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Exploring the prevalence, impact and experience 
of cardiac cachexia in patients with advanced 
heart failure and their caregivers: A sequential 
phased study

Matthew A Carson1 , Joanne Reid1 , Loreena Hill1 , Lana Dixon2, 
Patrick Donnelly3, Paul Slater4, Alyson Hill5, Susan E Piper6,7,  
Theresa A McDonagh6,7 and Donna Fitzsimons1

Abstract
Background: Cardiac Cachexia is a wasting syndrome that has a significant impact on patient mortality and quality of life world-wide, 
although it is poorly understood in clinical practice.
Aim: Identify the prevalence of cardiac cachexia in patients with advanced New York Heart Association (NYHA) functional class and 
explore its impact on patients and caregivers.
Design: An exploratory cross-sectional study. The sequential approach had two phases, with phase 1 including 200 patients with 
NYHA III-IV heart failure assessed for characteristics of cardiac cachexia. Phase 2 focussed on semi-structured interviews with eight 
cachectic patients and five caregivers to ascertain the impact of the syndrome.
Setting/participants: Two healthcare trusts within the United Kingdom.
Results: Cardiac Cachexia was identified in 30 out of 200 participants, giving a prevalence rate of 15%. People with cachexia had a 
significantly reduced average weight and anthropometric measures (p < 0.05). Furthermore, individuals with cachexia experienced 
significantly more fatigue, had greater issues with diet and appetite, reduced physical wellbeing and overall reduced quality of life. 
C-reactive protein was significantly increased, whilst albumin and red blood cell count were significantly decreased in the cachectic 
group (p < 0.05). From qualitative data, four key themes were identified: (1) ‘Changed relationship with food and eating’, (2) ‘Not me 
in the mirror’, (3) ‘Lack of understanding regarding cachexia’ and (4) ‘Uncertainty regarding the future’.
Conclusions: Cardiac cachexia has a debilitating effect on patients and caregivers. Future work should focus on establishing a specific 
definition and clinical pathway to enhance patient and caregiver support.
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Original Article

What is already known about the topic?

•• Cardiac cachexia is a debilitating wasting syndrome which frequently is not assessed in clinical practice.
•• Much of the research effort to date has focussed on cancer cachexia and, as such, the impact of cardiac cachexia on 

patients and caregivers remains poorly understood.
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Introduction
Cachexia is popularly understood as a ‘bad sign’, pre-
senting clinically as a complex and multifactorial wasting 
syndrome, which frequently goes unrecognised in clini-
cal practice. It is typically associated with significant and 
unintentional rapid weight loss, a reduction in skeletal 
muscle mass and reduced quality of life.1 The syndrome 
has a global impact, affecting nine million people world-
wide.2 Cachexia presents in patients with a chronic ill-
ness, such as cancer,3 chronic obstructive pulmonary 
disorder,4 renal disease5,6 and heart failure.7 The focus of 
the present study is cardiac cachexia within a heart fail-
ure population with advanced NYHA functional class. In 
2014, it was estimated that 1.2 million individuals were 
suffering from cardiac cachexia in Europe, with a 1-year 
estimated mortality rate of 20%–40%.1 This rate is not 
surprising, as it is well established that malnutrition in 
heart failure is associated with increased mortality; with 
individuals with cachexia having a 50% mortality rate at 
18 months follow up.8

Elevated levels of pro-inflammatory cytokines are 
thought to be an important factor in the pathogenesis of 
cardiac cachexia and other types of cachexia such as can-
cer, though the cytokine profile varies between each syn-
drome.9 Much of the research in cachexia has focussed on 
cancer cachexia, with work now progressing to allow ear-
lier identification of the syndrome – ‘pre-cachexia’.10 
Conversely, cardiac cachexia has received relatively little 
research effort and remains poorly recognised in clinical 
practice.11 One barrier to effective diagnosis and treat-
ment is the lack of a definition and biomarker specific to 
cardiac cachexia.12 As such, this study uses a commonly 
accepted consensus definition13 relevant to all types of 
cachexia, which states that cachexia is present when a 
patient has weight loss of at least 5% in ⩽12 months or 
body mass index <20 kg/m2, plus three of five other crite-
ria (see Figure 1). This definition has been used in other 
studies investigating cardiac cachexia and is not specific 
only to a heart failure population.14–16

Despite this, studies detailing the prevalence of cardiac 
cachexia have increased in recent years,21 with prevalence 
rates ranging from 10% to 39%.8,15,16,22–33 Particularly within 
the United Kingdom, data is limited, with only two studies 
determining prevalence,8,23 the last conducted in 2003 and 
using an outdated indicator of cachexia (weight loss >6%).23 
In addition, the impact of cardiac cachexia on the daily lives 
of patients remains poorly understood. There is a dearth of 
qualitative data, with only one study to date detailing the 
experiences of food and food intake in heart failure 
patients,34 whilst no studies have included caregivers.

Research focussing on the prevalence and effects of 
cardiac cachexia would allow better understanding of the 

Figure 1. Diagnostic criteria for cachexia, adapted from Evans 
et al.13

CRP: C-reactive protein; Hgb: haemoglobin.
*Lowest tertile.17 **Physical or mental weariness resulting from 
exertion; unable to continue exercise at the same intensity without a 
decrease in performance.18 ***Limited food intake (total intake of calo-
ries is less than 20 kcal/kg body weight/d; <70% usual food intake).19 
****Depletion of lean tissue (i.e. mid upper arm circumference <10th 
percentile for age and gender).20

What this paper adds?

•• A prevalence rate of 15%, shows that this syndrome is relatively common within the advanced NYHA functional class.
•• A description of challenges in identifying the syndrome and potential priorities for current clinical practice.
•• Novel qualitative findings, portraying the severe impact of the syndrome on the daily lives of patients and caregivers – as 

well as their lack of understanding of cardiac cachexia.

Implications for practice theory or policy

•• Comprehensive assessment of the syndrome is crucial to its management – clinicians need to be more aware of cardiac 
cachexia.

•• Further work should focus on developing a definition specific to cardiac cachexia, to aid this identification.
•• Patients and caregivers need to be better informed about the syndrome, its associated prognosis, and management 

strategies.
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syndrome, enhancing current treatment strategies and 
highlighting priorities for patient care. This sequential, 
phased, cross-sectional study aims to address the current 
gaps in our collective knowledge, identifying cachexia and 
detailing its impact on patients and caregivers with novel 
qualitative findings.

