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Abstract

Introduction: In patients who have undergone interventional cardiac procedures, the risk of bleeding is higher than in patients
who received conservative treatment due to multiple medications and comorbidities.

Aim: This study aimed to evaluate the usefulness of the age, creatinine and ejection fraction (ACEF) score for predicting bleeding
events and to compare short- and long-term clinical outcomes according to the ACEF score in patients with ST-elevation myocardial
infarction (STEMI) undergoing primary percutaneous coronary intervention (pPCl) with bail-out tirofiban therapy (BOTT).

Material and methods: A total of 2,543 patients were included and divided into three groups according to the following ACEF
score tertiles: T1 (ACEF_ < 1.033), T2 (1.033 < ACEF_,<1.371), and T3 (ACEFhigh > 1.371). The main outcomes measured were the
incidence rates of relevant bleeding events and mortality within 30 days and 3 years after the procedure.

Results: A total of 73 (2.9%) patients had Bleeding Academic Research Consortium bleeding events of grades 3, 4 or 5 and 104
(4%) patients died in a 30-day period. The ACEF score was effective at predicting 30-day bleeding (area under the receiver operating
characteristic curve (AUC): 0.658, 95% confidence interval (Cl): 0.579-0.737; p < 0.001), 30-day mortality (AUC = 0.701, 95% ClI:
0.649-0.753; p < 0.001) and 3-year mortality (AUC = 0.778, 95% Cl: 0.748-0.807; p < 0.001) events. Considering the ACEF score
tertiles, T3 patients presented greater 30-day bleeding (1.6%, 2.8% and 4.1%; odds ratio (OR) = 2.56, 95% Cl: 1.37-4.80), 30-day
mortality (1.7%, 3.5% and 7.1%; OR = 4.53, 95% Cl: 2.51-8.18) and 3-year mortality (6.4%, 11% and 19.8%; hazard ratio = 3.56,
95% Cl: 2.58-4.91) risks.

Conclusions: The ACEF score is a user-friendly tool with excellent predictive value for bleeding events and mortality in patients
undergoing pPCl with BOTT.
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Summary

Prediction of mortality and major adverse cardiac/cerebral events with the age, creatinine and ejection fraction (ACEF)
score has been previously presented in the literature. The predictive value of this scoring for bleeding events has not yet
been studied. Our study aimed to investigate the predictive value of the ACEF score for bleeding and mortality events in
ST-elevation myocardial infarction patients treated with bail-out tirofiban therapy. Since the ACEF score can be calculated
easily and can be applied to routine practice, it would be rational to use it in this patient group.

Introduction cerebral and hemorrhagic events despite optimal med-
ST-segment-elevation myocardial infarction (MI) (STEMI)  ical therapy and successful primary percutaneous cor-
patients remain at high risk for major adverse cardiac,  onary intervention (PCl) (pPCl) [1]. According to current
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guideline recommendations, it is necessary to use dual
antiplatelets for at least 1 year in the treatment of acute
coronary syndromes (ACS) [2]. Although these med-
ications are known to reduce ischemic events, there is
strong evidence that there is a significant relationship
between dual antiplatelet use and increased bleeding
complications and mortality [3].

In patients with ACS, numerous bleeding risk-strati-
fication scores have been developed with differing ad-
vantages or disadvantages [4, 5]. Although the age,
creatinine, and ejection fraction (ACEF) score was first
developed to predict mortality in elective coronary artery
bypass graft (CABG) operations [6], whether it could be
a predictor of bleeding events in conservatively treat-
ed patients has also been discussed in the literature
[7]. Tirofiban is a glycoprotein lIb/Illa inhibitor and rec-
ommended as a bail-out therapy in STEMI patients [8].
A significant decrease in the frequency of adverse cardiac
events after the use of tirofiban in addition to heparin
has been observed in patients with ACS, while the fre-
quency of bleeding events does not increase [9, 10].

