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Long term prognosis of heart failure after acute coronary
syndromes without ST elevation
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Background: Information about long term outcomes of patients with acute coronary syndromes (ACS) who
have clinically diagnosed heart failure is scarce.
Methods: In a UK registry, this study evaluated patients with non-ST elevation ACS, recording treatment,
and clinical outcomes for six months. In a subgroup, a four year mortality follow up was performed to
estimate the impact of the clinical diagnosis of heart failure on survival.
Results: Of 1046 patients, 139 (13%) had a history of clinically diagnosed heart failure. At discharge,
ACE inhibitors were prescribed for 58% and 28%, of those with and without a history of heart failure
respectively (p,0.001). Rates of angiography, percutaneous intervention, and coronary artery bypass
graft were 17.3% and 29.2% (p = 0.003), 5.0% and 8.4% (p = 0.17), and 5.0% and 7.5% (p = 0.3) for
these groups respectively. Death or new myocardial infarction at six months occurred in 22% and 10%
(p,0.001) and at four years death occurred in 60% and 20% of these groups respectively (p,0.001). In a
multivariate analysis prior heart failure carried an odds ratio of 2.0 (p = 0.001) for death or myocardial
infarction at six months and 2.4 (p,0.001) for death over four years. New heart failure was associated
with an increased risk of death at six months (20% compared with 5%, p,0.001).
Conclusion: A clinical history of heart failure carries a substantial risk of death in patients admitted with
ACS without ST elevation. Nearly 60% of those with prior heart failure are dead after four years. After
adjustment for confounding factors, prior heart failure more than doubles the risk compared with those
with no history.

T
he syndrome of heart failure is an important global
health care problem. In Western Europe, with a popula-
tion of about 300 million, it is estimated that 3 million

people are affected. In the United Kingdom, heart failure
accounts for 1%–2% of the total health care budget,1 2 and is
associated with average five year death rates of 30%–40%.3 4

As coronary artery disease is one of the most common causes
of heart failure, it is to be expected that a substantial
proportion of patients will be admitted to the hospital with
an episode of acute coronary syndrome with a history of heart
failure.

We undertook the Prospective Registry of Acute Ischaemic
Syndromes in the UK (PRAIS-UK) to determine character-
istics, practice patterns, outcomes, and important markers of
risk of patients admitted to a wide range of UK hospitals with
acute coronary syndromes (ACS) without ST elevation. We
present data on the management and outcomes of patients
with either pre-existing or newly diagnosed clinical heart
failure after an admission with an ACS, with a maximum of
four years of follow up.

METHODS
PRAIS-UK was a prospective observational cohort registry of
patients admitted to UK hospitals with ACS. The methods
have been provided previously.5 In brief, 56 hospitals
participated. Each hospital was asked to collect data on 20
consecutive eligible patients, irrespective of admission loca-
tion or consultant team. Patients were enrolled from May
1998 to February 1999. Patients were followed up for six
months after their index hospital admission. Patients with a
clinical diagnosis of ACS without ST elevation (unstable
angina or suspected non-Q wave myocardial infarction (MI))
were eligible if they were admitted to the hospital through
either the accident and emergency department or directly to
the coronary care unit or other wards. A typical history of

cardiac chest pain was required together with either ECG
abnormalities consistent with myocardial ischaemia or a
history of pre-existing evidence of coronary artery disease
(for example, prior MI, prior revascularisation). The exclu-
sion criteria were ST elevation .1 mm in two or more
contiguous leads on the ECG or planned or actual treatment
with thrombolytic therapy on admission. Heart failure was
defined by experienced physicians on clinical grounds,
although echocardiography was not mandatory as part of
this evaluation. The study had ethical approval from the
multicentre and local research ethics committee and patients
provided informed consent before entry. Collaborating sites
and investigators are listed in Collinson et al.5

The decision to perform long term follow up was taken
three months after starting enrolment in PRAIS-UK.
Although multicentre research ethics committee approval
for long term follow up was obtained for all centres, local
approvals could only be requested from hospitals that were
still enrolling patients, or those that had not yet started
enrolment. Local ethical approvals were eventually obtained
in 34 of the 56 hospitals that enrolled a total of 653 patients
with complete follow up for mortality at six months. Of these,
490 patients gave consent for long term mortality follow up.
The Office of National Statistics (ONS) for England, Wales
and Northern Ireland, and the General Register Office (GRO)
of Scotland provided vital status as of 15 November 2002.

