J Noradrenaline \ i P, ™ Endothelial vasodilation NO
™ Parasympathetic tone mediated
J Heart rate x 1 M Endothelial function in
Short action potential duration , o pulmonary artery
.3_.'» r4 l
el k J Pulmonary artery pressure/
/~ CARDIACEFFECTS: .\
M LV-ejection fraction ' '1~> = [ \
4 LVEDD -
Prevent arrhythmias ‘ MUSCLE EFFECTS:
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revent valve degeneration an J Blood viscosit
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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
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1 Minute ventilation
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Bozkurt, B. et al. J Am Coll Cardiol. 2021;77(11):1454-69.
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CENTRAL ILLUSTRATION: Mechanisms of Beneficial Effects of Exercise
Training and Cardiac Rehabilitation in Patients With Heart Failure
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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 VO or on resting and maximal HR, HRR or Borg’s rating of
perceived exertion

2peak’

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

2020 ESC Guidelines on sports cardiology and exercise in patients
with cardiovascular disease https://academic.oup.com/eurheartj/article/42/1/17/5898937
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Risk stratification and preliminary evaluation

e 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 ('VO,) max and the relationship
between minute ventilation ('VE) and carbon dioxide excretion ('VCO,).

These two parameters help classify patients into categories that help predict

prognosis, and patients with a 'VO, < 14 mL/kg/min and "VE/'VCO, slope >35
have a poor prognosis.

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



TABLE 1 Pros and Cons of the Different Methods Used to Quantify Exercise Intolerance in HF

Modality Pros Cons
NYHA functional Easy and rapid to perform, cost-free, prognostic value Lack of reproducibility, low discriminatory power,
classification no data about the mechanisms of El
Health-related quality of Easy to perform, cost-free, prognostic value Patient-derived measures, no data about the
life instruments*® mechanisms of El
ECG stress testing Easy to perform, negligible cost, detection of Cl Inaccuracy in estimation of exercise capacity in

patients with HF, incomplete understanding of
exercise limitations due to lack of expired gas
analysis, submaximal effort

6MWT Simplicity, feasibility, negligible cost, prognostic value Submaximal effort, no data about the mechanisms
of the distance covered and changing overtime of El

CPX Provide insights in the understanding of the mechanism Time-consuming, expensive, specialized personnel,
of exercise intolerance, reproducibility, high complexity

prognostic value, monitoring of therapeutic
response, detection of Cl, quantification of patient
effort, it can be paired with cardiac imaging or
invasive monitoring

*Such as Minnesota Living with Heart Failure Questionnaire, Kansas City Cardiomyopathy Questionnaire, Duke activity status index, EQ-5D.

6MWT - 6-min walk test; Cl - chronotropic incompetence; CPX — cardiopulmonary exercise testing; ECG — electrocardiography; El — exercise intolerance; HF — heart failure;
NYHA — New York Heart Association.

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




NYHA
Class

Class |

Class Il

Class Il

Class IV

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

Description

No limitation of physical activity

Slight limitation; comfortable at
rest

Marked limitation; comfortable
only at rest

Symptoms at rest; unable to carry
out any activity

Typical
VO,peak
(mL/kg/min)

450-550 m (= 500 * 60) >20

6MWD (meters) — Mean +
SD

350-450 m (= 400 + 50) 16—20

200-350 m (= 300 + 60) 10-15

<200 m (= 150 £ 50) <10

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



https://doi.org/10.31083/j.rcm2509336
http://dx.doi.org/10.18087/cardio.2024.2.n2551
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CARDIOPULMONARY EXERCISE TESTING 2, 6-Minute Walk Test
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%
peak VO,
- . VE
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VENCO, slope
oues VCO:

https://pubmed.ncbi.nlm.nih.gov/38529745/
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Short Physical Performance Battery

L Balance Tests PHYSICAL FUNCTION MEASURES IN
I T sasis — PATIENTS WITH HEART FAILURE

¢ Gait Speed Test

l 10 sec (1 pt)

< 10 sec (+0 pt) !}
) + Go to 4-Meter

e —

i Gait Speed Test

Semi-Tandem Stand
Heel of one foot against side of big toe of the
other for 10 sec

1 10 sec (+1 pt)

