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Disambiguation of Related Wasting Constructs

Sousa-Santos AR, Afonso C, Borges N, Santos A, Padrao P, Moreira P and T FA. Sarcopenia, Physical Frailty, Undernutrition And Obesity 

Cooccurrence Among Portuguese Community-dwelling Older Adults: Results From Nutrition UP 65 Cross-sectional Study. BMJ Open. 
2020;10:e033661.

Sarcopenia Cachexia

Malnutrition 



Muscle Wasting Definitions and Epidemiology 

Anker SD et al. Wasting As Independent Risk Factor For Mortality In Chronic Heart Failure. The Lancet. 1997;349:1050-53.

von Haehling S, et al. Muscle Wasting As An Independent Predictor Of Survival In Patients With Chronic Heart Failure. J 

Cachexia Sarcopenia Muscle. 2020;11:1242-1249. 

• Sarcopenia: Age-related decline in 
skeletal muscle mass and function that 
can be accelerated by chronic 
diseases (per sex-specific DXA lean 
mass thresholds or strength measures)

~10% of healthy 

60-70 year olds



Muscle Wasting Disorders in Patients with HF

Anker SD et al. Wasting As Independent Risk Factor For Mortality In Chronic Heart Failure. The Lancet. 1997;349:1050-1053.

von Haehling S, et al. Muscle Wasting As An Independent Predictor Of Survival In Patients With Chronic Heart Failure. J Cachexia 
Sarcopenia Muscle. 2020;11:1242-1249. 

• Sarcopenia: Age-related decline in 
skeletal muscle mass and function that 
can be accelerated by chronic 
diseases (per sex-specific DXA lean 
mass thresholds or strength measures)

• Cachexia: A complex wasting syndrome 
in chronic disease, characterized by 
unintentional edema-free weight loss (e.g. 
≥7.5%), sarcopenia, inflammation and 
abnormal biochemistry

Adjusted HR 3.73 

(95% CI 1.93-

7.23) p=0.0003

Adjusted HR 1.80 

(95% CI 1.01-

3.19) p=0.04



Prevalence of Muscle Wasting in HF

Each study used similar DXA ALM sarcopenia diagnostic criteria

Fulster 2013 

SICA-HF 

Cohort 

Y. Zhang 2021 

Meta-analysis

Konishi 2021

Japan Cohort

Hajahmadi 

2017 DCM 

Cohort 

Vest 2022 

LVAD 

Recipients

200 ambulatory 

pts with HF, 80% 

male, mean 67 

yrs

965 ambulatory 

pts with HF

475 older pts with 

HFpEF (EF 

≥45%) 49%  

male, 81 yrs

55 pts, mean age 

37 yrs, mean 

LVEF 21%

30 patients with 

mean age 56 yrs 

at baseline of 

LVAD implant

19.5% 26% 18.1% 47% 52%

~20%



HF Functional Implications of Muscle Wasting 

Emami A, Saitoh M, Valentova M, Sandek A, Evertz R, Ebner N, Loncar G, Springer J, Doehner W, Lainscak M, Hasenfuss G, Anker SD and 

von Haehling S. Comparison Of Sarcopenia And Cachexia In Men With Chronic Heart Failure: Results From The Studies Investigating Co-
morbidities Aggravating Heart Failure (SICA-HF). Eur J Heart Fail. 2018;20:1580-1587.



HF Mortality Implications of Muscle Wasting 

Konishi M, Kagiyama N, Kamiya K, Saito H, Saito K, Ogasahara Y, Maekawa E, Misumi T, Kitai T, Iwata K, Jujo K, Wada H, Kasai T, 

Nagamatsu H, Ozawa T, Izawa K, Yamamoto S, Aizawa N, Makino A, Oka K, Momomura SI and Matsue Y. Impact Of Sarcopenia On 
Prognosis In Patients With Heart Failure With Reduced And Preserved Ejection Fraction. Eur J Prev Cardiol. 2021;28:1022-1029. 

