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ABSTRACT

Future Healthcare Journal 2019 Vol 6, No 1: 41-6

ORIGINAL RESEARCH

A cohort study to evaluate the impact
of service centralisation for emergency admissions with

acute heart failure

Authors: Chris Wilkinson,® Honey Thomas,” Peter McMeekin® and Chris Price®*

The aim of our study was to describe the impact of emergency
care centralisation on unscheduled admissions with a primary
discharge diagnosis of acute heart failure (HF). We carried out
a retrospective cohort study of HF admissions 1 year before
and 1 year after centralisation of three accident and emer-
gency departments into one within a single large NHS trust.
Outcomes included mortality, length of stay, readmissions,
specialist inpatient input and follow-up, and prescription rates
of stabilising medication. Baseline characteristics were similar
for 211 patients before and for 307 following reconfiguration.
Median length of stay decreased from 8 to 6 days (p=0.020)
without an increase in readmissions (4.7% versus 4.2%,
p=0.813). The proportion with specialist follow-up increased
(60% to 72%, p=0.036). There was a trend towards decreased
mortality (32.2% versus 27.7% at 90 days; p=0.266). Contact
with the cardiology team was associated with decreased
mortality. In conclusion, centralisation of specialist emergency
care was associated with greater service efficiency and a trend
towards reduced mortality.

KEYWORDS: Heart failure, service reconfiguration, centralisation,
emergency care

Introduction

Centralisation of emergency services to provide 7-day consultant-
led delivery is a policy priority for NHS England,"? reflecting

the evidence of higher care quality and reduced mortality for
hyperacute stroke, trauma and acute coronary syndrome.3’7
There is also evidence that specialist cardiology input in acute
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heart failure (HF) management improves clinical outcomes.®?
Although this suggests that patients with acute HF are also likely
to benefit from centralised care through earlier contact with expert
clinicians, no studies have sought to demonstrate this association
and confirm that outcomes are improved. A positive impact could
provide further evidence for emergency care centralisation, given
that patients with HF are recurrent users of hospital services
and account for 5% of all emergency medical admissions.'®"
Understanding the most effective ways to provide high-quality
care is made more urgent by the increasing HF prevalence
resulting from an ageing population and by advances in medical
therapy.'> ™

To confirm whether patients with acute HF also benefit from
service centralisation, we retrospectively compared the health
and care outcomes of patients admitted before and after the
reconfiguration of all accident and emergency (A&E) services
within a large NHS foundation trust.

Methods
Setting

Northumbria Healthcare NHS Foundation Trust is an acute and
elective care provider to approximately 500,000 people across
a large geographical area of north east England.'® Before 16
June 2015, all unscheduled attendances were initially seen in
the accident and emergency department (A&E) and, if required,
admitted to the acute medical admission unit (AMU) (Fig 1). An
A&E and AMU were available at three district general hospitals
located in an approximately triangular distribution across the
catchment area: North Tyneside General Hospital (North Shields),
Wansbeck General Hospital (Ashington) and Hexham General
Hospital (Hexham). Patients with ST-elevation myocardial
infarction were triaged pre-hospital or via A&E to the Regional
Cardiology Centre in Newcastle upon Tyne for consideration
of urgent reperfusion; however, all other cardiology patients,
including those with acute HF, were initially admitted onto an AMU
at one of the three sites under the supervision of a consultant in
general internal medicine. They were subsequently transferred
to a cardiology ward if ongoing inpatient care was required and
a specialty bed was available. There was no routine provision of
cardiology specialist care at Hexham.

After service centralisation on 16 June 2015, all medical
emergencies were admitted directly to a single new specialist
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Fig 1. Flowchart to show
patient pathway before and
after the reconfiguration.
Dashed line indicates if a patient
required further inpatient care.
AMU = acute medical admission
unit; A&E = accident and
emergency.
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emergency care hospital built in-between the Wansbeck and
North Tyneside sites. Patients requiring admission now passed
from A&E to the most relevant specialist ward, rather than to

an AMU. Those with acute HF were now directly admitted to a
cardiology ward, with an on-site consultant cardiologist present for
12 hours a day, 7 days a week, and on-call availability overnight.