Statistical analysis
Baseline characteristics, treatments, and outcomes of all
patients with and without a prior clinical history of heart
failure were summarised. The main outcome at six months

Abbreviations: CABG, coronary artery bypass graft; ACS, acute
coronary syndrome; PCI, percutaneous intervention; MI, myocardial
infarction
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was death or non-fatal MI (ST or non-ST elevation), and for
long term follow up was all cause mortality. Continuous and
categorical data were compared with the use of Student’s t
and x2 tests respectively. Time to event plots were drawn
using the Kaplan Meier method and compared using the log-
rank test. Cox proportional regression model was used to
calculate univariate and multivariate hazard ratios and their
95% confidence intervals (CI) for time to event outcomes.
Univariate and multivariate relative hazards and 95% CIs for
adverse outcomes were calculated using Cox regression
models. Variables entered into the multivariate model
included age, sex, diabetes, smoking status, chest pain or
ischaemic ECG changes on admission, a history of any of the
following: MI, heart failure, hypertension, hypercholester-
olaemia (on treatment), stroke or coronary revascularisation
(PTCA or CABG), and pre-discharge angiography or revascu-
larisation (PTCA or CABG). The ECG categories were:
1 = normal, 2 = ST depression or bundle branch block, and
3 = T wave inversion or non-specific ST segment abnormal-
ities. All statistical analyses were performed using Stata
version 7.0.

RESULTS
Patients with prior clinically diagnosed heart failure
(see table 1)
At the time of the index hospital admission, 139 (13.3%)
patients had a previous history of clinical heart failure (907

patients without). Mean age in patients with a prior history
of heart failure was higher than those without (73 compared
with 65 years, p,0.001). Patients with prior heart failure also
had higher rates of diabetes, treated hypertension, and prior
MI.

Patients with previous clinical heart failure were less likely
to be treated with aspirin in hospital (79.1% compared with
88.5% for those without heart failure, p = 0.002). There were
no significant differences in the use of unfractionated or low
molecular weight heparin.

At the time of the six month follow up, aspirin was used in
73.6% and 83.4% (p = 0.008), b blockers in 17.4% and 46.1%
(p,0.001), ACE inhibitors in 58.7% and 28.2% (p,0.001)
and oral anticoagulants in 20.7 and 8.9% (p,0.001) of
patients with and without a history of clinical heart failure
respectively.

In hospital stress testing (including nuclear imaging) was
performed in 4.3% of those with prior clinical heart failure
compared with 14.2% of those without (p = 0.001). At six
months, rates of angiography were 17.3% and 29.2%
respectively (p = 0.003). Rates of PCI were 5.0% and 8.4%
(p = 0.17), and for CABG were 5.0% and 7.5% (p = 0.3) for
these groups respectively. Rates of revascularisation were not
statistically different, therefore proportionately more of those
patients with clinical heart failure who were invasively
assessed proceeded to revascularisation.

Unadjusted rates of death after six months were 18.7%
compared with 5.5% and rates of death or new MI (ST or

Table 1 Characteristics, treatments, and outcomes of patients admitted with history of
heart failure

With prior heart failure
(n = 139)

