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Prognostic value of ejection fraction in patients
admitted with acute coronary syndrome
A real world study
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Rafael Kuperstein, MDa,b

Abstract
There are limited data regarding factors affecting outcomes among acute coronary syndrome (ACS) patients presenting with varying
degrees of left ventricle (LV) dysfunction. We aimed to identify factors associated with mortality according to LV ejection fraction
(LVEF) at 1st admission in ACS patients.
A total of 8983 ACS patients prospectively enrolled in the Acute Coronary Syndrome Israeli Survey (2000–2010) were categorized

according to their LVEF at admission: severe LV dysfunction (LVEF<30% [n=845]), mild-moderate LV dysfunction (LVEF 30%–49%
[n=4470]); preserved LV function (LVEF≥50% [n=3659]). Multivariable Cox proportional hazards regression modeling was used to
assess the risk factors for 1-year mortality according to LVEF on admission.
Over the past decade there was a gradual decline in the proportion of patients admitted with low LVEF. Mortality rates were highest

among patients with severe LV dysfunction (36%), intermediate among those with mild-moderate LV dysfunction (10%), and lowest
among those with preserved LV function (4%, P<0.001). We recognized different risk factors for mortality according to LVEF at
admission. Admission clinical features (syncope, anterior myocardial infarction, and ST elevation myocardial infarction [STEMI])
predicted mortality risk in patients with severe LV dysfunction (all P<0.05), whereas the presence of comorbidities (hypertension,
diabetes mellitus, chronic renal failure, and peripheral arterial disease) predicted mortality risk in patients with more preserved LV
function. Age and admission Killip class ≥II were consistent predictors in all LVEF subsets.
LVEF at admission is a strong predictor of mortality in ACS, and prognostic factors differ according to LVEF during admission. In

patients with severe LV dysfunction signs of clinical instability are related to 1-year mortality; in patients with a more preserved LV
function the prognosis is related to the presence of co-morbidities.

Abbreviations: ACS= acute coronary syndrome, ACSIS= Acute Coronary Syndromes-Israel Survey, DM= diabetesmellitus, EF
= ejection fraction, HTN = hypertension, LV = left ventricle, LVEF = left ventricle ejection fraction, MI =myocardial infarction, NSTEMI
= non-ST elevation myocardial infarction, PAD = peripheral arterial disease, PCI = percutaneous coronary intervention, STEMI = ST
elevation myocardial infarction, TIMI = thrombolysis in myocardial infarction.

Keywords: acute coronary syndrome, echocardiography, left ventricle ejection fraction, risk assessment
1. Introduction

Risk stratification in acute coronary syndrome (ACS) by classical
score systems such as thrombolysis in myocardial infarction
(TIMI)[1] and Global Registry of Acute Coronary Events[2] has
been successfully incorporated into clinical practice leading to
better and more efficient patient management. These scores and
others, combine clinical evaluation such as Killip score, presence
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of angina and laboratory values such as creatinine levels, blood
pressure, dyslipidemia, and cardiac biomarkers.[1–6]

Even though ejection fraction (EF), as determined by
echocardiography, has not been included in the early risk
stratification algorithms, it is a well-documented strong
predictor of mortality in patients with coronary disease
including ST elevation (STEMI) and non-ST elevation acute
myocardial infarction (NSTEMI).[7–11] Furthermore, there are
limited data regarding factors affecting outcomes among ACS
patients presenting with varying degrees of left ventricular
dysfunction.
The Acute Coronary Syndromes-Israel Survey (ACSIS) data-

base is a prospectively bi-annual evaluation of all patients
admitted with ACS to 26 coronary units in Israel during a
2-month period since February to March 2000. During the last
decade, this evaluation includes a complete clinical, laboratory,
and echocardiographic data during hospitalization for most
patients. This long-term data collection facilitates the evaluation
of demographic and clinical changes over time.
The objectives of this study are to evaluate: the trends for

changes in EF at admission from 2000 to 2010 in ACSIS study
population and prognostic consequences of these trends; the
association between left ventricle ejection fraction (LVEF) and
outcomes in a contemporary cohort of ACS patients; and to

mailto:Olga.Perelshtein@sheba.health.gov.il
http://creativecommons.org/licenses/by-nd/4.0
http://creativecommons.org/licenses/by-nd/4.0
http://dx.doi.org/10.1097/MD.0000000000006226