Methods

Design
Use of a cross-sectional sequential phased study design 
was appropriate, given the dearth of both quantitative 
and qualitative research in this field. Furthermore, pairing 
anthropometric and self-report measures with semi-
structured interviews (both patients and caregivers) 
allows for a holistic understanding of the impact of the 
syndrome. On the day of patient recruitment, quantita-
tive data was collected and analysed to determine if indi-
viduals had cachexia or not (phase 1). Within 2 weeks of 
recruitment, participants were invited to interview, and 
qualitative data was subsequently transcribed and ana-
lysed (phase 2).

Phase 1
Population. A sample size calculation, based on a 5% 
margin of error, a 95% confidence level and a response 
distribution of 50%, gave a necessary sample size of 362 
patients. However, due to difficulties recruiting as a result 
of COVID-19 restrictions (see limitations section for fur-
ther detail) only 204 NYHA class III and IV heart failure 

patients were recruited. This gave 85% statistical power 
and in total four participants were excluded from the 
dataset – one due to surgery and three due to non-
cachectic weight loss.

Setting. Recruitment took place at heart failure clinics 
and inpatient wards at four UK hospitals (between July 
2019 and May 2021).

Recruitment. Two weeks prior to the commencement of 
patient recruitment, posters referring to the study were 
placed in reception and waiting areas frequented by 
patients. Heart failure nurses or a cardiologist helped to 
identify patients who met the inclusion and exclusion cri-
teria (see Table 1). Only NYHA III and IV heart failure 
patients were included, as cachexia is associated with 
increased functional class35 (see inclusion/exclusion crite-
ria in Table 1). In addition to their functional class, health-
care professionals also made a judgement on whether 
patients were mentally and physically capable of partici-
pation, before outlining the study to them. Interested 
patients were then directed to the researcher (MAC) who 
explained the study further and provided an invitation 
pack. If content, patients provided written informed con-
sent and then completed data collection.

Anthropometric measurements
Mid-upper arm circumference and skinfold thickness.  

Mid upper arm circumference and triceps skinfold thickness 
were measured in triplicate on the dominant arm, using 
a standard protocol.36,37 Mid upper arm circumference 
is suggested as an indicator of lean tissue depletion in the  

Table 1. Patient and caregiver inclusion and exclusion criteria.

Patient inclusion criteria – phase 1 Patient exclusion criteria – phase 1

Aged 18 and over <18 years
Able to read, write and speak English NYHA class I–II
NYHA class III–IV  
Physically and mentally capable of participation  
Willing to be involved  

Patient inclusion criteria – phase 2 Exclusion criteria – phase 2

Identified as having cardiac cachexia in phase 1, as per the Evans et al.13 consensus 
definition criteria (see Figure 1)

Not identified as having cardiac cachexia

Physically and mentally capable of participation*  
Willing to be involved  

Caregiver inclusion criteria – phase 2 Caregiver exclusion criteria – phase 2

Caregiver to patient participant in phase 2 Contact with patient <20 h per week
Contact with patient >20 h per week  
Physically and mentally capable of participation*  
Willing to be involved  

*Whether patients and caregivers were physically and mentally capable of participating in the study or not was determined by advanced heart 
failure nurses or consultant cardiologists, who helped identify eligible participants.
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consensus definition of cachexia13 and was used in the cur-
rent study, whilst skinfold thickness is also useful in detect-
ing changes in body composition in combination with body 
mass index and other measures.25 A Holtain Tanner/White-
house skinfold caliper (Holtan LTD. Crymych, UK) and dis-
posable tape measure were used. Results were compared 
to normative values,38 with the fifth percentile chosen as an 
appropriate cut-off for a ‘low scoring’ result.39

Muscle strength. Hand Grip Strength, a strong indica-
tor of morbidity and mortality,13 was measured on both 
arms using a Baseline hydraulic hand dynamometer (Fab-
rication enterprises inc. White Plains, NY 10602 U.S.A.). 
A standard protocol40 was used – seated position with 
elbow at 90°, allowing three attempts.

Other calculated measures. Using the previously 
described anthropometric measures, several other meas-
ures were calculated and compared to normative val-
ues38: mid upper arm muscle circumference [cm] = mid 
arm circumference (cm) – 0.314 × triceps skinfold thick-
ness (mm), upper arm area = mid upper arm circum-
ference2 ÷ 12.56, upper arm muscle area = mid upper 
arm muscle circumference2 ÷ 12.56, upper arm fat 
area = upper arm area – upper arm muscle area.38

Self-report instruments. As outlined previously,41 patients 
completed three validated instruments/scales: (1) Euro-
Qol 5 Dimension 5 Level, (2) Functional Assessment of 
Chronic Illness Therapy-fatigue and (3) Functional Assess-
ment of Anorexia/Cachexia Therapy.

Collection of relevant patient data and biochemistry. In addi-
tion to anthropometric measurements and self-report data, 
patients’ medical records were also reviewed for information 
relevant to the present study, such as weight, prescribed medi-
cation, existing co-morbidities and recent biochemistry results.

Analysis. Quantitative data were entered into SPSS version 
26 (IBM Corp., Armonk, New York, USA) and analysed. Firstly, 
participants were split into those who did (cachectic) or did 
not (not cachectic) have cachexia using Evans et al.13 criteria 
(see Figure 1 for criteria and appendix table 1 for a summary 
of how many individuals met the criteria in each group). Sub-
sequently, analysis of the data was based on the measure-
ment type and, where relevant, its normality of distribution 
as determined by Shapiro-Wilk test. The appropriate statisti-
cal tests were applied, including t-test (normally distributed), 
Mann-Whitney U (non-normal) and chi squared (categorical 
data). Statistical significance was given as p < 0.05.

Phase 2
Population. Phase 1 data were analysed in relation to the 
Evans et al.13 consensus definition of cachexia (see Figure 1) 

to determine who did or did not have cachexia. Only willing 
patients identified as suffering from the syndrome were 
included in phase 2. Eligible patients (those identified as 
having cachexia and willing to participate) were invited to 
interview.

Setting. Four of the 13 interviews were conducted by 
phone (instead of face to face), due to COVID-19 restric-
tions. Remaining interviews were conducted in the homes 
of patients and caregivers.

