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of Acute Coronary Events Score and Thrombolysis in
Myocardial Infarction Score in Predicting In-Hospital
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Infarction Patients
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Abstract

Background: In-hospital mortality of ST-elevation myocardial in-
farction (STEMI) patients varies between 1% and 19% in Asia. Glob-
al Registry of Acute Coronary Events (GRACE) score and Throm-
bolysis in Myocardial Infarction (TIMI) score are the most frequently
used risk scores for predicting in-hospital mortality. These two scores
have different accuracy depending on the risk profiles of each re-
gion. This study aimed to identify the difference in accuracy between
GRACE and TIMI scores.

Methods: This was an observational cohort retrospective study on
consecutive patients with STEMI admitted to Dr. Hasan Sadikin Gen-
eral Hospital Bandung between July 2018 and June 2019.

Results: The risk scores were evaluated in 255 patients with STE-
MI, whose data were collected from medical records. Patients in
this study were 58 + 11 years old, more often male (78.8%) and
have smoking (65.5%), dyslipidemia (61%), hypertension (56.5%)
and diabetes mellitus (21.6 %) as their risk factors. Forty-five pa-
tients died in hospitalization (17%). The TIMI and GRACE scores
revealed a significant graded increase in mortality with a rising
score. There was a statistically significant difference in accuracy
between the scores of 0.082 (95% confidence interval (CI): 0.040 -
0.125; P <0.001) with the GRACE score (C statistics of 0.91; P <
0.001) having better accuracy compared to TIMI score (C statistics
of 0.83; P < 0.001). This might be due to the fact that the GRACE
scoring system has more detail and complete variables than the
TIMI score.
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Conclusion: There is a significant difference between the accuracy
of GRACE and TIMI scores in predicting in-hospital mortality in
STEMI patients. The accuracy of the GRACE score is better than the
TIMI score for predicting in-hospital mortality in STEMI patients.
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Introduction

Cardiovascular disease (CVD) is the primary cause of death
around the world, with 17.9 million deaths or approximately
31% of the total global annual deaths. Of these, 85% are due to
strokes and acute coronary syndrome (ACS), which underlines
the fact that coronary artery disease (CAD) is still a challeng-
ing global health problem until now [1].

The variations in clinical features and risks across the ACS
spectrum make the assessment of mortality risk important for
the selection of both service level and management strategy [2,
3]. Patients with ST-elevation myocardial infarction (STEMI)
may have a higher or lower risk; however, all of them require
reperfusion therapy regardless of the risk stratification result.
In contrast, patients with non-ST segment elevation acute car-
diac syndrome (NSTEACS) totally rely on risk stratification
for the decision whether revascularization is needed or not.
Nevertheless, with the high risk of death among STEMI pa-
tients, the European Society of Cardiology (ESC) guideline
still recommends risk stratification of STEMI for predicting
the short- and long-term prognoses [4, 5].

Several validated risk scoring systems have been proposed
to predict in-hospital mortality in ACS such as Global Registry
of Acute Coronary Events (GRACE) score and Thrombolysis
in Myocardial Infarction (TIMI) score [4, 6]. The mortality
rate due to STEMI in Asia varies considerably between 1% to
more than 19% and the accuracy of the GRACE score and the
TIMI score on mortality also varies in this region [7-12]. Other
factors beyond GRACE and TIMI score variables, including
geographic variations in the risk profile, may influence mortal-
ity during treatment in Asia [13].
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This study was expected to identify the difference in accu-
racy between the GRACE score and TIMI score in predicting
in-hospital mortality of STEMI in Dr. Hasan Sadikin General
Hospital Bandung, a tertiary hospital in Indonesia.

Materials and Methods

This was an observational study with a retrospective cohort.
Data were collected consecutively from the medical records
of patients diagnosed with STEMI or with the ICD code of
121.0-121.3 from July 2018 to June 2019 and included pa-
tient’s history, physical examination, laboratory results, elec-
trocardiogram (ECG) record, TIMI score, GRACE score and
reperfusion time. There were 255 of 341 patients with a medi-
cal record code of 121.0-121.3 who met the inclusion criteria.
Patients with 121.0-121.3 code but with a diagnosis other than
STEMI, such as NSTEACS and occlusion myocardial infarc-
tion (OMI), and those with incomplete or absent medical re-
cords, were excluded. The study has been approved by Hospi-
tal Ethics Committee.