Study cohort

Patients admitted between 16 June 2014 and 16 June 2016 were
included if they had an unscheduled index admission with acute
HF as the primary coded diagnosis, imaging evidence of a reduced
left ventricular ejection fraction (LVEF; <40% or moderate and/

or severe impairment on visual assessment) and featured in the
trust HF audit database. Only patients with evidence of systolic
impairment were included to ensure a clear case definition, and
because there are evidence-based guidelines that define optimal
medical therapy'®"” and can improve prognosis.' This is not

the case for patients with HF and a preserved ejection fraction;
therefore, these patients were not included.'® Patients recorded

on the database are routinely identified by the clinical coding
department using Hospital Episode Statistics (ICD10 codes 111.0
125.5,142.0,142.9,150.0, I50.1 and 150.9), and the relevant patient
records are reviewed by a HF specialist nurse for inclusion to aid
mandatory reporting to the National Institute for Cardiovascular
Outcomes Research (NICOR).2%?" Using this approach for the
study cohort ensured that only patients with clinical and imaging
documentation of HF in medical records were included.

Study variables

The primary outcome was mortality, reported as an inpatient, and
30 days, 60 days and 90 days following admission.

Secondary outcomes were the median length of stay,
readmission within 30 days, proportion discharged with planned
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follow-up, and proportion of patients prescribed key prognostic
medication on discharge (angiotensin-converting enzyme
inhibitors (ACEi), angiotensin receptor blockers (ARB), beta
blockers, and/or mineralocorticoid receptor antagonists (MRA)).

Demographic data collected included place of care, postcode-
level index of multiple deprivation, and gender. Clinical data
were obtained from the HF database and included past medical
history of ischaemic heart disease, hypertension, diabetes mellitus,
asthma and/or chronic obstructive pulmonary disease, and atrial
fibrillation (AF); severity of heart failure symptoms (New York
Heart Association category (NYHA)); presence of peripheral
oedema; weight; and heart rate and blood pressure (BP). The
Charlson co-morbidity score was calculated from Hospital Episode
Statistics.?? The heart failure database included in-hospital
mortality only; later mortality data were obtained from the NHS
Spine. Individual patient notes were only accessed to identify
whether an echocardiogram had been performed and the results
of this, if this information was not yet available within the HF
database.

‘Specialist cardiology care’ was recorded on the HF database
and defined by inpatient contact on at least one occasion with a
consultant, specialty registrar or specialist nurse in cardiology.

Statistical methods

Data were assessed for normality using data histograms. The
group admitted in the year before the reconfiguration (16 June
2014 to 15 June 2015) were compared with those admitted in the
year following the reconfiguration (16 June 2015 to 16 June 2016).
Normally distributed variables were compared using Student’s
t-test, non-parametric data with the Mann-Whitney U-test, and
proportions with %. The association between specialist care and
mortality was calculated in a multivariate logistic regression model
constructed on the basis of significant factors from the univariate
analysis. In the regression model, the Charlson score was

© Royal College of Physicians 2019. All rights reserved.
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dichotomised at a threshold of >5, as in NHS Digital guidance.'®
The results were presented as odds ratios (ORs) with 95% Heart failure admissions
confidence intervals (Cls). Statistical analyses were performed in
Stata 15.

16 June 2014 to 16 June 2016

Ethics

Approval from the Trust Caldicott Guardian was granted on 23
September 2016. Ethics committee approval was not required for
analysis of the anonymised clinical data set.

HES database HF database
n=1940 n=1171

Results

There were 518 index presentations over the study period of
2 years: 211 and 307 pre and post centralisation, respectively Meeting inclusion
(Fig 2). Table 1 shows that the baseline characteristics of the critera n=632
cohorts were similar. The median age was 78 in both groups,
with a similar severity of admission symptoms when classified
by NYHA group. The only statistically significant difference was
a greater percentage of participants with peripheral oedema
at admission before the reconfiguration than after (85% versus .
69%, p<0.001). Index presentations only,
Comparing pre and post reconfiguration, there was an increase with corresponding HES data n=518
in the proportion of patients receiving specialist cardiology care
(61.1% (n=129) versus 73.6% (n=226)). Overall, inpatient mortality
was 17.8% and 90-day mortality was 29.5% (Table 2). Comparing
mortality pre and post reconfiguration, there was a trend towards

decreased mortality at each time interval that did not reach Pre reconfiguration Post reconfiguration
statistical significance (Fig 3). There was an absolute reduction 16 June 2014 to 16 June 2015 to
in in-hospital, and 30-, 60- and 90-day mortality of 4.4%, 5.6%, 15 June 2015 n=211 16 June 2016 n=307
4.3% and 4.5%, respectively.

