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The Association of Electrical Risk Score with
Prognosis in Patients with Non-ST Elevation
Myocardial Infarction Undergoing Coronary
Angiography

ABSTRACT

Background: Acute coronary syndromes are the leading cause of mortality worldwide.
Electrical risk score (ERS) is a novel electrocardiographic risk scoring system. The prog-
nostic importance of ERS in non-ST elevation myocardial infarction (NSTEMI) patients
is unknown. We aimed to determine the association of ERS with in-hospital prognosis in
NSTEMI patients undergoing coronary angiography (CAG).

Methods: A total of 427 consecutive NSTEMI patients undergoing CAG were enrolled in
this study. Six parameters comprised ERS: pulse rate >75, left ventricular hypertrophy
according to Sokolow—Lyon criteria, QRS transition zone 2V4, corrected QT (QTc) inter-
val >450 for men and >460 for women, T peak to T end interval (Tp-e) >89 ms, and frontal
QRS-T angle >90°. The ERS was calculated according to the number of abnormal findings
in electrocardiogram. The study population was divided into 2 groups as ERS <3 and =23.

Results: No significant difference was found between ERS 23 and <3 groups in terms of
demographic characteristics. However, patients with ERS =3 had significantly higher
maximum troponin (P < .001), thrombolysis in myocardial infarction (P=.002), and global
registry of acute coronary events (P < .001) risk scores and 3-vessel disease frequency
(P=.001), whereas they had lower left ventricular ejection fraction (P < .001). These
patients also had higher frequency of in-hospital mortality (P <.001) and adverse events.
Multiple logistic regression analysis demonstrated that ERS (OR=1.790, 95% Cl: 1.036-
3.095, P=.037) was an independent predictor of in-hospital mortality.

Conclusion: The frequency of in-hospital adverse events and mortality was significantly
higher in NSTEMI patients with an ERS 23 at admission. This simple electrocardiographic
risk marker may help identify patients at higher cardiac risk in patients presenting with
NSTEMI and identify patients who may need early coronary intervention.

Keywords: Electrocardiography, electrical risk score, non-ST elevation myocardial
infarction

INTRODUCTION

Acute coronary syndromes (ACSs) are the leading cause of morbidity and mortal-
ity worldwide.Non-ST-elevation myocardial infarction (NSTEMI) is a type of ACS
and commonly defines either complete blockage of a minor coronary artery or
incomplete blockage of a major coronary artery.?* Current guidelines for the man-
agement of ACS recommend an immediate invasive strategy for patients at very
high risk, while an early (within 24 hours) invasive strategy is recommended for
patients with high risk.” Identifying patients who would benefit from early percu-
taneous coronary intervention can be lifesaving; therefore, risk stratification has
avery importantrole in the management of NSTEMI patients.

Despite many technologicaladvances, the 12-lead electrocardiogram (ECG) con-
tinues to play a critical role in the diagnosis, risk stratification, and determining
the appropriate type of treatmentin patients with ACS.#In the 2023 ESC guide-
lines, dynamic ECG changes are one of the criteria used to determine high risk
in patients presenting with NSTEMI. On the other hand, many ECG parameters
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have also been used to date to identify high risk in patients
with ACS, including heart rate and markers of myocardial
depolarization and repolarization.>¢ However, ECG param-
eters were usually analyzed separately in these studies.
This has limited the power of ECG parameters alone and
therefore allowed researchers to develop new approaches,
such as using ECG as a risk predictor.” The most important
ECG parameter developed in this context is the electrical
risk score (ERS), which an easily obtainable marker from
a 12-lead ECG.® It consists of 6 simple ECG parameters,
including pulse rate, presence of left ventricular hypertro-
phy (LVH), QRS transition zone, corrected QT interval (QTc),
T peak to T end interval (Tp-e), and frontal QRS-T angle,
and has been demonstrated to allow risk assessment in dif-
ferent diseases.>®°

To our knowledge, no study has assessed the association
of ERS with in-hospital poor outcomes in NSTEMI patients
undergoing coronary angiography. In the present study, it
was aimed to evaluate the effect of ERS on in-hospital poor
outcomes and mortality in patients with NSTEMI.

