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Abstract

Heart failure (HF) is a complex clinical
syndrome, with high prevalence in the eld-
erly. The World Heath Organization (WHO)
predicts that by 2050 the population aged
over 80 years will account around 400 mil-
lion, reflecting that HF will still represent a
major public health concern. Improved
management of cardiovascular diseases and
HF, together with the increased life
expectancy explains, at least in part, the
high prevalence of HF especially in the eld-
erly. Beside the canonical therapy for HF
failure, including angiotensin converting
enzyme inhibitors, angiotensin receptor
blockers, beta-blockers and aldosterone
antagonists, new potential and promising
therapies, such as sacubitril/valsartan, iron
deficiency treatment and serelaxine, are
emerging also in elderly HF patients. In this
review we focus on the classical recom-
mended HF therapy and the possible appli-
cation of new trends in elderly.

Heart failure in elderly population

Heart failure (HF) is a complex clinical
syndrome, whose incidence and prevalence
are higher among elderly compared to
younger subjects; in over 80 years patients,
it approaches 10%. The geriatric population
is also characterized by worse outcome,
with a mean survival time of 2.5 years from
diagnosis.1-3 The World Heath Organization
(WHO) predicts that by 2050 the population
aged over 80 years will account of 400 mil-
lion people, suggesting that HF will still
represent a major public health concern.4,5

Improved management of cardiovascular
diseases and HF, together with the increased

life expectancy may in part explain the high
prevalence of HF especially in the elderly.
However, most of the clinical trials, focus-
ing on new potential therapies in HF, under-
represent the elderly population, leaving cli-
nicians with very few evidence-based rec-
ommendations in this population. The rea-
sons why these patients are generally not
included in the clinical trials are mainly
related to the presence of other comorbidi-
ties, impaired renal function, and different
profile of drug tolerance and increased like
hood of drug tolerance. These conditions,
together with the aging process, influence
the decision making in drug therapy pre-
scription.6,7 However, it is also well estab-
lished, that preventive therapies and med-
ical advances are a key contributor to the
extension of lifespan and to successful age-
ing. Aging is mainly defined by the chrono-
logical age, the subjects aged 65 years and
over are usually classified as elderly.
However, this is only a traditional threshold
since a clear measurement of aging process
is complex. Comorbidities, lifestyle, and
genetics are some of the important issues to
considered in the heterogeneity observed in
elderly population.8 Regardless the defini-
tion of elderly, the extended lifespan may
induce a longer exposure to risk factor that
can lead to HF development. In addition,
the age-related modification of cardiac
structure and function, including impaired
diastolic function and increased ventricular
mass, make more prone the development of
HF in elderly. The cellular pathophysiology
of the ageing heart is defined by several
mechanisms, such as cardiomyocyte necro-
sis, apoptosis and hypertrophy, enhance-
ment of cardiac fibrosis, up-regulation of
renin-angiotensine aldosterone axis and
down regulation of beta-adrenergic sys-
tem.9,10 These changes predispose to the
development of HF with preserved systolic
function; moreover, chronic inflammation
and vascular stiffness facilitate the athero-
sclerotic process, leading to ischemic heart
disease and development of HF with
reduced systolic function.

Heart failure treatment in elderly

Efficacy and safety of angiotensin con-
verting enzyme inhibitors (ACE-inhibitors)
in elderly have been confirmed by impor-
tant clinical trials including: Survival And
Ventricular Enlargement (SAVE), The
Trandorapril Cardiac Evaluation (TRACE),
Studies Of Left Ventricular Dysfunction
(SOLVD) and Assessment of Treatment
with Lisinopril and Survival (ATLAS).11-14

Although ACE-inhibitors are strongly rec-

ommended, the gradual titration of dosage
and the presence of side effects or drug
intolerance are frequent in the elderly popu-
lation with multiple comorbidities. In case
of intolerance to ACE-inhibitors,
angiotensin receptor blockers (ARBs) use
should be considered in this population, as
in the general population. Importantly, sev-
eral studies did not show any negative
impact of increasing age on outcomes after
ARBs therapy.15

The benefits of beta-blockers in elderly
HF patients have been also well documented
by Study of the Effects of Nebivolol
Intervention on Outcomes and
Rehospitalization in Seniors with Heart
Failure (SENIOR) and Metoprolol CR/XL
Randomized Intervention Trial in chronic
Heart Failure (MERIT-HF).16,17 In these tri-
als, it has been demonstrated that bet-block-
ers use significantly reduced cardiovascular
mortality and all cause mortality also in the
elderly. Similar to ACE-inhibitors and ARBs,
beta-blockers can cause important side
effects, such as hypotension and bradycardia
resulting in falls and injuries. However, a
recent meta-analysis, performed in studies
where elderly patients affected by hyperten-
sion were treated with ACE-inhibitors,
ARBs, or beta-blockers, has shown that the
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use of these classes of drugs is not associated
with a higher risk of injurious falls.18