Sarcopenia independently associated with 1-year mortality in both HFpEF and HFrEF: 

adjusted HR 2.42 (95% CI 1.36, 4.32) p=0.003 in HFpEF; and HR 2.02 (1.08, 3.75) p=0.027 in HFrEF



Muscle Wasting and Intermuscular Fat as a 
Component of HFpEF Multi-Organ Pathophysiology 

Haykowsky MJ, Kouba EJ, Brubaker PH, Nicklas BJ, Eggebeen J and Kitzman DW. Skeletal Muscle Composition And Its Relation To 

Exercise Intolerance In Older Patients With Heart Failure And Preserved Ejection Fraction. Am J Cardiol. 2014;113:1211-6. 
 Zakeri R and Cowie MR. Heart Failure With Preserved Ejection Fraction. Heart. 2018;104:377.

green = intermuscular fat

red = skeletal muscle  

Also: Reduced proportion of oxidative type I “slow 

twitch” muscle fibers vs glycolytic type II fibers 

 Reduced muscle capillary density 

Currently unclear if outcomes with 

sarcopenia plus obesity are any 

worse than for sarcopenia alone 

for patients with HF 

 (or general elderly populations)



Muscle Protein Catabolism →        
Increased Nitrogen Excretion

Adapted using ChatGPT 5.1 from: Long CL, et al. Metabolic response to injury and illness: estimation of energy and protein 

needs from indirect calorimetry and nitrogen balance. JPEN J Parenter Enteral Nutr. 1979;3:452–6.

Cardiac cachexia: 

highly catabolic 

state, protein 

wasting into urinary 

nitrogen

Aka why Malnutrition 

and Cachexia are not 

the same process!



Molecular Signals of Cardiac Cachexia Long 
Recognized 

Anker SD and Coats AJ. Cardiac cachexia: a syndrome with impaired survival and immune and 

 neuroendocrine activation. Chest. 1999;115:836–47. 

 



Ilonze OJ, Parsly Read-Button L, Cogswell R, Hackman A, Breathett K, Saltzman E and Vest AR. Controversies and 

Conundrums in Cardiac Cachexia: Key Questions About Wasting in Patients With HFrEF. JACC Heart Fail. 2024;12:1645-60.

  



Malnutrition Screening for Patients with HF 

Vest AR, Chan M, Deswal A, Givertz MM, Lekavich C, Lennie T, Litwin SE, Parsly L, Rodgers JE, Rich MW, Schulze PC, 

Slader A and Desai A. Nutrition, Obesity, and Cachexia in Patients With Heart Failure: A Consensus Statement from the 

Heart Failure Society of America Scientific Statements Committee. J Card Fail. 2019;25:380–400. 



Malnutrition Diagnosis for Patients with HF 

White JV, et al. Consensus statement: Academy of Nutrition and Dietetics and American Society for Parenteral and Enteral 

Nutrition: characteristics recommended for the identification and documentation of adult malnutrition (undernutrition). JPEN 

J Parenter Enteral Nutr. 2012;36:275–83. 



Sze S, et al. Prevalence and Prognostic Significance of Malnutrition Using 3 Scoring Systems Among Outpatients With 

 Heart Failure: A Comparison With Body Mass Index. JACC Heart Fail. 2018;6:476–486. 

Malnutrition Prevalence in HFrEF 



Malnutrition and Survival in Patients in with HF

Sze S, et al. Prevalence and Prognostic Significance of Malnutrition Using 3 Scoring Systems Among Outpatients With 

 Heart Failure: A Comparison With Body Mass Index. JACC Heart Fail. 2018;6:476–486. 



PICNIC: Treating Malnutrition Reduces Mortality 
and Readmissions after HF Hospitalization 

Bonilla-Palomas JL, et al. Nutritional Intervention in Malnourished Hospitalized Patients with Heart Failure. Arch Med Res. 

2016;47:535–540. 

• Spanish study recruiting 120 patients hospitalized with HF and screening 
in for malnutrition on MNA score <17 points

• Randomized 1:1 to standard of care vs 6 months nutritional intervention: 
diet optimization, specific recommendations, nutritional supplement 
prescriptions when indicated 



EFFORT: Treating Malnutrition Reduces In-
Hospital Mortality for Patients with Heart Failure 

Hersberger L, et al. Individualized Nutritional Support for Hospitalized Patients With Chronic Heart Failure. J Am Coll 

Cardiol. 2021;77:2307-2319.

All inpatients with HF and malnutrition Subgroup with Nutritional Risk Score >4





HFSA Dietary Recommendations for Patients 
with Heart Failure 

Vest AR, Chan M, Deswal A, Givertz MM, Lekavich C, Lennie T, Litwin SE, Parsly L, Rodgers JE, Rich MW, Schulze PC, Slader A and Desai 

A. Nutrition, Obesity, and Cachexia in Patients With Heart Failure: A Consensus Statement from the Heart Failure Society of America 
Scientific Statements Committee. J Card Fail. 2019;25:380-400. 

