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ABSTRACT
Background: Heart failure is common in the elderly
and is associated with high rates of hospitalisation,
readmission and mortality. International guidelines
however are not frequently implemented in this
population.
Methods: We retrospectively studied the clinical
profile, investigations, treatment on discharge, length
of hospital stay, readmission rate and mortality in 261
patients, aged ≥75 years, with a discharge diagnosis
of heart failure. Clinical frailty was estimated using the
Canadian Study of Health and Aging clinical frailty
scale.
Results: Hypertension (64%), atrial fibrillation
(50.6%) and ischaemic heart disease (46%) were
common, and 75.6% of patients were clinically
vulnerable or frail. 23.5% of admitters had an inpatient
echocardiogram and 20% of patients had at least one
readmission episode for heart failure. On discharge,
64.6% of admissions were treated with an ACE
inhibitor or angiotensin II receptor antagonist, 49.3%
with a β blocker and 28.7% with an aldosterone
receptor antagonist (ARA). Patients discharged from
cardiology wards were more likely to receive a
β blocker (p<0.05) versus care of elderly (COE) wards
and readmitters were more likely to receive an ARA
(p<0.05) versus patients with a single admission. In
total, 34 inpatient deaths were recorded (13%) and 80
deaths (30.7%) were recorded long-term (median
follow-up 337 days). Long-term mortality was
significantly lower in single admitters versus
readmitters (p<0.0001) and in those managed on
cardiology wards versus COE wards (p<0.05).
Conclusions: Compared with patients hospitalised on
geriatric wards, those admitted to cardiology units
were discharged more frequently with recommended
medications and had a lower long-term mortality.

INTRODUCTION
Heart failure, a complex cardiac syndrome, is
increasingly being recognised as a geriatric
syndrome as it is more common in the
elderly.1 In the UK, heart failure is associated

with high rates of hospitalisation, healthcare
costs and mortality, and is thought to affect
12–14% of men and women over 75 years.2 It
is one of the most common reasons for
medical admission, readmission and hospital
bed occupancy, costing the NHS £625
million per year.3 With improved diagnosis
and prolonged survival, the incidence and
prevalence of heart failure in the elderly will
continue to rise, with huge economic conse-
quences for healthcare systems.
Recognising the requirement to improve

heart failure outcomes, the National Institute
for Care Excellence (NICE) has developed
guidelines for the management of heart
failure,4 and the National Heart Failure
(NHF) audit3 was launched to assess achieve-
ments against NICE guidelines. The Euro
Heart Failure Survey (EHFS) was also
launched and has provided details regarding
heart failure outcomes in the elderly.5

KEY MESSAGES

What is already known about this subject?
▸ Heart failure is associated with high rates of

hospitalisation and mortality, particularly in the
elderly where treatments for heart failure remain
suboptimal.

What does this study add?
▸ This study confirms that elderly patients admit-

ted with heart failure are often clinically vulner-
able or frail, and supports the poor prognosis of
elderly patients hospitalised with heart failure.
Access to specialist cardiology input may influ-
ence the use of guidance-indicated treatment
which may improve survival.

How might this impact on clinical practice?
▸ Elderly patients admitted with heart failure should

be managed using a multidisciplinary approach
involving geriatricians and cardiologists.
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Reports from the NHF audit and EHFS demonstrate
that treatment for heart failure remains suboptimal and
that patient outcomes remain poor, particularly in the
elderly.3 5 Age and access to specialist cardiology input
appear to be important predictors of mortality, and
therefore the dual role of geriatricians and cardiologists
in the delivery of effective heart failure care has been
proposed.6 Our aim was to retrospectively assess not only
heart failure activity in the over-75s in a London univer-
sity hospital, but also standards of practice and patient
outcomes against current evidence.