No prior heart failure
(n = 907) p Value

Age (SD) 72.8 (9.7 64.7 (11.8 ,0.001
.70 (%) 65.5 36.3 ,0.001
Female (%) 50.4 37.6 0.004
Diabetes (%) 25.9 14.8 0.001
Hypertension (%) 43.9 36.1 0.08
Prior MI (%) 68.4 45.1 ,0.001
Prior PTCA 14.4 13.2 0.71
Prior CABG 20.9 12.5 0.007
Prior angina 91.4 71.9 ,0.001
Admission ECG
ST depression/BBB (%) 46.0 26.5 ,0.001
Other (T, etc) (%) 48.2 56.1
Normal (%) 5.8 17.4
In-hospital treatment
Aspirin (%) 79.1 88.5 0.002
LMWH (%) 38.1 44.9 0.14
IV UFH (%) 33.6 33.6 1.0
Either LMWH or IV UFH (%) 70.5 77.8 0.08
Treatment at six months
Aspirin (%) 73.6 83.4 0.008
b blockers (%) 17.4 46.1 ,0.001
Ca channel antagonists (%) 45.5 43.3 0.65
Nitrate (%) 75.2 55.4 ,0.001
K channel opener (%) 31.4 18.8 0.001
Statins (%) 35.5 48.3 0.008
Oral anticoagulants (%) 20.7 8.9 ,0.001
ACE inhibitors (%) 58.7 28.2 ,0.001
a2 antagonists (%) 10.7 2.8 ,0.001
In-hospital investigation
Stress test (%) 4.3 14.2 0.001
Investigation at six months
Angiography (%) 17.3 29.2 0.003
PTCA (%) 5.0 8.4 0.17
CABG (%) 5.0 7.5 0.3
All events to follow up
Death (%) 18.7 5.5 ,0.001
Death/MI (%) 23.8 10.8 ,0.001
Death/MI/RFA/UA (%) 42.8 27.8 ,0.001
Heart failure 42.5 6.5 ,0.001
Major bleed 4.3 0.8 ,0.001
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non-ST elevation) 23.8% compared with 10.8% (p,0.001 for
both comparisons) in the respective groups. Rates of major
bleeds were 4.3% and 0.8% respectively (p,0.001).

After long term follow up, unadjusted rates of death were
59.6% and 19.5% for those with and without a history of
clinical heart failure respectively (p,0.001). After adjusting
for confounding factors, the hazard ratio was 2.41 (95%
confidence intervals 1.60 to 3.63, p,0.001).

Patients developing new clinical heart failure (see
table 2)
After entry in the study, clinical heart failure developed in 59
(6.5%) of patients without a history of heart failure over six
months of follow up. Compared with the group that did not
develop clinical heart failure, these patients were older
(proportion aged over 70, 54.2% versus 35.0%, p = 0.003)
and had more diabetes (32.2% versus 13.6%, p,0.001), but
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Figure 1 Unadjusted KM curves for
long term rates of death for patients
with and without history of heart failure.
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otherwise there were no significant differences in baseline
characteristics. The in-hospital use of antiplatelet agents and
antithrombotic treatments did not differ between the groups.

At six months, those developing new heart failure were less
likely to be treated with b blockers (23.1% compared with
47.6%, p = 0.001) and calcium channel antagonists (23.1%
compared with 44.6%, p = 0.002) but more likely to be
treated with oral anticoagulants (25.0% compared with 7.9%,
p,0.001), ACE inhibitors (51.9% compared with 26.7%,
p,0.001), and angiotensin 2 antagonists (9.6% compared
with 2.4%, p = 0.002). There were no differences in the use of
angiography or PTCA, although there was a trend to the use
of more CABG in the new heart failure group (11.1%
compared with 5.4%, p = 0.08).

At six month follow up, rates of death were 20.3% and
4.5% and rates of death or new MI 25.4% and 9.8%, for those
developing new heart failure and those not respectively
(p,0.001 for both comparisons). Rates of major bleeding
were 5.1% and 0.5% respectively (p,0.001).

DISCUSSION
Our study shows that one in eight patients with non-ST
elevation ACS have a history of heart failure, but by four
years, 60% of these patients are dead. Development of new
heart failure in those with no such history also predicts poor
prognosis. Although ACE inhibitors and a2 blockers are used
more frequently in those with heart failure, rates are still
suboptimal at 60%. Use of b blockers in these patients was
low, but our study was conducted in the period before the
introduction of b blockers for heart failure.6–8

Results from the Global Registry of Acute Coronary Events
(GRACE) showed that patients with heart failure were
significantly older and less likely to be male or smokers.