Beware risks of 

restrictive dietary 

counselling which may 

prompt micronutrient 

inadequacies, wasting

Endorse diets based on 

DASH, Mediterranean, 

or plant-based patterns; 

calorie-restricted for 

patients with excess 

weight or diabetes
Recommend at least 

population minimum of 

0.8 g/kg protein intake, 

potentially more if 

skeletal muscle wasting, 

but red meat concerns 

‘Whole food approach’ 

more valuable than 

supplementation of 

single nutrients 



Role of RDN

Limitations: 

Access to RDN, 

insurance 

coverage 



Malnutrition Risk at Heart Transplant Listing and 
Mortality 

Yoo TK, Miyashita S, Stein A, Wu M, Read-Button LP, Kawabori M, Couper GS, Saltzman E and Vest AR. Malnutrition risk, 

weight loss, and subsequent survival in patients listed for heart transplantation. JHLT Open. 2025;7:100162. 



LVAD Recipients Tend to Gain Weight During 
Support 

Emani S, et al. Patients With Low Compared With High BMI Gain More Weight After Implantation of a CF-LVAD. J Heart 

Lung Transplant 2013;32:31-35.

Jaiswal A, et al. Impact of Obesity on VAD Outcomes. J Card Fail. 2020;26:287-297.

% Change in BMI 

by baseline 

weight category 

for LVAD 

recipients in the 

HMII clinical trials 



SOLVD

Enalapril

Anker SD, et al. Prognostic importance of weight loss in chronic heart failure and the effect of treatment with angiotensin-converting-enzyme 

inhibitors: an observational study. Lancet. 2003;361:1077-1083.
Coats AJS, et al. Effect of beta-adrenergic blockade with carvedilol on cachexia in severe chronic HF. J Cachexia Sarc Muscle. 2017;8:549-
55.

What Therapies Reverse Cardiac Cachexia? 

COPERNICUS 

Carvedilol



LVAD Support as a Natural 

Model for Recovery from 

Cardiac Cachexia 

(with patient permission) 



Vest AR, Price LL, Chanda A, Sweigart BA, Chery J, Lawrence M, Parsly L, Gulati G, Kiernan MS, Upshaw JN, Kawabori 

M, Couper GS and Saltzman E. Cardiac Cachexia in Left Ventricular Assist Device Recipients and the Implications of 

Weight Gain Early After Implantation. J Am Heart Assoc. 2023:e029086.

Does LVAD Therapy Improve Cardiac Cachexia?

Cachexia mortality 

aHR 1.23 (1.0-1.42)

Body weight increase 

during LVAD support 

Early weight gain ≥5% 

assoc with survival





Skeletal Muscle Mass Recovery Early After LVAD 
Implantation in Patients with Advanced HFrEF

Vest AR et al. Skeletal Muscle Mass Recovery Early After Left Ventricular Assist Device Implantation in Patients with Advanced Systolic Heart 

Failure. Circ Heart Fail. 2022:101161CIRCHEARTFAILURE121009012. 
Funded by an American Heart Association Scientist Development Grant 



Vest AR et al. Skeletal Muscle Mass Recovery Early After Left Ventricular Assist Device Implantation in Patients with Advanced Systolic Heart 

Failure. Circ Heart Fail. 2022:101161CIRCHEARTFAILURE121009012. 
Funded by an American Heart Association Scientist Development Grant 

Skeletal Muscle Mass Recovery Early After LVAD 
Implantation in Patients with Advanced HFrEF 





Protein degradationProtein synthesis

Schiessel DL and Baracos VE. Barriers to cancer nutrition therapy: excess catabolism of muscle and adipose tissues induced by tumour products      

and chemotherapy. Proc Nutr Soc. 2018;77:394-402. doi:10.1017/S0029665118000186.



Schultz J, Vest AR, Masotti M, Hoeg A, Teigen LM, John R, Shaffer AW, Alexy T, Martin CM and Cogswell R. Body mass index and natriuretic 

peptides trends before and after left ventricular assist device. JCSM Rapid Communications. 2023;6:42-49.

The Importance of NT-proBNP Recovery for BMI 
Recovery Post-LVAD Implantation 



Concepts in Skeletal Muscle Mass Recovery from 
our LVAD Cohort: NTproBNP and hsCRP

Celkupa D, Sweigart BA, Chery J, Coston A, Telfer L, Lawrence M, Kiernan MS, Couper GS, Kawabori M, LeBrasseur N, 

Saltzman E and Vest AR. Evaluation of potential mechanisms for skeletal muscle mass recovery early after left ventricular 

assist device implantation. JHLT Open. 2025;9:100338. 



GDF-15 Inhibitor Ponsegromab in Cancer 
Cachexia 

Groarke JD, Crawford J, Collins SM, Lubaczewski S, Roeland EJ, Naito T, Hendifar AE, Fallon M, Takayama K, Asmis T, Dunne RF, 

Karahanoglu I, Northcott CA, Harrington MA, Rossulek M, Qiu R and Saxena AR. Ponsegromab for the Treatment of Cancer Cachexia. N 
Engl J Med. 2024;doi:10.1056/NEJMoa2409515.