Aim

We conducted the present study based on the hypoth-
esis that the ACEF score would therefore be able to predict
Bleeding Academic Research Consortium (BARC) bleeding
events of grade 3, 4, or 5 and mortality in STEMI patients
undergoing pPCl with bail-out tirofiban therapy (BOTT).

Material and methods
Study design

This was a retrospective observational study conduct-
ed at Dr. Siyami Ersek Thoracic and Cardiovascular Centre
between January 2012 and December 2016 of patients
who underwent pPCl with BOTT following a diagnosis of
STEMI. It was approved by the Haydarpasa Numune Edu-
cation and Research Hospital ethics committee (approval
no. 2021/81) and carried out following the principles of
the Declaration of Helsinki. Written informed consent was
obtained from the patients during their hospitalization.

Study population

The medical records of 5,749 consecutive STEMI pa-
tients undergoing pPCl were scanned and 2,744 patients
who received BOTT were selected for inclusion in this
study. Patients with a life expectancy of less than 1 year
due to severe concomitant noncardiac disease (e.g., tu-
mor, infection), those with missing data for ACEF score
calculation, and those lost to follow-up were excluded
from the study. Finally, a total of 2,543 patients were en-
rolled for analysis (Figure 1).

Data collection

Demographic, clinical, laboratory, and angiographic
characteristics of study participants were obtained from
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the hospital database. The left ventricular ejection frac-
tion (LVEF) was calculated according to guideline recom-
mendations by a blinded echocardiographer using the
standard biplane Simpson method. pPCl operations were
carried out per the guideline recommendations and the
types of interventions applied during the procedure were
chosen according to the operator’s discretion.

After hospital discharge, all patients were instructed
to use dual antiplatelet therapy for at least 1 year and
were followed up at outpatient clinics regarding any
adverse cardiac or bleeding events after discharge. Any
such events they experienced were accessed via the so-
cial security institution database and, when necessary,
the patients were contacted by phone and additional in-
formation about their clinical status was obtained.

Definitions

The ACEF score was calculated according to the fol-
lowing previously defined formula [6]: age/left ventric-
ular ejection fraction + 1 (if creatinine was > 2 mg/dl).
Then, patients were stratified into three tertiles based on
their ACEF scores.

Anemia was defined using the World Health Organi-
zation definition: hemoglobin< 12 g/dl for women and
< 13 g/dl for men [11].

BARC bleeding events of grade 3, 4, or 5 (BARC 3-5)
during a 30-day period were analyzed according to
the following definitions: BARC 3a: overt bleeding plus
hemoglobin drop of 3 to < 5 g/dl (provided hemoglo-
bin drop is related to bleeding); transfusion with overt
bleeding, BARC 3b: overt bleeding plus hemoglobin drop
> 5 g/dl (provided hemoglobin drop is related to bleeding);
cardiac tamponade; bleeding requiring surgical interven-
tion for control; bleeding requiring IV vasoactive agents,

5749 consecutive STEMI patients undergoing pPCl

2744 patients who received pPCl with BOTT

Excluded:
« Patients with severe concomitant noncardiac disease
(e.g., tumour, infection) (n = 102)
» The ACEF score calculation cannot be made due to missing data
(n=24)
« Lost follow-up (n = 75)

2543 patients included

ACEF,, <1033 1033 < ACEF, ACEF,,, > 1371
(n = 848) <1371 (n = 847) (n=848)

Figure 1. Flow chart
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BARC 3c: intracranial hemorrhage confirmed by autopsy,
imaging, or lumbar puncture; intraocular bleed compro-
mising vision, BARC 4: CABG-related bleeding within 48 h,
BARC 5a: probable fatal bleeding, BARC 5b: definite fatal
bleeding (overt or autopsy or imaging confirmation) [12].

Endpoints

The primary endpoint of this study was BARC 3-5
events or mortality within 30 days after pPCl. The sec-
ondary endpoint included long-term all-cause mortality.