After adjustment for admission BP, Charlson score >5, gender, Fig 2. Flow diagram to show derivation of analytic cohort. HF = heart
presence of oedema and AF, specialist care was associated with failure; HES = hospital episode statistics.

Table 1. Baseline characteristics stratified by period of study: before and after reconfiguration

Characteristic Pre reconfiguration (total n=211)  Post reconfiguration (total n=307) p value
Median age of patients, years (IQR) 78 (14) 78 (15) 0.404
Male, n (%) 145 (69 %) 192 (63 %) 0.324
Patients with oedema at admission, n (%) 170 (85%) 189 (69%) <0.001
Patients with NYHA 1 or 2,n (%) 46 (23%) 76 (27 %) 5
Patients with NYHA 3 or 4, n (%) 156 (77 %) 210 (73%)

Patients with ischaemic heart disease, n (%) 107 (53%) 159 (54%) 0916
Patients with hypertension, n (%) 98 (49%) 128 (44%) 0.296
Patients with diabetes mellitus, n (%) 70 (34%) 102 (35%) 0.856
Patients with asthma, n (%) 9 (5%) 14 (5%) 0.786
Patients with COPD, n (%) 39 (19%) 59 (21%) 0.638
Patients with atrial fibrillation, n (%) 85 (40%) 119 (40%) 0.878
Median weight, kg (IQR) 78 (28.7) 80.4 (28.1) 0.214
Median heart rate, bpm (IQR) 86 (29.0) 80 (35.0) 0.097
Median systolic BP, mmHg (IQR) 124 (36.5) 128 (36.0) 0.174
Median IMD, decile (IQR) 5 (4) 5 (5) 0.789
Median Charlson index, score (IQR) 8 (10) 7 1) 0.522

BP = blood pressure; COPD = chronic obstructive pulmonary disease; IMD = index of multiple deprivation; IQR = interquartile range; NYHA = New York Heart
Association classification

© Royal College of Physicians 2019. All rights reserved. 43
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Table 2. Unadjusted mortality as inpatient, and 30-days, 60-days and 90-days post admission pre and post

reconfiguration

Mortality point Total (n=518) Pre reconfiguration Post reconfiguration p value
(total n=211) (total n=307)
Deaths % mortality (95% CI) Deaths % mortality (95% CI) Deaths % mortality (95% CI)
In-hospital 92 17.8% (14.7-21.3) 43 20.4% (15.5-26.4) 49 16.0% (12.3-20.5) 0.196
30 day 118 22.8% (19.4-26.6) 55 26.1% (20.6-32.4) 63 20.5% (16.4-25.4) 0.139
60 day 139 26.8% (23.2-30.8) 62 29.4% (23.6-35.9) 77 25.1% (20.5-30.3) 0.278
90 day 153 29.5% (25.8-33.6) 68 32.2% (26.2-38.9) 85 27.7% (23.0-33.0) 0.266

CI = confidence interval.

reduced in-hospital mortality, OR 0.44 (95% CI 0.25-0.78). This
was sustained to 90 days, OR 0.55 (95% CI 0.34-0.89).

Length of stay was lower post reconfiguration compared with
pre reconfiguration (median 6 days (interquartile range (IQR)

12) versus 8 days (IQR 14); p=0.020) without any change in the
percentage of patients readmitted within 30 days (4.7 % versus
4.2%;p=0.813).

There was no significant difference in the prescription of ACEi
and/or ARB (75% versus 78%; p=0.404), beta blockers (86%
versus 89%; p=0.332), or MRA (28% versus 36%; p=0.104)
between the two time periods. However, a greater percentage of
patients had specialist follow-up arranged at discharge following
reconfiguration (60% versus 72 %; p=0.036).

Discussion

This study demonstrated a trend towards a sustained decreased
mortality up to 90 days for patients with acute HF following

the service reconfiguration, with a shorter length of stay and no
corresponding increase in readmissions. More patients were seen
by a cardiology specialist, which was independently associated
with reduced risk of mortality. Although this was a small study

in asingle NHS trust, these findings support national policy. The
evidence for centralisation of emergency care has so far depended
upon conditions with specific time-critical therapies, such as stroke
reperfusion, trauma resuscitation care and percutaneous coronary
intervention.>™ The benefits identified by this study are more likely
to be related to several process changes and care decisions, in
contrast to the more technical interventions in stroke, trauma and
myocardial infarction, and also reflect service efficiencies gained
through a whole-system reconfiguration.

