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pricin, celkové mortalita, hospitalizace pro HF, zvySovani davek (uptitrace) peroralné uzivaného diuretika
a neplanované navstévy lékare pro intravendzni aplikaci diuretika. Mezi sekundarni sledované parametry
patfily predepsani kompletni farmakoterapie podle doporucenych postupti (quideline-directed medical the-
rapy, GDMT) pfi propusténi a zmény v ejekéni frakei levé komory (EF LK) do jednoho roku od propusténi.
Vysledky: Do studie bylo zafazeno celkem 265 osob (68 % muzi, 32 % zeny) s medidnem véku 70 + 12 let.
Prevalence de novo HF byla vy$si u muzl, zatimco procento pfijmi pro akutni dekompenzaci chronického
HF bylo vyssi u zen (p = 0,009). Z hlediska etiologie byla u muzl pficinou Cislo jedna ischemie, pricemz
u pacientek bylo hlavni pficinou chlopenni vada (p < 0,001). U téméf poloviny Zen (46,3 %) bylo pfitomno
HF se zachovanou ejek¢ni frakci. Do této kategorie spadalo pouze 13,3 % muzd; u pfevazné vétsiny z nich
(76,1 %) byla pfi pfijmu zjisténa snizena ejekeni frakce. Pri propusténi uzivaly Zeny méné casto viechny Ctyfi
zakladni lékové skupiny podéavané pfi HF (p = 0,041). Zenské pohlavi bylo rovnéz spojeno se zhordenim EF LK
do jednoho roku od propusténi z nemocnice (p = 0,03). Incidence kombinovaného sledovaného parametru
se mezi muzi a zenami statisticky vyznamné nelisila (p = 0,588).

Zavéry: Tato studie potvrzuje, Ze rozdily mezi muzi a Zenami pfi HF, zvlasté pokud se tyce projevd, etiologie
a odpovédi na lécbu, jsou realné a v klinické praxi je tieba jim vénovat vétsi pozornost. | kdyz v souhrnném
priméarnim sledovaném parametru nebyly pozorovény zadné statisticky vyznamné rozdily, existovala u Zen
nizsi pravdépodobnost, Ze se u nich bude provadét kompletni GDMT, a Castéji u nich dochazelo k postup-
nému zhorsovani EF LK. Je naprosto nezbytné zmensovat rozdily v Ié¢ebnych strategiich a v 1écbé srdec¢niho
selhani zajistit muzdm i Zendm rovnocennou péci.
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ABSTRACT

Aim: Understand sex-specific differences in heart failure (HF) with a focus on their implications for clinical
management strategies and patient outcomes.

Keywords: Methods: This retrospective single-center observational cohort study included all patients admitted with
Comorbidities a diagnosis of heart failure to a Portuguese cardiology department during the year of 2022. Patients were
Guideline-directed medical therapy divided into two groups based on sex. The primary endpoint was a composite of cardiovascular mortality,
Heart failure all-cause mortality, HF hospitalization, oral diuretic up-titration, and unplanned visits for intravenous diure-
Left ventricular ejection fraction tic therapy. Secondary outcomes included the prescription of complete guideline-directed medical therapy
Sex difference (GDMT) at discharge and changes in left ventricular ejection fraction (LVEF) one-year post-discharge.
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Results: A total of 265 patients were included, 68% male and 32% female, with a median age of 70 + 12
years. De novo HF was more prevalent in male patients, while female patients showed a higher percentage
of admissions for acute decompensated chronic HF (p = 0.009). Regarding HF etiology, ischemic etiology was
the number one cause in male patients whereas valvular etiology was more prevalent in female patients (p
<0.001). Almost half of female patients (46.3%) had HF with preserved ejection fraction. Only 13.3% of male
patients fell into this category, with the vast majority (76.1%) presenting with reduced ejection fraction
at the time of admission. At discharge, compared with male patients, female patients were less frequently
treated with all four pharmacological pillars for HF (p = 0.041). Female sex was also associated with worse-
ning of left ventricular ejection fraction (LVEF) after one year of hospital discharge (p = 0.03). The combined
endpoint was not significantly different between men and women (p = 0.588).

