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Abstract

Aims Despite signals from clinical trials and mechanistic studies implying different resilience to heart failure (HF) depending
on gender, the impact of gender on presentation and outcomes in patients with HF remains unclear. This study assessed the
impact of gender on clinical presentation and outcomes in patients with HF referred to a specialised tertiary HF service.
Methods and results Consecutive patients with HF referred to a specialised tertiary HF service offering advanced therapy
options including left ventricular assist devices (LVAD) and heart transplantation were prospectively enrolled from August
2015 until March 2018. We assessed clinical characteristics at baseline and performed survival analyses and age-adjusted
Cox regression analyses in men vs. women for all-cause death and a combined disease-related endpoint comprising death,
heart transplantation, and LVAD implantation. Analyses were performed for the overall study population and for patients with
HF with reduced ejection fraction (HFrEF). Of 356 patients included, 283 (79.5%) were male. The median age was 58 years
(interquartile range 50–67). Two hundred and fifty-one (74.5%) patients had HFrEF. HF aetiology, ejection fraction, functional
status measures, and most of the cardiac and non-cardiac comorbidities did not differ between men and women. In a median
follow-up of 3.2 years, 50 patients died (45 men, 5 women), 15 patients underwent LVAD implantation, and 8 patients heart
transplantation. While all-cause death was not significantly different between both genders in the overall population [16.9 vs.
6.0%, P = 0.065, hazard ratio (HR) 2.29 (95% confidence interval 0.91–5.78), P = 0.078], in the HFrEF subgroup, a significant
difference between men and women was observed [20.7% vs. 3.9%, P = 0.017, HR 3.67 (95% confidence interval 1.13–
11.91), P = 0.031]. The combined endpoint was more often reached in men than in women in both the overall population
[21.6% vs. 9.0%, P = 0.053, HR 2.51 (1.08–5.82), P = 0.032] and the HFrEF subgroup [27.1% vs. 7.7%, P = 0.015, HR 3.58
(1.29–9.94), P = 0.014].
Conclusions Patients referred to a specialised tertiary HF service showed a similar clinical profile without relevant gender
differences. In the mid-term follow-up, more male than female patients died or underwent heart transplantation and LVAD
implantation. These findings call for independent validation and for further research into gender-specific drivers of HF
progression.
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Introduction

Heart failure (HF) is found in approximately 2% of the pop-
ulation in developed parts of the world and affects more
than 26 million people worldwide.1,2 The prevalence of
HF is much higher in older populations,3 leading to a
marked projected increase in HF in the coming decade.
While the consequences of myocardial infarction, which
affect more men than women, were historically the main
cause of HF, other diseases associated with HF such as ar-
terial hypertension or diabetes, which appear to contribute
more to HF at an older age,3–5 could be more common in
women.6–8

Women have consistently been under-represented in re-
cent clinical HF trials, so the effect of evidence-based thera-
pies on outcomes is less clear in women than in men with
HF.6 Sex differences in HF treatment and treatment response
have been described.6,7 Moreover, it has been shown that
women are less likely to receive definite HF therapies
such as left ventricular assist device (LVAD) and heart
transplantation,9 but reasons for this under-treatment are
still unclear. Therefore, we analysed differences in clinical
presentation, comorbidities, medical therapy, and outcomes
between men and women with HF referred for further treat-
ment to a specialised HF service.

Methods

Study population

The study population consisted of a prospectively enrolled
cohort of patients with HF referred for further evaluation of
HF treatment as LVAD and heart transplantation to our spe-
cialist HF service. All patients referred for specialist treatment
of either known or recently diagnosed HF from August 2015
until March 2018 were considered eligible to participate.
Patients aged <18 years, presenting with acute decompen-
sated HF, on LVAD support and transplant recipients were
not included. In patients with recurrent presentations to
our outpatient clinic, the first referral was considered for
the analyses.