Brezinov et al. Medicine (2017) 96:9 Medicine
identify predictors for 1-year mortality in the different group of
patients according to their EF at 1st admission.
2. Methods

ACSIS is a prospective cohort study and includes all patients with
ACS (NSTEMI and STEMI) who were admitted to 26 intensive
cardiac care units in Israel from February toMarch 2000 to 2010
every 2nd year. During this period 6 surveys were performed for
2-month period in each unit in Israel.
Prespecified forms for all patients were filled and diagnosis for

acute myocardial infarction (MI) was made by attending
physicians according to clinical, laboratory, and electrocardiog-
raphy data. Demographic, clinical, laboratory, and echocardio-
graphic data were obtained from medical charts.
All echocardiographic studies were performed during the 1st 2

days of the index hospitalization, and visually estimated EF was
reported. Echocardiography examinations were performed
according to the European and American performance guidelines
by experienced technicians. All exams were interpreted by
experienced cardiologists specialized in echocardiography and
approved by senior staff members.[12]

All patients who underwent percutaneous coronary interven-
tion (PCI) were treated conventionally with bare metal or drug
eluting stents and received antithrombotic treatment.
AllACSIS surveys havebeenapprovedbyparticipatinghospitals

institutional review board and the Israeli ministry of health.
Mortality rates at 1-year were derived from hospital charts and

by matching patients’ identification number with the Israeli
National Population Registry. For detailed description of study
design refer to previously reported study.[13]

Studypatientswere divided into 3 prespecified groups according
to their LVEF on admission. Patients with LVEF<30% were
Table 1

Characteristics of study population.

Patient characteristics LVEF<30 (n=854) 30�
Age, mean (SD), year 69.8±12.4

∗,†

Men, % 646 (76)
BMI, mean (SD) 26.7±4.3

∗,†

Hypertension, % 522 (62)
∗,†

Diabetes, % 376 (44)
∗,†

Hyperlipidemia, % 463 (55)
∗,†

Current smoker 232 (28)
∗,†

Prior myocardial infarction, % 423 (50)
∗,†

Past PCI, % 243 (29)
∗,†

Prior CABG, % 129 (15)
∗,†

Congestive heart failure, % 261 (31)
∗,†

Cerebrovascular disease, % 118 (14)
∗,†

Chronic renal failure, % 208 (25)
∗,†

Peripheral arterial disease, % 159 (19)
∗,†

Family history, % 108 (13)
∗,†

Killip class ≥2, % 484 (57)
∗,†

Admission with syncope, % 42 (5)†

Anterior MI, % 430 (50)
∗,†

Troponin, mean (SD), mg/dL 37.3±103.1
∗,†

STEMI 436 (51)
∗,†

Primary reperfusion (PCI and TLX) 271 (32)
∗,†

PCI during index hospitalization 251 (56)
∗,†

Primary PCI in eligible patients‡ 187 (69)†

BMI=body mass index, CABG=coronary artery bypass graft surgery, LVEF= left ventricle ejection fraction,
ST elevation myocardial infarction, TLX= thrombolysis.
∗
P<0.05 for comparison versus LVEF≥50%.

† P<0.05 for comparison versus 30%�LVEF�49.
‡ Eligible patients included STEMI presentation, high risk NSTEMI in subjects without contraindication to
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defined as severe left ventricle (LV) dysfunction, patients with an
LVEF between 30% and 49% were defined as mild-moderate LV
dysfunction and patients with an LVEF≥50% – preserved LV
function according to the current cardiac chamber quantifications
by echocardiography guidelines.[14] The primary end point of the
present study was all-cause mortality assessed at 1-year.
Baseline clinical characteristics were compared among the 3

LVEF groups, using the x2-test or Fisher exact test for categorical
variables with Z-test and Bonferroni correction for column
proportion comparison. Continuous data were compared using
the Kruskal–Wallis test followed by post hoc pairwise Wilcoxon
rank-sum test, with Bonferroni correction. Categorical data are
presented as frequencies and percentages and continuous
variables as mean± standard deviation.
The 1-year survival estimates are displayed according to the

