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Abstract

Heart Failure (HF) is a common condition affecting predominantly older people. Symptoms include
breathlessness and fatigue which can significantly impact on quality of life. HF rarely occurs in iso-
lation with most patients having several co-existing diseases and requiring multiple medications.
There is a large evidence base for treatment of HF with reduced ejection fraction, or HFrEF, how-
ever many of the trials did not include older people with multimorbidity so their findings should be
applied to this group with some caution. The evidence for treatment of HF with preserved ejection
fraction, or HFpEF, is much less well established in all age groups.

Older people with HF are usually managed in primary care with input from specialist HF teams
when needed. General practitioners are trained to take a generalist approach which allows them to
deliver holistic, person-centred care. The wider multidisciplinary team is also important during the
patient’'s HF journey with a particular need to consider palliative care input towards the end of life.
This article summarises the important aspects of HF management in older people from the per-
spective of primary care.
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1. Introduction

Heart Failure (HF) is a common condition that predominantly affects older people, where itis a
leading cause of morbidity and mortality. A study of 156,013 patients with HF found the median
age at diagnosis was 75 years [1]. The overall prevalence of HF in adults is 1-2% but 210% in
those aged over 70 years old [2, 3] but these figures may be a significant underestimate. Symp-
toms due to HF, such as breathlessness, often begin insidiously or can be confused with normal
ageing, meaning patients may not initially present to medical services. Referral for further cardio-
logical investigation may not be done immediately if other diagnostic possibilities, such as respira-
tory causes, are pursued first. Older people are therefore at higher risk of a late or missed HF diag-
nosis [4].

In contrast to younger populations where the underlying pathophysiology is often a single cause
such as hypertrophic obstructive cardiomyopathy, HF in older people is usually related to a combi-
nation of underlying diseases such as hypertension or ischaemic heart disease [5, 6]. This pre-
sents unique challenges including balancing treatment options in the context of polypharmacy and
multi-morbidity. Older people with HF often require a generalist approach to management and
most patients are managed by their general practitioner (GP) supported by the multidisciplinary HF
team when necessary. This article provides a systematic evidence overview of primary care man-
agement of HF in older people.

2. Methods

A literature search was conducted on PubMed, EMBASE and the Cochrane library to identify rele-
vant and recent material. The search focus was on systematic reviews and meta-analysis to pro-
vide the highest quality source material. Given the breadth of potentially pertinent information, we
provide only a narrative overview of key data, focusing particularly on aspects of HF management
that are most important or unique to older people. We also reviewed international guidelines to en-
sure the recommendations in the article align with accepted current best practice.



3. Background, categorisation & prognosis

HF is a clinical syndrome where reduced cardiac output due a ‘structural or functional cardiac ab-
normality’ results in typical symptoms (e.g. breathlessness, ankle swelling and fatigue) and signs
(e.g. elevated jugular venous pressure, pulmonary crackles and peripheral oedema) [7]. Detecting
and demonstrating the underlying cardiac abnormality is central to the diagnosis. The main histori-
cal categorisation of HF is based on the degree of impairment of the left ventricle, measured as the
left ventricular ejection fraction (LVEF) and summarised in Table 1 [7]. These distinctions are im-
portant as the evidence base for treatment in HF with reduced ejection fraction (HFrEF) is well es-
tablished, yet no treatment has as yet been proven to improve prognosis in HF with preserved
ejection fraction (HFpEF).

At age 55 years, the lifetime risk of HF in men is 33% and in women 28% [8]. Prognosis depends
on a number of factors including age at diagnosis, co-morbidities and LVEF. A 2017 survival analy-
sis of 54,313 patients with a first diagnosis of HF in UK general practice between 1998 and 2012
found survival rates of 81.3%, 51.5% and 29.5% at 1, 5 and 10 years respectively [9]. Despite the
established evidence base for treatment in HFrEF, prognosis did not improve over the 15 year time
period of this study. A Canadian database study comparing outcomes for 419,551 incident HF
cases between 1997 and 2007 showed a reduction in 1 year mortality from 27.0% to 25.2%
amongst all patients [10]. The increasing number of co-morbidities in older people, under treatment
of HFrEF, and lack of effective treatment in HFpEF, which predominates in the elderly, are all po-
tential reasons why a substantial improvement in outlook has not been seen in the community. Im-
proved prognosis over time has been observed in patients admitted with acute HF [11].