Clinical variables were assessed at baseline and included
age, sex, weight, height, body mass index (BMI), systolic
and diastolic blood pressure, aetiology of HF, and New York
Heart Association (NYHA) class and 6 min walk distance as
functional parameters. Cardiac history and non-cardiac
comorbidities [viz. arterial hypertension, hypercholesterolae-
mia, diabetes, chronic obstructive pulmonary disease
(COPD), asthma or other lung diseases, chronic renal failure,
history of severe hepatic failure, transient ischaemic attack/
ischaemic stroke in history, haemorrhagic stroke, peripheral
artery disease, hyperthyroidism, or hypothyroidism] were

physician-diagnosed. All patients underwent standardised
imaging by echocardiography. Echocardiographic measure-
ments including ejection fraction (EF) with the biplane
Simpson’s method and diastolic function (using Doppler
patterns of mitral valve inflow and tissue Doppler), current
HF medication and device therapy such as pacemaker,
implantable cardioverter-defibrillator (ICD), or cardiac
resynchronization therapy (CRT), and laboratory values were
assessed at baseline as well.

Follow-up was obtained by regular clinical review.
Information on outpatient and inpatient visits was captured
electronically. All-cause death data were obtained from the
death register.

The study was approved by the local ethics committee (PV
6079) and conducted in concordance with the Declaration of
Helsinki. Written informed consent was obtained from all
participants.

Statistical analysis

Continuous variables are presented as mean ± standard
deviation or as median (25th percentile, 75th percentile),
respectively, and categorical variables as absolute numbers
(relative frequencies). For between-group comparisons, the
Mann–Whitney test was used for continuous variables
and the χ2 test for binary variables. The first outcome
parameter of the analysis was all-cause death. The second
outcome was a composite endpoint of ‘death from any
cause, heart transplantation, or LVAD implantation’ during
follow-up. Survival curves were produced using the
Kaplan–Meier method, and the log-rank test was used to
test for survival curve differences. Stratified by gender, we
performed age-adjusted Cox regression analyses for
all-cause death and the composite endpoint ‘death from
any cause, heart transplantation, or LVAD implantation’.
Analyses were performed for the overall study population
and for the subgroup of patients with HF with reduced
ejection fraction (HFrEF). A two-tailed P-value < 0.05 was
considered statistically significant. All calculations were
performed using R Version 3.5.2.10

Results

Clinical characteristics at baseline

A total of 356 patients were studied, 283 men (79.5%) and
73 women (20.5%). Clinical characteristics, EF, N-terminal
prohormone of brain natriuretic peptide (NT-proBNP), HF
therapy, comorbidities, and age were not different between
men and women (Table 1). In detail, patients referred for
advanced HF treatment had a low mean EF (30.0%),
median NT-proBNP values of 1194 ng/L in men and
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Table 1 Baseline characteristics stratified by sex

All (N = 356) Men (N = 283) Women (N = 73) P-value

Clinical variables
Age (years) 58.0 (50.0, 67.0) 58.0 (50.0, 67.0) 57.0 (47.9, 68.0) 0.86
Weight (kg) 83.1 (72.9, 98.0) 87.00 (77.0, 102.8) 66.0 (58.0, 80.0) <0.001
Height (cm) 178.0 (172.0, 183.1) 180.0 (175.0, 185.0) 168.0 (163.0, 172.80 <0.001
BMI (kg/m2) 26.3 (23.8, 30.3) 26.8 (24.5, 30.6) 23.9 (20.8, 28.3) <0.001
Systolic blood pressure (mmHg) 115 (100.4, 134.0) 116 (101.2, 135.0) 111 (95.0, 130.0) 0.07
Diastolic blood pressure (mmHg) 69 (60.0, 78.0) 70 (62.0, 78.0) 61 (57.0, 74.0) <0.001

Aetiology of heart failure, n (%)
Dilated cardiomyopathy 151 (42.5) 121 (42.8) 30 (41.7) 0.97
Ischaemic cardiomyopathy 134 (37.8) 113 (39.9) 21 (29.2) 0.12
Ischaemic cardiomyopathy/dilated cardiomyopathy 1 (0.3) 1 (0.4) 0 (0) 1.00
Hypertrophic cardiomyopathy 2 (0.6) 0 (0) 2 (2.5) 0.05
Hypertrophic obstructive cardiomyopathy 1 (0.3) 0 (0) 1 (1.4) 0.46
Restrictive cardiomyopathy 8 (2.3) 5 (1.8) 3 (4.2) 0.44
Valvular cardiomyopathy 9 (2.5) 9 (3.2) 0 (0) 0.27
Toxic cardiomyopathy 7 (2.0) 4 (1.4) 3 (4.2) 0.31
Others 42 (11.8) 30 (10.6) 12 (16.7) 0.22