, SPPB - easily applicable and low-cost
et algnd ht t 0 for 105 instrument that may be implemented in

l 10 sec (+2 pt)

hpeling g the routine health assessment for

<3 sec (+0 pt) o . . . . e,
5 St Sl Tt P screening geriatric clinical conditions (falls,
Measures the time required to walk 56:21'8:70 wE &R Sa rcopenla; frallty, dySpnea etC)

" s e e 8.7 sec 1pt
4 meters at a normal pace (use best of 2 times) ;nable 0 ﬁt

— T Associated with mortality
S=lllllllll‘llllllllllllllll

3. Chair Stand Test

Pre-test
Participants fold their arms across their chest | _...... umable . Stop (0 pt)
and try to stand up once from a chair

able

<11.19 sec 4 pt
11.20-13.69 sec 3 pt
13,70-16.69 sec 2 pt

5 repeats
Measures the time required to perform five rises
from a chair to an upright position as fast as
possible without the use of the arms

>16.7 sec 1pt

>60 sec or unable 0 pt Int. J. Environ. Res. Public Health 2021, 18, 10612. https://doi.org/10.3390/
ijerph182010612




Exercise prescription

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

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

JFollow-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

Lippincott™ Connect avaifable for this title

Component Prescription Explanation
L : VAcsm
) Begin with 3 and increase as
Frequency  3-5 sessions/week tolerated e
olerated. Guidelines for
. Very low to moderate (e.g., Bor . : : Exercise Testing
Intensity RPEy9—1 1) (e-g & Monitor perceived exertion. and Prescription
. . e May begin with 2-3 bouts of 5-10

10-2

Time 0-20 min/session initially min each. build up to 30+ min.
: i . F fe, rhythmic, low-i e

Aerobic (walking, stationary ocus on 5ate, ¥ Yt .mlc OYV lmp.act S
Type . . : movements. Avoid isometric or high-

cycling); possibly seated if needed . .

resistance activity early on.

Total weekly goal: 90—-150 min Start low, includes warm-up and cool-
Volume :

(progressive) down.

i i . I ime first, then f .
. Gradual increase in duration, then ncrease time first, t er.n requency

Progression Once tolerated, slowly increase

intensit . .
Y intensity. Reassess every 1-2 weeks.

American College of Sports Medicine Guidelines for Exercise Testing and Prescription



Frequency

Intensity

Duration

Mode

Progression

1 RM = one repetition maximum; RPE = rating of perceived exertion; VO3 03k = peak oxygen

MaSter Course
in Heart Failure

Aecrobic exercise

3-5 days/week,
optimally daily

40-80% of VO2peax

20-60 min

Continuous or interval

A progressively
increasing training
regimen should be
prescribed with regular
follow-up controls (at
least every 3—6 months)
to adjust the duration
and the level of the
exercise to the reached
level of tolerance

25

BAKU

Baku Marriott Hotel Boulevard
30 of May - 1** of June

Resistance exercise

2-3 days/week; balance
training daily

Borg RPE <15
(40-60% of 1RM)

10-15 repetitions in
at least 1 set of 8-10
different upper and
lower body exercises

A progressively
increasing training
regimen should be
prescribed with regular
follow-up controls (at
least every 3—6 months)
to adjust the duration
and the level of the
exercise to the reached
level of tolerance

(‘{

©ESC 2020

Optimal exercise training dose for
patients with chronic heart failure

2020 ESC Guidelines on sports cardiology and exercise in
patients with cardiovascular disease
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Exercise Training in Heart Failure: Current
Evidence and Future Directions
The impact of ET on HF patients

Reduction in LV
remodeling i.e
Improved LVESD

systolic diameter)

More favourable Qol,
outcomes in
(MLWHFQ)
Minnesota Living
with Heart Failure
Questionnaire

(Left ventricular end-

'

b

1111
DR
 W—

Decreased levels of

NT-proBNP Improved pvO2
-5 o \?:_( 2
@ 0 |
Impact of ET on HF

S0

4 44
éd 4

Reduced depressive
symptoms

}"5

»

Improved LVEF
(Left ventricular
ejection fraction)