METHODS

Patient Selection

A total of 427 consecutive NSTEMI patients who underwent
coronary angiography between January 2020 and November
2021 were included in this retrospective study. The current
guidelines for the management of acute coronary syn-
dromes were used for the diagnosis of NSTEML." All patients
older than 18 years of age and having coronary angiography
performed in our clinic were included in this study. Patients
with complete bundle branch block, pacemaker rhythm, sec-
ond or third degree atrioventricular block, and ECG record-
ings could not be reached were excluded from the study.
Harran University Clinical Research Ethic Committee was
approved the study design (Approval date: December 13,
2021; Approval no.: HRU/21.22.17).

Electrocardiography

Twelve-lead surface ECG was obtained from all patients
on admission in the supine position. Electrical risk score
was composed of 6 simple parameters including heart rate,
presence of LVH, QTc interval, Tp-e interval, QRS transi-
tion zone, and frontal QRS-T angle.® In this score, 1 point
was assigned for the presence of an abnormal ECG param-
eter, and O points for a normal ECG parameter. As previ-
ously reported, abnormal ECG parameters were defined

HIGHLIGHTS

e Electrical risk score (ERS) is an easily obtainable marker
from electrocardiography.

e The ERS consists of 6 simple electrocardiogram
parameters.

e No study has assessed the association of ERS with prog-
nosis in patients with non-ST elevation myocardial
infarction (NSTEMI).

¢ We found that NSTEMI patients with a higher ERS had a
worse prognosis.
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as follows: heart rate >75, presence of LVH according to
the Sokolow—Lyon criteria, QRS transition zone =V4, QT
corrected (QTc) interval >450 ms in men and >460 ms in
women, Tp-e interval >89 ms, and frontal QRS-T angle
>90°" Presence of LVH was defined as the voltage sum of
V1S wave + V56R wave =235 mm (3.5 mV), according to the
Sokolow—Lyon criteria.”? The QT interval was measured
from the beginning of the QRS wave to the end of the T
wave, and corrected with the Bazett formula (QTc Bazett:
QT/ VRR). The Tp-einterval was measured from the peak of
the T wave to the end of the T wave.” The QRS transition
zone was defined as the precordial lead where the R wave
was equalin amplitude or greater than the S wave.” Frontal
QRS-T angle was calculated as the absolute difference
between QRS axis and T axis. If this difference exceeded
180°, it was calculated by subtracting the angle from 360°.™
Some of these parameters are available in the automatic
ECG report, while others are calculated by measurement.
In the automatic report of the ECG device, heart rate, QTc
interval, frontal QRS-T angle, and the Sokolow—Lyon cri-
teria are already available, and these parameters were
obtained based on measurements from the ECG device.
However, the Tp-e interval and QRS transition zone were
calculated from the ECG. An example of the evaluation of
ERS from the 12-lead ECG with its automatic report is pre-
sented in Figure 1. The inter-observer and intra-observer
coefficients were 2.3% and 2.9% for Tp-e interval and 0.8%
and 0.4% for QRS transition zone. Scoring was performed
for each parameter, and the total score was defined as ERS
(lowest score: 0, highest score: 6) (Figure 2).> Our study pop-
ulation was divided into 2 groups: patients with ERS =23 and
patients with ERS <3.

Coronary Angiography

Coronary angiography was performed via radial and/or
femoral artery using the standard Judkins technique. Digital
angiograms and reports were evaluated. Significant stenosis
was defined as 270% stenosis in the major epicardial coro-
nary arteries and 250% stenosis in the left main coronary
artery. The number of vessels with critical stenosis and the
presence of 3-vessel disease were recorded. The number of
implanted stents and stent sizes were also recorded.