Recruitment. When consenting for phase 1, patients were 
asked if they would consider participation in a potential 
interview (Phase 2). Following identification of the cachectic 
sub-population, interested patients were invited to partici-
pate in Phase 2 over the telephone. Patients were also asked 
to nominate a caregiver to participate in a separate inter-
view. An information pack was posted to participants and 
after a 1 week cool-off period they were asked if they would 
still like to participate. If willing, a time for a face to face or 
telephone interview was then arranged.

Interview and analysis. One researcher (MAC) conducted 
a semi-structured interview with each patient, with ques-
tions following a laddered style approach. Interviews 
were digitally recorded and then transcribed verbatim. 
Interviews lasted an average of 43 (15–64) min. Data were 
analysed by thematic analysis (MAC), using the six step 
approach of Braun and Clarke.42 Themes were developed 
and refined by several members of the research team 
(MAC, LH, JR, DF, SEP, TAMcD), to ensure rigour.43

Research ethics and approvals
Ethical approval was granted by the Office for Research 
Ethics Committees Northern Ireland (REC reference: 23/
NI/0092), whilst local governance approval was granted 
by the participating recruitment sites. Written informed 
consent was obtained from all participants before 
participation.

Results

Phase 1: Prevalence and impact
Of the 200 patients recruited into this study, cachexia was 
identified in 30 individuals using the criteria of Evans 
et al.,13 giving a prevalence rate of 15%. The overall popu-
lation was predominantly male (65.5%) (see Table 2 for 
general characteristics), with an average age of 74.4 years. 
The entire population suffered from a range of comorbidi-
ties (commonly atrial fibrillation, hypertension and 
chronic kidney disease), with an average Charlson 
Comorbidity Index value of 5.9. There was no significant 
difference in the prevalence of comorbidities between 
the groups, with the exception of cancer (23.3% vs 8.2% in 
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the not cachectic group). Cancer patients were included in 
this analysis to ensure the study population was repre-
sentative of the general heart failure population. However, 
the influence of cancer patients on findings was minimal 
– as trends remained similar when these patients were 
excluded, whilst a sensitivity analysis showed a minimal 
impact (value of 91.8%) of cancer diagnosis on determina-
tion of cachexic status. The percentage of NYHA class IV 
patients was significantly greater in the cachectic group, 
whilst the class III percentage was significantly reduced. In 
terms of medications, aldosterone antagonist use was sig-
nificantly reduced in the cachectic group.

The cachectic group had significantly reduced weight 
compared to the not cachectic group (61.4 vs 86.7 kg), 
and a significantly lower body mass index of 21.8 (see 

Table 3). The non-oedematous weight loss over 1 year for 
the cachectic group was 7.1 kg, significantly greater than 
the not cachectic group which averaged 1.1 kg. Compared 
to those without cachexia, the cachectic group showed a 
significant reduction in all anthropometric measures such 
as mid upper arm circumference and triceps skinfold 
thickness (see Table 3). These reductions were pro-
nounced, with the percentage difference between the 
groups ranging from 16.2% to 41.5%.

Results for self-report instruments are shown in Table 3. 
In terms of quality of life, patients with cachexia reported 
significantly greater fatigue, based on responses to the 
Functional Assessment of Chronic Illness Therapy-fatigue 
scale. According to results from the Functional Assessment 
of Anorexia/Cachexia Therapy scale, patients with cachexia 

Table 2. General characteristics.

Descriptor All (n = 200) Not cachectic (n = 170) Cachectic (n = 30) Significance

Age (years), mean ± SD 74.4 ± 12.9 74.2 ± 13.1 75.6 ± 11.7 NS
Sex (male), n (%) 131 (65.5) 112 (65.9) 19 (63.3) NS
CCI score, mean ± SD 5.9 ± 2.1 5.8 ± 2.12 6.1 ± 1.7 NS
 Ischaemic aetiology, n (%) 74 (37) 62 (36.5) 12 (40) NS
  Hypertension, n (%) 85 (42.5) 71 (41.8) 14 (46.7) NS
  Previous MI, n (%) 33 (16.5) 29 (17.1) 3 (13.3) NS
  Atrial fibrillation, n (%) 119 (59.5) 99 (58.8) 18 (63.3) NS
  Implanted device, n (%) 55 (27.5) 44 (25.9) 11 (36.7) NS
  CRT-P, CRT-D, n (%) 19 (9.5) 14 (8.8) 3 (13.3) NS
  ICD, n (%) 23 (11.5) 20 (11.8) 3 (10) NS
  Pacemaker, n (%) 13 (6.5) 9 (5.3) 3 (13.3) NS
  Cancer,* n (%) 21 (10.5) 13 (8.2) 6 (23.3) 0.01
  Diabetes, n (%) 68 (34) 58 (34.7) 9 (30) NS
  Chronic Kidney Disease,** n (%) 72 (36) 63 (37.1) 9 (30) NS
  COPD,*** n (%) 40 (20) 31 (18.8) 8 (26.7) NS
HFrEF, n (%) 94 (47) 80 (47.1) 13 (46.4) NS
HFmrEF, n (%) 56 (28.4) 48 (28.4) 8 (28.6) NS
HFpEF, n (%) 49 (24.6) 41 (24.5) 7 (25) NS
NYHA class III, n (%) 189 (94.5) 165 (97.6) 23 (76.7) 0.01
NYHA class IV, n (%) 11 (5.5) 4 (2.4) 6 (23.3) 0.01
Oedema present, n (%) 121 (60.5) 105 (61.8) 15 (53.3) NS
Medication use
  Digoxin, n (%) 34 (17) 27 (15.9) 6 (23.3) NS
  Sacubitril/valsartan, n (%) 28 (14) 27 (15.9) 1 (3.3) NS
  ACE/ARB, n (%) 90 (45) 70 (41.2) 20 (66.7) NS
  Beta blockers, n (%) 152 (76) 128 (75.3) 24 (80) NS
  Metolazone, n (%) 21 (10.5) 18 (10.6) 3 (10) NS
  Loop diuretics, n (%) 159 (79.5) 134 (79.4) 24 (80) NS
  Aldosterone antagonists, n (%) 103 (51.5) 91 (54.1) 11 (36.7) 0.03
  Daily furosemide dose (mg) 51 52 45 NS