Conclusions: This study highlights that sex-related differences in HF, particularly in terms of presentation,
etiology, and response to therapy, are real and warrant greater attention in clinical practice. Although no
significant disparities were observed in the composite primary outcome, female patients were less likely to
receive complete GDMT and more frequently experienced worsening of LVEF over time. Moving forward, it
is crucial to bridge disparities in treatment strategies and ensure equitable care for both men and women

in heart failure management.

Introduction

Heart failure (HF) is one of the leading causes of hos-
pitalization in Europe, especially in individuals over 65
years of age, with a high mortality and morbidity rate
associated. In Europe, it has an estimated prevalence of
1.72%," accounting for approximately 1.5-2.0% of direct
healthcare expenditure.? The Portuguese Heart Failure
Prevalence Observational Study (PORTHOS),?> conducted
between 2021 and 2023, aimed to determine heart fail-
ure (HF) prevalence in mainland Portuguese population
over 50 years old, and reported an estimated prevalence
of 16.5% in that age group, with a significant economic
impact associated, accounting for around 2% of the to-
tal budget allocated to the National Health Service.* The
study also concluded that 90% of HF patients were un-
aware they had the disease, mostly among women and
those over 70 years old.>® In terms of sex, like many other
syndromes, HF differs in terms of pathophysiology, phar-
macodynamics, genetic and hormonal influences, among
others. This is due to the different prevalences of cardio-
vascular risk factors and autoimmune diseases, the impact
of sex hormones on metabolism and the systemic inflam-
matory response of the body, lifestyle, or even the socio-
cultural perception of the concept of disease associated
with each group.t'® These differences influence the un-
derlying causes, clinical presentations, response to treat-
ments, and outcomes.

Material and methods

The primary goal of this study was to assess sex-related
differences in the mechanisms underlying HF develop-
ment, the application of medical therapy, and patient
prognosis. To achieve this, a retrospective observational
cohort study was conducted, including all patients admit-
ted with a diagnosis of HF during the year 2022 in a Cardi-
ology ward at a Portuguese hospital. Eligible participants
were aged 18 years or older, resulting in a total sample of
265 patients. Clinical data were collected through a sys-
tematic review of electronic medical records, based on
ICD-11 codification, including demographic characteris-
tics, comorbidities, treatment regimens, and outcomes,
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with a specific focus on possible discrepancies between
male and female patients.

The primary endpoint for this study included the com-
bined endpoint of cardiovascular mortality, all-cause mor-
tality, HF hospitalization, oral diuretic up-titration, and un-
planned hospital visits for intravenous diuretic therapy. As
secondary outcomes, the authors assessed the prescription
of complete guideline-directed medical therapy (GDMT)
for HF at the time of hospital discharge, as well as changes
in left ventricular ejection fraction (LVEF) one year after
discharge, specifically evaluating improvement or deterio-
ration. A variation of £5% or more in LVEF was considered
clinically relevant to define improvement or deterioration.

Descriptive statistical methods were employed to sum-
marize the data. Categorical variables were expressed as
frequencies and percentages, while continuous variables
were reported using appropriate measures of central
tendency and dispersion. Group comparisons were con-
ducted to identify potential differences according to sex.

For continuous variables, Student’'s t-test for inde-
pendent samples was used to compare means between
both groups when the assumption of normality and ho-
mogeneity of variances was met, as assessed by the Lev-
ene’s test. For variables that did not meet these assump-
tions, the non-parametric Mann-Whitney U test was used
to compare distributions between the two groups. Nor-
mality was assessed visually using histograms and quanti-
tatively using the Shapiro-Wilk test.