Risk Scores

To determine the prognosis of the patients, thrombolysis
in myocardial infarction (TIMI) and global registry of acute
coronary events (GRACE) risk scores were calculated (1).
The synergy between PCl with TAXUS and cardiac surgery
(SYNTAX) score was used to determine the anatomical com-
plexity of coronary artery disease.™

Study Outcomes

Contrast-induced acute renal failure was defined as an
increase in serum creatinine of 225% or 0.5 mg/dL within
72 hours following CAG."" Ventricular arrhythmias were
defined as the presence of ventricular tachycardia and/
or ventricular fibrillation during hospitalization. Inotropic
requirement was defined as the use of any inotropic drugs
due to hypotension (systolic blood pressure <90 mm Hg) and
organ perfusion failure during hospitalization. In-hospital
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5-QRS transition zone

6-T peak to end interval

Figure1. An example of the evaluation of ERS from the 12-lead ECG with its automatic report.

mortality (assessed from the hospital database) was defined
as death due to any cause within the hospital, and 6-month
mortality (assessed from the death notification system) was
defined as death due to any cause within 6 months.

Statistical Analysis

Statistical analysis was performed with the SPSS 22.0 pro-
gram. The Kolmogorov—Smirnov test was used to determine
the normality of continuous data. Normally distributed con-
tinuous data were presented as mean * standard deviation
and compared with Student’s t-test. Continuous data that
did not fit the normal distribution were presented as medi-
ans (quartiles 25-75) and compared with the Mann—Whitney
U test. Categorical variables were expressed as numbers
(%) and compared with the chi-square test. Pearson or
Spearman correlation coefficients were used for correla-
tion analysis. Receiver operating characteristic (ROC) curve
analysis was used to determine the best cut-off value for
ERS to predict in-hospital mortality. Multiple binary logistic
regression analysis was used to identify independent predic-
tors of in-hospital mortality. A P value of <.05 was considered
significant.

12-lead electrocardiography

| Heart rate > 75 ‘ | Presence of LVH I

\
.,

| Electrical Risk Score |

\ 4

| Minimum 0 point, maximum 6 point ‘

| Frontal QRS-T angle >90° I

/ QRS transition > V4

Figure 2. Parameters and calculation of the electrical risk

score.
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RESULTS

Mean age of the patients was 60.9 + 11.4, and 66% were
male. Thrombolysis in myocardial infarction and the
GRACE risk scores were 4.4 + 1.4 and 118.5 + 27.7 at admis-
sion, respectively. Three hundred eighty (89%) patients
were treated by stent implantation, while 47 (11%) patients
underwent coronary artery bypass graft treatment in this
study. The ERS distribution of our study population is pre-
sented in Figure 3. Electrical risk score was 0 in 48 (11.2%)
patients, 1in 123 (28.8%) patients, 2in 152 (35.6%) patients, 3
in 65 (15.2%) patients, 4in 32 (7.5%) patients, and 5in 7 (1.6%)
patients.

The study population was divided into 2 groups: patients
with ERS 23 (n=104) and patients with ERS <3 (n =323). There
was no significant difference between the 2 groups in terms
of mean age, gender, and frequency of HT and DM. However,
patients with ERS =3 had a significantly higher TIMI (P=.030)
and GRACE (P <.001) scores, glucose (P=.001), urea (P=.006),
creatinine (P=.008), maximum CK-MB (P < .001), troponin (P
< .001), and leukocytes (P=.011) compared to patients with
ERS <3 (Table 1). Also, when compared to patients with ERS
<3, patients with ERS 23 had a significantly higher frequency

40,0
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30,0

25,0
© 200
15,0
10,0
N l
0,0
0 1 2 3

Number of ECG abnormalities

Figure 3. The electrical risk scores of the patients included in

the study.
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Table1. Comparison of Baseline and Laboratory Characteristics of Patients with ERS <3 and =23