CRT-P: cardiac resynchronisation therapy pacemaker; CRT-D: cardiac resynchronisation therapy defibrillator; ICD: implantable cardioverter-defibril-
lator; COPD: Chronic Obstructive Pulmonary Disorder; HFrEF: heart failure with reduced ejection fraction; HFmrEF: heart failure with mid-range ejec-
tion fraction; HFpEF: heart failure with preserved ejection fraction; NYHA: New York Heart Association. For this study a HFrEF = an ejection fraction 
<40%, HFmrEF = 40%–49% and HFpEF = ⩾50%.
Detail on the measure and units being used are included after each descriptor/outcome (typically mean and standard deviation). Statistical signifi-
cance (p < 0.05) was determined by comparing the not cachectic and cachectic groups using a Mann-Whitney U test.
*Cancer was confirmed if patient was diagnosed in last 5 years and/or on active treatment, or receiving cancer related palliative care. ** CKD was 
confirmed where eGFR of <35 mL/min. *** COPD was confirmed where FEV < 50% predicted.
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had significantly reduced physical wellbeing, greater issues 
with diet and appetite – as per the anorexia cachexia sub-
scale – and a worse total score across the instrument. 
Conversely, the social, emotional and functional subscales 
showed no differences between the groups (p > 0.05). For 
the EuroQol 5 Dimension 5 Level, the cachectic group had 
significantly greater issues with their mobility and were 
experiencing greater changes to their usual activities, com-
pared to the not cachectic group. The self-care, pain/dis-
comfort and anxiety/depression subscales showed no 
significant difference between the groups. However, the 
cachectic group had significantly reduced quality of life 
overall – as per the reported index value.

Regarding biochemistry and haematology (see Table 
4), patients with cachexia had significantly increased 
c-reactive protein levels (average of 30.7 vs 15.3 mg/L in 
the not cachectic group), and significantly decreased 
albumin (37.9 vs 40.2) and red blood cell count (3.8 vs 
4.2). Remaining blood measures showed variations 
between the groups, but none of these were statistically 
significant. Average haemoglobin was decreased in the 
cachectic group, whilst creatinine, platelet count, alkaline 

phosphatase, gamma-glutamyl transferase and brain 
natriuretic peptide all showed non-significant increases.

From the perspective of proportions, a significantly 
greater proportion of patients in the cachectic group dis-
played criteria from the consensus definition of cachexia13 
when compared to the not cachectic group, except for 
fatigue (see Supplemental Appendix Table 1). Decreased 
muscle strength was most common (80% of patients with 
cachexia), followed by low fat-free mass index (76.7%) 
and abnormal biochemistry (74.1%). Comparatively, the 
not cachectic group commonly presented decreased mus-
cle strength (56% of the not cachectic patients), followed 
by fatigue (47.5%) and abnormal biochemistry (38.7%).

Phase 2: Patient and caregiver experiences
Semi-structured interviews with patients with cachexia 
and their caregivers (see Table 5) highlighted four key 
themes associated with the syndrome: (1) Changed rela-
tionship with food and eating, (2) Not me in the mirror, (3) 
Lack of understanding regarding cachexia and (4) 
Uncertainty regarding the future.

Table 3. Anthropometric values and self-report outcomes (questionnaires).

Outcome measure All (n = 200) Not cachectic (n = 170) Cachectic (n = 30) Significance

Weight (kg) 82.8 ± 24.9 86.7 ± 24.5 61.4 ± 13.9 <0.01
BMI 28.6 ± 7.6 29.9 ± 7.4 21.8 ± 4.4 <0.01
Non-oedematous weight loss 1 year (kg) 2.0 ± 3.6 1.1 ± 2.3 7.1 ± 5.4 <0.01
Mid upper arm circumference (cm) 29.9 ± 5.2 30.8 ± 4.9 25.1 ± 3.7 <0.01
Skinfold thickness (mm) 15.5 ± 6.7 16.2 ± 6.67 11.5 ± 5.2 <0.01
Mid upper arm muscle circumference (mm) 250.9 ± 37.6 257.1 ± 35.5 215.4 ± 28.6 <0.01
Upper arm area (mm2) 73.5 ± 25.8 77.4 ± 25.3 51.4 ± 15.5 <0.01
Upper arm muscle area (cm2) 51.2 ± 15.5 53.6 ± 15.1 37.6 ± 10.1 <0.01
Upper arm fat area (cm2) 22.1 ± 12.5 23.6 ± 12.7 13.8 ± 7.5 <0.01
Grip strength right (kg) 16.2 ± 10.9 17.1 ± 11.2 11.4 ± 7.2 0.01
Grip strength left (kg) 15.1 ± 10.5 16 ± 10.9 10 ± 6.3 <0.01
FACIT Fatigue score 23.1 ± 12.3 24.0 ± 12.3 17.8 ± 10.7 <0.01
FAACT – Physical wellbeing 18.1 ± 6.1 18.5 ± 5.8 15.6 ± 6.9 0.03
FAACT – Social wellbeing 22.9 ± 5.5 22.9 ± 5.6 22.6 ± 4.8 NS
FAACT – Emotional wellbeing 16.5 ± 5.7 16.7 ± 5.7 15.9 ± 6.1 NS
FAACT – Functional wellbeing 14.6 ± 6.6 14.8 ± 6.7 14.0 ± 6.1 NS
FAACT – Anorexia and cachexia subscale 34.5 ± 8.6 35.9 ± 7.2 26.6 ± 11.6 <0.01
FAACT – Total score 107.0 ± 22.5 109.1 ± 21.7 94.9 ± 23.5 0.04
EQ – Mobility 3.1 ± 1.1 3.0 ± 1.1 3.5 ± 0.9 0.02
EQ – Self-care 2.0 ± 1.1 1.9 ± 1.1 2.1 ± 1.1 NS
EQ – Usual activities 3.2 ± 1.2 3.1 ± 1.2 3.7 ± 1.1 <0.01
EQ – Pain/discomfort 2.5 ± 1.2 2.4 ± 1.2 2.5 ± 1.5 NS
EQ – Anxiety/depression 2.0 ± 1.1 1.9 ± 1.1 2.2 ± 1.2 NS
EQ – Index value 0.6 ± 0.3 0.6 ± 0.2 0.4 ± 0.5 0.024
EQ – Visual analogue scale 53.1 ± 20.3 54.1 ± 19.8 47.6 ± 22.5 NS

BMI: Body Mass Index; EQ: EuroQol 5 Dimension 5 Level; FACIT: Functional Assessment of Chronic Illness Therapy; FAACT: Functional Assessment of 
Anorexia/Cachexia Therapy.
All values are reported as the mean, plus and minus the standard deviation. Statistical significance (p < 0.05) was determined by comparing the not 
cachectic and cachectic groups using a Mann-Whitney U test (except for mid upper arm muscle circumference for which an independent samples 
t-test was used).
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Changed relationship with food and eating
Patients with cachexia highlighted a change in their rela-
tionship with food and eating, referring to eating as some-
thing they now ‘make’ themselves do without enjoyment, 
often just to placate their caregiver.