METHODS
All patients at North Middlesex University Hospital
(NMUH), aged ≥75 years, with a discharge diagnosis of
heart failure (based on HRG coding), over a 19-month
period, were identified, after approval from the research
and ethics committee. The clinical information portal
(CIP), a software used at NMUH, was subsequently used
to retrospectively collect information on patient demo-
graphics, investigations, treatments on discharge and
patient outcomes, including length of hospital stay
(LOS), readmission, mortality and follow-up. Clinical
frailty was also estimated, using the Canadian Study of
Health and Aging (CSHA) 7 point clinical frailty scale
(category 1: very fit—robust, active, energetic, well moti-
vated and fit; category 2: well—without active disease,
but less fit than people in category 1; category 3: well—
with treated comorbid disease—disease symptoms are
well controlled compared with those in category 4; cat-
egory 4: vulnerable—although not frankly dependent,
these people commonly complain of disease symptoms;
category 5: mildly frail—limited dependence on others
for instrumental activities of daily living; category 6: mod-
erately frail—help is needed with both instrumental and
non-instrumental activities of daily living; category
7: severely frail—completely dependent on others for
activities of daily living or terminally ill).7 Patients ini-
tially identified for the study without discharge summar-
ies on CIP were excluded from the study. Differences
between data were tested using the two-tailed unpaired
Student t test, or two-tailed Fisher’s exact test, taking
p<0.05 to be statistically significant.

RESULTS
Patient demographics
In total, 261 patients were included in the study, with a
mean age of 79 years. Women represented 51% of the
study population, and males represented 49%. Baseline
clinical characteristics and clinical frailty are given in
table 1. The most common comorbidities in the study
population were hypertension (64%), atrial fibrillation
(50.6%) and ischaemic heart disease (46%), respect-
ively; 75.6% of patients included in the study had a
CSHA clinical frailty score of ≥4 and were clinically vul-
nerable or frail.

The 261 patients had 328 admission episodes for heart
failure, of which 261 (76.6%) were first admission epi-
sodes and 67 (20.4%) were readmission episodes. A total
of 212 patients had a single admission episode (single
admitters group) and 49 patients had at least one
readmission episode for heart failure (readmitters
group), of which 68.7% were within 30 days of discharge.
201 admissions (61.3%) were managed on care of
elderly (COE) wards, 36 (11%) on cardiology wards and
91 (27.7%) on general medical wards.
There were no significant differences in comorbidities

between the single admitters group and the readmitters
group (table 2). Type 2 diabetes mellitus, however, was
significantly more common in patients managed on car-
diology wards versus COE wards. There were no signifi-
cant differences in clinical frailty in the single admitters
group versus the readmitters group, or in patients admit-
ted to cardiology wards versus COE wards (table 3).

Investigations
In total, 23.5% of admissions had an inpatient echocar-
diogram (table 4). Left ventricular ejection fraction
(LVEF) was significantly lower in the readmitters group
versus the single admitters group (44.1% vs 49.6%,
p<0.05) (table 5). More patients admitted to cardiology
wards underwent inpatient echocardiography compared
with those admitted to COE wards, although this was not
statistically significant (33.3% vs 22.4%) (table 5).

Treatment on discharge
In total, 64.6% of heart failure admitters were dis-
charged on an ACE inhibitor or angiotensin II receptor
blocker (ARB), 49.3% on a β blocker, 28.7% on an
aldosterone receptor antagonist (ARA) and 81.4% on a
loop diuretic (table 4). When comparing single

Table 1 Baseline clinical characteristics and frailty

Comorbidities

All patients

(n=261) (%)

CSHA

frailty

scale

All patients

(n=261) (%)