(]
c Improved 6MWT

Lower hospitalisation

°\Z]
L_- and mortality rates
—

%

J “&f

ET effect on VO2 and 6MWT

2

SISV

VO2 increased by 8.0% + 15.7% post-ET

High intensity ET increased VO2 by 3.5
ml/kg/min (3.1-4.0)

Resistance + Inspiratory Muscle ET

showed significant increases in VO2 and
6MWT distance

Improvements in 6BMWT distance at 6,12
and 18 months compared to Usual Care
Group (UCG)

Significant increase in 6BMWT distance at
3 months

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



https://doi.org/10.3390/jcm14020359

S S SportsiedicineOpen SPORTS MEDICINE - OPEN

Exercise mode in heart failure: A systematic review and

meta-analysis.

: ; : . ®
Exercise Mode in Heart Failure: A Systematic ===

- . . Edwards, J.J, Shanmugam, N., Ray, R., Jouhra, F., Mancio, J., Wiles, J.D.,
ReVIGW and Meta Ana'}/SIS Marciniak, A., Sharma, R., O’Driscoll, J.M.

I c 2 0 > >, A * i e v [ I
Jamiie Edwards' @, Nesan Shanmugam”, Robin Ray”, Fadi Jouhra®, Jennifer Mancio®, Jonathan Wiles',
Anna Marciniak®, Rajan Sharma® and 2amie O'Driscoll’~ @

MIT vs HIIT, VO, Weighted Mean Difference, IV, mi-kg*-min'! Exercise Training in Heart Failure
Study MD [95% CI ZValue  p-Value Relative Weight
Angadi et al. 2015 (46) 1.9 [1.8-5.6] 0.995 0.320 * 47 High-lntensity Traditional Moderate Combined Moderate and
Interval Training Training Resistance Training
Besnier et ol. 2019 {38} 23[0.5-5.) 1.605 0.108 . g 64
Dimopoulos et al, 2006 (41 0.3(2.3-2.9} 0.222 0824 ® 6.8
Donelli et al. 2020 (45) 1.6(0.8-4.0] 1.283 0.199 > 73
Ellingsen et al. 2017 (22) 0.6[1.3-2.5) 0.607 0.544 - 8.6
Freyssn et al. 2012 (42) 2.710.5-4.8) 2418 0.016 s 2 79
lellamo et al. 2013 {36) 0.15 |-2.7-3.0} 0.103 0918 L 2 63 VS
lellama et al. 2014 (37) 0.3 (1.8-2.4) 0.276 0.782 L 2 81
Koufaki et al, 2014 (39) 1.1[2.14.3] 0.655 0513 ° 54
Mueller et al, 2021(23) 0.3[1.81.2) 0370 o.m R 9.6
Wisleif et al. 2007 (40) a4.1[29-5.2] 1.223 0.000 —_—— 108
A
Fuetal. 2013(43) 35(2.84.2) 9.500 0.000 —— 117
_ _ Favours HIIT: No Difference:
Ulbrich et al. 2016 (44) 101837 0.681 0.4%6 < 6.6
Overall 6[0.6-2.6] 3.095 0.002 : Peak VO2 : Peak VO2
eral 1.6 [0.6-2. 3 X +
 LVEF « LVEF
=72 3 2 1 o0 1 2 3 4 s & 1

Favours MIT Favours HIIT

*High-intensity interval training (HIIT) is more effective than - 2023 Jan 9,9:3. doi: 10.1186/540798-022-00549-1

Abbreviations: VO2, Volume oxygen uptake; LVEF, Left ventricular ejection fraction.