Statistical analysis

All analyses were conducted using the program SPSS
Statistics version 22.0 (IBM Corporation, Armonk, NY,
USA). After deploying the Kolmogorov-Smirnov normal-
ity test for data, continuous variables were represented
as mean * standard deviation or median (interquartile
range) values. Those variables with normal distribution
were tested with a one-way analysis of variance, while
if the variables were nonparametric, they were assessed
with the Kruskal-Wallis test. Categorical variables were
represented as number (percentage) and were assessed
using the chi-squared or Fisher’s exact test.

Multinomial logistic regression analysis and Cox pro-
portional hazards modeling were used to compare short-
and long-term mortality between the tertiles. Binary lo-
gistic regression analysis was performed to evaluate the
predictors of bleeding events. Receiver operating char-
acteristic (ROC) curves were constructed to assess the
ability of the ACEF score to predict events. The long-term
survival was generated by the Kaplan-Meier method, and
the log-rank test was used to evaluate differences be-
tween the groups.

Results

The study population included 2,543 patients, who
were stratified according to the ACEF score tertiles as fol-
lows: 848 patients in T1 (ACEF_ < 1.033), 847 patients
in T2 (1.033 < ACEF_, < 1.371), and 848 patients in T3
(ACEFhigh > 1.371). Baseline clinical, demographic, and an-
giographic characteristics of the study participants are
listed in Table I. In patients with higher ACEF scores (T3),
age and basal creatinine values were already high; addi-
tionally, patients in the T3 group were more likely to have
diabetes mellitus, hypertension, and a prior history of Ml,
PCl, and CABG. The highest number of patients present-
ing with anterior Ml was in T3. While multivessel disease
was common in the T3 group, most of the patients in the
T1 group had single-vessel disease. After the pPCl proce-
dure, Thrombolysis in Myocardial Infarction grade 11l flow
was the lowest in the T3 group.

Upon examining the causes of BARC 3-5 events (n = 73),
most were the result of femoral vascular access-site
complications (n = 34; 47%), while others included upper
gastrointestinal bleeding (n = 20; 27%), lower gastroin-
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testinal bleeding (n = 8; 11%), urinary system bleeding
(n = 5; 7%), retroperitoneal hematoma (n = 4; 5%) and
intracranial hemorrhage (n = 2; 2%) (Figure 2).

The ACEF score significantly predicted the rates of
BARC 3-5 events and mortality within 30 days as well
as the rate of all-cause mortality at 3 years. In-hospital
and 30-day BARC 3-5 events occurred more frequently
in T3 patients (1.6%, 2.8%, and 4.1%, respectively). Fur-
ther, 30-day and 3-year mortality rates were also high-
er in the T3 group (1.7%, 3.5%, and 7.1% vs 6.4%, 11%,
and 19.8%, respectively). Table Il lists unadjusted and
adjusted multinomial logistic regression and Cox pro-
portional hazard analysis results for BARC 3-5 events
and mortality rates. T3 patients were 2.56 times more
likely to experience BARC 3-5 events (95% confidence
interval (Cl): 1.37-4.80) than T1 patients, who were con-
sidered as the reference group. Also, the highest 30-day
and 3-year mortality rates were found among patients
in T3 with 4.53-fold higher 30-day mortality (95% ClI:
2.51-8.18) and 3.56-fold higher 3-year mortality (95% Cl:
2.58-4.91) rates than patients in T1. These significant re-
lationships persisted even after making adjustments for
all confounders.

To evaluate the parameters that predict BARC 3-5
events across the entire study population, we performed
a logistic regression analysis. History of MI, diastolic
blood pressure, admission anemia, and ACEF score were
deemed to be independent predictors of BARC 3-5 events
in the univariate analysis. During the stepwise backward
logistic regression analysis, when using a model adjusted
for the aforementioned parameters, admission anemia
(OR = 1.176, 95% Cl: 1.079-2.037; p = 0.043) and ACEF
score (OR = 3.903, 95% Cl: 2.806-5.326; p < 0.001) were
independently associated with BARC 3-5 events (Table II).