Severe anaemia* 20.7 1 0

eGFR <45 mL/min 26.8 2 0.8

COPD 23 3 23.6

T2DM 36.4 4 35

Stroke 15.7 5 18.5

IHD 46 6 12.6

HTN 64 7 9.5

AF 50.6

Moderate/severe

AS

11.1

Moderate/severe

MR

10.3

*Hb <11.5 g/dL in men, <10.5 g/dL in women.
AF, atrial fibrillation; AS, aortic stenosis; COPD, chronic
obstructive pulmonary disease; CSHA, Canadian Study of Health
and Ageing; eGFR, estimated glomerular filtration rate; HTN,
hypertension; IHD, ischaemic heart disease; MR, mitral
regurgitation; T2DM, type 2 diabetes mellitus.
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admitters with readmitters, there was no significant dif-
ference in the prescription of ACE inhibitors/ARB,
β blockers or loop diuretics; however, there was a signifi-
cant increase in the prescription of an ARA in the read-
mitters group (36.2% vs 24.5%, p<0.05) (table 5). When
comparing those admitted to cardiology wards versus
COE wards, there was no significant difference in the
prescription of ACE inhibitors/ARB, ARA or loop diure-
tics; however, there was a significant increase in the pre-
scription of β blockers in those admitted to cardiology
wards (63.9% vs 42.8%, p<0.05) (table 5).

Length of hospital stay
The median LOS was 7 days for all admissions (table 4).
The median LOS was 7 days for patients with a single
admission episode and the readmitters group, 7 days for
those admitted to COE wards and 10 days for cardiology
ward admissions (table 5).

Mortality
In total, 34 inpatient deaths were recorded (13%) and
80 deaths (30.7%) were recorded long-term (median
follow-up of 307 days for all patients) (table 4).
Long-term mortality was significantly lower in patients
with a single admission versus readmitters (22.2% vs
65.3%, p<0.0001) (table 5). Inpatient mortality and

long-term mortality were significantly lower in those
managed on cardiology wards versus COE wards
(inpatient mortality 0% vs 12.9%, p<0.05 and long-term
mortality 8.3% vs 29.4%, p<0.01) (table 5).

Heart failure inpatient review/follow-up arrangements
Only 2.7% of admissions managed on a non-cardiology
ward had an inpatient heart failure specialist nurse
review. Overall, 68.9% of all admissions had follow-up
arrangements, of which 61.9% were followed up by ger-
iatricians, 17.3% by cardiology and 20.8% by other
medical specialties. In total, 69.8% of the single admit-
ters group had follow-up arrangements compared with
65.5% of the readmitters group.

DISCUSSION
This retrospective study, which looked at heart failure
activity in the elderly in a London university hospital,
provides supportive evidence for the poor heart failure
outcomes demonstrated by the NHF audit and specific-
ally in the elderly population by the EHFS II.5

The patient demographics of this study population is
similar to that of other heart failure studies where
elderly patients have been studied5 and highlights that
the presence of comorbidities including hypertension,
atrial fibrillation and ischaemic heart disease are

Table 2 Comparison of comorbidities

Comorbidities

Single admitters

(n=212) (%)

Readmitters

(n=49) (%) p Value

COE

(n=201) (%)

Cardiology

(n=36) (%) p Value

Severe anaemia* 18.9 28.6 NS† 21.2 30 NS†

eGFR <45 mL/min 26.8 26.5 NS† 27.6 26.7 NS†

COPD 23.1 22.4 NS† 21.2 13.3 NS†

T2DM 35.4 40.8 NS† 32.3 53.3 <0.05†

Stroke 16 14.3 NS† 16.5 10 NS†

IHD 43.4 57.1 NS† 50.6 63.3 NS†

HTN 64.2 63.3 NS† 65.8 66.6 NS†

AF 51.4 46.9 NS† 50.6 43.3 NS†

*Hb <11.5 g/dL in men, <10.5 g/dL in women.
†p Value calculated using 2-tailed Fisher’s exact test.
AF, atrial fibrillation; COE, care of elderly; COPD, chronic obstructive pulmonary disease; eGFR, estimated glomerular filtration rate; HTN,
hypertension; IHD, ischaemic heart disease; NS, not significant; T2DM, type 2 diabetes mellitus.