All statistical analyses were conducted using IBM SPSS
Statistics, version 29, with a significance level set at p
<0.05. All patient data were anonymized prior to analy-
sis to ensure confidentiality and compliance with ethical
standards for research involving human subjects.

Results

A total of 265 patients hospitalized with HF were includ-
ed: 68% were men (N = 180) and 32% were women (N
= 85). Women were significantly older than men at the
time of admission (median age, 74 vs 70 years; p = 0.009).
No significant differences were observed between the
two in terms of hypertension, diabetes, and dyslipidemia.
However, alcohol and tobacco consumption were more
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common among men (p <0.001), whereas atrial fibrilla-
tion was more frequently observed in women (p = 0.023).
The prevalence of chronic coronary syndrome (CCS) was
similar between sexes (21.7% in men vs 16.5% in women,
p = 0.324) (Table 1).

A significant difference was observed in the type of
heart failure presentation between sexes. De novo HF
was more frequent in male patients (62.8%) compared
to female patients (45.9%) (p = 0.009), whereas acute
decompensated chronic HF was more prevalent among
female patients (54.1%) (Table 2).

Regarding etiology, ischemic HF was significantly more
prevalent in male patients (47.8% vs. 22.4%, p <0.001),
while valvular etiology was more frequently observed in
female patients (36.5% vs. 21.7%, p = 0.011). Notably, al-
coholic cardiomyopathy was identified exclusively in male
patients (10.6%, p = 0.002).

Heart failure with reduced ejection fraction (HFrEF)
was substantially more prevalent in male patients com-
pared to female patients (76.1% vs. 45.1%, p <0.001). In
contrast, heart failure with preserved ejection fraction
(HFpEF) was significantly more frequent among female
patients (46.3% vs. 13.3%). The proportion of patients
with heart failure with mildly reduced ejection fraction
(HFmrEF) was similar between the two groups (Table 2).

In terms of laboratory parameters (Table 3), significant
differences were observed between male and female pa-
tients for several variables. Hemoglobin levels were high-

er in male patients compared to female patients (13.13
%+ 2.11 vs. 12.04 = 2.05 g/dL, p <0.001). Male patients also
had higher estimated glomerular filtration rate (eGFR)
values, suggesting better renal function (66.0 [IQR: 43.0]
vs. 46.5 [IQR: 39.0] mL/min/1.73 m2, p < 0.001). Conversely,
total cholesterol and low-density lipoprotein (LDL) levels
were lower in male patients (134.0 vs. 153.0 mg/dL, p =
0.012 and 69.0 vs. 80.0, p = 0.050, respectively). High-den-
sity lipoprotein (HDL) was higher in female patients (45.0
vs. 41.0 mg/dL, p = 0.008). No significant differences were
found in triglyceride levels (p = 0.863) or HbA, value (p =
0.815). Uric acid levels were higher in male patients (8.28
+ 2.39 vs. 7.62 = 2.55 mg/dL, p = 0.027). Regarding HF
biomarkers, NT-proBNP levels at admission did not differ
between the two groups (p = 0.906).

Regarding the primary endpoint (Table 4), no statisti-
cally significant differences were observed between sexes
(p = 0.588). The rate of unplanned hospital visits was simi-
lar in both groups (p = 0.474), as was the rate of oral di-
uretic up-titration (p = 0.942). Likewise, HF hospitalization
occurred in 15.0% of male patients and 16.5% of female
patients (p = 0.757). Although the rate of cardiovascular
death was numerically higher in male patients (8.9% vs.
4.7%), the difference was not statistically significant (p =
0.229). Similarly, all-cause mortality did not differ signifi-
cantly (p = 0.327).