moderate intensity training (MIT) for improving

Medicine

This graphical abstract represents the opinions of the authors. For a full

Ca rd IOFESpI ratO ry ﬁtneSS a nd Ca rd IaC fu nct|0n |n hea rt i ‘ ‘ list of declarations, Including funding and author disclosure statements,
. . please see the full text online. © The authors, CC-BY 2022,
failure patients.
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Exercise-based cardiac rehabilitation for adults with heart failure ; ;.3__ : ‘, ?_.,.:_7 . ‘ T
s = = Bfi: B o——g— BT
Molloy C. Long L, Mordi IR, Bridges C, Sagar VA, Davies EJ, Coats AJS, Dalal H, Rees K, Singh SJ. —_ _._(i_ ‘f LN 2.'_' j:; ~ -
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Update of the Cochrane review randomized trial = = = k3 s T, LR S
evidence for ExCR for adults with HF e & e e a9 mnn
compare different delivery modes: centre-based, home- 6 o
based (including digital support), and both (hybrid) - = s —_===
*Study: 60 RCTs, 8,728 participants = e -l ! : il
*Findings: ] — SO = o
e 31% reduction in all-cause hospitalization (RR Sy ¢ -;;- S W o o=
0.69; NNT=13) 4- ok et hiz  mmees
* Clinically meaningful improvement in HRQoL ~ el -4 :
M4 a S .. )
(MLWHEF score: -7.4 points) | 5
* Benefits observed across center-based, home- 5 o e e o3 e et b iy b
based, and hYbrId programs How-q’.gmdhhqhﬁhxft:mméqmuhhp-:(sﬂdﬂtq}d
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JACC: Heart Failure

Volume 13, Issue 5, May 2025, Pages 695-706

Original Research

Heart Failure

Center- vs Home-Based Cardiac
Rehabilitation in Patients With
HeartFailure: EXIT-HF Randomized
Controlled Trial

Conclusions
The home-based CR program as an effective
and feasible alternative to center-based
programs in contemporary and optimally
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CENTRAL ILLUSTRATION: Study Design and Key Results of the

EXIT-HF Trial
120 HF Patients
o e
...
1:2
- [ R randomization | & ﬁ
«12 wks m .w 12 wks; 2 timos/wk
« 2times/wk + 4 supervised exercise training sessions
* 24 supervised exercise training + 20 at-home exercise training sessions
sesslons with telemonitoring

Difference: =0.82 mL/min/kg;
95% Cl: <1810 0.16; P= 0,10

Change from baseline, Change from baseline,
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Center-Based Home-Based

*» Heart rate device and exercise log

Difference: 2.8 m;
95% Cl: <13.6t019.3; P= 0.73

Change from baseline,
+43£39m

Change from baseline,
+40 2 40 m

F<0001 P <0001

Center-Based Home-Based

Difference: 0.15 Points;

95% CI: -6.6 10 6.9; P

Change from baseline, Change from basetine,
70 4 106 2 15.7 points “10.7 £ 18.6 poims
P<000) P <000}
604 FH—— ———t
5 50 4
§ 40 o
5 20
£ 104
= 04
~10 v v
Center-Based Home-Based

=0.97

w Baseline w 12-Weeks

Schmidt C, et al. JACC Heart Fail. 2025;13(5):695-706.
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Fraction (HFpEF) and Obesity: Targeting Skeletal Muscle Abnormalities Differentiated. Plasticity. Répld.
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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 “ s !

Physical Rehabilitation for Older Patients Hospitalized for Heart Failure

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/NEJM0a2026141
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Major Heart Failure Nutrition Domains and
Challenges to Implementation

JACC REVIEW TOPIC OF THE WEEK

Nutrition Assessment and Dietary )

Interventions in Heart Failure |

JACC Review Topic of the Week , '~ Sodium
. Restrictio

Flissa Driggin, MD,’ Laura P. Cohen, MD, MPP,* Dympna Gallagher, ExD,” Macro-and R

7 Micronutrient
Supplementation

Wahida Karmally, DxPH, MS, RDN, CDCES, CLS,” Thomas Maddox, MD, MSc,” Scott L. Hummel, MD, MS,’
Salvatore Carbone, PuD, MS,* Mathew S. Maurer, MD*

Heart <
Obesity

' Die ] Failure
ABSTRACT \ S Nutrition
' B Domains

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

mortaliy inpts with HF

with HE. (J Am Coll Cardiol 2022:79:1623-1635) © 2022 by the American College of Cardiology Foundation., | » Education * Access

 Practicality + Adherence

Driggin E, et al. J Am Coll Cardiol. 2022;79(16):1623-1635.

https://pmc.ncbi.nim.nih.gov/articles/PMC9388228/
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Sodium Restriction — Controversial?