Variables ERS <3 (n=323) ERS 23 (n=104) P
Age (years) 60.3+10.8 62.7+13 .093
Gender, male (%) 217 (67.2) 65 (62.5) .380
BMI (kg/m?) 26.5+4.2 27 +4.2 .316
SBP (mm Hg) 130.3+£19.6 129.3+22.7 .681
DBP (mm Hg) 78.6 £99 771£11.2 .204
HT (%) 159 (49.2) 60 (57.7) 133
DM (%) 156 (48.3) 60 (57.7) .096
Smoking (%) 217 (67.2) 61(58.7) 12
Previous history of CAD (%) 104 (32.2) 31(29.8) .648
Previous history of CVA (%) 7(2.2) 5(4.8) 156
TIMI score on admission 4.3+1.4 4.6+1.3 .030
GRACE score on admission 113.8 £ 2511 133.0 £ 30.6 <.001
Glucose (mg/dL) 118 (97-166) 145.5(108.5-234) .001
BUN (mg/dL) 34.2(27.8-42.8) 38.5(30.0-471) .006
Creatinine (mg/dL) 0.8(0.7-0.9) 0.9 (0.7-1.0) .008
Total cholesterol (mg/dL) 177.7 + 42.0 1831+ 38.5 .250
Triglyceride (mg/dL) 138 (94-207) 149.5 (110.5-241.75) 100
HDL-cholesterol (mg/dL) 32(26-38) 32(26-40) .701
LDL-cholesterol (mg/dL) 107 (85.2-131.4) 111.8 (92.05-132.3) .452
CRP (mg/dL) 0.5(0.2-1.3) 0.6 (0.2-1.8) .257
Albumin (g/dL) 4.2+0.4 4.2+0.5 .306
Maximum CK-MB (ng/mL) 16.2 (4.9-49.2) 35.0 (10.6-96.8) <.001
Maximum troponin (pg/mL) 52491 (816.8-17 099.4) 15258.8 (5939.4-25000) <.001
Hemoglobin (g/dL) 14.2+1.8 139+19 .204
Leukocytes (x103/uL) 10.4 (8.24-13.03) 11.3(9.0-14.5) .011
Thrombocyte (x10%/pL) 250 (206-301) 251(223-315) .084

BMI, body mass index; BUN, blood urea nitrogen; CAD, coronary artery disease; CRP, C-reactive protein; CVA, cerebrovascular accident; DBP,
diastolic blood pressure; DM, diabetes mellitus; GRACE, global registry of acute coronary events; HT, hypertension; SBP, systolic blood pressure;
TIMI, thrombolysis in myocardial infarction. Bold values define the statistical significance of P <.05

of 3-vessel disease (P=.001) and SYNTAX score (P <.001), but

Table 2. Comparison of Electrocardiographic and
lower LVEF (P <.001) (Table 2).

Angiographic Characteristics of Patients with ERS <3 and 23
ERS <3(n=323) ERS23(n=104) P

A comparison of in-hospital complications is shown in Variables

Table 3. Ventricular arrhythmias (P < .001), contrast-induced Heart rate (/min) 77.5+15.4 86.4£139 <.001
nephropathy (P <.001), inotrope requirement (P <.001), NIMV QRS duration (ms) 91.5+14.4 1001+£19.8 <.001
requirement (P <.001), and in-hospital mortality was signifi- QTcinterval (ms) 416.7 +26.6 A437.4 +34.7 <.001
contly hlgher in pctients with ERS =3 COmpOred to pOtientS Tp_e interval (ms) 70 (60'80) 80 (80_100) <.001
with ERS <3 (Table 3). We also fF)und that, as the number Frontal QRS-T 36 (18-80) 100 (47.5-123.0)  <.001
of abnormal ECG parameters increased, the frequency angle (°)
of 3-vessgl disease, !n-hospltol rnortallty, and ventricular LVEF (%) 496 +8.6 427 + 111 <.001
arrhythmia gradually increased (Figure 4).