In the ROC analysis, the area under the ROC curve
(AUC) values of the ACEF score for 30-day BARC 3-5
events and 30-day and 3-year mortality rates were 0.658
(95% Cl: 0.579-0.737), 0.701 (95% Cl: 0.649-0.753) and
0.778 (95% Cl: 0.748-0.807), respectively (Figures 3-5).
Additionally, the 3-year Kaplan-Meier overall survival
rates for T1, T2, and T3 were 93.6%, 89%, and 80.2%,
respectively (Figure 6).

Discussion

The current study analyzed the prognostic implica-
tions of the ACEF score and compared 30-day bleed-
ing and mortality events and 3-year mortality events
among STEMI patients undergoing pPCl in conjunction
with BOTT. The principal finding was as follows: bleed-
ing and mortality events were more common in patients
with higher ACEF score tertiles. Patients with higher
ACEF scores were older and more fragile with impaired
left ventricular systolic function, so more bleeding and
mortality events are to be expected in this population.
Among STEMI patients, non-life-threatening minor hem-
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Table I. Baseline characteristics of patients categorized according to ACEF score tertiles

Parameter ACEF (< 1.033) ACEF (1.033-1.371) ACEF (> 1.371) P-value
(n = 848) (n = 847) (n = 848)
Characteristics:
Age [years] mean 48.6 £7.5 58.9 +8.3 65.5 +10.2 < 0.001
BMI 40 (29.6) 57 (42.2) 42 (31.1) < 0.001
Gender, male 747 (88.1) 722 (85.2) 647 (76.3) < 0.001
Hypertension 171 (20.2) 225 (26.6) 259 (30.5) < 0.001
Diabetes mellitus 116 (13.8) 175 (20.9) 212 (25.3) < 0.001
Hyperlipidemia 161 (19) 140 (16.5) 160 (18.9) 0.334
Current smoking 304 (35.8) 227 (26.8) 191 (22.5) < 0.001
Previous myocardial infarction 163 (19.2) 250 (29.5) 259 (30.5) < 0.001
Previous percutaneous coronary intervention 172 (20.3) 237 (28) 267 (31.5) < 0.001
Previous coronary artery bypass graft surgery 15 (1.8) 57 (6.7) 82(9.7) < 0.001
Ejection fraction 56 +6 50.1+7.2 37.4£8.9 < 0.001
Anterior myocardial infarction 343 (40.4) 307 (36.2) 431 (50.8) < 0.001
Blood pressure (systolic) 134.9 +22 135.1422.9 133 +26.2 0.146
Blood pressure (diastolic) 713 £12.2 71.2 12 75 (55.6) 0.160
Heart rate 77.8 £13.2 78.2 +14.6 70.3 £13.9 0.586
Door to balloon time 19.9 +9.8 19.8 +10 20.2 £49.8 0.739
Symptom onset 73458 7.7 +6 7.5 %6 0.303
Killip classification > 2 203 (23.9) 207 (24.4) 216 (25.4) 0.215
Infarct related artery:
Left main 1(0.1) 3(0.4) 4(0.5) 0.533
Left anterior descending 390 (46) 347 (41) 465 (54.8) < 0.001
Left circumflex 129 (15.2) 123 (14.5) 127 (12.6) 0.283
Right coronary artery 327 (38.6) 352 (41.6) 244 (28.8) < 0.001
Saphenous graft 2(0.2) 25(3) 31(3.7) < 0.001
Vessel stenosis (> 50%):
1vessel 558 (65.8) 476 (56.2) 457 (53.9) < 0.001
2 vessels 197 (23.2) 212 (25) 203 (23.9) 0.683
3 vessels 93 (11) 159 (18.8) 187 (22.1) < 0.001
TIMI flow after intervention:
TIMI O 45 (5.3) 49 (5.8) 57 (6.7) 0.455
TIMI | 63 (7.4) 72 (8.5) 72 (8.5) 0.651
TIMI I 66 (7.8) 81 (9.6) 94 (11.1) 0.067
TIMI I 674 (79.5) 645 (76.2) 626 (73.8) 0.022
Angiographic and procedural characteristics:
Stent diameter 3 (3-3.5) 3 (2.75-3.5) 3 (2.75-3.5) 0.018
Stent length 20 (16-25) 20 (16-25) 20 (16-25) 0.562
POBA 109 (12.9) 131 (15.5) 166 (19.6) < 0.001
Direct stenting 156 (18.4) 117 (13.8) 86 (10.1) < 0.001
PTCA and stenting 541 (63.8) 571 (67.4) 565 (66.6) 0.255
Thrombus aspiration 69 (8.1) 61 (7.2 73 (86) 0.554
Drug eluting stent 532 (62.7) 540 (63 ) 515 (60.7) 0.425
Bare metal stent 106 (12.5) 100 (11.8) 94 (11.1) 0.665
Follow-up time 34.9 £5.7 33.8+7.8 29.4£12.1 < 0.001
Medication at discharge:
Statin 767 (90.4) 742 (87.6) 747 (88) 0.523
ACE-I/ARB 813 (95.8) 794 (93.7) 789 (93.0) 0.175
B-Blocker 761 (89.7) 749 (88.4) 741 (87.4) 0.444