* [n 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
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Circulation: Heart Failure d

Vaolme 16, lsue 1., Januery 2023; Page efCSETa t’ N
e . ong! 0. 1161 CIRCHEAR TRAILURE. 1 22.005&7

ORIGINAL ARTICLE

Sodium Restriction in Patients With Heart Failure: A
Systematic Review and Meta-Analysis of Randomized
Clinical Trials

Elcisa Colin-Ramirez, PhD (© , Nariman Sepehrvand, MO, PhD . Sarah Rathwell, MSc

, Heather Ross, MD, MHSc! © | Jorge Escobedo, MDD - |, Peter Macdonald, MD /-,
Richard Troughton, MEChE |+ | Clara Saldamiaga, MD ) |, Femando Lanas, MO o, Robert
Doughty, MD, Finlay A. McAlister, MD, MSc® = | and Justin A. Ezekowilz, MBECh, M5c

Background: Sodium restriction i= 3 nonpharmacologic treatment suggested by practice
guidelines for the management of patients with heart failure (HF). In this study, we synthesized
the data from randomized confrolled trials (RCTs) evaluating the effects of sodium restriction
on clinical oufcomes in patients with HF.

Methods: In this aggregate data mefa-analysis, Cochrane Central, MEDLIME (Medical
Literafure Analysis and Refrieval System Onling), Embaze Ovid, and CINAHL (Cumulative
Index o Mursing and Allied Health Literature) Plus databases were searched up to April 2,
2022 RCTs were included if they invesfigated the effects of sodiumdzalt restriction as
compared fo no resfriction on clinical owicomes in patients with HF. Qutcomes of interest
included mortality. hospitalization, change in Mew York Heart Association functional class, and

quality of life {Col).

Master Course >o
i Heart raillure | ...

Baku Marriott Hotel Boulevard
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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.
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Home > Clinical Research in Cardiology > Article
Role of dietary sodium restriction in chronic

Risk related to sodium restricted

Sodium ? Sodium
restricted q ? liberal
e,

heart failure: systematic review and meta- diet: °
analysis _
Original Paper | Open access | Published: 30 june 2023 A“-cause monallty: OR 1'38 _ o_
Volume 113, pages 1331-1342,(2024) Cite this article [95% CI. 076 = 249] . .
@ You have full access to this open access article HF hospna"zations: OR 1 63
[95% Cl, 0.69 - 3.88]

Szymon Urban, Michat Futek, Mikotaj Biaziak [, Katarzyna Futek, Gracjan lwanek, Maksym Jura, Composite endpomt OR 4 .l 2
Magdalena Grzesiak, Oskar Szymaniski, Barttomiej Stanczykiewicz, Kuba Ptaszkowski, Robert 0, o '
Zymlinski, Piotr Ponikowski & Jan Biesu_s [95/0 C|' 1.23 1382]
Conclusions Serum creatinine level: MD 0.34
sodium restriction in CHF patients worsened the [95% C1,-0.10-0.78]
prognosis in terms of a composite of mortality and r,:

sl ; : : _ Sodium restriction seems not to
hospltgllzatlons and dl.d npt |pfluence all-cause be effactivn fr Gatoama
mortality and HF hospitalisation rate. improvement in HF. \

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

Guideline

National Heart Foundation of Australia and Cardiac Society of
Australia and New Zealand*

Canadian Cardiovascular Society®

American College of Cardiology/American Heart
Association/Heart Failure Society of America®
Academy of Nutrition and Dietetics’

Heart Failure Society of America®

European Society of Cardiology?

National Institute for Health and Care Excellence!®

Year

2018

2017

2022

2018

2010

2021

2018

Sodium intake recommendation

<2 g/d

2-3 g/d

For patients with stage C HF, avoiding excessive sodium intake is
reasonable to reduce congestive symptoms.

2-3g/d

2-3 g/d; <2 g/d in severe HF

Avoiding excessive salt intake (=5 g/d)

Do not routinely advise people with HF to restrict their sodium
consumption.

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

alleviate symptoms.