Functional parameters, n (%)
NYHA I 73 (22.1) 59 (22.4) 14 (21.2) 0.97
NYHA I–II 7 (2.1) 6 (2.3) 1 (1.5) 1.00
NYHA II 133 (40.3) 107 (40.5) 26 (39.4) 0.98
NYHA II–III 25 (7.6) 21 (8.0) 4 (6.1) 0.79
NYHA III 86 (26.1) 66 (25.0) 20 (30.3) 0.47
NYHA III–IV 5 (1.5) 4 (1.5) 1 (1.5) 1.00
NYHA IV 1 (0.3) 1 (0.4) 0 (0) 1.00
6 min walk distance (m) 349.4 ± 144.3 360.4 ± 135.8 310.9 ± 173.4 0.34

Comorbidities, n (%)
Arterial hypertension 175 (50.3) 146 (52.7) 29 (40.9) 0.01
Hypercholesterolaemia 125 (41.8) 108 (43.1) 22 (36.7) 0.45
Diabetes 71 (20.3) 61 (22.0) 10 (13.9) 0.17
COPD 33 (11.0) 28 (11.6) 5 (8.5) 0.65
Asthma bronchiale 28 (9.3) 24 (9.9) 4 (6.8) 0.62
Other lung disease 33 (11.0) 29 (12.0) 4 (6.8) 0.36
Chronic renal failure 124 (41.5) 102 (42.3) 22 (37.9) 0.64
Severe hepatic failure 13 (4.3) 11 (4.6) 2 (3.4) 0.97
Transient ischaemic attack/ischaemic stroke 30 (10.0) 24 (10.0) 6 (10.0) 1.00
Haemorrhagic stroke 2 (0.7) 1 (0.4) 1 (1.8) 0.84
Peripheral arterial disease 12 (4.0) 10 (4.1) 2 (3.3) 1.00
Hyperthyroidism 30 (9.3) 24 (9.3) 6 (9.0) 1.00
Hypothyroidism 48 (15.9) 37 (15.3) 11 (18.3) 0.70

Cardiac history, n (%)
Myocardial infarction 102 (33.8) 85 (35.1) 17 (28.3) 0.40
Cardiogenic shock 44 (16.4) 34 (15.8) 10 (18.5) 0.78
Left ventricular thrombus 32 (10.6) 28 (11.5) 4 (6.7) 0.39
Atrial fibrillation 109 (36.3) 96 (39.8) 12 (22.0) 0.02
Atrial flutter 21 (7.0) 20 (8.3) 1 (1.7) 0.13
Ventricular tachycardia 55 (18.7) 43 (18.2) 12 (20.7) 0.81
Ventricular fibrillation 28 (9.3) 23 (9.5) 5 (8.3) 0.98

Echocardiography, n (%)
EF (Simpson) 30.0 (25.0, 40.0) 30.0 (25.0, 40.0) 31.0 (27.0, 37.0) 0.53
EF < 40% 251 (74.5) 195 (73.0) 56 (80.0) 0.30
EF 40–49% 80 (23.7) 67 (25.1) 13 (18.6) 0.33
EF > 50% 6 (1.8) 5 (1.9) 1 (1.4) 1.00
Diastolic dysfunction: none 58 (20.6) 43 (19.4) 15 (25.4) 0.40
Diastolic dysfunction I° 116 (41.3) 86 (38.7) 30 (50.9) 0.13
Diastolic dysfunction II° 60 (21.4) 54 (24.3) 6 (10.2) 0.03
Diastolic dysfunction: III° 47 (16.7) 39 (17.6) 8 (13.6) 0.59
E/E0 11.5 (8.6, 15.7) 11.4 (8.6, 15.7) 12.3 (8.2, 15.8) 1.00
E/A 1.3 (0.8, 2.1) 1.4 (0.8, 2.4) 1.0 (0.7, 1.5) 0.01
RVP (mmHg) 29.0 (22.0, 36.6) 30.0 (21.7, 36.3) 27.0 (23.0, 36.7) 0.71
TAPSE (mm) 18.0 (15.0, 21.0) 18.0 (14.1, 20.1) 18.4 (16.0, 22.1) 0.07
Aortic valve stenosis moderate/severe (%) 3 (0.8) 2 (0.7) 1 (1.4) 1.00
Aortic valve regurgitation moderate/severe (%) 9 (2.5) 9 (3.2) 0 (0) 0.26
Mitral valve stenosis moderate/severe (%) 1 (0.3) 0 (0) 1 (1.4) 0.46
Mitral valve regurgitation moderate/severe (%) 77 (21.6) 55 (19.4) 22 (30.1) 0.07
Tricuspid valve regurgitation moderate/severe (%) 54 (15.2) 41 (14.5) 13 (17.8) 0.60