Advances in Interventional Cardiology 2021; 17, 2 (64) 173



Altug Osken et al. Value of ACEF score in STEMI

Table I. Cont.

Parameter ACEF (< 1.033) ACEF (1.033-1.371) ACEF (> 1.371) P-value

(n = 848) (n = 847) (n = 848)

Admission laboratory parameters:
Glucose [mg/dl] 138 +57.9 154.1 +74.4 170.4 +90.9 < 0.001
Baseline creatinine [mg/dl] 0.84 +0.18 0.9 +0.24 1.03 +0.65 < 0.001
eGFR [ml/min] 127.3 £39.6 107.8 £34.8 94 +40.2 < 0.001
Admission anemia 110 (12.9) 171 (20.4) 221 (26.1) < 0.001
Leukocyte [x 10%/1] 11.93 +3.92 11.71 £5.83 12.09 +4.74 0.280
Red cell distribution width (%) 13.61 +1.48 13.83 £1.67 14.1 £1.8 < 0.001
MPV [fl] 8.69 +1.05 8.78 +1.09 8.95 +1.12 < 0.001
Platelet [x 10°/1] 252.6 +78.7 245.7 +69.6 247 £79 0.140
ACEF score 0.87 +0.12 1.18 +0.09 1.87 £0.51 < 0.001

ACE-I - angiotensin converting enzyme inhibitor, ARB — angiotensin receptor blocker, BMI — body mass index, LVEF — left ventricle ejection fraction, POBA — plain old
balloon angioplasty, PTCA — percutaneous transluminal coronary angioplasty, GFR — glomerular filtration rate, RDW —red cell distribution width, MPV — mean platelet

volume, ACEF — age — left ventricular ejection fraction and creatinine.

orrhages are common, and rare instances of major hem-
orrhage can occur. The use of the BARC classification
scheme seems rational in these patients [13].

Since the risk of recurrent ischemic events after PCl is
higher in patients with an ACS diagnosis, a period of at
least 12 months of dual antiplatelet therapy is required.
During invasive procedures, some patients may develop
iatrogenic coronary artery dissection, angiographic no-re-
flow phenomenon, or distal embolization, and these pa-
tients may need to be given bail-out glycoprotein lib/
[lla inhibitors along with unfractionated heparin thera-
py [14]. With the concomitant use of these medications,
an increase in the frequency of bleeding events can be
seen in the hospital period [15]. Although clinical studies
[16-21] have reported that tirofiban therapy may facili-
tate minor bleeding, it has been reported that no signifi-
cant increase in major bleeding events occurs even when
this drug is used concomitantly with other medications.
Since we specifically included STEMI patients treated
with tirofiban in our study, we could not predict whether
the ACEF score can predict bleeding events as compared
to patients without tirofiban therapy.