Level of evidence

Mot stated

Weak recommendation; low-
quality evidence

C

Fair
C
Mot stated

Mot stated
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Adherence to the DASH diet is associated
with a lower risk of heart failure

= Cohort of Swedish Men and
Swedish Mammography Cohort

Heart failure ascertained through
the Swedish Patient Register

@ Follow-up time of the cohorts

n=76,122

n=12,164

~ 22 years

[IIF

Diet assessed by food frequency
questionnaires in 1997 and 2009

DASH diet score

0 = no adherence, 40 = complete adherence

DASH diet score

@Esc

European Socety htps.idon.org/ 10 1093/eurjpc/zwac003

of Cardiclogy

FULL RESEARCH PAPER
Cardiovascular Disease

European Journd. of Preventive Cardiology (2022) 29, 1114-1123

The DASH diet is associated with a lower risk of
heart failure: a cohort study

Daniel B. Ibsen @ "**, Emily B. Levitan’, Agneta Akesson @ ', Bruna Gigante®, and

Alicja Wolk'

'Une of Carbmvascule and N | Epad

Eprdernziogy, Departmant

gy nstute of E Madcra, Karoieska batectet, Nobeh Yig 13, Seackbaken 171 77, Sweden, “Rassarss Lt kor
of Publz Hasth, Aarrun Unnensity, Bartholirs Alle 3, 8000 Ashis C, Denmark; 'Departmurnt of Epdeminiogy, Usiversty of Aatiena at Binnaghan

Rpak Pubshe Huath Busding [RPHB), 1665 Universty Bcdetvard, Birmogham. Albarma 35233, USA, Diwinon of Cardiovmiuiar Medicas, Departmmst of Medeine, Karclinska
Instutet, Soing Karclrkes Usiveruty Hoapital D1.04, 179 76 Ssodkholm Sweden; snd “Unid of Madcal Epiemiogy, Dapartmant of Sergeal Soiences. Uppaals Univenuity,
Absacdenihx kit inglng 78, 751 85 Uprpaala. Swatkes

Retewed 17 Septerrdrer 2021, rowned 13 Docrrrfaar 2021, achevoval decinny 21 December 2021 nccaptnd 3 faruay 2021 onfine puliuhsbwsdafper 4 faruary 2022

Alms

Methods

and results

Conclusion

Trials demonstrate that following the DASH det lowers blood pressure, which may prevent the development of
heart failure (HF}, We in d the between long-term adherence to the DASH diet and food sub-
stitutions within the DASH diet ca the risk of HF.

Men and women aged 45-83 years without previous HF, ischaemic heart disease or cancer at baseline in 1998
from the Cohort of Swedish Men {(n=41 118) and the Swedish Mammography Cobaet (n =35 004) were studied
The DASH diet emphasizes intake of fruit, vegetables, whale grains, nuts and legumes, and low-fat dairy and deemn-
phasizes red and processed meat. sugar-sweetzned beyerages. and sodum. DASH diet scores were alculated
based on diet assessed by food frequency questionnaires in fate 1997 and 2009. Incidence of MF was ascertained
uming the Swedish Patent Register. Multivanable Cox proportional hazards models were used to estmate hazard
ratios (HRs) with 5% confidence intervals (Cls). Dunng the medan 22 years of follow-up {1998-2019), 12 144
partcipants developed HF. Those with the greatast adherence to the DASH diet had a lower nisk of HF compared
to those with the lowest adherence (MR 0.85, 95% Cl. 0.80, 0.91 for baseline diet and HR 083, 95% C1 0.76, 0.8
for longterm diet, comparng quinties), Rephang 1 servirg/day of red and processed meat with emphasized
DASH diet foods was associated with an 8-12% lower risk of HF

Long-term adherence to the DASH diet and relevant food substitutions withn the DASH diet were assocated
with a lower risk of HF.
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Article

High and Low Adherence to Mediterranean and DASH Diet
Patterns and the Risk of Heart Failure: A Meta-Analysis of
Observational Studies ¥

Mechmet Emin Arayici '2*(, Mustafa Eray Kilic >0’ and Mehmet Birhan Yilmaz 3

. Department of Biostatistics and Medical Informatics, Faculty of Medicine, Dokuz Evlil University,

35340 lzmir, Tarkive

= Department of Public Health, Faculty of Medicine, Dokuz Eylal Univessity, 35340 lzmir, Turkiye

*  Department of Cardiology, Faculty of Medicine, Dokuz Eylil University, 35340 Izmis, Tarkiye;
mustafaeraykilic@gmail. com (M.EK); prof.dr.mbyilmaz@gmail.com (M.B.Y.)