(Continues)
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1254 ng/L in women, and a high proportion of patients re-
ceiving device therapy (57.6% men and 50.0% women with
ICD; 28.8% men and 19.0% women with CRT) (Tables 1 and
2). In turn, the low symptom status (22.4% of men and
21.2% of women with NYHA class I, 40.5% of men and
39.4% in women with NYHA class II) and high adherence
to HF therapy are representative of decent HF manage-
ment (Table 2).

Outcomes

In 24 patients, outcome information was not retrievable, and
1 patient was excluded due to incomplete data. During a
median follow-up of 3.2 years, 50 patients of 332 at risk died
(45 men and 5 women, 15.1%, annualized rate ~5%). Fifteen
patients underwent LVAD implantation (4.5%) and 6 patients
heart transplantation (1.8%), of whom 2 had earlier received

Table 1 (continued)

All (N = 356) Men (N = 283) Women (N = 73) P-value

Left atrial volume (mL) 73.2 (55.0, 103.5) 79.1 (58.9, 109.8) 57.0 (42.7, 73.7) <0.001
Right atrial area (cm2) 17.5 (13.7, 21.8) 18.5 (15.1, 23.1) 12.9 (10.7, 17.3) <0.001
IVSD (mm) 10.0 (8.1, 12.0) 10.0 (8.8, 12.0) 9.00 (7.2, 10.9) 0.002
LVEDD (nm) 62.0 (56.2, 70.0) 63.0 (57.0, 71.0) 58.7 (53.2, 65.8) <0.001

Electrocardiogram, n (%)
Heart rate (b.p.m.) 68 (60.0, 78.0) 68 (60.0, 78.0) 70 (63.2, 78.8) 0.23
Sinus rhythm 216 (66.5) 169 (65.8) 47 (69.1) 0.71
Atrial fibrillation 36 (12.5) 34 (14.7) 2 (3.7) 0.05

Laboratory data
Haemoglobin (g/dL) 13.7 (12.5, 14.7) 14.0 (12.8, 14.9) 12.8 (12.0, 13.6) <0.001
Ferritin (μg/L) 113.5 (64.0, 187.3) 124.0 (68.7, 206.7) 83.0 (41.3, 168.2) 0.01
Transferrin (g/L) 2.6 (2.4, 3.0) 2.6 (2.4, 2.9) 2.7 (2.4, 3.0) 0.54
Transferrin saturation (%) 25.0 (19.0, 30.0) 25.0 (19.0, 30.0) 24.0 (18.0, 30.0) 0.58
Creatinine (mg/dL) 1.2 (1.0, 1.5) 1.2 (1.0, 1.6) 1.1 (0.8, 1.3) <0.001
eGFR (mL/min/1.73 m2) 66.4 (47.7, 86.3) 67.1 (47.6, 88.2) 63.4 (47.6, 80.3) 0.49
Creatine kinase (U/L) 106.0 (74.0, 151.3) 113.0 (79.7, 161.7) 75.0 (54.4, 121.58) <0.001
hsTroponinT (pg/mL) 55.5 (5.8, 148.4) 47.0 (6.3, 127.7) 64.0 (13.2, 247.3) 0.88
NT-proBNP (ng/L) 1020.0 (463.0, 28 727.7) 1193.5 (473.8, 2832.8) 1254.0 (454.0, 827.7) 0.90

BMI, body mass index; COPD, chronic obstructive pulmonary disease; EF, ejection fraction; eGFR, estimated glomerular filtration rate using
CKD-EPI; hsTroponinT, high-sensitive Troponin T; IVSD, intraventricular septum diameter; LVEDD, left ventricular end-diastolic diameter;
NT-proBNP, N-terminal prohormone of brain natriuretic peptide, NYHA, New York Heart Association; RVP, right ventricular pressure;
TAPSE, tricuspid annular plane systolic excursion.