Current guidelines recommend the use of bleeding
risk scores in patients with ACS to predict in-hospital

Intracranial haemorrhage (n = 2)
Retroperitoneal hematoma (n = 4)
Urinary system bleeding (n = 5)

Lower gastrointestinal bleeding (n = 8)
Upper gastrointestinal bleeding (n = 20)

Vascular access-site complications (n = 34)

bleeding events [22]. Vascular access site complications
are the most common cause of in-hospital bleeding.
However, gastrointestinal system, urinary, and, rarely, in-
tracranial bleeding may occur [23]. Bleeding risk scores
are specifically designed to determine the in-hospital risk
level, so they may be insufficient to predict long-term
bleeding events [24]. Following the existing literature,
we observed that bleeding most frequently resulted from
vascular access-site complications and we wanted to in-
vestigate only those bleeding events in the first 30 days
instead of in the long term.

Multiple risk-prediction models have been proposed
for predicting post-MI bleeding and mortality outcomes,
including clinical, angiographic, or combined scoring sys-
tems [25-27]. The ACEF score was first developed to pre-
dict the endpoints of patients undergoing bypass surgery
[6]. Afterward, different models were created for patients
with ACS by combining the ACEF score with various clini-
cal and angiographic variables, which enhanced the pow-
er of this scoring scheme to predict outcomes [28-31].
On the other hand, in a recent study by Kristi¢ et al.
with NSTEMI patients, the ACEF score showed better dis-
crimination than the other six clinical, angiographic, or
combined risk scores [32].

T T T T T

0 10 20 30 40 50

Figure 2. Causes of BARC 3-5 events in the study population
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Table Il. Unadjusted and multivariable regression analysis for 30-day BARC 3-5 bleeding events — mortality and
3-year mortality stratified by ACEF score tertiles

Variable ACEF (< 1.033) ACEF (1.033-1.371) ACEF (> 1.371)
(n = 848) (n = 847) (n = 848)
BARC 3-5 bleeding (30-day):
Number of events 14 24 35
Events (%) 16 2.8 41

Event, OR (%95 Cl):

Model 1: unadjusted

1[Reference

1.49 (0.87-2.50)

2.56 (1.37-4.80

Model 2: adjusted for age and sex

1[Reference

1.21 (0.69-2.13)

1.49 (0.68-3.29

Model 3: adjusted for comorbidities

2.34 (1.23-4.46

Model 4: adjusted for all covariates?

[ ]
[ ]
1[Reference]
[ ]

1[Reference

1.48 (0.87-2.52)
1.25 (0.64-2.49)

= ===

1.59 (0.73-3.50

30-day mortality:

Number of deaths 14 30 60
Mortality (%) 17 35 7.1
Mortality, OR (%95 Cl):
Model 1: unadjusted 1[Reference] 2.07 (1.32-3.24) 4.53 (2.51-8.18)
Model 2: adjusted for age and sex 1[Reference] 1.74 (1.08-2.8) 3.06 (1.51-6.2)
Model 3: adjusted for comorbidities 1[Reference] 2.09 (1.37-3.30) 4.17 (2.29-7.6)
Model 4: adjusted for all covariates? 1[Reference] 1.36 (0.73-2.43) 2.43 (1.15-5.23)

3-year mortality:

Number of deaths 55 92 168
Mortality (%) 6.4 11 19.8
Mortality, HR (%95 CI):
Model 1: unadjusted 1[Reference] 2.02 (1.54-2.66) 3.56 (2.58-4.91)
Model 2: adjusted for age and sex 1[Reference] 1.58 (1.18-2.12) 1.91 (1.28-2.86)
Model 3: adjusted for comorbidities 1[Reference] 2.01 (1.52-2.66) 3.50 (2.51-4.87)
Model 4: adjusted for all covariates® 1[Reference] 1.69 (1.25-2.27) 2.51 (1.77-3.51)

BARC — bleeding academic research consortium, OR — odds ratio, HR — hazard ratio. ®Includes demographics (age and sex); comorbidities (hypertension, diabetes
mellitus, hyperlipidemia, smoking, previous myocardial infarction, previous myocardial infarction, previous percutaneous coronary intervention, previous coronary
artery bypass graft surgery), medication at discharge, procedural characteristics (infarct related artery, POBA, direct stenting, PTCA + stenting, thrombus aspiration),
admission laboratory values (glucose, creatinine, leukocyte, admission anemia).

