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The pattern of the frailty syndrome in
chronic heart failure

Snejana B. VETRILA, Livi T. GRIB, Anastasia A. IVANES

“N. Testemitanu” State University of Medicine and Pharmacy, Chisinau, Republic of Moldova

~— ABSTRACT N

Introduction. The coexistence of cardiovascular diseases and frailty has been demonstrated, with the
prevalence of frailty ranging from 19% to 76%. The presence of frailty significantly influences decision-
making regarding the type and timing of diagnostic strategies.

Objectives. To assess the features of frailty syndrome in patients with heart failure.

Material and methods. A comprehensive search was conducted in PubMed, Google Search, and
ResearchGate databases using the keywords “frailty”, “heart failure”, following the STROBE criteria and
PRISMA recommendations.

Outcomes. The first publication on frailty syndrome in patients with heart failure dates back to 2007,
with research in this area peaking in 2021. The prevalence of frailty in heart failure varies due to differences
in age groups, assessment methods, and study designs. Frailty affects approximately 70% of heart failure
patients over 80 years of age, challenging the stereotype that frailty is solely associated with elderly
individuals. Recently issued data by the World Health Organization (WHQO) stated that although frailty
and heart failure are common in older adults, the prevalence of frailty in this category of patients is
independent of age. It is worth noting that frailty is more common in women, yet women tend to have a
better prognosis. Diagnosing frailty in heart failure patients is challenging due to the overlap of clinical
symptoms. The interaction between heart failure and frailty increases the risk of decompensation, dependency,
and negative outcomes.

Conclusions. Previous studies have primarily focused on frailty in elderly patients with heart failure.
However, chronological age cannot represent an independent parameter in the assessment of frailty, and
patients with heart failure should be assessed for the presence of frailty sovereignly of age for prudent risk
stratification. Recognizing and early identification of frailty across all age groups will improve prognosis by
reducing hospitalizations and enhancing quality of life.
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INTRODUCTION

Cardiovascular disease remains the leading cause of
mortality and disability, accounting for one-third of
global deaths and is expected to increase by approxi-
mately 10% in 2030. As a complex chronic condition,
heart failure (HF) affects over 64 million people world-

wide, significantly impacting the social, medical, and
economic burden [1].

Clinical researches have demonstrated the coexist-
ence of cardiovascular diseases with frailty - a multidi-
mensional syndrome characterized by a decrease in
function and physiological reserves, reduced homeo-
static tolerance, increased sensitivity, and vulnerability
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to stressors. The concept of frailty is relatively new in
medical practice and has been the subject of several
discussions. Initially conceived as a purely geriatric syn-
drome, frailty has been interdisciplinary applied, in-
cluding in cardiology, over the last decade. Recently is-
sued data by the World Health Organization (WHO)
stated that although frailty and heart failure are com-
mon in older adults, the prevalence of frailty in this pa-
tient category is independent of age. Thus, chronologi-
cal age cannot serve as an independent parameter in
assessing frailty, and patients with heart failure should
be assessed for the presence of frailty regardless of age
for prudent risk stratification.

The reported prevalence of frailty in heart failure
patients varies between 19% and 76%, being more
common in patients with heart failure with preserved
ejection fraction (HFpEF) compared to reduced ejection
fraction (HFrEF) [2-4]. The common pathophysiological
mechanisms for heart failure and frailty involve a cas-
cade of neurohormonal, metabolic, inflammatory, and
immunological disturbances. The homeostatic imbal-
ance in heart failure exacerbates the decrease in mus-
cle mass and strength, thus benefit the occurrence of
sarcopenia, cachexia, and the onset of frailty syndrome
(FS). Considering FS can be a decisive factor in the diag-
nosis and treatment process of patients with cardiovas-
cular diseases. As frailty increases in these patients, an
individualized approach is necessary to address deficits
in various domains such as physical, cognitive, socioec-
onomic. Current information on prognosis does not
provide clinicians with the most objective insights into
disease progression; consequently, prognostic evalua-
tion is rarely used and is informal in clinical practice [5].
The vast majority of clinical research reflects the gener-
al population with heart failure, yielding limited results,
due to short-term studies and modestly elucidated clin-
ical manifestations, assessment tools, and laboratory
features. Thus, the management of frail patients with
heart failure remains a challenge for multidisciplinary
healthcare teams [6]. Considering that frailty is closely
associated with heart failure outcomes such as disabili-
ty, institutionalization, low quality of life, and prema-
ture death, we sought to study the literature that re-
flects the impact of frailty on the onset and progression
of heart failure.