4. Pharmacological treatment options

Figure 1 shows the European Society of Cardiology (ESC) flow diagram for treatment in HFrEF.
International guidelines recommend that two main pharmacological therapies are used in all pa-
tients with HFrEF unless there is a contraindication; beta-blockers (BB) and angiotensin converting
enzyme inhibitors (ACEI) or angiotensin receptor blockers (ARB) in those intolerant of ACEI [7,
12]. A third, mineralocorticoid receptor antagonists (MRA), should be added where patients with
HFrEF remain symptomatic. Evidence from randomised controlled trials in the 1990s demonstrates
these treatments can improve symptoms and prognosis [13-15]. Both BB and ACEI should be up-
titrated until patients are on the maximum tolerated or recommended dose. [16].

If patients with HF remain symptomatic despite this triple combination of treatment additional thera-
pies can be considered. lvabradine has a rate limiting action without a negative inotropic effect and
acts independently of BB or calcium channel antagonists by blocking the ‘funny channel'. It is li-
censed where HF patients are in sinus rhythm with rate >70 beats per minute (bpm) and should
also be uptitrated aiming for heart rate <65bpm [17]. Entresto is a combination of the neprilysin in-
hibitor, sacubitril and the ARB, valsartan and termed an angiotensin receptor neprilysin inhibitor
(ARNI). It can be used in place of ACEI in those who have tolerated the ACEI but remain sympto-
matic. In the PARADIGM-HF trial, Entresto was compared to enalapril and was associated with a
reduction in HF symptoms, hospital admissions and mortality [11]. Overall prognosis including car-
diac death improved in the Entresto group, over and above the benefits of ACEI.

For those with resistant symptoms despite these treatment options there remain pharmacological
options in digoxin or the combination of hydralazine / isosorbide dinitrate (H-ISDN). Digoxin can be
used for rate control with improvement in morbidity but given the increasing evidence base for BB
and ivabradine it is now third line. The risk of drug interaction, electrolyte disturbance and digoxin
toxicity mean digoxin should be used with caution in older people. A recent meta-analysis including
data from 326,426 participants treated with digoxin from 19 studies included 91,379 with HF and
found digoxin use was associated with increased all-cause mortality in the HF group (hazard ratio
1.14, 95% confidence interval 1.06-1.22) [18]. H-ISDN has been associated with survival benefit
compared to placebo with greatest benefit in the elderly black subgroup [19]. It can be considered
where ACEI or ARB are not tolerated or in addition to these treatments where patients remain
symptomatic provided blood pressure is carefully monitored. However the three times a day dosing



regime and common side-effects including headaches and dizziness can mean it is poorly toler-
ated. Diuretics are recommended in both HFrEF and HFpEF for symptom relief in patients with evi-
dence of fluid overload.

As previously noted no treatment has been shown to be effective in improving survival times in
HFpEF. Studies that have attempted to use treatments such as ACEI in older patients with HFpEF
have shown a modest, non-significant trend towards reduced mortality and hospitalisation com-
pared to placebo (HR 0.692: 95% CI 0.474-1.010; P=0.055) [20]. Co-morbidities such as AF or hy-
pertension should be actively managed to improve symptom control and slow HFpEF progression.

5. Acute and chronic HF

Acute HF is defined by the ESC as a ‘rapid onset or worsening of symptoms and/or signs of HF’
where as chronic HF occurs in patients who have been diagnosed for ‘'some time’ and are stable
where symptoms are unchanged in the previous month [7]. There is a growing recognition that this
delineation between acute and chronic HF is more likely to represent a spectrum of symptom sta-
bility on an underlying disease trajectory. Nonetheless, it can be helpful to consider disease stabil-
ity at the time of assessment and consider why symptoms may have changed and how this may
impact on treatment decisions.

Acute HF is the most common cause for hospital admissions in those aged =65 years. Each year
in the United States of America there are over 1 million hospitalisations for acute HF and 6 million
inpatient days [21]. Numerous triggers may lead to a patient acutely decompensating, including in-
fection, anaemia, non-adherence to treatment, new medication, acute coronary syndromes, sur-
gery or exacerbation of co-existing respiratory disease such as chronic obstructive pulmonary dis-
ease (COPD), necessitating a thorough patient assessment to identify and treat reversible causes.

GPs must be able to identify acute HF or decompensation of chronic HF. Clinical assessment
should pay particular attention to signs of congestion (breathlessness, lung crepitations, ankle
swelling) and hypoperfusion (fatigue, cool peripheries) [7]. A patient centred approach is required
to weigh the benefits of hospital admission against up-titration of treatment in the community in
less severe cases and where local services are available. Hospital admission may provide timely
investigations and more intensive treatment options but carries increased risks in the elderly, in-
cluding falls, delirium, secondary infections and deconditioning [22].