*  Correspondence: mehmetearayici@@gmail com; Tel: +9-532-576-1965

' This study was presented as an oral presentation during the Plant-Based Diets: Health and Well-Being season
at the 4th International Electronic Conference on Nutrients on 16-18 October 2024,

Abstract: Background. The relationship between heart failure (HF) and Mediterranean and

Odds Ratio Odds Ratio
Study or Subgroup __ log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Mediterranean diet
Chang 2022 (MED) -0.2263 0.1452 17.1% 0.80 [0.60, 1.06] —
Levitan 2013 (MED) -0.1636 0.0985 37.2%  0.85(0.70, 1.03] —
Miro 2018 -0.0612 0.089 45.6% 0.94[0.79, 1.12) ——
Subtotal (95% CI) 100.0%  0.88 [0.78, 0.99] Zg

Heterogeneity: Tau® = 0.00; Chi* = 1.15, df = 2 (P = 0.56); I' = 0%
Test for overall effect: Z = 2.12 (P = 0.03)

1.2.2 DASH diet

Chou 2022 0.0016 0.1408 322%  1.00(0.76, 1.32] Fm—
Levitan 2013 (DASH) -0.1783 0.091 67.8%  0.84(0.70, 1.00) —l—
Subtotal (95% Cl) 100.0%  0.89 [0.75, 1.05] <

Heterogeneity: Tau® = 0.00; Chi* = 1,15, df = 1 (P = 0.28); I = 13%
Test for overall effect: Z = 1.43 (P = 0.15)

05 07 15, &
Favors high adherence Favors low adherence
Test for subgroup differences: Chi* = 0.00, df = 1 (P = 0.94), I* = 0% :

Observational Studies. Lifr 2025, 15,

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

Review

A Focus on Heart Failure Management through Diet and

- Proportion of HF i . i :
Comorbidi Relationship to HF Dietary Recommendation
Y patients (%) [92] p ry
« High protein (30% vs. 15%) and energy resiriction (1200-1500 kcal/day) over 3 months
. ) . o ) improved glycaemic control [38].
DM 45 « |Impaired beta cell function and insulin signalling [93].
P g g (93] « A short-term (16 week) low-carbohydrate diet (50-130 g/day) resulted in weight loss and
decreased systolic and diastolic pressure in patients with diabetic cardiomyopathy [94].
« High protein [30% (110 g/day), 40% carbohydrates {150 g/day), 30% fat (50 g/day)] reduced
weight, waist circumference, blood pressure, total cholesterol and triglycerides [88].
Obesit 29 s« Excessive adipose tissue accumulation results in an increase « Hypocaloric diet improved body weight, glucose control and cardiac structure and function
y in CO, LV diastolic dy=function and other changes [95]. [96,97].
« Essential amino acid supplementation (4-7.5 afday) reduced friglycerides and increased
maximum oxygen update and exercise capacity in CHF patients [98,99].
« Consumption of:
= whale grains (30 g/day) [101]
o fruits (=250 g/day) and vegetables (80 giday) [20]
CAD 42 . E!mlﬂ-up uf atheruslclerntm plagues in the coronary arteries = legumes (<100 giday) [90]
leading to ischaemia [100]. = fish (250 g/day) with long-chain omega-3 polyunsaturated fatty acids (PUFA) [90]
« Co-administration of L-arginine, PUFA, albumin, folic acid, vitamins Bs, B4z and C and
magnesium, with statins and aspirin stabilised CAD and HF [102].
CKD 60 « Reduced renal blood flow, impaired haemodynamics « A low protein diet (LPD) of 0.6 g/ko/day delays the need for dialysis [89].

contributing to ischemic injury [103].

« AKD slowed the decline of renal function by 57% in CKD pafients compared to a LPD [104].

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

e 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.
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Future Directions for CR

ePersonalized CR Programs: Tailoring exercise regimens and interventions to
individual patient needs, including those with comorbidities or advanced

HF.

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

e|ntegration of New Technologies and Medications: Wearable devices and
Al-driven tools for real-time feedback and personalized exercise plans.
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