The aim of study: to assess the particularities of
frailty syndrome in patients with heart failure.

METHODS

Specialized literature was selected using PubMed,
Google Search, and ResearchGate databases, employ-
ing the keywords “frailty” and “heart failure” for the
period of 2018-2023. The search yielded a total of
16,400 publications mentioning the word “frailty”. Af-
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ter applying the filters and narrowing down the search
with the specification “frailty in heart failure”, 345 re-
sults were identified. Following a review of the titles
and abstracts, 27 full-text articles were selected for
further analysis. The literature review was conducted
in accordance with the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology)
criteria and PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines.

RESULTS

The first publication on frailty syndrome (FS) in heart
failure patients emerged in 2007, with a significant
peak observed in 2021 (Figure 1).

Prevalence

A review of publications on the prevalence of frailty
syndrome (FS) in patients with heart failure (HF) re-
veals a wide range, varying from 18% to 94% of cases
(Table 1).

Studies that specifically assessed physical frailty re-
ported a prevalence of 42.9%, while those that evaluat-
ed the psychological and/or social domains, also known
as multidimensional frailty, found a frailty prevalence of
47.4% [7]. A meta-analysis of 3,033 participants with
heart failure reported a prevalence ranging from 25.4%
to 76% [4]. Using data from the TOPCAT trial, a frailty
index based on 39 clinical, laboratory, and self-reported
variables revealed an impressive frailty prevalence of
94% among heart failure patients with preserved ejec-
tion fraction (HFpEF) [8].

More detailed results were obtained from a study
involving 467 ambulatory patients with heart failure,
which found a prevalence of 52% for physical frailty,
65% for clinical frailty (presence of 5 non-cardiac co-
morbidities), 39% for social frailty, and 18% for cogni-
tive frailty. Thus, it has been established that the prev-
alence of frailty syndrome in heart failure varies, which
can be attributed to the heterogeneity of age groups,
assessment methods, and domains of frailty evaluation
in different studies [9].

Pathophysiology

Heart failure and frailty syndrome are complex and
interconnected conditions that can manifest inde-
pendently or in combination. The relationship between
frailty and heart failure is of significant interest, as
approximately half of heart failure patients are consid-
ered frail [10]. The literature explains the frequent oc-
currence of frailty in individuals with heart failure
through shared pathophysiological mechanisms. In-
flammatory processes, metabolic abnormalities, and
autonomic disturbances are hypothesized to contribute
to the development of frailty, leading to decreased skel-
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TABLE 1. The prevalence of frailty syndrome among patients with heart failure

Authors, year Study type

Reporting results

Shirley sze, 2021 Clinic, prospective, randomized,

n=460

Physical frailty - 52%
Social frailty - 39%
Cognitive frailty - 18%

Xige wang, 2018 Meta-analysis Frailty syndrome 25,4% - 76,0%
n=3033

Natalie A. Sanders, 2018 Post-hoc All domains frail patients - 94%
n=1767

Denfeld et al., 2018 Review and meta-analysis Physical frailty - 42,9%
n=6896 Psyho-social frailty - 47,4%

etal muscle function and impaired exercise capacity.
Cognitive impairments and reduced cerebral perfusion
in heart failure patients also increase their vulnerability
to falls and accelerate the progression of frailty [11].
Research findings have highlighted the overlapping
clinical symptoms between heart failure and frailty syn-
drome, posing challenges in distinguishing between
these two pathological conditions (Figure 2).

Assessment tools

Initially, the diagnostic criteria for frailty proposed in
2001 were based on Fried's phenotype and focused
solely on physical frailty, primarily in the context of
geriatrics. Fried et al. suggested that the development
of frailty is influenced by age-related physiological

changes, which manifest as characteristics of physical
frailty, including unintentional weight loss, decreased
muscle strength and mass, slow walking speed, fatigue,
and reduced physical activity. Frailty was defined as the
presence of at least three out of five criteria, while the
presence of one or two criteria was considered a
“pre-frail” state, and the absence of all criteria indicat-
ed a “robust” patient (Figure 3).