In acute HF, diuretics are often either initiated or increased to reduce symptom burden with loop
diuretics such as furosemide usually first line. Furosemide is usually used orally, but gut absorption
is decreased in patients with significant fluid overload so intravenous administration may be more
effective. Loop diuretics have a threshold dose below which they have no diuretic effect and this is
dependent on renal function, meaning in patients with significant renal impairment doses below
80mg may have little effect [23]. Safety of loop diuretics must be considered particularly in the el-
derly as they cause electrolyte imbalances such as hyponatraemia, hypokalaemia and hypo-
magnaesemia with a link to cardiac arrhythmias.

The SOLVD trial found a 37% increased risk of sudden cardiac death due to arrhythmias in pa-
tients treated with loop diuretics and this was replicated in a trial by the Digitalis Investigation
Group (DIG) which found high doses of loop diuretics were associated with a 31% increased risk of
death [24, 25]. These results are confounded by the possibility that those treated with higher diu-
retic doses were likely to be more unwell at the outset but do suggest caution and close monitoring
are needed. In the elderly, diuretics have also been linked with delirium, urinary incontinence, or-
thostatic hypotension and increased risk of falls. Clinicians should therefore aim to use loop diuret-
ics judiciously; the dose must be reviewed regularly and dose reduction considered once symp-
toms stabilised. Alternative treatment options such as thiazide diuretics or nitrates may be consid-
ered where there is a lack of response or contraindication to loop diuretics.

6. Polypharmacy




Patients with HF are almost inevitably on a complex combination of medication, with an average of
6.8 prescription medications per day excluding over the counter treatment [26]. In the elderly popu-
lation with co-morbidities the average is 10. Community or practice pharmacists can play an im-
portant role in identifying potential drug interactions and monitoring adherence and medication
changes. The number of potential interactions and contraindicated medications preclude an indi-
vidual assessment of each here but up to date online reference tools are available [26].The Ameri-
can Heart Association guidelines recommend regular medication reconciliation with pharmacist in-
put where available, medication flow tools, cessation of honessential medication, consideration of
switching to combination medication where possible to reduce overall number of tablets and pa-
tient education on over the counter medication to avoid [26].

7. Managing co-morbidities

Frailty defines a syndrome of decreased resistance and reduced capacity to respond to environ-
mental stress or illness. HF prevalence is strongly associated with frailty, with the Cardiovascular
Health Study showing HF prevalence of 1.8% in the non-frail, compared to 14% in the frail, an ad-
justed odds ratio of 7.51 (95% confidence interval 4.66-12.12) [27].

Cacciatore et al conducted a 12 year prospective cohort study which found chronic HF mortality
increased progressively with a rise in Frailty Staging System (FSS) score; 45.5% of participants
with chronic HF and a FSS of 1 were alive at 9 years compared to none of the participants who
had chronic HF and a FSS =3 surviving to that point [28]. A recent Australian study using primary
care data found 99.1% of patients with HF had at least one co-morbidity and 53.4% had 26 [29].

Cognitive impairment is common; a 2013 study of patients hospitalised with HF found 47% had
some degree of cognitive impairment with mini-mental state score <25/30 [30]. Complex medica-
tion regimes can be a particular challenge for older people and may require additional input from
primary care, nursing teams or use of appliances such as dossette boxes to improve compliance.
The presence of comorbidities has frequently meant that complex elderly patients were excluded
from clinical trials and so evidence is lacking on best treatment and instead guidelines extrapolate
findings from younger populations to the older age groups.

8. Non-pharmacological treatment options

Physical activity is important to reduce the risk of deconditioning and has been shown to improve
symptoms and exercise tolerance. Where available, stable patients should be considered for spe-
cialised cardiac rehabilitation, which has been shown to improve both symptom burden and prog-
nosis in chronic HF [31]. These courses often have the added benefit of peer support networks and
provide information on other lifestyle changes that can be done to reduce the risk of further cardiac
damage. Even housebound patients can do chair-based cardiac rehabilitation and all patients
should be encouraged to undertake consistent but achievable levels of physical activity.

There is limited evidence to support a low sodium diet, but avoiding high levels of dietary sodium is
recommended along with low levels of saturated fats [32]. Overweight or obese patients should be
encouraged to lose weight and this alone can help improve symptoms and exercise tolerance in
some. Conversely, some older people with HF are underweight and require a thorough assess-
ment to determine the underlying cause then appropriate management to achieve an optimal
weight.

Smoking cessation support, appropriate vaccinations (e.g. influenza and pneumococcal) and pa-
tient education groups are also all important considerations and ideally should be embedded in pri-
mary care systems to ensure universal access to these services for all patients with HF.