Within this study, it is not possible to report the relative
contribution of each component of a multi-faceted service
intervention on outcomes. It is likely that improved access to
echocardiography, radiography, allied health professionals and
cardiology staff would have an impact. We were able to show that
contact with a cardiology specialist was associated with a mortality
reduction, as has been reported elsewhere, 3 but acknowledge
that the availability of specialist geriatric care allowed for the
appropriate triage of some older patients with complex care needs
to a specialist environment for frailty rather than for HF. Therefore, it
is unknown whether the same effect would be seen in other service
models where a different proportion of patients with HF might be
under cardiology or geriatric care.

40
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Estimates of inpatient mortality for HF admissions vary
in the literature from 3.8% to 15%,'"?“ explained in part by
methodological differences and case selection, thereby limiting
generalisability. This study only includes the subgroup of patients
with a reduced LVEF, which carries the worst prognosis,?> and
might explain the somewhat higher observed overall inpatient
mortality rate of 17.8%. This focus allowed inclusion of patients
with a more homogeneous disease state, for which there is pre-
existing evidence that specialist care can improve outcome.

There is evidence that in-hospital mortality for patients with
acute HF is improving across England and Wales, with the NICOR
audit figures showing a 0.7% decrease between 2014-2015 and
2015-2016.2% The current study showed a 4.4% decrease over a
similar time interval. Nationally, it appears that mortality reduction
is associated with improvements in the provision of guideline-
indicated care, such as achieving optimal doses of recommended
medication,’®2? but we showed no significant difference in
prescriptions at discharge following the reconfiguration. This
could be because of the small population size and short duration
of follow-up. Although dose was not recorded, it is possible that
the increase in specialist care after discharge indicated plans for
medication optimisation in the community, which might take
longer to have an impact.

There were 96 more patients in the post-centralisation than
pre-centralisation group, which might indicate the more effective
direction of HF cases into the correct specialty and/or greater
attention to case finding for the HF database. This could influence
the case mix and subsequent mortality if milder cases of HF were
more easily identified after centralisation. However, all patients
had echocardiographic evidence of at least moderate LV systolic
impairment, and the baseline characteristics of the two groups
were similar. Centralising admissions from the three hospitals into
asingle site led to an overall increase in patient volume at the
new hospital, which has in itself been associated with improved
outcomes for HF.2%27

The readmission rate for patients in this study was low compared
with the those reported elsewhere,?* and should be interpreted
cautiously, because previous work has shown that discharge codes
tend to underestimate hospital events related to HF3"3 It is
possible that the true 30-day readmission rate is somewhat higher.

This study has several strengths. It used a clinical database
compiled by specialist staff and subject to routine data-quality
checks. During the study period, there were no significant changes
to National Institute for Health and Care Excellence recommended
therapy'®'® or to coding practice within the Trust that might
have influenced the observed findings. We were able to report
mortality up to 90 days following admission, including deaths in
the community. This reduced discharge bias, whereby an early
death following early discharge gives an apparent improvement
in inpatient mortality. However, there are limitations that must be
considered. It is possible that not all cases of HF were identified,
although there should not be a differential effect between the
two groups studied because coding and HF database processes
did not change. Second, it was only possible to observe the impact
of the overall change, rather than each component; therefore,

a mechanism supporting causation cannot be demonstrated.
Third, because of data limitations, we were only able to report
all-cause mortality, rather than cardiovascular-specific mortality.
Fourth, the different geographical location of the hospitals might
have altered the case mix of emergency admissions, although

© Royal College of Physicians 2019. All rights reserved.

this was not intended by the reconfiguration. Finally, this was

not a whole-service evaluation, but instead provided short-term
evidence regarding a selected cohort of patients. This study used
the first year of data post reconfiguration, and it is unclear whether
wider system effects of the whole-system change would result in
our findings being sustained. Further data collection over several
years, including an economic evaluation and more patient-centred
outcomes, such as satisfaction, waiting times and differences

in accessibility, are required to form a broader assessment of
centralisation impact.

In conclusion, we observed a trend towards decreased mortality
in the context of a shorter length of stay and no corresponding
increase in readmissions following centralisation of specialist
services for acute HF, which are consistent with evidence for other
conditions. Documentation of specialist input was associated
with a mortality benefit, but case-mix biases could not be fully
accounted for. Further research is needed to confirm these findings
in different settings with a study design that minimises the
potential influence of population and external healthcare delivery
changes. m
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