Table IIl. Univariate analysis and multivariate model for prediction of BARC 3-5 bleeding events in the entire

study population

Univariate analysis P-value OR (95% Cl) Multivariate analysis OR (95% CI)
Male gender 0.690 1.142 (0.596-2.186)

Body mass index 0.818 1.007 (0.949-1.068)

Hypertension 0.551 1.169 (0.699-1.957)

Diabetes mellitus 0.477 1.222 (0.704-2.121)

Hyperlipidemia 0.196 0.628 (0.310-1.271)

Current smoking 0.473 0.821 (0.479-1.408)

History of myocardial infarction 0.040 1.661 (1.024-2.694)

Blood pressure (diastolic) 0.018 0.971 (0.953-0.987)

Glucose [mg/dl] 0.185 1.002 (0.999-1.004)

Admission anemia 0.012 1.912 (1.155-3.164) Admission anemia 1.176 (1.079-2.037)
Leukocytes [x 10%/1] 0.818 1.005 (0.961-1.051)

ACEF score < 0.001 3.988 (2.947-5.397) ACEF score 3.903 (2.860-5.326)

ACEF — age, creatinine and ejection fraction, BARC — Bleeding Academic Research Consortium, OR — odds ratio, Cl — confidence interval.
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Figure 3. Receiver operating characteristic (ROC)
curves of ACEF score and 30-day BARC 3-5 events
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Figure 5. Receiver operating characteristic (ROC)
curves of ACEF score and 3-year mortality

In our study population, the prevalence of anemia
at admission was significantly higher in those with high
ACEF scores. Anemia has an established adverse prog-
nostic value in the setting of ACS [33]. Vrsalovic et al.
found that the presence of anemia at admission is an
independent predictor of 30-day mortality in STEMI pa-
tients [34]. When we investigated the BARC 3-5 event
development by including the entire patient population,
we also found that admission anemia and ACEF score
were independent predictors. Moghaddam et al. did
not observe a significant increase in all-cause mortality
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Figure 4. Receiver operating characteristic (ROC)
curves of ACEF score and 30-day mortality
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Figure 6. Kaplan-Meier survival curve for overall
survival in study population stratified by ACEF
score tertiles. The 3-year Kaplan-Meier overall
survival rates for T1, T2 and T3 were 93.6%, 89%
and 80.2% respectively

in STEMI patients with anemia at admission but found
a significant relationship with major bleeding [35].
However, although the predictive power of the ACEF
and modified ACEF scores in STEMI patients has been
proven, no clinical study in the literature has yet eval-
uated both bleeding and mortality events in patients
undergoing pPCl with concomitant BOTT. Based on the
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main findings of our study, we concluded that the ACEF
score, which is a practical and easily calculable score, in
addition to predicting mortality, can also be a powerful
predictor of bleeding events, so we think that our study
contributes to the literature in this respect.

This was a retrospective observational study con-
ducted at a single center and, as such, has the inherent
limitations of this kind of study design. In the study pop-
ulation, we did not adopt bleeding risk-scoring systems
that included clinic and angiographic variables. Addition
of these scales to the ACEF score may have resulted in
a clinically meaningful improvement in the prediction of
bleeding events. Also, we were only able to analyze BARC
3-5 events within 30 days in this study, and our analysis
of bleeding events occurring within the 3-year follow-up
period may further contribute to the literature.

Conclusions

Bleeding and mortality events are more common
among patients with higher ACEF scores. The ACEF score,
which can be calculated easily and has significant pow-
er for predicting clinical events, seems rational to apply
to STEMI patients in whom tirofiban is administered to-
gether with other drugs.
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