Table 3 Comparison of clinical frailty

CSHA frailty

scale

Single admitters

(n=212) (%)

Readmitters

(n=49) (%) p Value

COE

(n=201) (%)

Cardiology

(n=36) (%) p Value

1 0 0 NS* 0 0 NS*

2 0.5 2.1 NS* 0.6 3.3 NS*

3 23.4 24.5 NS* 26.1 20 NS*

4 35.1 32.6 NS* 29.8 36.7 NS*

5 19.5 14.3 NS* 17.3 20 NS*

6 12.2 16.3 NS* 14.3 16.7 NS*

7 9.3 10.2 NS* 11.9 3.3 NS*

*p Value calculated using 2-tailed Fisher’s exact test.
COE, care of elderly; CSHA, Canadian Study of Health and Ageing; NS, not significant.
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common in the elderly. Overall, our results also suggest
that elderly patients with heart failure are likely to be
vulnerable or frail, demonstrating the importance of a
multidisciplinary approach to care.
Previously, underuse and underdosage of medications

recommended for heart failure have been demonstrated
in the elderly population by the EHFS II.5 Likewise, this
study also shows that a large proportion of patients are
not discharged on guidance-indicated treatments. In the
NHF audit, age below 75 years was one of the strongest
predictors of prescribing evidence-based treatments on
discharge, and it is likely that the lower rates of prescrib-
ing observed in this study are partly reflective of the
older age group studied. The possible reasons for this
include a poorer awareness of the use of heart failure
treatments in the elderly. Other reasons include the
wider prevalence of comorbidities and frailty in the
elderly, as demonstrated by the data, and increased side
effects from medications, which can significantly limit
the use of heart failure treatments in the elderly.
LOS was lower in our study compared with the NHF

audit, and this was surprising, as increasing age has been
associated with a prolonged LOS in patients with heart
failure.3 8 The possible explanations for this include
earlier discharge with high follow-up rates in the

ambulatory care setting, by geriatricians, as demon-
strated by the follow-up data.
An important finding—the high mortality from heart

failure—as shown by other studies3 5 8–12 is also evident
in this study. Inpatient mortality was recorded at 13%,
which is higher than that reported by the NHF audit
(9.4%) and EHFS II (10.7%). The long-term mortality
in this study (median follow-up of 337 days) was also
higher than that reported by the NHF audit (median
follow-up of 222 days) and other studies.11 As increasing
age and frailty have been shown to be predictors of mor-
tality,7 the higher mortality rates in this study may repre-
sent the older, frailer population studied.
One of the most striking findings of this study is that

readmission rates among the elderly appear to be
markedly high with one-fifth of admissions occurring
due to returning patients, mostly within 30 days of dis-
charge. Encouragingly, there was better use of ARAs in
the readmitters group compared to the single admitter
group; however, this was not replicated for other treat-
ments. This study has also shown that readmitters have
less follow-up and increased long-term mortality com-
pared to single admitters, highlighting the need for
better community monitoring of heart failure in this
group to prevent readmission and to improve

Table 4 Comparison of treatments, investigations and outcomes by study

NMUH age ≥75 years (n=261) NHF audit 2012–20133 (n=36 504) EHFS II ≥80 years5 (n=3580)

Diuretics (%) 81.4 (loop only) 91 (loop only) 93

ACEi/ARB (%) 64.6 85 76

β (%) Blocker 49.3 82 53

ARA (%) 28.7 49 38

Echo (%) 23.5 (inpatient only) 91 81

Median LOS 7 days 8 days –

Mortality (%) Inpatient—13 Inpatient—9.4 Inpatient—10.7

Median 337 days—30.7 Median 222 days—15.6 12 month—28.4

ACEi, ACE inhibitor; ARA, aldosterone receptor antagonist; ARB, angiotensin receptor blocker; EHFS, European Heart Failure Survey; LOS,
length of stay; NHF, National Heart Failure; NMUH, North Middlesex University Hospital.