Table 2 Therapy stratified by sex

All (N = 356) Men (N = 283) Women (N = 73) P-value

HF medication, n (%)
Beta-blocker 289 (97.0) 234 (97.5) 55 (94.8) 0.52
Mineralocorticoid receptor antagonist 246 (83.1) 198 (82.9) 48 (84.2) 0.96
RAAS 284 (95.6) 229 (95.8) 55 (94.8) 1.00

Prior interventions and operations, n (%)
Coronary stenting 91 (31.0) 76 (32.3) 15 (25.4) 0.38
Coronary artery bypass graft 39 (12.9) 37 (15.3) 2 (3.03) 0.02
Prior valve surgerya 49 (16.2) 38 (15.6) 11 (18.3) 0.75
MitraClip™ procedure 18 (5.9) 15 (6.2) 3 (5.0) 0.97
Transcatheter aortic valve implantation 1 (0.3) 1 (0.4) 0 (0) 1.00
History of ablation 53 (17.6) 45 (18.6) 8 (13.3) 0.44

Type of ablation procedure, n (%)
Atrial fibrillation 24 (13.6) 20 (14.5) 4 (10–5) 0.72
Atrial flutter 9 (5.2) 8 (5.9) 1 (2.6) 0.70
Ventricular tachycardia 15 (8.6) 12 (8.8) 3 (7.7) 1.00
Premature ventricular contractions 9 (5.1) 7 (5.1) 3 (5.3) 1.00

Device therapy, n (%)
Pacemaker 31 (10.3) 23 (9.5) 8 (13.8) 0.46
ICD 168 (56.2) 140 (57.6) 28 (50.0) 0.38
ICD for primary prevention 118 (71.5) 100 (73.5) 18 (62.1) 0.31
Cardiac resynchronization therapy 80 (26.9) 69 (28.8) 11 (19.0) 0.18

HF, heart failure; ICD, implantable cardioverter-defibrillator; RAAS, renin–angiotensin–aldosterone system inhibitors.
aAortic valve, mitral valve, and tricuspid valve.
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an LVAD (Figure 1 and Supporting Information). The
combined outcome of death, heart transplantation, or LVAD
implantation was observed in 64 patients (19.3%, annualized
rate ~6%).

For the overall cohort, all-cause death was not significantly
higher in men than in women (3 year all-cause death 16.9%
vs. 6.0%, P = 0.065) with an age-adjusted hazard ratio (HR)
of 2.29 [95% confidence interval (CI) 0.91–5.78, P = 0.078]
(Figure 2A). In the HFrEF subgroup, all-cause death was signif-
icantly higher in men vs. women [20.7% vs. 3.9%, P = 0.017,
HR 3.67 (95% CI 1.13–11.91), P = 0.031] (Figure 2B). The com-
bined endpoint ‘death from any cause, heart transplantation,
or LVAD’ at 3 years was more often reached in men than in
women in the overall population (21.6% vs. 9.0%,
P = 0.053) with an age-adjusted hazard ratio of 2.51 (95% CI
1.08–5.82, P = 0.032) and the HFrEF subgroup [27.1% vs.
7.7%, P = 0.015, HR 3.58 (1.29–9.94), P = 0.014] (Figure 3A
and 3B).

Discussion

In this prospective all-comers cohort of patients referred to a
specialised tertiary HF outpatient service, we observed
differences in referral strategies to the disadvantage of
women. Ultimately, at a 3 year follow-up, men had a higher
risk of death or need for cardiac replacement therapy than
women, despite similar clinical characteristics at baseline.

Figure 1 Profile of met endpoints according to gender. HTx, heart trans-
plantation; LVAD, left ventricular assist devices.

Figure 2 Kaplan–Meier curves for all patients ‘freedom from death’ stratified by gender (A) and Kaplan–Meier curves for heart failure with reduced
ejection fraction patients for ‘freedom from death’ stratified by gender (B).
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In our study, ischaemic aetiology of HF was more common
in men than in women, which is consistent with prior
reports.11,12 Men generally tend to have a worse cardiovascu-
lar risk profile,7,11,13 which could be a simple explanation for
differences in outcome. However, there were no major
gender differences in risk factor profile, comorbidities, and
cardiac history in our study population. Also, functional pa-
rameters (NYHA class and 6 min walk distance) and treatment
characteristics were comparable in the two groups, as both
men and women received guideline-recommended HF medi-
cation and device therapy in a similarly high proportion. This
reflects the high standard of care offered to patients referred
to our tertiary care centre.