The sample size was estimated using the Henley test with
a B of 90% (o of 5%) and a ratio of 1:10 for the patient death
outcome. The statistical models used were: 1) Baseline char-
acteristics in numerical variables presented as mean =+ standard
deviation when normally distributed and median with range
when abnormally distributed, and characteristics in categorical
variables presented in numbers and percentages; 2) Distribu-
tion based on the level of GRACE and TIMI risks; 3) Evalua-
tion of the discrimination performance of GRACE and TIMI
scores using the receiver operator characteristic (ROC) plot;
and 4) Comparison of the area under the curve (AUC) parame-
ters for GRACE and TIMI scores using the Fisher’s z-test. Re-
sults were considered statistically significant when the P-value
is < 0.05. Data were recorded in a specific form and processed
using the SPSS version 24.0 for Windows.

Results

There were 255 STEMI patients who met the inclusion criteria
in our study. The mean age of the subjects was 58 + 11 years
with 78.8% of them being male. The most common tradition-
al risk factors in the study subjects were smoking (65.5%),
dyslipidemia (61%), hypertension (56.5%), diabetes mellitus
(21.6%) and menopause (12.5%). The onset from symptoms
to diagnosis (first medical contact) was 3 h (0 - 240 h) with
the transfer time to the hospital of 6 h (0 - 142 h). Hence, the
onset from symptoms to arrival at the hospital was 10 h (0.5
- 336 h) and the time to treatment was 9.5 h (0.1 - 216 h).
Of all patients, 26.3% received pharmacological reperfusion
and 39.6% received percutaneous coronary intervention (PCI),
while 34.1% did not receive reperfusion. The median door to
needle time was 60 min (6 - 541 min) and the median door to
device time was 563 min (13 - 12,960 min). Almost all pa-
tients received antiplatelet therapy, statin and anticoagulant.
Fifty-eight percent of patients received angiotensin-converting
enzyme inhibitors (ACEis) and 55.3% received beta-blockers.
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There were 45 patients who died in hospitalization (case fatal-
ity rate (CFR) of 17%) caused by cardiogenic shock (44%),
malignant arrhythmia (22%), respiratory failure (9%), septic
shock (9%), stroke (7%), hemorrhagic shock (4%) and ventric-
ular septal rupture (2%). The median length of stay for STEMI
patients was 4 days (0 - 19 days) (Table 1).

The results of the variable analysis of the GRACE score
showed significant differences in age, heart rate, systolic blood
pressure, Killip class and history of cardiac arrest at admission
between those who died and those who survived (P < 0.05),
while the results of the variable analysis of TIMI score showed
significant differences in heart rate, systolic blood pressure
and Killip class between those who died and those who sur-
vived (P < 0.05). Most patients who died were above 65 years
old with a heart rate of < 60 or > 100 beats per minute and a
systolic blood pressure of < 90 or > 180 mm Hg. These pa-
tients had Killip III or IV with a history of cardiac arrest at
admission. Other variables such as troponin, creatinine, ST-
segment deviation, myocardial infarction wall, body weight,
risk factors (diabetes mellitus, hypertension and angina) and
time to treatment of > 4 h were not different between survived
and died patients (Table 2).

The GRACE scores were normally distributed, but the
TIMI scores were asymmetrically distributed. The mean
GRACE score was 124 + 36 and the median TIMI score was
4 (1 - 12). The GRACE score and TIMI score were higher in
patients who died than in those who survived (P < 0.001). The
total proportions of low, medium, high-risk patients in the
GRACE score were 59.8%, 20.8% and 19.6%, respectively,
while the same proportions for the TIMI scores were 42.8%,
39.2% and 18%, respectively. There were 75.6% of patients
at high risk and 8.9% of patients with a low risk based on the
GRACE score who died during hospitalization, whereas there
were 60% of patients at high risk and 11.1% of patients with a
low risk based on the TIMI score who died during hospitaliza-
tion.

The AUC value of the GRACE score from the ROC curve
was 0.917 and the AUC value of the TIMI score was 0.83. The
comparison of the AUC score between the two scores demon-
strated that the GRACE score had a larger AUC area than the
TIMI score (Table 3 and Fig. 1).