They also were less likely to undergo cardiac catheterisation
procedures and to receive b blockers and statins than patients
without heart failure.9 These findings are consistent with our
results. Heart failure has been consistently shown to be an
independent marker of important clinical end points in
several randomised clinical trials and observational studies.9–17

However, these studies frequently mixed all ACS groups (non-
ST and ST elevation ACS), thus our results confirm these
findings specifically for patients with non ST-elevation ACS
and also extend the duration of follow up to four years.

Studies such as HOPE18 and EUROPA18 suggest that ACE
inhibitor use should be high in patients with ACS,
irrespective of heart failure and this may reduce the burden
of developing heart failure. Given the poor outcomes of
patients developing heart failure, aggressive strategies to
reduce future risk are clearly warranted. Thus the use of ACE
inhibitors in patients with ACS and heart failure should be
mandatory, unless there are overriding contraindications.
Pre-discharge echocardiography should be mandatory both
for patients with clinical heart failure as well as being a
routine strategy to identify patients with asymptomatic left
ventricular dysfunction. This would allow targeting of
treatments to patients at higher risk of future events. With
more recent evidence on the efficacy of b blockers in heart
failure, it is also essential to ensure that patients with heart
failure and ACS are treated with a b blocker.6–8 The prognosis
of patients with significant coronary artery disease and left
ventricular dysfunction are generally improved after coronary
revascularisation, even though the risk of the procedure may
be higher than in similar patients without left ventricular
dysfunction.20 21 The selection of patients with left ventricular
dysfunction who may benefit most from revascularisation is
under investigation.22

Table 2 Characteristics, treatments, and outcomes of patients developing new heart
failure

New heart failure
(n = 59)

No new heart failure
(n = 848) p Value

.70 (%) 54.2 35.0 0.003
Female (%) 44.1 37.2 0.29
Diabetes (%) 32.2 13.6 ,0.001
Hypertension (%) 44.1 35.5 0.19
Smoker (%) 18.6 24.7 0.30
Prior MI (%) 45.8 45.1 0.92
Prior PTCA 8.5 13.6 0.27
Prior CABG 15.3 12.3 0.5
Prior angina 72.9 71.7 0.85
In-hospital treatment
Aspirin (%) 83.6 88.8 0.24
LMWH (%) 49.1 44.7 0.52
IV UFH (%) 41.8 33.0 0.18
Either LMWH or IV UFH (%) 83.1 77.5 0.32
Treatment at six months
Aspirin (%) 75.0 83.9 0.09
b blockers (%) 23.1 47.6 0.001
Ca channel antagonists (%) 23.1 44.6 0.002
Nitrate (%) 50.0 55.8 0.42
K channel opener (%) 21.2 18.7 0.66
Statins (%) 51.9 48.1 0.59
Oral anticoagulants (%) 25.0 7.9 ,0.001
ACE inhibitors (%) 51.9 26.7 ,0.001
a2 antagonists (%) 9.6 2.4 0.002
Investigation at six months
Angiography (%) 30.5 29.1 0.82
PTCA (%) 10.2 8.3 0.6
CABG (%) 11.1 5.4 0.08
All events to follow up
Death (%) 20.3 4.5 ,0.001
Death/MI (%) 25.4 9.8 ,0.001
Death/MI/RFA/UA (%) 49.2 31.6 0.06
Major bleed 5.1 0.5 ,0.001
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The study is limited by not including formal assessment of
left ventricular function with the classification of heart
failure being made by experienced clinical investigators.
Heart failure is a clinical diagnosis, however, in the absence
of formal left ventricular function assessment, it is possible
that some patients were mis-classified. In addition, we did
not record diuretic use.

Heart failure associated with ACS without ST elevation
carries a very high rate of death and other adverse events.
This excess risk continues at long term follow up. Drug
therapies known to improve prognosis in patients with heart
failure are under-used and an increase in the use of ACE
inhibitors and b blockers would probably have an important
clinical impact. It is also probable that these high risk
patients may gain from early angiography and revascularisa-
tion. Any patient with a history of heart failure or who
develops heart failure in the context of an ACS needs to be
treated as high risk.
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