Three-vessel 52 (16.) 33(31.7) .001
In correlation analysis, it was observed that ERS was posi- disease (%)
tively correlated with maximum CK-MB (r=0.285, P < .001), Number of stents 1(1-2) 1(1-1.8) .671
maximum troponin (r=0.410, P <.001), TIMI (r=0171, P=.002), used
GRACE (r=0.243, P < .001), and SYNTAX (r=0.427, P < .001)  Stentdiameter 3.0(2.5-3.0) 3.0(2.5-3.0) .881
scores, whereas negatively correlated with LVEF (r=-0.363, P (mm)
< .001). Receiver operating characteristic curve analysis was Stentlength (mm) 29 (18-43) 31(18-38) 997

performed to determine the best cut-off value of ERS to pre-
dictin-hospital mortality. It was found that ERS 22.5 predicted
in-hospital death with a sensitivity of 69.2% and specificity of
771% (AUC =0.798, 95% Cl: 0.675-0.921, P < .001) (Figure 5).

SYNTAX-2score  27.3(20.3-369) 37.5(30.4-53.8) <.001

LVEF, left ventricular ejection fraction; QTc, corrected QT; SYNTAX,
synergy between PCl with TAXUS and cardiac surgery; Tp-e, T peak to
T endinterval.Bold values define the statistical significance of P < .05

seeesm— 14
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Table 3. Comparison of In-Hospital Complications

ERS<3 ERS =3
Variables (n=323) (n=104) P
All arrhythmias (%) 23(717) 18 (17.3) .002
Ventricular 14 (4.3) 15 (14.4) <.001
arrhythmias (%)
Contrastinduced 26 (8) 23(227) <.001
nephropthy (%)
Inotrope requirement 27 (8.4) 25 (24) <.001
(%)
NIMV requirement (%) 9(2.8) 19 (18.3) <.001
In-hospital mortality 4(1.2) 9(8.7) <.001

NIMV, non-invasive mechanical ventilation.

Multiple binary logistic regression analysis was performed
to identify independent predictors of in-hospital mortality.
ERS (odds ratio (OR)=1.790, 95% ClI: 1.036-3.095, P=.037),
ventricular arrhythmia (OR=7.057 95% CI: 1.755-28.378,
P=.006), and GRACE risk score (OR=1.030, 95% CI: 1.010-
1.051, P=.004) were determined as the independent predic-
tors of in-hospital mortality (Table 4).

In our study, we also evaluated sixth month mortality of the
patients. Patients with an ERS 23 had a significantly higher
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Figure 4. The frequency of 3-vessel disease, in-hospital
mortality, and ventricular arrhythmia according to the

number of electrocardiographic abnormalities.
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Figure 5. Receiver operating characteristic curve analysis of

electrical risk score for predicting in-hospital mortality.

frequency of sixth month mortality (13.5% vs. 4.6%, P=.002).
In addition, those who died at the sixth month had a higher
ERS than those who did not die (2.9 £1.3vs.1.8 £1.1, P <.001).

DISCUSSION

In this study, we investigated the clinical and prognostic sig-
nificance of ERS in NSTEMI patients undergoing coronary
angiography. We found that ~25% of our study population
had an ERS 23. The main findings of our study were as fol-
lows: (i) patients with ERS 23 had a significantly higher TIMI,
GRACE and SYNTAX scores, maximum troponin, leukocytes,
and 3-vessels disease frequency whereas lower LVEF com-
pared to patients with ERS <3; (ii) those patients also had
significantly higher frequency of in-hospital mortality and
adverse events; (iii) ERS was an independent predictor of in-
hospital mortality. To our knowledge, this is the first study
investigating the prognostic importance of ERS in patients
presenting with NSTEMI.