Table 5 Comparison of treatments, investigations and outcomes

Single admitters

(n=212) (%)

Readmitters

(n=49) (%) p Value

COE

(n=201) (%)

Cardiology

(n=36) (%) p Value

Loop Diuretics 84.4 75.9 NS* 84.6 77.8 NS*

ACEi/ARB 67.9 58.6 NS* 67.1 52.8 NS*

β Blocker 47.2 53.4 NS* 42.8 63.9 <0.05*

ARA 24.5 36.2 <0.05* 31.8 38.9 NS*

Echo 26.9 17.2 NS* 22.4 33.3 NS*

LVEF 49.6 44.1 <0.05† 48.1 44.9 NS†

Median LOS 7 7 – 7 10 –

Mortality

Inpatient 12.3 16.3 NS* 12.9 0 <0.05*

Median 337 days 22.2 65.3 <0.0001* 29.4 8.3 <0.01*

*p Value calculated using 2-tailed Fisher’s exact test.
†p Value calculated using a 2-tailed unpaired Student t test.
ACEi, ACE inhibitor; ARA, aldosterone receptor antagonist; ARB, angiotensin receptor blocker; COE, care of elderly; LOS, length of stay;
LVEF, left ventricular ejection fraction; NS, not significant.
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outcomes. Interestingly, there were no significant dif-
ferences in comorbidities or clinical frailty between
single admitters and readmitters. LVEF, however, was
significantly lower in the readmitters group, suggesting
the use of LVEF in identifying patients who have a
higher risk of readmission and carry a worse
prognosis.
As with the NHF audit, this study has also identified

key differences in heart failure management and patient
outcomes between those managed on COE and cardi-
ology wards. For example, like the NHF audit, a greater
percentage of patients admitted to cardiology wards
underwent inpatient echocardiography, suggesting
poorer access to specialist investigations by COE teams.
A lower percentage of patients on COE teams were also
discharged on β blockers, as with the NHF data.3 This
finding may partly be explained by the fact that chronic
obstructive pulmonary disease was more common in the
COE group, although this did not reach statistical signifi-
cance. Another key finding was the significantly
increased mortality in those managed on COE wards
versus cardiology wards, and although our data have not
been adjusted for age, sex, aetiology, symptoms, treat-
ment and investigations, a similar outcome has also
been identified in the NHF audit where such adjust-
ments were made.
This study has a number of limitations. First, patient

outcomes, such as treatment on discharge and echocar-
diography, may be under-represented through selection
bias, as all patients without a discharge medication
summary were excluded from the study, and only
inpatient echocardiography, the data of which were avail-
able, was looked at. Mortality data in this study may also
be under-represented due to the small population size.
To improve the validity of our study and to look at the
influence of social class/geographical differences on
heart failure in the elderly, a larger multicentre study
would need to be performed.
In summary, this study has shown that investigation

and treatment for heart failure in the elderly can be
improved, that readmission rates and mortality remain
high and that access to specialist cardiology input is asso-
ciated with better outcomes in terms of treatment and
mortality. Clearly, this highlights the need for a change
in the delivery of heart failure care in the elderly. This
should start with the initial assessment, as the efficacy of
rapid access heart failure clinics in providing a rapid
assessment, diagnosis and early introduction of recom-
mended treatments has been demonstrated previously.13

In the hospital setting, geriatricians and cardiologists
should follow the lead taken by acute myocardial infarc-
tion to ensure that there are improvements in the access
of older patients to recommended investigations and
treatments, if tolerated. Following the success from acute
stroke management, this could be implemented on a
designated heart failure unit where geriatricians and car-
diologists would work as part of a multidisciplinary

team. Finally, much more needs to be done in the com-
munity setting to improve heart failure outcomes,
including better integration of community and second-
ary care services. The role of community heart failure
teams in reducing readmission and improving mortality
has also been well documented in retrospective cohort
studies14 and randomised controlled trials,15 16 and thus
there should be greater involvement of specialist heart
failure teams working alongside geriatricians in the out-
patient setting.
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