Concepts in Skeletal Muscle Mass Recovery 
from our LVAD Cohort: GDF-15

Celkupa D, Sweigart BA, Chery J, Coston A, Telfer L, Lawrence M, Kiernan MS, Couper GS, Kawabori M, LeBrasseur N, 

Saltzman E and Vest AR. Evaluation of potential mechanisms for skeletal muscle mass recovery early after left ventricular 

assist device implantation. JHLT Open. 2025;9:100338. 

Example: 

Ponsegromab 

(GDF-15 inhibitor) 

for heart failure in 

GARDEN TIMI 74 



Credit: David D. Berg, MD, MPH, John D. Groarke, MBBCh, MPH

on behalf of the GARDEN-TIMI 74 Investigators, September 29th 2025, HFSA ASM Late-breaker 

TIMI 74GDF-15 Inhibitor Ponsegromab in
HFrEF in GARDEN-TIMI 74



ClinicalTrials.gov Identifier: NCT05627440

Funded by NHLBI R01HL167113



Vest, A et al. Nutrition, Obesity and Cachexia in Patients with Heart Failure: A Consensus Statement from the HFSA 

Scientific Statements Committee. J Card Fail 2019;25(5):380-400.

Framework for Potential Therapies for Cardiac 
Cachexia Reveral 





Lean Mass Sparing Recommendations During 
AOM Therapy, Pending Further Study 

1-1.2 g/kg/day dietary protein Resistance exercises at least 2 days/wk



Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyere O, Cederholm T, Cooper C, Landi F, Rolland Y, Sayer AA, Schneider SM, Sieber CC, 

Topinkova E, Vandewoude M, Visser M, Zamboni M, Writing Group for the European Working Group on Sarcopenia in Older P and the 
Extended Group for E. Sarcopenia: revised European consensus on definition and diagnosis. Age Ageing. 2019;48:16-31.

• EWGSOP2 2018 criteria give sex-specific 
appendicular lean mass (ALM) thresholds: 

  ALM: men < 20 kg, women < 15 kg/m2 

  ALM/(height)2: men < 7.0 kg/m2, women < 6.0 kg/m2 

• Also grip strength, SPPB, chair stand, gait speed

• Limitations: ALM requires dual energy X-ray 
absorptiometry (DXA); not validated with 
significant edema; not portable readily available 

Research Tools: Whole Body DXA Imaging 



Research Tools: Short Physical Performance 
Battery (SPPB)

Fielding RA, Guralnik JM, King AC, Pahor M, McDermott MM, Tudor-Locke C, Manini TM, Glynn NW, Marsh AP, Axtell RS, Hsu FC, Rejeski 

WJ and group Ls. Dose Of Physical Activity, Physical Functioning And Disability Risk In Mobility-limited Older Adults: Results From The LIFE 
Study Randomized Trial. PLoS One. 2017;12:e0182155.

Max score 12

Abnormal ≤8 



Current Research: Skeletal Muscle Ultrasound 

 

Lateral thigh skeletal 

muscle ultrasound



Cruz-Jentoft AJ, et al. Sarcopenia: revised European consensus on definition and diagnosis . Age Ageing. 2019;48:16-31.

Video Credit: Physical Therapy at University of Pittsburg 

Pick one of the following clinic screening tools: 

❑5 sit-to-stands >15 seconds to complete

• No equipment, could be limited by 
dizziness

• Just try one! 

❑Handgrip strength <27 kg men or <16 kg 
women

• Quick, portable, but does require 
equipment 

❑4-meter walk takes >5 seconds

• Equates to gait speed ≤0.8 m/sec 

• Quick but does require some planning, 
a stopwatch 

Practical Advice: Muscle Strength Assessment 
in Clinic



Moving Towards Treatments for Cachexia as 
Therapies for Heart Failure 

• Key Points:

• Wasting appears tightly coupled to the degree of neurohumoral activation in 
patients with HF, and strongly associated to excess mortality 

• Unlikely that dietary substrate alone can prevent or reverse cachexia

• Uncertain if reversal of cachexia will improve outcomes in HFrEF

• Current Projects:

• RCT of protein supplementation in advanced HFrEF: ASTRID-HF

• Skeletal muscle US for bedside assessment of wasting 

• Dietary protein and resistance exercises for prevention of GLP-1RA wasting

 NutritionHF.com         @NutritionHF               vesta2@ccf.org

mailto:vesta2@ccf.org
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