In terms of secondary outcomes (Table 5), significant
sex-related differences were identified. Male patients

Table 1 - Baseline demographic and clinical characteristics

Total Male Female p-value

Age 70 = 21 74 + 16 0.009
Comorbidities

Hypertension 80.4 77.8 85.9 0.121
Diabetes 42.6 39.4 49.4 0.126
Dyslipidemia 67.5 65.0 72.9 0.197
Cigarette smoking 17.0 22.8 4.7 <0.001
Atrial fibrillation 31.7 27.2 41.2 0.023
Alcohol drinking 21.1 30.0 2.4 <0.001
Chronic coronary syndrome 20.0 21.7 16.5 0.324

Table 2 - Sex-based comparison of HF characteristics

Total
De novo HF 57.4
Acute decompensated chronic HF 42.6
HF etiology
Ischemic 39.6
Valvular 26.4
Alcoholic 7.2
Types of HF
HFrEF 66.4
HFmrEF 9.9
HFpEF 23.7

Male Female p-value
62.8 45.9

37.2 54.1 0.009
47.8 22.4 <0.001
21.7 36.5 0.011
10,6 0 0.002
76.1 451

10.6 8.5 <0.001
13.3 46.3
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Table 3 - Laboratory parameters

Male IQR Female IQR p-value
eGFR 65.0 44.0 45.0 35.0 <0.001
Total cholesterol 134.0 59.0 153.0 47.25 0.012
LDL 69.0 49.5 80.0 45.75 0.050
HDL 41.0 15.0 45.0 18.75 0.008
Triglycerides 104.0 59.0 103.0 46.5 0.863
HbA.,, 6.1 1.1 6.0 1.08 0.815
NT-proBNP 6430.0 9720.0 5000.0 13012.5 0.906

Male o Female o p-value
Hemoglobin 13.13 2.1 12.04 2.05 <0.001
Uric acid 8.28 2.39 7.62 2.55 0.027

Table 4 - Primary endpoint and associated clinical outcomes

Total Male Female p-value
Primary endpoint 0.588
Unplanned hospital visit 10.9 10.0 12.9 0.474
Oral diuretic up-titration 6.0 6.1 5.9 0.942
Heart failure hospitalization 15.5 15.0 16.5 0.757
Cardiovascular death 7.5 8.9 47 0.229
All-cause death 83 9.4 5.9 0.327

Table 5 - Secondary outcomes

Total Male Female p-value
Discharge with complete GDMT 50.4 55.4 413 0.041
LVEF improvement 1 year after 56.0 66.0 34.1 <0.001
discharge
LVEF worsening 1 year after discharge ~ 13.5 22.7 0.030

were more frequently discharged on complete GDMT (p
= 0.041). Additionally, LVEF improvement one year after
discharge was significantly more common among male
patients (p <0.001), whereas LVEF worsening was more
frequently observed in female patients (p = 0.030).

Discussion

This study aimed to explore sex-related differences in the
clinical presentation, management, and outcomes of HF
patients. Our findings demonstrate significant differences
between male and female patients in terms of age, etiol-
ogy, and clinical characteristics, with both genders exhib-
iting distinct patterns in response to treatment and dis-
ease progression. However, regarding primary outcomes,
no significant sex-related differences were observed.
Consistent with previous literature, female patients
in our cohort were older and more frequently presented
with HFpEF, while male patients more commonly had
ischemic heart disease as the underlying etiology.''* Al-
though no significant differences were found in the prev-
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alence of cardiovascular comorbidities, female patients
exhibited a higher incidence of atrial fibrillation. These
observations align with current epidemiological studies
suggesting that HFpEF is often linked to chronic comor-
bidities and a more gradual deterioration of cardiac func-
tion over time.'™'®

This study also found that male patients had higher
rates of smoking and alcohol intake, which are well-
known risk factors for ischemic heart disease.”>'” The
higher prevalence of ischemic heart failure among male
patients may be attributed to these lifestyle factors, which
play a crucial role in the development of coronary artery
disease and thereby predispose individuals to HF devel-
opment. These findings underscore the distinct lifestyle
and clinical profiles between men and women with HF
— men being more likely to exhibit behaviors associated
with traditional cardiovascular risk factors, while women
may face a higher prevalence of arrhythmias and other
complications, such as depression and anxiety.%%18

Regarding HF presentation, male patients more fre-
quently presented with new-onset HF, while female pa-
tients were more prone to experiencing acute decompen-
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sation of pre-existing chronic HF. This trend is consistent
with findings in the literature, suggesting that women
are more likely to experience acute decompensation in
the context of chronic HF, potentially due to the more
complex and progressive nature of the disease in this
population.’?® These sex-related differences have im-
portant clinical implications for an earlier detection and
management of this syndrome in both sexes, reinforcing
the need for tailored approaches that account for the
sex-specific pathophysiology of the disease.