The correlations between frailty and cardiac pathol-
ogies imposed to create a validated score to obtain data
on prognosis and the possible interference of frailty
therapy with basic treatment in HF. The contemporary
model of frailty is based on the accumulation of deficits
and recognizes that frailty results not only from physi-
cal deficits, but also cognitive disorders, depressive
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FIGURE 3. The Fried’s phenotype of frailty

symptoms, reduced functionality, comorbidities, mal-
nutrition, social isolation, accumulation of whom accel-
erates the aging [6]. Recently, Sze et al. compared three
of the main tools (Fried’s phenotype, frailty index and
Edmonton frailty score) in HF patients used to identify
frailty syndrome. The authors found that more than
half of patients tested with a single tool were found to
be as frail as those tested with three different tools si-
multaneously. Misattributing frailty to a patient who is
not actually frail or lacking a clear definition of frailty
can lead to overestimation of the frailty syndrome and
the emergence of frailty. Parallel to ageism, which dis-
criminates against people based on their age, frailty can
be defined as a prejudiced stereotype and segregation
based on the presence of frailty. This highlights the
need for the identification of a relevant instrument to
detect frailty in HF patients.

Frailty and age

Numerous publications have examined the correla-
tion between frailty syndrome (FS) and various patient
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FIGURE 2. Clinical overlap between
frailty and heart failure [26]

characteristics, including age, sex, presence of risk fac-
tors, ejection fraction (EF), and comorbidities. The as-
sociation between frailty syndrome and age has been
extensively studied and established. With the increas-
ing population of individuals aged over 65 years, the
coexistence of frailty syndrome and heart failure (HF) is
becoming more prevalent. A systematic review and me-
ta-analysis of 3033 elderly patients revealed that frailty
was an independent predictor of HF incidence, and the
presence of frailty syndrome in this population in-
creased mortality by up to 70% [4]. Frailty affects ap-
proximately 70% of HF patients over the age of 80, chal-
lenging the stereotype that FS is only associated with
HF in the elderly and highlighting the underestimation
of frailty in patients under the age of 65. Contemporary
research demonstrates that the presence of frailty syn-
drome and HF is inversely related, independent of age,
underscoring the importance of evaluating all patient
groups. The LASA study, which followed 1432 adults
aged 65-88 years over a period of 17 years, concluded
that the risk of frailty is independent of sex, age, and
the presence of comorbidities [12].

Gender differences

The prevalence of frailty is higher among women vs.
men (62.6% vs. 33.7%) [13,14]. In order to confirm the
hypothesis of the influence of gender in frail patients
with HF, 2 important studies were conducted. It was
found that women had a higher incidence of physical
frailty, accounting for 26% . As a confirmation of the
obtained data another study achieved similar data
(Figure 4). The so-called sex-related paradox was ob-
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served in the study recruiting 115 HF patients [15].
While women showed more advanced frailty, their
mortality was significantly lower compared to men. The
sex difference in the onset of frailty in patients with HF
has not been fully studied, although half of adults with
HF were women [16]. The incidence of HF doubles in
men and triples in women with each decade after age
65. The prevalence of atrial fibrillation among women
was slightly lower (41.4% vs. 47.4%), but the rate of hy-
pertension prevailed among women (93.0% vs. 89.2%).
Men were more likely to develop myocardial infarction
(30.9% vs. 18.7%) with indications for coronary angiog-
raphy and PCl in 18.9% of cases. Male smokers fre-
quently presented with COPD (47.4%), and experienced
sleep apnea, females were more prone to multimorbid-
ity, microvascular coronary disease, concentric left ven-
tricular remodeling, and HF with preserved ejection
fraction (HFpEF) with onset at older age. In contrast,
men were more likely to have macrovascular coronary
disease and develop HF with reduced ejection fraction
at a younger age. Women also had a higher frequency
of advanced functional class (NYHA 1lI-1V) (38.5% vs.
31.5%). Clinical trials have provided bias data regarding
the sex-related paradox and its impact on patient man-
agement and prognosis. Some scientific research has
shown a better prognosis in women compared to men,
while other studies have revealed inverse sex-specific
differences [17].