Kaplan–Meier method according to the 3 baseline LVEF groups,
with comparisons of cumulative event rates by the log-rank test.
We further similarly explored the survival estimates in subjects
with and without diabetes and with or without STEMI at
presentation.
In order to assess the independent risk associated with LVEF

categories, we used Cox proportional hazard modeling. We
assessed the independent risk associated with LVEF <30% and
LVEF 30% to 49% against the group of LVEF≥50% serving as
reference. This model was further adjusted for the following
covariates: age, priorMI, past PCI, hypertension (HTN), diabetes
mellitus (DM), dyslipidemia, peripheral arterial disease (PAD),
chronic renal failure, ST segment elevation on admission, Killip
class ≥2, admission with syncope, and anterior MI.
We further used multivariable Cox proportional hazards

regression models to identify predictors for 1-year mortality in
each LVEF group, using best subset method (candidate covariates
are listed in Table 1).
LVEF<49 (n=4470) LVEF≥50 (n=3659) P

64.3±13.1 61.1±13.1† <0.001
3441 (77) 2800 (77) 0.675
27.2±4.3 27.8±4.5† <0.001
2386 (54) 2076 (57) <0.001
1535 (34) 2076 (29) <0.001
2587 (58) 2355 (65)† <0.001
1695 (38) 1411 (39) <0.001
1319 (30) 760 (21)† <0.001
1024 (23) 799 (22) <0.001
413 (19) 275 (8)† <0.001
342 (8) 84 (2)† <0.001
370 (8) 232 (6)† <0.001
441 (10) 260 (7)† <0.001
383 (9) 196 (5)† <0.001
951 (22) 976 (28)† <0.001
883 (20) 280 (8)† <0.001
139 (3) 87 (2)† <0.001
1924 (43) 806 (22)† <0.001
30.7±90.0 14.4±52.8† <0.001
2692 (60) 1460 (40)† <0.001
1778 (40) 941 (26)† <0.001
3190 (72) 1835 (70) <0.001
2905 (65) 640 (68)† <0.001

NSTEMI=non-ST elevation myocardial infarction, PCI=percutaneous coronary intervention, STEMI=

PCI, or spontaneous reperfusion.
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All statistical tests were 2-sided, a P-value of <0.05 was
considered statistically significant. Analyses were carried out with
SAS software (version 9.4, SAS institute, Cary, NC).
Figure 2. Kaplan–Meier survival estimates according to left ventricle ejection
fraction groups during 1-year follow-up period.
3. Results

A total of 11,536 patients were prospectively enrolled in the
ACSIS surveys between 2000 and 2010, of whom 8983 (77.8%)
had an echocardiogram performed within 48hours of admission
and comprised the present study population. The clinical
characteristics of patients with and without a baseline echocar-
diogram were not significantly different (data not shown).
Among the 8983 study patients, 4588 (51%) had STEMI, and

the remaining had NSTEMI. A total of 4470 patients (49.7%)
were in the mild-moderate LV dysfunction group, 3659 (40.7%)
patients had preserved LV function, and 854 (9.6%) patients had
an LVEF<30% during admission. The clinical characteristics of
study patients according to their LVEF on admission are shown
in Table 1.
Patients with severe LV dysfunction were older, and had a

significantly higher prevalence of comorbidities, including HTN,
DM, congestive heart failure, chronic renal failure, PAD,
cerebrovascular disease, and prior IM. The prevalence of ST-
segment elevation on admission was highest among patients with
mild-moderate LV dysfunction (60%), compared to 51% and
40% among patients with severely reduced and preserved LV
function, respectively (P<0.001). There was no significant
gender difference among the 3 LVEF groups (Table 1).
In patients with LVEF<30%, there was a lower rate of

primary PCI (32%) and reperfusion therapy than in patients with
30�LVEF<49 (40%), but higher than in patients with LVEF>
50% (26%). However, there was not a clinically significant
difference in primary PCI in eligible patients (patients without
contraindication to primary PCI, no spontaneous reperfusion or
other conditions that made primary PCI no longer indicated)
among the 3 groups (about 65% to 69%). The decision of
primary PCI was a clinical decision made by the cardiologist in
each medical center.
PCI during hospitalization are much lower in LVEF<30%

group compared to the other groups. In this group, the patients
were much older, had higher rate of renal failure, peripheral
Figure 1. Left ventricle ejection fraction trend over
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artery disease, prior congestive heart failure, DM, and prior
CVA, and therefore were more prone to receive conservative
therapy.
The frequency of patients admitted with preserved, mild to