The 12-lead ECG continues to play a very impor-
tant role in diagnosis, risk stratification, and prognosis
patients with ACS.*®" The clinical importance of many

Table 4. Independent Predictors of in-Hospital Mortality
According to the Multiple Logistic Regression Analysis

Odds Ratio 95% ClI P
GRACE risk score 1.030 1.010-1.051 .004
Ventricular 7.057 1.755-28.378 .006
arrhythmia
Electrical risk score 1.790 1.036-3.095 .037

Included variables: age, gender, body mass index, heart rate,
hypertension, diabetes mellitus, troponin, 3-vessel disease, electrical
risk score, TIMI score, GRACE score, ventricular arrhythmia.

15 m——
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electrocardiographic parameters has been investigated in
previousstudies.*'®2*However, these parameters were stud-
ied separately in most of the studies. Electrical risk score is a
novel cumulative risk score system and was first developed
by Aro et al® To obtain this risk score, they included many ECG
parameters reflecting different phases of the cardiac elec-
trical cycle in a multivariable model. They reported that the
final risk model consists of 6 different electrocardiographic
parameters, each of them an expression of electrical and
structural cardiac damage.>® It has been concluded that
ECG parameters in this risk score are possibly the predictors
of mortality as they show the imbalanced neuro-autonomic
control (heartrate, QTc, and Tp-e), the repolarization altera-
tions (QTc, QRS-angle, and Tp-e), and cardiac hypertrophy
(QTc, QRS-angle, QRS transition, and Tp-e).8

To date, very few studies have examined the clinical signifi-
cance of ERS in different populations. Aro et al® found that
ERS was associated with sudden cardiac death in patients
with a high burden of cardiovascular risk factors. Piccirillo
et al® reported that ERS was the strongest predictor of
all-cause or cardiovascular mortality in patients undergo-
ing transcatheter aortic valve replacement. Both stud-
ies accepted an ERS =4 as a high-risk criterion. However, if
these studies are investigated, it can be observed that the
frequency of ERS =4 is quite low. In the study by Aro et al,®
16% of cases had a high ECG risk score of 24. Also, the preva-
lence of ERS 24 was only 13% in the study by Piccirillo et al.®In
our study, patients with ERS 24 constituted 91% of the study
population. Due to the small number of patientsin this group,
our study population was divided into 2 groups: ERS 23 and <3
to make better comparisons and avoid possible limitations.
Indeed, the fact that we found the best cut-off value of ERS
to predictin-hospital mortality was 22.5in ROC curve analy-
sis also supports this idea. We think that comparisons in this
way would be more appropriate for our study.

Previous studies performed on patients with ACS demon-
strated that each of the ECG parameters, including the
ERS, was separately associated with poor prognosis.'20-24
However, to our knowledge, there is no study examining the
clinical significance of ERS in NSTEMI patients. The most
important finding of our study was that in-hospital mortal-
ity and adverse events rate, and sixth month mortality was
significantly higher in NSTEMI patients with ERS =3. Also,
as the number of abnormal findings on the ECG increased,
in-hospital mortality gradually increased. Moreover, ERS
was found to be an independent predictor of in-hospi-
tal mortality. Similar to our study, previous studies also
reported higher mortality rates in patients with higher ERS
compared to patients with lower ERS in different patient
population.>® Our results suggest that ERS is a beneficial
marker for detecting NSTEMI patients at high cardiac risk
on admission. Moreover, the fact that TIMI and GRACE risk
scores were significantly higher in patients with ERS 23
at admission in our study strengthens the relationship of
increased ERS with mortality. The most likely reason for the
increased mortality in patients with ERS 23 in our study may
be explained by the fact that we found alarger infarct area,
a higher GRACE score at admission, and a higher frequency

memmmmm 16
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of ventricular arrhythmias, 3-vessel disease, and acute
renal failure in these patients. Therefore, it may be sug-
gested that patients with ERS 23 at admission have higher
cardiacrisk.