The clinical pattern

The frail population has been observed to have a
higher prevalence of abdominal obesity, contradicting
the notion that weight loss is associated with frailty
[18]. In terms of cachexia in frailty syndrome, its preva-
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FIGURE 4. Gender-related differences among frail individuals with heart failure [15,18]

AF — atrial fibrillation; DM — Diabetes Miletus; HBP — high blood pressure; HF — heart failure;
IHD — ischemic heart disease; Ml — myocardial infarction

lence ranges between 5% and 20% among frail patients
with chronic HF [19]. Tsuchida et al. found that the
prevalence of sarcopenia and cachexia was 52.6%
among patients with worsened chronic HF, with an av-
erage age of 64 years [20]. No correlation was detected
between ejection fraction and frailty classes [18]. The
interaction between cardiovascular pathologies and
frailty syndrome (FS) increases the risk of decompensa-
tion and dependence, resulting in a complex pheno-
type with negative outcomes. Frail patients with HF
have been shown to be more susceptible to adverse
drug reactions, major surgical complications, frequent
hospital admissions, increased 1-year mortality, and
decreased 10-year survival. Additionally, hospitaliza-
tions due to HF exacerbation were longer compared to
non-frail patients with HF [21].

More severe frailty was associated with a higher risk
of cardiovascular events. The results of a meta-analysis
on a sample of 18,757 participants confirmed the hy-
pothesis that frailty in chronic HF is associated with in-
creased mortality (48%) and all-cause hospitalizations
(40%). These findings were supported by studies that
found frailty in 52.5% of hospitalized patients due to HF
exacerbation, and another study conducted on 448 pa-
tients with chronic HF demonstrated that 92% of pa-
tients presenting to the emergency department were
frail, with 65% requiring hospitalization [22,23].

Management of frail patients with heart failure

Cardiac rehabilitation represents a valuable oppor-
tunity for the care of frail patients with heart failure
(HF). Historically, frail individuals were often excluded
from rehabilitation programs due to concerns about
their ability to engage in physical exercise. However, re-
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cent studies have demonstrated the beneficial effects
of rehabilitation and physical activity on the manage-
ment of frail patients with HF. These interventions have
shown positive impacts not only on functional out-
comes such as mobility and balance, but also on cogni-
tive and social aspects.

Discussions

Contemporary research and evidence-based clinical
practice highlight the significance of frailty syndrome
(FS) in the field of cardiology. European cardiology
guidelines emphasize the importance of assessing and
managing frailty to identify and address its reversible
causes [24]. While progress has been made in recogniz-
ing frailty among patients with heart failure, a major
challenge remains the absence of validated tools for
assessing frailty in routine clinical practice [25].

The presence of frailty can significantly impact deci-
sion-making regarding diagnostic procedures, timing of
interventions, and selection of pharmacological or
non-pharmacological treatments. Frail patients with HF
are more likely to receive fewer standard HF therapies
compared to those without frailty. This treatment dis-
parity arises from the lack of evidence-based guidelines
specifically tailored to managing frail patients with
heart failure, as clinical trials involving frail individuals
are limited [26].

CONCLUSION

The current studies have primarily focused on frailty
in elderly patients with heart failure, revealing that
frailty is a complex clinical syndrome linked to a higher
prevalence of comorbidities. However, research exam-
ining frailty in patients under 65 years of age is limited.
Recent investigations have indicated sex differences
among frail heart failure patients, with a higher inci-
dence of frailty observed in women, while men experi-
ence increased mortality and hospitalization rates.
Studies have demonstrated that frailty syndrome am-
plifies the risk of adverse outcomes in heart failure pa-
tients, including hospitalizations and mortality. Early
identification of the risk of becoming frail (“pre-frail”
state) in patients with heart failure allows for prompt
multidisciplinary interventions aimed at improving
prognosis, outcomes, and management, reducing hos-
pitalizations, and enhancing quality of life. Refining the
criteria for defining frailty in patients with heart failure
through clinical studies and implementing them in clin-
ical practice will contribute to a more rigorous patient
screening and the prescription of safer treatments,
thus avoiding the risk of frailtysm.
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