When the AUC parameters of the GRACE score and TIMI
score were compared, a statistically significant difference was
seen (P < 0.001). Both scores presented a high accuracy value
of 0.91 and 0.83, respectively (P < 0.001). The GRACE score
had a higher accuracy compared to the TIMI score with a dif-
ference of 0.082 (95% confidence interval (CI): 0.040 - 0.125),
which was statistically significant (P < 0.001).

Discussion

The total number of STEMI patients investigated in our study
is 255 with a total death of 45 (17%). A previous study by Chen
et al investigated 404 patients with STEMI with a total of 27
deaths (6.7%), while Correia et al’s study involved 152 STEMI
patients with a total death of 16 (11%) [9, 14]. The original
large-scale GRACE study included 3,419 patients with a 6%
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Table 1. Patients Baseline Characteristics

Variables Total (n = 255)
Age (years) 58+ 11
Male, n (%) 201 (78.8)
Previous history, n (%)
Diabetes mellitus 55 (21.6)
Hypertension 144 (56.5)
Angina 56 (22.0)
Smoking 167 (65.5)
Dyslipidemia 99 (61.0)
Family history of myocardial infarction 17 (6.7)
Menopause 32 (12.5)
Coronary artery bypass grafting 1(0.4)
Percutaneous coronary intervention 13 (5.1)
Myocardial infarction 31(12.2)
Heart failure 28 (11.0)
Stroke 19 (7.5)
Delay
First medical contact (h) 3 (0 - 240)
Onset to Dr. Hasan Sadikin Hospital (h) 10 (0.5 - 336)
Onset to reperfusion (h) 9.5(0.1-216)
Transfer time (h) 6 (0-142)
Onset to reperfusion, n (%)
>4h 215 (84.3)
<4h 40 (15.7)
Onset percutaneous coronary intervention (h) 24 (1 -230)
Onset percutaneous coronary intervention, n (%)
<12h 41 (27.0)
12-24h 42 (27.6)
>24h 69 (45.4)
Door to needle (min) 60 (6 - 541)

Door to device (min)
In-hospital treatment, n (%)

Medication use, n (%)
Dual anti-platelet
Angiotensin-converting enzyme inhibitor
Beta-blocker
Statin
Anticoagulant

Reperfusion method, n (%)
Fibrinolytic
Percutaneous coronary intervention
Non-reperfusion

Length of stay (days)

563 (13 - 12,960)

251(98.4)
148 (58.0)
141 (55.3)
241 (94.5)
244 (95.7)

67 (26.3)
101 (39.6)
87 (34.1)
4(0-19)
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Table 2. Baseline Characteristics of GRACE and TIMI Variables

Variables Total (n = 255) Death (n = 45) Survive (n =210) P
Common variables in GRACE and TIMI scores
Age (years) 58+ 11 63+12 57+10 <0.0012*
Age category, n (%)
< 65 years 188 (73.7) 25 (55.6) 163 (77.7) 0.002¢*
65 - 75 years 54 (21.2) 14 (31.1) 40 (19.0)
> 75 years 13 (5.1) 6(13.3) 7(3.3)
Systolic arterial pressure (mm Hg) 120 (60 - 209) 100 (60 - 190) 120 (70 - 209) <0.001b*
Systolic category, n (%)
<90 22 (8.6) 14 (30.4) 8(3.8) <0.001¢*
90 - 139 176 (68.7) 26 (56.5) 150 (71.4)
140 - 159 36 (14.1) 3 (6.6) 33 (15.8)
160 - 180 16 (6.3) 1(2.2) 15(7.1)
> 180 6(2.3) 2(4.3) 4(1.9)
Heart rate (bpm) 82 (30 - 188) 96 (32 - 140) 80 (30 - 188) <0.001b%*
Heart rate category, n (%)
<60 23 (9.0) 5(11.1) 18 (8.6) <0.001¢*
60 - 100 193 (75.7) 22 (48.9) 171 (81.4)
> 100 39 (15.3) 18 (40.0) 21 (10.0)
Killip, n (%)
1 185 (72.5) 16 (35.6) 169 (80.5) <0.001¢*
11 31(12.2) 5(11.1) 26 (12.4)
1 9 (3.5) 6(13.3) 3(1.4)
v 30 (11.8) 18 (40.0) 12 (5.7)
Variable exclusive to GRACE score
Cardiac arrest, n (%) 37 (14.5) 31 (68.9) 6(2.9) <0.001¢*
Troponin (mg/dL) 10.0 (0.01 - 10.0) 10.0 (0.01 - 10.0) 10.0 (0.01 - 10.0) 0.591b
Creatinine (mg/dL) 1.16 (0.49 - 15.30) 1.18 (0.72 - 7.70) 1.15 (0.49 - 15.30) 0.414b
ST-segment deviation (%) 255 (100) 45 (100) 210 (100) -
Variable exclusive to TIMI
Weight (kg) 55 (43 -114) 50 (45 - 114) 55(43-103) 0.140°
Risk factors
DM 55 (21.6) 14 (31.1) 41 (19.5) 0.086°¢
Hypertension 144 (56.5) 27 (60.0) 117 (55.7) 0.599¢
Angina 56 (22.0) 9 (20.0) 47 (22.4) 0.726¢
Time to treatment >4 h 215 (84.3) 40 (88.9) 175 (83.3) 0.3524
Anterior/LBBB 128 (50.2) 22 (48.9) 106 (50.4) 0.088¢