moderate, and severe LV dysfunction from 2000 to 2010 is
shown in Fig. 1, demonstrating a gradual decline in the
proportion of patients with decreased LVEF in more recent
years. Accordingly, significantly more patients were admitted
with preserved LV function in 2010 as compared to a decade ago,
and a significantly lower frequency of patients with LV
dysfunction.
Kaplan–Meier analysis showed that mortality rates at 1-year

were significantly correlated to LVEF; 36%, 10%, and 4% for
patients with severe LV dysfunction, mild-moderate LV
dysfunction, and preserved LV function, respectively (log rank
P<0.001 for the overall difference during follow-up [Fig. 2]).
Notably, the association between reduced LVEF and increased
the years of the study in total study population.

http://www.md-journal.com


Table 2

Multivariate analysis: independent predictors of 1-year mortality.

Comorbidities HR (95% CI) P

LVEF stratification (comparison to LVEF≥50% group)
LVEF<30% group 4.49 (3.57–5.61) <0.001
30%�LVEF<49% group 1.83 (1.49–2.24) <0.001

Risk factor
Age (per year increment) 1.05 (1.04–1.06) <0.001
Prior myocardial infarction 1.06 (0.90–1.25) 0.46
Past PCI 0.77 (0.64–0.93) 0.008
Hypertension 1.18 (1.01–1.38) 0.04
Diabetes mellitus 1.37 (1.19–1.58) <0.001
Dyslipidemia 0.79 (0.68–0.91) <0.001
Peripheral arterial disease 1.42 (1.19–1.71) <0.001
Chronic renal failure 1.49 (1.27–1.76) <0.001

Clinical features at admission
ST segment elevation on admission 1.2 (1.03–1.39) 0.016
Killip class ≥2 2.28 (1.95–2.65) <0.001
Admission with syncope 2.06 (1.57–3.0) <0.001
Anterior myocardial infarction 1.08 (0.93–1.25) 0.323

CI= confidence interval, HR=hazard ratio, LVEF= left ventricle ejection fraction, PCI=percutaneous
coronary intervention.
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mortality rates was consistent throughout all survey years (data
not shown).
Consistently, Cox multivariable analysis demonstrated that

subjects with LVEF<30%and LVEF 30% to 49%had 4.49- and
1.83-fold greater mortality risk compared to the LVEF 50%
group serving as the reference group (HR 4.49; [95% CI
3.57–5.61 and HR 1.83; [1.49–2.24], respectively). This
independent association was adjusted for other important
predictors of 1-year outcomes (Table 2). Interaction-term
analysis was performed to assess the consistency of our findings
by the type of MI. This analysis showed that the association
between LVEF and 1-year mortality was evident among both
STEMI and NSTEMI patients (all P-values for interaction
>0.10).
In order to identify independent predictors for 1-year mortality

within each LVEF subgroup (Table 3), we performed multivari-
able analysis within each LVEF group using the same best subset
covariates. This analysis showed that age and admission Killip
class were associated with increased risk for 1-year mortality in
Table 3

Adjusted hazard ratio (95% CI) for 1-year all-cause mortality outcom

Risk factor EF≥50%

Risk factor
Age 1.06 (1.04–1.08)

∗∗

Prior myocardial infarction 1.27 (0.83–1.96)
Past PCI 0.55 (0.33–0.91)

∗

Hypertension 1.34 (0.86–2.09)
Diabetes mellitus 1.77 (1.23–2.54)

∗∗

Dyslipidemia 0.80 (0.55–1.16)
Peripheral arterial disease 1.54 (0.93–2.54)
Chronic renal failure 1.36 (0.86–2.11)

Clinical features at admission
ST segment elevation on admission 0.77 (0.51–1.17)
Killip class ≥2 3.41 (2.33–5.01)

∗∗

Admission with syncope 1.60 (0.69–3.69)
Anterior myocardial infarction 1.12 (0.75–1.67)