Interestingly, NT-proBNP levels ate admission did not
differ significantly between sexes. This suggests that
while NT-proBNP remains a valuable prognostic tool, its
interpretation as a single isolated measure may be insuf-
ficient to capture sex-specific differences in heart failure
severity. These findings underscore the necessity for inte-
grative analyses encompassing additional biomarkers and
relevant clinical variables.

When assessing metabolic parameters, although fe-
male patients are typically reported to have lower cho-
lesterol and LDL levels,?"?? our study found the opposite.
One possible explanation are the hormonal changes that
occur after menopause, which are known to reduce the
protective effects of estrogen on lipid metabolism, there-
by contributing to a more atherogenic profile in older
women.”'721.22. Additionally, female patients had higher
HDL cholesterol levels, which is typically considered pro-
tective; however, its clinical relevance in the context of HF
remains uncertain.

Renal function, as assessed by eGFR, was significantly
lower in female patients, supporting previous observa-
tions that women with HF often present with a greater
burden of comorbidities, including chronic kidney dis-
ease.? Surprisingly, there were no significant differences
in terms of HbA, _or triglyceride levels between sexes,
suggesting similar glycemic control and lipid metabolism
in these specific parameters. Together, these results em-
phasize the importance of considering sex-specific met-
abolic and renal profiles when assessing and managing
patients with HF, as these factors may influence disease
trajectory and therapeutic response.

Despite the numerous sex-related differences de-
scribed above, no statistically significant differences were
found in the primary composite endpoint, which included
unplanned hospital visits for intravenous diuretic thera-
py, oral diuretic up-titration, HF hospitalizations, cardio-
vascular death, and all-cause mortality. Numerous stud-
ies'"2? indicate that women with HF present with lower
hospitalization rates and a better survival rate than men.
However, despite the distinct clinical characteristics and
treatment patterns observed between both groups, male
and female patients responded similarly in terms of the
predefined primary outcomes in this study. One possible
explanation for this discrepancy is the relatively small sam-
ple size and limited number of events in each subgroup,
which may have reduced the statistical power to detect
modest yet clinically meaningful differences between
groups. Additionally, as this study reflects the experience
of a cardiology department in a Portuguese hospital, the
exclusion of older patients with more comorbidities or
acute decompensation due to non-cardiac causes, such as
acute infection, who were admitted to internal medicine

wards, may not fully represent the broader heart failure
population, potentially introducing selection bias. This
context may limit the generalizability of our findings and
influence comparisons in clinical outcomes.

Longitudinal data revealed another key difference:
men showed significantly greater improvement in LVEF
one year after discharge, whereas women experienced
more frequent cardiac function deterioration during
the same period.'®?* This discrepancy may be partially
explained by the differing HF profiles between sexes —
with men more commonly presenting with de novo HF
and HFrEF which typically responds better to pharmaco-
logical therapy, while women more frequently exhibited
acute decompensated chronic HF and preserved ejection
fraction, a heterogeneous condition for which therapeu-
tic options remain limited, and outcomes are generally
less favorable.®82>

Although current guidelines do not differentiate treat-
ment based on sex, latest evidence suggests that women
may require different dosages of certain medications and
may experience varying levels of benefit from certain
drugs compared to men.*?2” The underrepresentation of
women in clinical trials has contributed to gaps in knowl-
edge regarding their disease mechanisms and responses
to treatment, with therapeutic recommendations largely
developed based on male-dominant data.'>"