‘Yes, I would be a picky eater. If my wife cooks something I 
don’t like to say, ‘oh I don’t feel like that’. I would force myself 
to eat things’. (Patient 8)

Caregivers noted this change in habit and were concerned 
about adequate nutrition being provided due to the 
patient’s lack of interest in food.

‘It’s worrying for me because I don’t know if he’s getting the 
right things’. (Caregiver 5)

Caregivers did not understand the change and focussed 
on trying to ensure adequate nutrition, though often felt 
frustrated with their lack of progress.

‘. . ..there is nothing really I can do about it [reduced appetite] 
and nothing he can do about the way that he feels. But 
sometimes I feel like I just want to get him and shake him and 
that makes me feel bad. . .’.. (Caregiver 1)

The importance of food to social interactions is apparent, 
as is the clear pressure that cachexia places on family 
dynamics.

Not me in the mirror
Patients typically had a changed and negative perception 
of themselves, which was linked to their recent weight 
loss – commenting ‘that’s not me in that mirror’.

‘Yes. The weight has fell off me. I am like something out of a 
[concentration] camp. I am very thin’. (Patient 5)

Caregivers were similarly aware of the physical 
changes in their loved ones and emotionally impacted 
by this.

Table 4. Biochemistry results.

Blood measure All (n = 200) Not cachectic (n = 170) Cachectic (n = 30) Significance

Sample 
size (n)

Mean ± SD Sample 
size (n)

Mean ± SD Sample 
size (n)

Mean ± SD

CRP (mg/L) 143 17.9 ± 23.1 119 15.3 ± 19.4 24 30.7 ± 34.3 0.04
Albumin (g/L) 130 39.8 ± 5.2 107 40.2 ± 5.2 22 37.9 ± 5 <0.05
Creatinine (µmol/L) 189 134 ± 60.6 156 132.4 ± 51.8 27 140.4 ± 98.7 NS
Platelet count 148 232.2 ± 88.8 125 228.5 ± 83.6 23 252.4 ± 113.1 NS
Haemoglobin (g/L) 162 116.6 ± 25.1 136 114.5 ± 26.9 26 111.9 ± 11.8 NS
Red blood cell count 128 4.1 ± 0.7 105 4.2 ± 0.8 23 3.8 ± 0.6 0.03
ALP (U/L) 125 106.4 ± 43.3 104 105 ± 43 20 109.3 ± 42.7 NS
GGT (U/L) 145 94.7 ± 113 120 88.7 ± 100.4 24 119.7 ± 162.1 NS
BNP (ng/L) 135 6316.5 ± 6627.2 112 5866.5 ± 5973.5 22 8592.14 ± 9226.6 NS

CRP: C-reactive protein; ALP: alkaline phosphatase; GGT: Gamma-glutamyl transferase; BNP: brain natriuretic peptide.
All values are reported as the mean, plus and minus the standard deviation. Statistical significance (p < 0.05) was determined by comparing the not 
cachectic and cachectic groups using a Mann-Whitney U test (except for red blood cell count for which an independent samples t-test was used).

Table 5. Patient details for semi-structured interviews.

Identifier Age Gender NYHA class CCI value Caregiver also 
interviewed?

Caregiver gender Caregiver relationship Interview location

Patient 1 72 M NYHA 4 7 Y – Caregiver 1 F Wife Home
Patient 2 76 M NYHA 3 9 Y – Caregiver 2 F Wife Home
Patient 3 61 M NYHA 4 4 N - - Home
Patient 4 46 F NYHA 4 4 Y – Caregiver 3 M Partner Telephone
Patient 5 71 F NYHA 3 5 N - - Home
Patient 6 85 M NYHA 3 5 Y – Caregiver 4 F Wife Home
Patient 7 88 F NYHA 3 6 N - - Telephone
Patient 8 77 M NYHA 4 8 Y – Caregiver 5 F Wife Telephone

NYHA: New York Heart Association; CCI: Charleston Co-Morbidity Index.
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‘He had a beautifully tailored dress suit. He was going to a 
dinner and he put it on and that is when I could have cried. It 
was swinging’. (Caregiver 4)

It was evident that both patients and caregivers found this 
unintentional weight loss distressing.

Lack of understanding regarding cachexia
The weight loss and physical changes experienced by 
patients evidently was a source of concern, though there 
was the perception that healthcare professionals did not 
share in this. Instead, patients felt as though healthcare 
professionals were just ‘fobbing you off’.

‘You went to the doctors, and they go to great length and the 
hospital weighing you but that is the end of that. Nobody 
says well we need to investigate this or that’. (Patient 7)

Caregivers shared the patient’s confusion and appeared 
to want information to assist them in understanding the 
cause of the weight loss.

‘I don’t understand where the weight loss is coming from. . .. 
haven’t got cancer. I just don’t understand why’. . . (Caregiver 2)

Due to their lack of understanding and poor information 
provision, patients and caregivers falsely attributed 
weight loss to a variety of causes, including cancer, medi-
cations, hyperthyroidism, and diabetes.

‘[Regarding weight loss] I am on a lot of drugs too. Once a 
year I get this drug for osteoporosis. You only get it for three 
years, so I don’t know if that has done it too’. (Patient 5)

Even though weight loss was noted and distressing to 
patients and caregivers, there was little clinical recogni-
tion of it, nor any advice or support from the clinical team 
regarding management.

Uncertainty regarding the future
Overall, patients and caregivers recognised the holistic 
impact cachexia had as a warning sign.