Although baseline clinical characteristics were similar,
we detected that patients with ERS 23 had a significantly
higher maximum CK-MB and troponin, 3-vessel disease,
SYNTAX score and lower LVEF when compared to patients
with ERS <3. Previous studies also reported a significant
relationship between ECG markers in ERS and these clini-
cal parameters.’*2°2* We also found that as the number of
ECG abnormalities increased, the frequency of 3-vessel
disease increased gradually. These results suggest that as
the number of vessels with critical stenosis and the extent
of myocardial scar increase, the number of depolarization/
repolarization abnormalities detected on the surface ECG
also increases, thus increasing the ERS. Moreover, because
we found patients with ERS 23 had a significantly higher lev-
els of leucocyte counts, we considered that systemic inflam-
mation may be related to the ERS and extent of the scar
tissue. It can be concluded that the presence of more scar
tissue, increased inflammatory response, and more exten-
sive coronary artery disease may be the causes of increased
mortality in patients with ERS 23.

Ventricular arrhythmia is a complication that may be seen
in ACS patients and is associated with a poor prognosis.? It
has been reported that anincrease in parameters indicating
myocardial depolarization/repolarization, such as QTc inter-
val, Tp-einterval, and frontal QRS-T angle, is associated with
an increased risk of ventricular arrhythmias.?*? In our study,
we detected that the frequency of ventricular arrhythmia
was significantly higher in patients with ERS 23, and as the
number of ECG abnormalities increased, the frequency of
ventricular arrhythmia also increased gradually. Because
the ECG parameters included in the ERS reflect nearly all
phases of the cardiac cycle, this parameter can help predict
the underlying arrhythmic substrate and probability of expe-
riencing an arrhythmic event with greater accuracy. This
finding obtained in our study suggests that in-hospital ven-
tricular arrhythmias will be more frequentin patients admit-
ted with NSTEMIwho have higher ERS on admission, and that
these patients should be monitored more closely.

Contrast-induced nephropathy is one of the most important
complications of coronary angiography. Although the exact
mechanism is not clearly understood, direct epithelial tox-
icity of the contrast agent, inflammation, oxidative stress,
apoptosis, and immune regulations may play an impor-
tant role in the development of contrast induced contrast
induced nephropathy.?® We found that patients with ERS =3
had a higher frequency of contrast-induced nephropathy
in the follow-up. When we investigated the literature, we
could not detect such a relationship between ERS and con-
trast-induced nephropathy. Nevertheless, baseline urea and
creatinine values on admission were also higher in patients
with ERS 23. This may be due to larger infarct size and lower
cardiac pump function at presentation in these patients.
Similarly, a previous study showed that comorbid conditions
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on admission are more common mainly in patients with
higher ERS.? It may be concluded that patients with higher
ERS should be followed closely for the development of con-
trast-induced nephropathy, attention should be paid to the
use of opaque substances in these patients when undergo-
ing angiography, and hydration should be provided in these
patients after the procedure.

Study Limitations

Our study has some limitations. The most important limi-
tation is its retrospective design and the small number of
patients. Second, we could not perform serial ECG moni-
toring of the patients during hospitalization. Assessing the
dynamicchangesin ERSscore, calculating ERSinthelastECG
before discharge, and detecting the relation with long-term
adverse events could have increased the value of our study.
Third, we did notrecord the timeintervals of in-hospital mor-
tality and the frequency of mortality during the PCI proce-
dure. Fourth, we did not record the cardiac and non-cardiac
causes of in-hospital mortality. It would be useful to know
the causes of in-hospital mortality. Last, we did not record
the medical treatments used by patients. Medications,
especially antiplatelet therapy, may affect the prognosis
of NSTEMI patients. Recording the medications used by the
patients and determining their effects on prognosis may
provide additional contributions to our study.

CONCLUSION

The ERS can be easily calculated from surface ECG. It may
play an important role in predicting high-risk patients who
may develop in-hospital adverse events and mortality in
patients presenting with NSTEMI and have an additional
contribution in identifying patients who may require early
invasive intervention. Further studies with larger participant
pools are required to better elucidate the importance of ERS
in patients with NSTEMI.
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