∗
P<0.05,

∗∗
P<0.01. CI= confidence interval, EF= ejection fraction, PCI=percutaneous coronary inte
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all LVEF subsets. However, other prognostic factors were
different according to admission LVEF.
Within the group of patients with severe LV dysfunction the

clinical features at admission were the most significant mortality
predictors. Patients admitted with syncope experienced a
significant >2-fold increased risk for 1-year mortality, patients
with anteriorMI experienced a significant 38% risk-increase, and
those with STEMI versus NSTEMI experienced a corresponding
44% risk-increase (all P-values <0.05 [Table 3]).
Among patients with mild to moderate LV dysfunction there

was a prominent association between the presence of comorbid-
ities and increased 1-year mortality (Table 3): HTN, DM, PAD,
and chronic renal failure were respectively associated with
significant 29%, 36%, 57%, and 68% increased risk for 1-year
mortality (P<0.05 for all).
Similar to patients with mild to moderate LV dysfunction,

among patients admitted with preserved systolic function
(ie, EF≥50 DM [HR 1.77, CI 1.23–2.54]) was a significant
prognostic risk factor (Table 3).
Consistent with predictors identified in multivariable analysis,

Kaplan–Meier survival analysis showed that the association
between the presence or absence of ST-segment elevation on
admission and the increased 1-year mortality was most
prominent among patients with severe LV dysfunction on
admission and less prominent among those with mild to
moderate and preserved LV function (Fig. 3A and B). In
Fig. 4, we can see that low EF was associated with worse
prognosis in both DM and non-DM patients (Fig. 4A and B,
respectively).

4. Discussion

The ACSIS reflects a broad, unselected ACS population studied in
real life since 2000. We used this registry to evaluate the trends
for changes in EF at admission from 2000 to 2010 and to evaluate
prognostic predictors of morbidity and mortality in the different
group of patients according to their LVEF during admission as
well as the prognostic impact of these changes overtime.
The main findings of this study are: over the past decade there

was a statistically significant trend to more improved cardiac
function following ACS, possibly related to a corresponding
improvement in medical and procedural management strategies
in this population; admission LVEF is still a powerful indepen-
e.

30%�EF<49% EF<30%

1.06 (1.05–1.07)
∗∗

1.04 (1.03–1.05)
∗∗

1.11 (0.88–1.4) 0.99 (0.77–1.29)
0.93 (0.71–1.21) 0.62 (0.45–0.87)

∗∗

1.29 (1.02–1.62)
∗

0.92 (0.71–1.18)
1.36 (1.12–1.66)

∗∗
1.16 (0.91–1.48)

0.64 (0.52–0.79)
∗∗

1.07 (0.84–1.38)
1.57 (1.23–2.05)

∗∗
1.21 (0.91–1.62)

1.68 (1.33–2.13)
∗∗

1.33 (1.02–1.74)
∗

1.19 (0.97–1.57) 1.44 (1.11–1.87)
∗∗

2.52 (2.05–3.08)
∗∗

1.57 (1.22–2.01)
∗∗

1.92 (1.27–2.89)
∗∗

2.27 (1.51–3.41)
∗∗

0.78 (0.63–0.97)
∗

1.38 (1.06–1.79)
∗

rvention.



Figure 3. Kaplan–Meier survival estimates according to admission ST
elevation and non-ST elevation during 1-year follow-up period by left ventricle
ejection fraction groups. (A) STEMI population. (B) NSTEMI population.
NSTEMI=non-ST elevation myocardial infarction, STEMI=ST elevation
myocardial infarction.

Figure 4. Kaplan–Meier survival estimates according to diabetes status during
1-year follow-up period by left ventricle ejection fraction groups. (A) Diabetes
mellitus population. (B) Nondiabetes mellitus population.

Brezinov et al. Medicine (2017) 96:9 www.md-journal.com
dent predictor of long-term prognosis in this contemporary
cohort of real world ACS patients; and predictors of 1-year
mortality following ACS appear to be related to LV function on
admission. Although in patients admitted with severe LV
dysfunction, the prognosis is mainly related to clinical factors
and their clinical instability on admission, in patients with mild-
moderate LV dysfunction or with preserved LV function the
prognosis relates to classical risk factors such as HTN,
dyslipidemia, and the presence of severe comorbidities such as
DM and PAD. These findings suggest that LV function-specific
risk factors should be employed in the risk stratification of ACS
patients and are in complete accordance with the current
5

guidelines, which advocate for an early invasive strategy in
patients at high risk as well as an aggressive approach on the
treatment of risk factors.[4–5,15]