Limitations

These findings contribute to the growing evidence of
sex-related differences in HF management and outcomes.
However, this study has some limitations that should be
considered when interpreting the results. First, the retro-
spective and observational design of the study limits caus-
al inference and may be subject to residual confounding.
The single-center design, focused on patients admitted to
a cardiology unit, may reduce the generalizability of the
findings to other patient populations or care settings. The
study analyzed outcomes over a two-year period, which
may not fully capture the long-term evolution and prog-
nosis of chronic HF, particularly in women. Additionally,
missing or incomplete data, along with the unavailability
of variables such as medication adherence and socioeco-
nomic factors, may introduce bias and limit the under-
standing of factors influencing outcomes like hospitaliza-
tion rates. Lastly, the study was based on a relatively small
sample size from a single institution, which may limit the
ability to detect subtle differences between groups and
reduce the external validity of the findings.

Conclusions

This study highlights that sex-related differences in HF,
particularly in terms of presentation, etiology, and re-
sponse to therapy, are real and warrant greater atten-
tion in clinical practice. Although no significant dispari-
ties were observed in the composite primary outcome,
women were less likely to receive complete GDMT and
more frequently experienced worsening of LVEF over
time. Moving forward, it is crucial to bridge disparities
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in treatment strategies and ensure equitable care for
both men and women in HF management. Therefore,
understanding sex-specific differences is not only im-
portant but imperative for the formulation of targeted
preventive and therapeutic interventions. Incorporating
these distinctions into routine clinical decision-making
will enhance diagnostic precision, improve adherence to
evidence-based care, and ultimately optimize outcomes.
Future research must prioritize sex-based analyses and
adopt more inclusive research designs to better elucidate
the biological, clinical. and systemic mechanisms driving
these disparities.

Conflicts of interest
The authors have nothing to declare.

Funding
The authors have nothing to declare.

Ethical statement
The study was conducted in accordance with the Declara-
tion of Helsinki.

Informed consent
Informed consent was obtained from all subjects involved
in the study.

References

1. Seferovi¢ PM, Vardas P, Jankowska EA, et al. The Heart
Failure Association Atlas: Heart Failure Epidemiology and
Management Statistics 2019. Eur J Heart Fail 2021;23:906-914.

2. Delgado JF, Bueno H. Heart failure: health is priceless... but
still expensive. Eur J Heart Fail 2016;18:1141-1143.

3. Baptista R, Silva Cardoso J, Canh&o H, et al. Portuguese Heart
Failure Prevalence Observational Study (PORTHOS) rationale
and design — A population-based study. Rev Port Cardiol
2023;42:985-995. English, Portuguese.

4. Fonseca C, Bras D, Araujo |, Ceia F. Heart failure in numbers:
Estimates for the 21st century in Portugal. Rev Port Cardiol
2018;37:97-104.

5. DN/Lusa. 2024. Alentejo é a regido do pais com maior
prevaléncia de insuficiéncia cardiaca. Online. Available from:
https://www.dn.pt/sociedade/alentejo-e-a-regiao-do-pais-com-
maior-prevalencia-de-insuficiencia-cardiaca. [cited 2025-09-14].

6. Fazzini L, Casati M, Martis A, Perra F, Rubiolo P, Deidda M,
et al. Gender Effect on Clinical Profiles, Pharmacological
Treatments and Prognosis in Patients Hospitalized for Heart
Failure. J Clin Med 2024;13:881.

7. Rossouw JE. Hormones, genetic factors, and gender differences
in cardiovascular disease. Cardiovasc Res 2002;53:550-557.

8. Savarese G, D'’Amario D. Sex Differences in Heart Failure.

In: Kerkhof PLM, Miller VM, eds. Sex-Specific Analysis of
Cardiovascular Function. Online. Cham: Springer International
Publishing; 2018. p. 529-544. Available from: https:/doi.
org/10.1007/978-3-319-77932-4_32. [cited 2025-09-14].