‘He is not the person he was six months ago, definitely not; 
even in his demeanour, his attitude. It is sad, it is heart-
breaking. . .’ (Caregiver 1)

Many patients expressed fears for the future.

‘. . .resigned myself to the fact that I am never going to get 
any better. The only thing I have got to look forward to is 
Milltown [cemetery]’. (Patient 2)

Given the previously noted concerns that patients and 
families held regarding cachexia, it is unsurprising that 
many were worried about their health and prognosis.

Discussion

Main findings
This sequential phased study provides an updated preva-
lence of cardiac cachexia and a unique insight into 
patients’ and caregivers’ experience of the syndrome. 
Findings clarify the debilitating impact of the syndrome, 
through physical effects such as weight and muscle loss 
which contribute to fatigue, reduced quality of life, a 
change in how the patient perceives themselves and wor-
ries for the future. Of concern from this novel qualitative 
data, is that patients and caregivers have a poor under-
standing of cachexia, highlighting this population’s need 
for further support.

What this study adds
The 15% prevalence rate found in the sample population 
indicates cardiac cachexia is a relatively common syn-
drome within the advanced heart failure population, simi-
lar to more dated studies which reported prevalence 
data8,15,16,22–33 ranging from 10% to 39%.

Weight loss is arguably the most important clinical indi-
cator of cachexia and a predictor of mortality44 but within a 
heart failure cohort, this factor is challenging to identify, as 
oedema (present in 60.5% of patients in the present study) 
can mask weight loss and muscle wasting.45 In addition, a 
reduction in fluid retention due to diuretics can be confused 
with reduction in body mass index, although this was 
accounted for in the present study. Another issue complicat-
ing identification of cardiac cachexia, is the tendency for 
heart failure patients to have an elevated body mass index 
compared to the general population.46 From baseline 
results, 85% of participants in this study had an average 
body mass index of 29.9 kg/m2, meaning they were on the 
borderline of being classed as obese. The body mass index 
cut-off of <20 kg/m2 from the consensus definition of 
cachexia13 was met by 10.5% of participants, indicating a 
higher cut-off value may be appropriate in this population.

As highlighted in Table 3, cachectic patients exhibited 
greater loss of fat than muscle mass – though both were 
substantial. Similar findings have been reported in related 
work,15,16,25 whereby fat reserves acts as a protection from 
more accelerated muscle loss, or fat loss may precede 
lean tissue loss.16,47 Such decreases in anthropometric 
measures may aid in recognition of the syndrome, partic-
ularly mid upper arm skinfold thickness, which is not inva-
sive, easy to obtain and showed a clear difference between 
groups. The impact of physical changes on both the 
patient and caregiver was highlighted in the qualitative 
theme ‘not me in the mirror’, demonstrating they were 
continually aware of physical changes and perceived these 
negatively. This visual phenomena of cachexia has a mul-
tifaceted psychosocial impact, and for many patients is 
interpreted as a bad sign.6
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Within this study cachectic patients experienced 
greater fatigue, which is likely related to malnutrition, loss 
of fat, muscle tissue, decreased muscle strength and 
reduced red blood cell count. Interestingly, cachectic indi-
viduals had reduced physical wellbeing on the Functional 
Assessment of Anorexia/Cachexia Therapy scale, but no 
change in other quality of life measures such as social or 
emotional wellbeing, when compared to the not cachec-
tic group. Similar non-significant differences have been 
reported previously48 and may indicate that cachectic 
patients have sufficient support mechanisms at home. 
The anorexia cachexia subscale showed the largest differ-
ence between groups, with cachectic patients reporting 
reduced appetite and food intake. Such findings are not 
uncommon,15,30,34 but serve to highlight the dietary issues 
experienced by this population.

Data from the Functional Assessment of Anorexia/
Cachexia Therapy scale shows cachectic patients fre-
quently reported reaching satiety quickly, having diffi-
culty with rich or heavy food, losing interest in food and 
getting pressure from family/friends to eat. 
Interestingly, being worried about their weight was one 
of the more infrequently reported issues, which seems 
to support the aforementioned challenges to weight 
determination in this population – as well as a lack of 
knowledge regarding cachexia. Qualitative data repli-
cated and expanded upon these answers, describing 
individuals who no longer had a positive relationship 
with food and who now only ate out of necessity and a 
desire to placate their caregiver. Similarly, patients and 
caregivers did not understand the significance of the 
weight loss or know anything about cardiac cachexia. 
There was a sense of frustration in these individuals 
and a desire to understand and potentially better man-
age this worrying symptom. This finding is not novel, 
with other work detailing the need for better informa-
tion provision from healthcare professionals.6,34 
Enhanced information provision would help to alleviate 
the concerns for both patient and caregivers, improving 
quality of life during their remaining time.

Qualitative findings provided insight into the concern 
patients and caregivers have regarding the future. Many 
had contemplated the consequences of further decline in 
their condition and the possibility of death – often in third 
person, indicating a fear that their concerns would 
become real. Input from caregivers demonstrated they 
also are greatly impacted by their loved one’s decline, 
feeling worried about ensuring adequate nutrition and 
what the future holds.

Strengths and weaknesses of the study
This study provides an updated prevalence rate for car-
diac cachexia and novel insight into the impact of this 
syndrome, though there are limitations to be 

considered. Despite best efforts to recruit all class III and 
IV patients regardless of their diagnosis, there is poten-
tial for referral bias, which could have impacted the rep-
resentativeness of the population and the calculated 
prevalence rate of cachexia. A greater sample size would 
have improved the quality and reliability of results for 
both phases of work, though data collection was signifi-
cantly impacted by COVID-19 restrictions and therefore 
phase 1 stopped before reaching the intended sample 
size.41 Despite this, 85% is generally considered ade-
quate for studies of this kind.49 COVID-19 restrictions 
also impacted recruitment for phase 2, meaning data 
saturation was not reached. However, there was evi-
dence for repetition of key themes before data collec-
tion ceased. Finally, it should be noted that sarcopenia is 
also common in the older heart failure patient, along 
with cachexia and frailty,50 and there is therefore some 
possibility of misdiagnosis between these conditions. 
Whilst difficult to control for, such crossover should have 
been fairly minimal whilst using criteria from the con-
sensus definition of cachexia13 – as sarcopenia is primar-
ily associated with age rather than chronic conditions, 
does not always result in weight loss and is not linked to 
loss of fat mass (only skeletal muscle mass).