Participants in the presented study were predominantly
male (~80%). While a more homogeneous gender distribution
would be more desirable when investigating gender differ-
ences in HF, the reasons for this disproportion are complex
and multifactorial. Referral strategies could play a significant
role. Women have been reported to be referred to specialized
tertiary HF services with a consisting low rate,14,15 and thus,
similar gender imbalances have been presented in previous
registries11,16—in contrast to the distribution of HF in the
general population.4,17 The fact that women suffering from
HF often present at older ages and with higher or preserved
EF1,7,18 may also contribute to a lower referral rate to special-
ized HF clinics for end-stage HF treatment. Further aspects
such as lower willingness to participate in clinical trials,
socio-economic disparities, or psychological issues resulting
in underestimation of HF symptoms6,19 may have further
aggravated the underrepresentation of female patients.

Although this gender imbalance might bias the outcomes of
our study, this disproportion represents the real-world all-
comers cohort of our specialized HF service.

Additionally, the reported reluctance of women to be re-
ferred to specialist services is likely to result in ‘sicker’ women
accepting referral. Thus, this imbalance could be expected to
lead to worse outcomes in women than in men. The fact that
we find the opposite strengthens the main findings in our
study, despite the acknowledged limitation. In the study, pa-
tients were enrolled consecutively, without any stratification,
randomization, or prior selection.

Our data from a well-characterized cohort of patients with
HF referred to a specialised service demonstrated higher
rates of death and cardiac replacement therapy in men than
in women, especially in the subgroup of patients with HFrEF.
These observations are in line with earlier reports suggesting
higher event rates in male HF patients.20,21 Despite the rela-
tively young median age in our study population and despite
guideline-recommended HF therapy, we observed a consider-
ably high event rate compared with other HF cohorts,11,22

illustrating the advanced character of HF among study
participants. Our findings documented a gender-specific
difference in the risk of death or need for cardiac replace-
ment therapy to the disadvantage of men, as is known from
literature.20,21,23,24 In contrast to some previous studies, the
proportion of patients receiving HF medication and device
therapy according to current guidelines was very high. Never-
theless, gender differences in pharmacokinetics and pharma-
codynamics leading to a different response to therapy might
have contributed to differences in outcome.25

Figure 3 Kaplan–Meier curves for ‘freedom from death, heart transplantation, or left ventricular assist device implantation’ in heart failure (HF) pa-
tients stratified by gender (A) and Kaplan–Meier curves for HF with reduced ejection fraction patients ‘freedom from death, heart transplantation, or
left ventricular assist device implantation’ in HF patients stratified by gender (B). HTx, heart transplantation; LVAD, left ventricular assist devices.
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While lifetime risk for HF remains comparable in both
genders, there are disparities in the utilization of definite
HF therapies, in particular heart transplantation and LVAD.
Although the use of mechanical circulatory support increased
in recent years in both genders, women appear to receive
LVAD therapy less often.9,26–28 Our results confirmed this
trend, as in our study, all patients undergoing LVAD implanta-
tion during follow-up happened to be male. While published
data from the European Registry for Patients with Mechanical
Circulatory Support (EUROMACS) cohort suggest that women
are less likely to be referred for mechanical circulatory
support or may present in advanced critical HF states or
unstable conditions, possibly too sick to undergo LVAD
implantation,9,18,28 the preference for men to receive LVAD
therapy will have other reasons in our cohort as men were
also more likely to die.

Finally, our study represents the actual clinical situation in
a specialised outpatient service (‘real-world’ HF population),
rather than a selected collective of patients with ‘real’
advanced HF. Our HF cohort also constitutes a population
suitable for advanced HF therapy, thus probably excluding
HF ‘beyond repair’.

Limitations

This study has several limitations. While this analysis drew
prospective patients from a large tertiary HF centre, resulting
in good and homogeneous therapy, the single-centre nature
of the data and the small sample size are limitations. We
report a heterogeneous gender distribution that reflects an
unselected, real-world HF population referred to a highly
specialised tertiary outpatient clinic for evaluation of
end-stage HF therapies such as LVAD implantation or heart
transplantation; however, the gender distribution might have
biased the results. Independent validation of our findings
might mitigate these limitations.

Conclusions

Patients referred to a specialised tertiary HF service showed a
similar clinical profile without relevant gender differences. In
the mid-term follow-up, more male than female patients died
or underwent heart transplantation and LVAD implantation.
These findings call for independent validation and for further
research into gender-specific drivers of HF progression.
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