Although the use of aldosterone antago-
nists is frequently associated with the devel-
opment of hyperkalaemia and renal failure,
important trials as The Eplerenone in Mild
Patients Hospitalization and Survival Study
in Heart Failure (EMPHASIS-HF), the
Randomized Aldactone Evaluation Study
(RALES), and Epleronone Post-Acute
Myocardial Infarction Heart Failure Efficacy
and Survival Study (EPHESUS), have
shown a relevant reduction in all-cause mor-
tality, cardiovascular mortality and HF hos-
pitalization and, importantly, these advan-
tages are maintained in the elderly popula-
tion, despite and increase in side effects.19,20

Diuretics use is recommended to reduce
the signs and symptoms in patients with
systolic HF, however these drugs seem to
have no impact on survival. Elderly patients
presenting with congestion benefit from
diuretics therapy during hospitalization and
they have to continue this therapy after dis-
charge. According to Systolic Heart failure
treatment with the If inhibitor ivabradine
Trial (SHIFT), ivabradine use reduced
either cardiovascular mortality and hospi-
talization rate and no differences were
observed in patients older than 65 years.21

Regarding implantable cardioverter
defibrillator (ICD) and cardiac resynchro-
nization therapy (CRT) use in the elderly,
several studies have reported inconsistent
results. For example, the Danish Study to
Assess the Efficacy of ICDs in Patients with
Non-ischemic Systolic Heart Failure on
Mortality (DANISH), implanted as primary
prevention, has reported no benefit after ICD
implantation in patients of more than 60
years old. Subgroup analysis of DANISH
study showed that sudden cardiac death rate
was similar in patients younger or older than
70 years, whereas non sudden cardiac death
rate was significantly higher in elderly
patients.22 Other studies did not report any
interaction of age in the effectiveness of ICD
therapy, however it should be mentioned that
mostly of them recruit patients from 18 to 80
years old and patients over 80, are excluded.
Of interest, recent meta-analyses have
reported no differences in overall survival
between young and elderly patients after
ICD implantation and, in elderly HF patients
ICD therapy shows a significant higher sur-
vival compared to non implantation.23,24

Because of the low number of elderly
patients included in the CRT trials, data
regarding the benefit of this therapy in elder-
ly are limited. However, some sub-analysis
of studies and observational studies have
reported that left ventricular ejection fraction
after CRT implantation ameliorates in elder-
ly subjects similarly to younger patients.25

New trends in heart failure
treatment in the elderly

Sacubitril/valsartan
Over-activity of Renine-Angiotensin-

Aldosterone axis is one of the most impor-
tant features of chronic HF and its blockade
represents a milestone in the armamentarium
of HF therapy. Recently, ARB blockers com-
bined with a neprilysin inhibitor (sacubitril)
has emerged as an effective therapy in
patients with HF and with an left ventricular
ejection fraction of less than 35%. Neprilysin
is an endopeptidase responsible for the
degradation of natriuretic peptides,
adrenomedullin and bradykinin. Circulating
natriuretic peptide, through activation of
natriuretic peptide receptors, generate cGMP,
resulting in myocardial relaxation, attenua-
tion of left ventricular remodelling, enhanced
diuresis and natriuresis and reduce the levels
of renin and aldosterone secretion. The effi-
cacy and safety of this drug has been
described in Prospective comparison of
ARNi with ACEi to Determine Impact on
Global Mortality and morbidity in HF trial
(the PARADIGM-HF trial), which showed
that sacubitril/valsartan use was associated
with a significant reduction of all cause mor-
tality, cardiovascular mortality and HF hos-
pitalization rate compared to enalapril.
Furthermore, the neuro-hormonal profile of
patients receiving sacubitril/valsartan dis-
played a significant reduction in circulating
NT-pro-BNP levels. Despite relevant poten-
tial side effects, including hypotension and
hyperkalaemia, the benefit of this therapy on
survival was maintained in elderly HF
patients and no relevant interaction between
age and side effects have been reported.26

Since neprilysin is also involved in
beta-amyloid clearance pathway, several
concerns have been raised considering that
inhibition of this enzyme could influence
the degradation of beta-amyliod in the cen-
tral nervous system, leading to dementia
development. Regarding to this concern,
data from different trials, have been
analysed.27 Considering the cognitive per-
formance no evidence of increased demen-
tia risk has been found during a median fol-
low-up of 2.25 years. It should be men-
tioned that in these studies, dementia, cog-
nitive disorders or delirium were identified
as anamnestic data, while specific tools to
evaluate cognitive performance are current-
ly used in ongoing trials. Finaly, a longer
follow-up will help to definitively exclude
the risk of dementia development.