at-test. "Mann-Whitney test. cChi-square test. 9Fisher’s exact test. *P < 0.05. GRACE: Global Registry of Acute Coronary Events; TIMI: Thrombolysis

in Myocardial Infarction; LBBB: left bundle branch block.

mortality rate [15]. Another large-scale study, the INTIME 1I,
involved a total of 14,114 STEMI patients who underwent fi-
brinolytic therapy with a mortality rate of 6.7% within 30 days.
This is validated by the NRMI 3 study that shows a mortality
rate of 12.6% from a total of 84,029 patients [16]. The baseline
characteristics of our study demonstrated that the mean age

of STEMI patients is 58 + 11 years, which is younger than in
studies by Chen et al (median, 68 years (55 - 75 years)) and
Correia et al (average, 63 £ 13 years) as well as in the GRACE
study (median, 66.3 years (56 - 75 years)) and the INTIME II
study (median, 62 years (52 - 70 years)) [9, 14, 15, 17]. Male
gender predominates in our study (78.9%) as also seen in stud-
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Table 3. Comparison of Accuracy GRACE and TIMI Scores

Risk scores TIMI GRACE

AAUC P

AUC (95% CI) 0.835 (0.784 - 0.878)

0.917 (0.877 - 0.948)

0.082 (0.040 - 0.125) <0.001?

aFisher’s z-test. Cl: confidence interval; GRACE: Global Registry of Acute Coronary Events; TIMI: Thrombolysis in Myocardial Infarction; AUC: area

under the curve.

ies by Chen et al (88.9%) and Correia et al (72%) as well as in
the GRACE study (66.5%), and InTIME II study (76.3%) [9,
14, 15, 17]. The most common traditional risk factors identi-
fied are smoking (65.5%), dyslipidemia (61%), hypertension
(56.5%), diabetes mellitus (21.6%) and menopause (12.5%)
with smoking and dyslipidemia as the dominant risk factors.
The composition of these risk factors is slightly different
from those of Correia et al with hypertension being the most
dominant risk factor but similar to that of the INTIME II study
which identified smoking as the highest risk factor [9, 14, 18].
The difference in the composition of these risk factors may be
caused by differences in population related to the geographic
factors of each study.

Patients aged > 65 years have a different mortality out-
come when compared to patients aged under 65 years in our
study. Elderly patients tend to experience more complications
and hemodynamic disturbances. Most patients are in the Kil-

lip I class (72.7%), followed by Killip II (12.1%), Killip IV
(11.7%) and Killip III (3.5%) classes. The mortality rates of
patients with Killip III class (13% versus 1.4%; P < 0.001) or
IV (39.1% versus 5.7%; P < 0.001) are higher. The percent-
age of patients with Killip IV class is higher (11.7%) than in
several other studies but almost similar with the study by Chen
et al. Patients with Killip IV class have been shown to have a
poor prognosis, which may be one of the causes of the high
mortality of STEMI patients in our study.