Conclusion
Cardiac cachexia, an under recognised health concern, 
was found to affect 15% of the population with advanced 
NYHA functional class and was associated with signifi-
cant physical changes and decreased quality of life. 
Future work should aim to improve identification of the 
syndrome, through the development of a specific defi-
nition for cardiac cachexia, which should involve explor-
atory biomarker work. Furthermore, this paper 
highlights the importance of acknowledging the detri-
mental effects of cardiac cachexia, and developing bet-
ter strategies to manage the syndrome and to inform 
and support the patients and family caregivers that it 
impacts, are urgently needed.

Acknowledgements
The authors would like to thank all heart failure nurses and car-
diologists within the Belfast and South Eastern Trusts, for assis-
tance during patient recruitment. We would also like to thank all 
patients and family members who participated in this work.

Author contributions
DF, JR and LH applied for funding. MAC, DF, JR, LH, LD, PD, PS 
and AH participated in the planning of the study. MAC, DF, JR 
and LH were responsible for the writing of the study protocol. PS 
was the responsible statistician. MAC completed data collec-
tion, analysis and drafted the manuscript. DF, JR and LH aided in 
data analysis. TAMcD and SEP provided feedback during the 
drafting of the manuscript. All authors read and approved the 
final manuscript.



Carson et al. 1127

Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding
The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
this work was funded by Northern Ireland Chest Heart and 
Stroke (grant reference: NICHS 2018_08).

Research ethics and patient consent
Ethical approval for this study was granted by the Office for 
Research Ethics Committees Northern Ireland (REC reference: 
23/NI/0092). Written informed consent was obtained from all 
eligible patients before participation.

ORCID iDs
Matthew A Carson  https://orcid.org/0000-0003-2733-939X
Joanne Reid  https://orcid.org/0000-0001-5820-862X
Loreena Hill  https://orcid.org/0000-0001-5232-0936

Data management and sharing
Given the potential for identification of study participants, full 
transcripts from qualitative interviews are not available – 
though further detail can be provided on request. The original 
protocol for this study had been referenced in this article and is 
available online. Requests for quantitative data access should be 
addressed to the corresponding author (DF) and will be reviewed 
and responded to.

Supplemental material
Supplemental material for this article is available online.

References
 1. Morley JE, Anker SD and von Haehling S. Prevalence, inci-

dence, and clinical impact of sarcopenia: facts, numbers, 
and epidemiology-update 2014. J Cachexia Sarcopenia 
Muscle 2014; 5:253–259.

 2. Anker SD and von Haehling S. Efforts begin to sprout: pub-
lications in JCSM on cachexia, sarcopenia and muscle wast-
ing receive attention. J Cachexia Sarcopenia Muscle 2014; 
5:171–176.

 3. Fearon K, Strasser F, Anker SD, et al. Definition and clas-
sification of cancer cachexia: an international consensus. 
Lancet Oncol 2011; 12:489–495.

 4. Remels AH, Gosker HR, Langen RC, et al. The mechanisms 
of cachexia underlying muscle dysfunction in COPD. J Appl 
Physiol 2013; 114:1253–1262.

 5. Reid J, Mc Kenna HP, Fitzsimons D, et al. An exploration of 
the experience of cancer cachexia: what patients and their 
families want from healthcare professionals. Eur J Cancer 
Care 2010; 19:682–689.

 6. Reid J, McKenna H, Fitzsimons D, et al. The experience of 
cancer cachexia: a qualitative study of advanced cancer 

patients and their family members. Int J Nurs Stud 2009; 
46:606–616.

 7. Loncar G, Springer J, Anker M, et al. Cardiac cachexia: hic et 
nunc. J Cachexia Sarcopenia Muscle 2016; 7:246–260.

 8. Anker SD, Ponikowski P, Varney S, et al. Wasting as inde-
pendent risk factor for mortality in chronic heart failure. 
Lancet 1997; 349:1050–1053.

 9. Morley JE, Thomas DR and Wilson MM. Cachexia: patho-
physiology and clinical relevance. Am J Clin Nutr 2006; 
83:735–743.

 10. Muscaritoli M, Anker SD, Argilés J, et al. Consensus defi-
nition of sarcopenia, cachexia and pre-cachexia: joint 
document elaborated by Special Interest Groups (SIG) 
“cachexia-anorexia in chronic wasting diseases” and “nutri-
tion in geriatrics”. Clin Nutr 2010; 29:154–159.

 11. Tanner G. Cardiac cachexia: addressing the challenge. Br J 
Cardiac Nurs 2018; 13:30–34.

 12. Carson MA, Reid J, Hill L, et al. The need for a specific 
definition of cardiac cachexia. Eur J Cardiovasc Nurs 2019; 
18:524–525.

 13. Evans WJ, Morley JE, Argilés J, et al. Cachexia: a new defini-
tion. Clin Nutr 2008; 27:793–799.

 14. Valentova M, von Haehling S, Krause C, et al. Cardiac 
cachexia is associated with right ventricular failure and liver 
dysfunction. Int J Cardiol 2013; 169:219–224.

 15. Santos NFD, Pinho CPS, Cardoso AJPF, et al. Cachexia in 
hospitalized patients with heart failure. Nutr Hosp 2018; 
35:669–676.

 16. Melenovsky V, Kotrc M, Borlaug BA, et al. Relationships 
between right ventricular function, body composition, and 
prognosis in advanced heart failure. J Am Coll Cardiol 2013; 
62:1660–1670.

 17. Rantanen T, Harris T, Leveille SG, et al. Muscle strength and 
body mass index as long-term predictors of mortality in ini-
tially healthy men. J Gerontol Ser A Biol Sci Med Sci 2000; 
55:M168–M173.

 18. Evans WJ and Lambert CP. Physiological basis of fatigue. 
Am J Phys Med Rehabil 2007; 86:S29–S46.

 19. Wilson MM, Thomas DR, Rubenstein LZ, et al. Appetite 
assessment: simple appetite questionnaire predicts weight 
loss in community-dwelling adults and nursing home resi-
dents. Am J Clin Nutr 2005; 82:1074–1081.

 20. Schutz Y, Kyle U and Pichard C. Fat-free mass index and fat 
mass index percentiles in Caucasians aged 18–98 y. Int J 
Obes 2002; 26:953–960.