9. Device and interventional options

Whilst decisions around device or surgical treatment in HF require a multidisciplinary approach in
secondary care, it is useful for primary care physicians to be aware of these options and consider



when referral may be indicated. Sudden cardiac death due to ventricular arrhythmias or bradycar-
dia is common in HF and therefore implantable cardioverter-defibrillators (ICD) can reduce mortal-
ity in selected populations [7]. This includes survivors of previous cardiac arrest, those with docu-
mented ventricular arrhythmias and certain patients with symptomatic HF (NYHA II-111) despite opti-
mal medical therapy for >3 months [7]. Patients with severe HF (NYHA 1V), recent myocardial in-
farction or significant comorbidity are more likely to die from non-sudden cardiac death and so
there is no decrease in mortality with ICD use in this group.

Cardiac resynchronisation therapy (CRT) with either defibrillator (CRT-D) or pacemaker (CRT-P)
are recommended for patients with a LVEF <35% and either a prolonged QRS interval 2150 milli-
seconds or a QRS =120 milliseconds with left bundle branch block [33]. Data from MADIT-CRT
(Multicenter Automatic Defibrillator Implantation Trial With Cardiac Resynchronization Therapy)
suggests there may be a limited therapeutic window in terms of inserting CRTs before HF is too
advanced, with the best outcomes in terms of reduced mortality and hospitalisations plus improved
reverse remodelling when LVEF is between 30-35% [34].

Whilst access to echocardiograms may be limited in some areas to allow this degree of patient
monitoring, annual ECG and review of symptom progression alongside knowledge of baseline
echocardiogram results can be used in primary care to help identify potential candidates for CRT.

10. The wider community team

The complexity of HF management means patients will often benefit from a multidisciplinary team
approach. Options include HF specialist nurses who can provide clinical assessments and medica-
tion reviews in community clinics, reducing the need for patients to visit hospital and providing a
close link to specialist services in secondary care. Physiotherapists and occupational therapists
may also be able to provide home cardiac rehabilitation or equipment input to improve quality of
life and functional ability.

Telemonitoring can be used to capture biometric data such as oxygen saturations or blood pres-
sure and potentially enable early identification and treatment of deteriorating patients. A 2015 sys-
tematic review showed telemonitoring could reduce mortality and hospital admissions in HF [35].
Pharmacists can review complex medication regimes and identify any significant interactions to im-
prove patient safety. Ambulatory medical units may be able to provide near home or day case
treatment such as furosemide or nitrate infusions to support patients remaining in their home envi-
ronment.

Implementing such changes can be difficult at an individual patient level and may require system
change within the local health service to facilitate improvements in care. Such services may also
be costly.

11. Palliative care

GPs remain a key point of contact for patients with HF throughout their journey and may be asked
to provide patients with information on prognosis, in particular to allow meaningful advanced care
planning. Resuscitation should be discussed due to the risk of sudden cardiac death. Patients with
ICDs should be aware of the implications of their device remaining activated if their prognosis is
poor and have the option to deactivate the device if they do not want resuscitation. The risk of
death from co-morbidities should also be discussed as patients more often die from a cause other
than their HF.

Many patients with HF report that prognosis and disease progression are not discussed and some
are therefore unaware of the implications of their diagnosis [36]. For others, the term ‘heart failure’
itself can have negative associations and lead to feelings of anxiety and depression.



A holistic approach to HF is strongly recommended, considering the mental health of patients, their
family and/or carers. Palliative care teams can be helpful in advising on symptom control and inte-
grating the strands of physical and psychological care. Again this remains an underused resource,
perhaps because it can be difficult to know when a patient with HF is deteriorating or for fear the
referral may cause emotional distress [36].

12. Conclusion

Management of HF can be particularly challenging in older people but is an important area for edu-
cation and resource investment given this is the population with the greatest disease prevalence.
There are uncertainties around the applicability of the evidence-base for HF treatments in older
people, particularly those who are frail, have several conditions and take many medications. A ho-
listic generalist approach in primary care can allow all of the medical issues to be addressed, not
just the HF, with a focus on the things that are most important to the patient. The wider primary
care team, including physiotherapists, occupational therapists, palliative care services, along with
HF specialist nurses and the secondary care team can work together to manage the needs of this
important group of older people.

Conflicts of interest: None

Table 1 - European Society of Cardiology heart failure categories by ejection fraction [7]

Category of heart failure Abbreviation Left ventricular Additional criteria to meet

ejection fraction diagnosis

Heart failure with reduced HFrEF <40% Not required
ejection fraction

Heart failure with mid-range HFmrEF 40-49% Elevated levels of natriuretic

ejection fraction peptides and either relevant
structural heart disease or
diastolic dysfunction

Heart failure with preserved HFpEF 250% Elevated levels of natriuretic

ejection fraction peptides and either relevant
structural heart disease or
diastolic dysfunction

Figure 1 - European Society of Cardiology guidelines for therapeutic management of symp-
tomatic patient with heart failure and reduced ejection. Reproduced from 2016 ESC guide-
lines for the diagnosis and treatment of acute and chronic heart failure [7]
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