Iron supplements
As we mentioned above, extra-cardiac

comorbidities complicate HF progression.

Iron deficiency has been reported as a fre-
quent comorbidity in HF, with a prevalence
ranging from 37% to 50% in European
countries and up to 61.3% in USA.
Mechanisms underlying iron deficiency in
HF are still unclear but the reduced supply
in the reticuloendothelial system together
with the reduced gastro-intestinal absorp-
tion are considered to play an important
role. Of note, in elderly patients, which
have an high prevalence of renal function
impairment, malnutrition, sarcopenia,
frailty and chronic inflammatory disease,
there is an higher probability to develop
iron deficiency.28

The Ferric Carboxymaltose Evaluation
on Performance in Patients with Iron
Deficiency in Combination with Chronic
Heart Failure (CONFIRM-HF) trial has
demonstrated that treatment with intra-
venous iron supplements results in
improved functional capacity and reduced
symptoms in HF patients. The Ferinject
Assessment in Patients with Iron
Deficiency and Chronic Heart Failure
(FAIR-HF trial) has reported that iron sup-
plements in HF patients is safe and pre-
serves renal function. Sub-analysis of these
data has reported similar benefits also in
elderly aged above 69 years.29

Serelaxin
Relaxin is a human hormone mainly

produced by corpus luteum and placenta
during pregnancy. Relaxin is known to
interact with a G protein-coupled receptor,
inducing cyclic adenosine monophosphate
(cAMP) production and nitric oxide release.
Additionally, relaxin upregulates the activi-
ty of vascular matrix metalloproteinase-2
influencing cardiac remodelling. Based on
relaxin pharmacological properties it has
been postulated that this drug increases car-
diac output and arterial compliance. In
Serelaxin, recombinant human relaxin-2,
for treatment of acute heart failure (Relax-
AHF trial), recombinant human relaxin-2
peptide hormone has been administered in
HF patients to test its effect on dyspnea.
This was a Phase 3 study where patients of
18 years and older have been enrolled. Data
from this study have reported that use of
serelaxin resulted in dyspnoea relief,
increase in 180 days survival rate, but it
failed to show any improvement in re-hos-
pitalization or survival at 60 days.29

Furthermore, from the subgroup analysis, a
significant reduction of mortality vs place-
bo has been observed in patients aged >75
years. However, other ongoing studies to
prove efficacy of this drug are proceeding.
Relax-AHF 2 study is designed to evaluate
the role of intravenous infusion of serelaxin
in addition to standard therapy in patients
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with acute HF. Primary endpoint are focus-
ing on dyspnoea, cardiovascular and all
cause mortality.30

Left ventricular assist devices
Left ventricular assist devices (LVAD)

implantation in end-stage heart failure is
mainly applied as bridge to transplantation
or destination therapy. The restriction of
heart transplantation in patients aged more
than 65 year older, the high frequency of
comorbidities among elderly patients and
first diagnosis of HF in elderly subjects are
responsible for the increase in the number
of patients receiving LVAD as destination
therapy (up to 45.7%).31 Data from the
Interagency Registry for Mechanically
Assisted Circulatory Support) Profiling
Identifies Ambulatory Patients at High
Risk on Medical Therapy After
Hospitalizations for Heart Failure
(INTERMACS), report that from 2003 till
2014, the percentage of LVADs implanta-
tion in patients aged >75 years rose from
3% to 11%. In the same period, over the
years, although elderly patients undergo-
ing LVAD implantation were older and
sicker, we have witnessed a progressive
reduction in mortality, dropping from 61%
in 2003 to 18% in 2014. 

Although in several studies age resulted
an indipended predictor of mortality after
LVAD implantation, INTERMACS registry
have reported a 63% survival rate in
patients aged more than 70 years.32 Even
though, the survival in younger patients is
significantly higher, considering this age
group and compering it to elderly patients
receiving only drug therapy, the results look
promising. Interestingly, in a population of
frail LVAD patients, according to Fried cri-
teria, it has been observed that in 50% of
them frailty status significantly decreased
after 6 months of LVAD transplantation.33

Indeed, it has been described a robust
improvement in physical performance of
this patients after LVAD implantation.
However, as reported from a recent meta-
analysis, frailty significantly affects sur-
vival in LVAD recipients.34

Conclusions

Despite HF is a disease that mainly
affects the elderly population, the choice of
the best therapeutic strategy is always chal-
lenging in this population. However, recent
clinical trials and guidelines suggest that the
recommendations for HF treatment in the
general population, including new promis-
ing therapies and strategies, may improve
survival also in the elderly population.
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