 21. Valentova M, Anker SD and von Haehling S. Cardiac cachexia 
revisited: the role of wasting in heart failure. Heart Fail Clin 
2020; 16(1): 61–69.

 22. Nagaya N, Uematsu M, Kojima M, et al. Elevated circulating 
level of ghrelin in cachexia associated with chronic heart 
failure: relationships between ghrelin and anabolic/cata-
bolic factors. Circulation 2001; 104:2034–2038.

 23. Anker SD, Negassa A, Coats AJ, 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.

 24. Davos CH, Doehner W, Rauchhaus M, et al. Body mass and 
survival in patients with chronic heart failure without cachexia: 
the importance of obesity. J Card Fail 2003; 9:29–35.

https://orcid.org/0000-0003-2733-939X
https://orcid.org/0000-0001-5820-862X
https://orcid.org/0000-0001-5232-0936


1128 Palliative Medicine 36(7)

 25. Castillo-Martínez L, Orea-Tejeda A, Rosales MT, et al. 
Anthropometric variables and physical activity as predic-
tors of cardiac cachexia. Int J Cardiol 2005; 99:239–245.

 26. Habedank D, Meyer FJ, Hetzer R, et al. Relation of res-
piratory muscle strength, cachexia and survival in severe 
chronic heart failure. J Cachexia Sarcopenia Muscle 2013; 
4:277–285.

 27. Christensen HM, Kistorp C, Schou M, et al. Prevalence of 
cachexia in chronic heart failure and characteristics of 
body composition and metabolic status. Endocrine 2013; 
43:626–634.

 28. Szabó T, Scherbakov N, Sandek A, et al. Plasma adiponectin 
in heart failure with and without cachexia: catabolic signal 
linking catabolism, symptomatic status, and prognosis. 
Nutr Metab Cardiovasc Dis 2014; 24:50–56.

 29. Sandek A, Swidsinski A, Schroedl W, et al. Intestinal blood 
flow in patients with chronic heart failure: a link with bacte-
rial growth, gastrointestinal symptoms, and cachexia. J Am 
Coll Cardiol 2014; 64:1092–1102.

 30. Valentova M, von Haehling S, Bauditz J, et al. Intestinal 
congestion and right ventricular dysfunction: a link with 
appetite loss, inflammation, and cachexia in chronic heart 
failure. Eur Heart J 2016; 37:1684–1691.

 31. Gaggin HK, Belcher AM, Gandhi PU, et al. Serial echocar-
diographic characteristics, novel biomarkers and cachexia 
development in patients with stable chronic heart failure. J 
Cardiovasc Transl Res 2016; 9:429–431.

 32. Emami A, Saitoh M, Valentova M, et al. Comparison of 
sarcopenia and cachexia in men with chronic heart fail-
ure: results from the studies investigating co-morbidities 
aggravating heart failure (SICA-HF). Eur J Heart Fail 2018; 
20:1580–1587.

 33. von Haehling S, Garfias Macedo T, Valentova M, et al. 
Muscle wasting as an independent predictor of survival in 
patients with chronic heart failure. J Cachexia Sarcopenia 
Muscle 2020; 11:1242–1249.

 34. Jacobsson A, Pihl E, Mårtensson J, et al. Emotions, the 
meaning of food and heart failure: a grounded theory 
study. J Adv Nurs 2004; 46:514–522.

 35. Anker SD and Rauchhaus M. Insights into the pathogenesis 
of chronic heart failure: immune activation and cachexia. 
Curr Opin Cardiol 1999; 14:211–216.

 36. Benítez Brito N, Suárez Llanos JP, Fuentes Ferrer M, et al. 
Relationship between mid-upper arm circumference  

and body mass index in inpatients. PLoS One 2016; 
11:e0160480.

 37. Ruiz L, Colley JR and Hamilton PJ. Measurement of triceps 
skinfold thickness. An investigation of sources of variation. 
Br J Prev Soc Med 1971; 25:165–167.

 38. Frisancho AR. New norms of upper limb fat and muscle 
areas for assessment of nutritional status. Am J Clin Nutr 
1981; 34:2540–2545.

 39. Campbell AJ, Spears GFS, Brown JS, et al. Anthropometric 
measurements as predictors of mortality in a community 
population aged 70 years and over. Age Ageing 1990; 
19:131–135.

 40. Roberts HC, Denison HJ, Martin HJ, et al. A review of the 
measurement of grip strength in clinical and epidemiologi-
cal studies: towards a standardised approach. Age Ageing 
2011; 40:423–429.

 41. Carson MA, Reid J, Hill L, et al. An exploration of the preva-
lence and experience of cardiac cachexia: protocol for a 
mixed methods cross-sectional study. BMC Palliat Care 
2019; 18:82.

 42. Braun V and Clarke V. Using thematic analysis in psychol-
ogy. Qual Res Psychol 2006; 3:77–101.

 43. Gioia DA, Corley KG and Hamilton AL. Seeking qualitative 
rigor in inductive research: notes on the Gioia methodol-
ogy. Organ Res Methods 2013; 16:15–31.

 44. von Haehling S, Lainscak M, Springer J, et al. Cardiac 
cachexia: a systematic overview. Pharmacol Ther 2009; 
121:227–252.

 45. Stephens NA and Fearon KC. Anorexia, cachexia and nutri-
tion. Medicine 2008; 36:78–81.

 46. Horwich TB, Fonarow GC, Hamilton MA, et al. The relation-
ship between obesity and mortality in patients with heart 
failure. J Am Coll Cardiol 2001; 38:789–795.

 47. Farré N, Aranyó J, Enjuanes C, et al. Differences in neuro-
hormonal activity partially explain the obesity paradox in 
patients with heart failure: the role of sympathetic activa-
tion. Int J Cardiol 2015; 181:120–126.

 48. Schwarz S, Prokopchuk O, Esefeld K, et al. The clinical pic-
ture of cachexia: A mosaic of different parameters (experi-
ence of 503 patients). BMC Cancer 2017; 17:130.

 49. Lenth RV. Some practical guidelines for effective sample 
size determination. Am Stat 2001; 55:187–193.

 50. Hill L, Carson MA and Vitale C. Care plans for the older 
heart failure patient. Eur Heart J Suppl 2019; 21:L32–L35.