437_442_Prehledovy_clanek_Costa_kp.indd 442

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Kawai A, Nagatomo Y, Yukino-lwashita M, et al. Sex
Differences in Cardiac and Clinical Phenotypes and Their
Relation to Outcomes in Patients with Heart Failure. J Pers
Med 2024;14:201.

Lala A, Tayal U, Hamo CE, et al. Sex Differences in Heart
Failure. J Card Fail 2022;28:477-498.

Kim HM, Kim HL, Kim MA, et al. Sex differences in clinical
characteristics and long-term outcome in patients with heart
failure: data from the KorAHF registry. Korean J Intern Med
2024;39:95-109.

Bozkurt B, Khalaf S. Heart Failure in Women. Methodist
Debakey Cardiovasc J 2017;13:216-223.

Hopper I, Kotecha D, Chin KL, et al. Comorbidities in Heart
Failure: Are There Gender Differences? Curr Heart Fail Rep
2016;13:1-12.

Lam CSP, Arnott C, Beale AL, et al. Sex differences in heart
failure. Eur Heart J 2019;40:3859-3868.

Borlaug BA, Paulus WJ. Heart failure with preserved ejection
fraction: pathophysiology, diagnosis, and treatment. Eur Heart
J2011;32:670-679.

Bozkurt B, Ahmad T, Alexander K, et al. HF STATS 2024: Heart
Failure Epidemiology and Outcomes Statistics An Updated
2024 Report from the Heart Failure Society of America. J Card
Fail 2025;31:66-116.

Regitz-Zagrosek V. Sex and Gender Differences in Heart
Failure. Int J Heart Fail 2020;2:157-181.

Sumarsono A, Xie L, Keshvani N, et al. Sex Disparities in
Longitudinal Use and Intensification of Guideline-Directed
Medical Therapy among Patients with Newly Diagnosed
Heart Failure with Reduced Ejection Fraction. Circulation.
2024;149:510-520.

Patel RB, Fonarow GC, Greene SJ, et al. Kidney Function and
Outcomes in Patients Hospitalized With Heart Failure. JACC
2021;78:330-343.

Melsom T, Norvik JV, Enoksen IT, et al. Sex Differences in
Age-Related Loss of Kidney Function. J Am Soc Nephrol
2022;33:1891-1902.

Holven KB, Roeters van Lennep J. Sex differences in lipids:

A life course approach. Atherosclerosis 2023;384:117270.

von Hafe P. Gender differences in lipid profile and therapy Rev
Port Cardiol 2019;38:571-572.

Deng Y, Zhang J, Ling J, et al. Sex differences in mortality and
hospitalization in heart failure with preserved and mid-range
ejection fraction: a systematic review and meta-analysis of
cohort studies. Front Cardiovasc Med 2024;10:1257335.
Schulz A, Lange T, Evertz R, et al. Sex-Specific Impairment

of Cardiac Functional Reserve in HFpEF. JACC: Advances
2023;2:100327.

Becher PM, Fluschnik N, Blankenberg S, Westermann D.
Challenging aspects of treatment strategies in heart failure
with preserved ejection fraction: “Why did recent clinical trials
fail?” World J Cardiol 2015;7:544.

Santema BT, Ouwerkerk W, Tromp J, et al. Identifying optimal
doses of heart failure medications in men compared with
women: a prospective, observational, cohort study. The Lancet
2019;394:1254-1263.

Seeland U, Regitz-Zagrosek V. Sex and Gender Differences

in Cardiovascular Drug Therapy. In: Regitz-Zagrosek V, ed.
Sex and Gender Differences in Pharmacology. Online. Berlin,
Heidelberg: Springer Berlin Heidelberg; 2012. p. 211-236.
Available from: https:/doi.org/10.1007/978-3-642-30726-3_11.
[cited 2025-09-14].

19/09/2025 14:12:18




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