The number of patients who experienced cardiac arrest in
admission (14.5%) and later died is higher than those without
cardiac arrest in admission (67.4% versus 2.9%; P < 0.001).
Most patients (88%) with a history of cardiac arrest are admit-
ted to our hospital < 48 h of onset and 84% of these patients
died. No previous study mentioned history of cardiac arrest
[9, 14]. The original GRACE study mentioned cardiac arrest
in 1.5% and patients with prior cardiac arrest are a high-risk
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Figure 1. AUC of GRACE and TIMI scores in one plot ROC. GRACE: Global Registry of Acute Coronary Events; TIMI: Throm-
bolysis in Myocardial Infarction; AUC: area under the curve; ROC: receiver operator characteristic.
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population [15]. The in-hospital mortality rate of ACS patients
with a history of cardiac arrest is higher than that in those with-
out cardiac arrest (40.4% versus 4.2%) and remains higher up
to 1 year after the event (51.9% versus 12.1%; P <0.001) [19-
21].

This study demonstrates that the most affected myocar-
dial wall is the anterior wall (50.2%), followed by the inferior
wall (47.8%), lateral wall (1.8%) and others (0.8%). There are
no significant differences in terms of the affected myocardial
wall, troponin values, time to treatment of > 4 h and creati-
nine values between those who died during hospitalization and
those who survived.

There is a significant difference in in-hospital mortality
outcome in patients with a heart rate of < 60 or > 100 beats
per minute (P < 0.001) in this study. The heart rate of < 60
beats per minute in this study is due to atrioventricular block
and the heart rate of > 100 beats per minute is due to ischemia,
impaired patient hemodynamics, or increased sympathetic ac-
tivities.

There is also a significant difference in the in-hospital
mortality outcome between patients with systolic blood pres-
sure of <90 mm Hg and > 180 mm Hg (P < 0.001). A systolic
blood pressure of <90 mm Hg can be associated with cardio-
genic shock complications and a systolic blood pressure of >
180 mm Hg is associated with malignant hypertension which
increases the coronary artery oxygen demand and occurrence
of pulmonary edema [22]. The median systolic blood pressure
in our study was 120 mm Hg (60 - 209 mm Hg), which is
lower than in other studies (Chen et al, 123 mm Hg (104 - 147
mm Hg); inTIME II study, 140 mm Hg (122 - 155 mm Hg);
GRACE study, 140 mm Hg (120 - 160 mm Hg); and Correia et
al study, 150 + 31 mm Hg) [9, 14, 15, 17]. This may be related
to hypertension which was not a dominant risk factor in our
population.

This study compares the accuracy of the GRACE score
and the TIMI score in predicting mortality in STEMI patients.
The GRACE score classifies the probability for in-hospital
mortality as low when the score is < 125 (< 2% risk of death),
moderate when the score is 126 - 154 (2-5% risk of death) and
high when the score is > 155 (> 5% risk of death). Meanwhile,
the TIMI score classifies the probability for in-hospital mortal-
ity as low when the score is 0 - 3 (0.8-4.4%), moderate when
the score is 4 - 7 (7.3-23.4%) and high when the score is > 8
(26.8-35.9%) [3, 18]. The GRACE score for high risk of > 155
has a sensitivity and specificity of 75.5% and 92.3%, respec-
tively, in predicting mortality outcomes while the TIMI score
for high risk of > 8 has a sensitivity and specificity of 40% and
96.67%, respectively. The accuracies of the GRACE score and
the TIMI score are described in the AUC statistic of 0.91 (P <
0.001) and 0.83 (P < 0.001). Both scores have high accuracy.
The difference between the GRACE score and the TIMI score
is statistically significant (P < 0.001) with the GRACE score
having more variables associated with in-treatment mortality
and more details in each variable. The accuracy of GRACE
and TIMI scores in Correia et al’s study is similar (AUC, 0.87
vs. 0.87; P =0.71), maybe because both scores have the same
dominant variables, such as age, systolic blood pressure, Killip
class, risk factors (hypertension, diabetes mellitus and angina),
reperfusion time of > 4 h and creatinine value. Nonetheless,
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the C statistical value of the GRACE score (0.766; 0.720 -
0.808) is better than the TIMI score (0.738; 0.690 - 0.782) in
Chen et al’s study (P = 0.028) because of the dominant creati-
nine value. The original GRACE study has a fairly good ac-
curacy value, with an AUC of 0.77 in European and American
STEMI populations, as well as in a number of Asian countries.
Meanwhile, the INTIME II study has an AUC value of 0.784
in the STEMI population that underwent fibrinolytic therapy
in Europe and the USA [3, 15]. The AUC value of this study
is higher than in the original GRACE and InTIME II studies.
This can be due to the risk profile of the STEMI population at
our hospital that fits better with the GRACE and TIMI scoring
risk models.