LVEF is well known risk factor for prognosis in patients with
ischemic heart disease, but to our knowledge, the present study is
the first to evaluate cardiac function-specific risk factors for long-
term mortality in ACS patients. Our data reinforces the current
knowledge and provides a new insight into the risk stratification
of this complex patient population. It demonstrates that the
predictors of survival are different according the degree of LV
dysfunction at admission.
Interestingly, the use of echocardiography for the early

assessment of LV function in ACS patients with non-ST elevation
ACS has a class I indication at the 2015 ESC guidelines while in

http://www.md-journal.com
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the extensive AHA/ACC guidelines for ST and for NSTEMI, the
evaluation of LV function is indicated only before discharge (class
I indication).[4–6]

Patients with ACSs are a heterogeneous population with
varying risks of death and recurrent cardiac events, in long-term
as well as short-term follow-up. In these patients, early risk
stratification plays a central role, as the benefit of newer andmore
aggressive and a costly treatment strategy seems to be
proportional to the risk of adverse clinical events. The TIMI
score was developed with the database from a large clinical trial
of NSTE-ACS.[1] The Global Registry of Acute Coronary Events
score was developed from the registry, with a population of
patients across the entire spectrum of ACS.[2] Even though the
prognostic impact of both scores have been confirmed after
longer follow-up periods both these scores were initially
developed for short-term assessment of risk and to define risk-
oriented therapies in emergency departments and chest pain
units.[16]

LVEF has long been recognized as one of the most important
predictors of mortality in patients with anMI and in patients with
coronary artery disease in general.
The added predictive effect of early evaluation of LVEF in

patients admitted with NSTEMI/ACS was described by Bosch
et al[7] who evaluated 1104 patients from the PRISM-plus trial
registry whose LVEF was obtained during admission. Adding
LVEF to the TIMI score model improved mortality prediction.
The odds for in hospital death significantly increased for each 1%
decrease in LVEF. The mortality rate was 3.3 times higher within
each TIMI score stratum in patients with an LVEF<48%.
Palmerini et al[17] evaluated the predictive values of 6 different

risk scores in 2094 patients with NSTEMI who had an early PCI
in the ACUITY trial. Scores that incorporated clinical data and
EF to the angiographic data such as the clinical syntax score[18]

and the new risk stratification score[19] had a higher discrimina-
tive effect for ischemic end points and mortality that strictly
angiographic scores.[17] They validated a new prognostic score
(ACUITY-PCI score) in 846 patients, with LVEF of 54%±11%,
admitted due to ACS and treated invasively. In this study, in
addition to the electrocardiographic and angiographic variables,
the presence of insulin-treated DM and renal insufficiency were
strong prognostic predictors.[20]

The prognostic impact of associated risk factors and
comorbidities states in patients with ACS and the need for
treatment is well known. In this study, we demonstrated that the
significance of this prognostic impact is variable according to LV
function at baseline.
5. Limitations

ACSIS is an observational study of the current clinical practice in
Israel, and each patient is treated according to local policies in
each participating center. A core-lab was not utilized as ACSIS is
a real-world national survey representing all cardiology depart-
ments in Israel. Even though measurements of LVEFs were
subjectively obtained in different clinical centers and the timing of
LVEF assessment during admission was not strictly controlled;
previous studies by our group have shown a clear correlation
between subjectively assessed LVEF and prognosis.[12] In
addition, we do not have any data about EF prior to discharge
or a month later.
There is a selection bias. As this study enrolled only patients

admitted to the cardiac care unit/cardiology wards, patients who
were admitted to internal medicine departments or died before
6

admission to cardiology departments are not represented in this
study. For the same reason a higher than expected proportion of
STEMI is reported, so that this finding may not be generalized
to ACS patients admitted to other wards. Finally, there is no
information regarding the specific cause of death.
In addition due to the very small number of patients with Killip

class IV, we included all patients with clinical cardiac failure on
admission (Killip ≥II) rather than Killip class IV as a covariate in
the multivariable models.
6. Conclusions

We have shown that the proportion of ACS patients admitted
with more preserved LV function increased over the past decade
and that admission LVEF still remains is a powerful predictor of
1-year mortality, and should therefore be a part of routine
evaluation and risk stratification in these patients. Our findings
indicate that prognostic factors following ACS differ according to
admission LVEF, suggesting a possible role for cardiac function-
specific risk assessment in this population.
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