The median score of this study is TIMI 4, which is a
moderate risk associated with a probability of death of 7.3%.
Meanwhile, the mean GRACE score is 124 + 36, showing a
mild risk with a probability of death < 2%. The distribution
of the GRACE score is quite balanced with the proportion
of values based on the low, moderate and high risk catego-
ries, i.e., 73.9%, 15.2% and 10.9%, respectively, while the
TIMI score is asymmetrically distributed with a proportion
of 58.7%, 28.3% and 13%, respectively. The proportion of
low, moderate and high risk for death in the GRACE score is
8.9%, 15.5% and 75.6%, while the TIMI score has the propor-
tion distribution of 11.1%, 28.9% and 60%. A previous study
demonstrated a distribution of low, moderate and high risk
for mortality in GRACE scores of 2.4%, 25% and 73% and
0%, 4.9% and 25% in TIMI score with an optimum thresh-
old value of > 170 (81% sensitivity and 88% specificity) for
GRACE score and > 5 (75% sensitivity and 86% specificity)
for TIMI score [14].

There are five GRACE score variables in this study that
are different between patients who died and survived, i.e., age,
history of cardiac arrest at admission, systolic blood pressure,
heart rate and Killip class. The ST-segment deviation varia-
bles, creatinine and troponin values are not different between
the two groups. Meanwhile, there are four TIMI score vari-
ables in this study, namely age, systolic blood pressure, heart
rate and Killip class, which are different between patients who
died and survived. The variables of time to treatment of > 4 h,
body weight, increased troponin value, anterior wall and hav-
ing one of the risk factors for hypertension, diabetes, or angina
are not significantly different.

Age, systolic blood pressure, heart rate and Killip class
are variables that are included in both scores and affect mortal-
ity. Another variable that is worth to be considered is the high
incidence of cardiac arrest on admission. The GRACE score is
a score obtained from a large observational study in which the
inclusion criteria are ACS patients (STEMI and NSTEACS)
with various characteristics of patients who underwent reper-
fusion and those who do not get reperfusion. This makes the
GRACE score have a higher ability to reflect the general ACS
population. The TIMI score comes from a selected study of
STEMI patients who underwent fibrinolytic therapy and has
been validated in the NRMI 3 study in the general patient pop-
ulation with the TIMI score being less accurate in patients who
do not undergo reperfusion (C statistic 0.65) compared to those
who do (C statistics 0.79) [3, 15].

Studies that become the basis of the TIMI scoring system
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do not involve the population in Asian countries while the
GRACE score only involves a small region in Asia. The accu-
racy value of the GRACE score and the TIMI score is a com-
ponent of the validation of the GRACE score and TIMI score
stratification in various parts of the world. Hence, this study is
expected to contribute information on the GRACE score and
TIMI score validation in Asia and also globally.

The high mortality rate in this study might also relate to
the delay factor. Compared to other studies such as studies by
Correia et al (CFR 11%), Chen et al (CFR 6.7%) and Dharma
et al (CFR 6%), the mortality rate in our study is quite high.
The onset from the occurrence of symptoms to diagnosis (first
medical contact) is 3 h (0 - 240 h) and the transfer time is 6
h (0 - 142 h). Furthermore, the time from the occurrence of
symptoms until the patient arrived at hospital is 10 h (0.5 - 336
h) and the onset to treatment was 9.5 h (0.1 - 216 h). The door
to device time in our study is 563 min (13 - 12,960 min), which
is longer than in a study by Dharma et al in Jakarta, Indonesia,
of 102 + 68 min and in a study by Correia et al of 132 min
or 2.2 h (95 - 175 min) [23]. Most patients (73%) who came
to our hospital and underwent PCI are late presenters (> 12 h
from onset). Only 15.7% of patients received reperfusion in <
4 h. The proportion of patients who underwent reperfusion in
our study is higher than in Dharma et al’s study (65.6% versus
54%), albeit with a longer door to device time [24]. More pa-
tients (89%) underwent reperfusion in Luis et al’s study with
PCI (77%) and thrombolytic (11%) therapies while 60.9% pa-
tients in Chen et al’s study underwent reperfusion with PCI
(50.7%) and coronary artery bypass grafting (CABG) (10.2%).
The proportion of patients who underwent pharmacological
reperfusion, PCI and those who do not undergo reperfusion are
26.3%, 39.2% and 34.1%, respectively. The proportion of in-
hospital mortality in patients who underwent pharmacological
reperfusion, PCI and no reperfusion in this study were 4.4%,
15% and 29%, respectively, which are higher than in Dharma
et al’s study of 3.8%, 3.2% and 9.1%, respectively [23]. The
mortality outcome is lower in patients who underwent reperfu-
sion either with fibrinolytic therapy (8.7% versus 30.5%; P <
0.001) or PCI (39.4% versus 40.5%; P < 0.001).

Almost all patients received antiplatelet (95.4%), anticoag-
ulant (95.7%) and statin (94.5%). Half of the patients received
ACEIi (58%) or beta-blocker (55.3%). Irawati et al mentioned
that adherence to preventive drugs such as ASA, clopidogrel,
anticoagulants and statins during treatment in non-reperfused
STEMI patients can reduce mortality but the reasons for not
receiving these drugs were not explained [24]. Patients with
mortality outcome tend to be less likely to receive dual an-
tiplatelet therapy, ACEI, beta-blockers and statins, whereas
the provision of anticoagulants are not different in this study.
Patients who died tend to experience hemodynamic disorders
such as shock, renal failure, atrioventricular block and heart
failure; thus, the use of beta-blockers and ACEi is lower. Statin
use is lower in patients who died because these patients died <
24 h before they were given statin or they had complications
such as renal failure and hemodynamic disturbances.

The GRACE study emphasizes the importance of risk
stratification for making an informed decision regarding re-
ferral to tertiary care centers, level of care, time of treatment,
pharmacological therapy and intervention of choice. Patients
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with a high risk for death will benefit most from reperfusion
and the benefits outweigh the risks associated with therapies
such as fibrinolytic therapy [15]. Patient’s risk characteristics
play a role in the choice of therapy in STEMI, including the
presence of cardiogenic shock and left bundle branch block
(LBBB). In addition, financial constraints may create the need
for triage and diversion of resources, as well as referrals to the
tertiary service center [3]. Patients with low risk can be dis-
charged early and patients with high risk while hemodynami-
cally unstable should cautiously use beta-blockers and receive
complete revascularization [14]. The GRACE score and TIMI
score in Asian STEMI patients have moderate to good accu-
racy in predicting in-hospital mortality with the GRACE score
having superior accuracy than the TIMI score [9].

The TIMI score is more practical than the GRACE score
because the variables are easier to calculate. However, the
GRACE score has more details in each variable, making the
result more accurate. The GRACE score also stratifies age,
heart rate and Killip class, adding the variable values and the
risk of death can be calculated. The accuracy of the GRACE
score and the TIMI score will vary depending on the popula-
tion studied and may change according to the risk characteris-
tics of the population. This study is a single-center study and
only assesses the difference in performance. No comparison of
calibration performance is made between the GRACE score
and the TIMI score.

The strength of this study is that the sample size is large
enough to assess the accuracy of the GRACE score and the
TIMI score. The retrospective cohort design used is good for
assessing the strength of patients’ independent and depend-
ent variables, including the inclusion criteria of the study. Yet,
there are patients that have to be excluded from the study due
to incomplete data and false diagnosis. Nevertheless, the sam-
ples were derived from a single tertiary hospital; therefore the
preliminary findings worth further multicenter observation.

Conclusion

There is a difference in the accuracy of the GRACE score and
the TIMI score in predicting in-hospital mortality in STEMI
patients at Dr. Hasan Sadikin General Hospital Bandung, In-
donesia. The accuracy of the GRACE score (AUC 0.91; 0.877
- 0.948) is better than the TIMI score (AUC 0.835; 0.784 -
0.878) with P < 0.001 for predicting in-hospital mortality in
STEMI patients in this hospital.
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