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Abstract
Background: Acute coronary syndrome (ACS) is a life-threatening disorder that 
contributes to high morbidity and mortality in the world. Registry of ACS offers great 
guidance for improvement and research. We collated a multicenter registry to gain 
information about the demographic, management, and outcomes of ACS in Indonesia.
Methods: IndONEsia Acute Coronary Syndrome Registry (One ACS Registry) was a 
prospective nationwide multicenter registry with 14 hospitals participating in submitting 
data of ACS  via standardized electronic case report form (eCRF). Between July 2018 
and June 2019, 7634 patients with ACS were registered. This registry recorded 
baseline characteristics; onset, awareness, and transfer time; physical examination and 
additional test; diagnosis; in-hospital medications and intervention; complications; and 
in-hospital outcomes.
Results: Nearly half of the patients (48.8%) were diagnosed with STE-ACS. The 
most prevalent risk factors were male gender, smoking, and hypertension. Patients 
with NSTE-ACS tended to have more concomitant diseases including diabetes 
mellitus, dyslipidemia, prior AMI, HF, PCI, and CABG. The majority of ACS patients 
in our registry (89.4%) were funded by national health coverage. Antiplatelet, 
anticoagulants, antihypertensive, and statins were prescribed as 24-hours therapy 
and discharge therapy; however, the prescription of a potent P2Y12 inhibitor was 
low. More STE-ACS patients underwent reperfusion therapy than non-reperfusion 
(65.2% vs. 34.8%), and primary PCI was the most common method (45.7%). Only 
21.8% of STE-ACS patients underwent reperfusion strategy within 0-3 hours of onset. 
The invasive strategy was performed in 17.6% of NSTE-ACS patients, and only 6.7% 
performed it early (within <24 hours). Patients who underwent the early invasive 
strategy had a shorter median LoS than the late invasive strategy (P<0.001). A shorter 
median LoS also found in intermediate and low-risk patients.  The mortality rate in our 
ACS patients was 8.9%; STE-ACS patients showed higher mortality than NSTE-ACS 
(11.7 vs. 6.2%).
Conclusion: Our registry showed a comparable proportion between STE- and NSTE-
ACS patients, with the male gender predominant in middle age. Both STE- and NSTE-
ACS share the same risk factors. We need an improvement in referral time, especially 
in patients with STE-ACS. Evidence from our registry showed that two issues need 
to be addressed to improve ACS outcomes: optimal and adequate medical treatment 
and invasive strategy.
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Introduction  

Acute coronary syndrome (ACS) is a life-
threatening disorder that contributes to high 
morbidity and mortality in the world.1 About 
one-third of all deaths in the world are caused 

by cardiovascular disease. ACS and sudden death cause 
around 1.8 million deaths per year.2 Based on 2013 data, 
0.5% of the Indonesian population was diagnosed with 
coronary artery disease (CAD). Furthermore, 1.5% of 
the population had CAD symptoms or were diagnosed 
with CAD.3 
	 The ACS consisted of non-ST-segment elevation 
(NSTE-ACS) and ST-segment elevation (STE-ACS), 
which need immediate treatment in emergency settings. 
In STE-ACS patients, primary percutaneous coronary 
intervention (PPCI) should be performed within 90 
minutes of first medical contact (FMC).4,5 In NSTE-
ACS patients, the timing of invasive strategy applied 
based on risk stratification: very high-risk patients (need 
an immediate invasive strategy in less than 2 hours), 
high-risk patients (need an early invasive strategy in less 
than <24 hours), and intermediate-risk patients (need 
an invasive strategy in less than <72 hours).4

	 Time is essential in the management of ACS. Delay 
in treatment may be caused by patient and/or system 
delay. In a previous study, nearly one-half of the patients 
in the study experienced a delay of≥120 minutes 
from onset to FMC. Thus, patient delay became a 
major contributor to prehospital delay.4 Nevertheless, 
system delay is more modifiable than patient delay in 
organizational measures.5 Minimizing delays, therefore, 
should be one of the objectives in improving the clinical 
outcomes of ACS patients.
	 By far, there is very limited data related to the 
management and outcomes of ACS in Indonesia. 
Whereas in other countries, particularly in developed 
countries, they provide exemplary data including 
demographic, treatment, and outcomes of ACS. For 
example, Sweden has the SWEDEHEART registry 
which is a nationwide registry with 75 centers and 8800 
patients in 2020 and included a high proportion of the 
national MI population.6 Korea has the Korea Acute 
Myocardial Infarction Registry (KAMIR), a multicenter 
and nationwide data of patients with all stages of 
acute MI in 55 community and teaching hospitals.7 
Existing registries are great guidance for improvement 

and research. We collated a multicentre registry to gain 
information about the demographic, management, and 
outcomes of ACS in Indonesia.

Methods

Study design and data collection

Indonesia Acute Coronary Syndrome Registry 
(One ACS Registry) was a retrospective nationwide 
multicenter registry in Indonesia, which was initiated 
by the Acute and Critical Cardiovascular Care Working 
Group of the Indonesian Heart Association. 14 hospitals 
were participating in collecting the data of ACS. The 
principal investigator and local investigators from each 
center had the responsibility to supervise the progress of 
this study.

Participating centers should submit standardized 
electronic case report form (eCRF) consisting data of 
from all patients diagnosed with ACS in each center for 
12 consecutive months. Submitted data then will be 
reviewed and approved by local investigators to maintain 
the quality of the data in each center. This registry 
recorded baseline characteristics; onset, awareness, and 
transfer time; physical examination and additional test; 
diagnosis; in-hospital medications and intervention; 
complications; and in-hospital outcomes.

Study population

The population of this study consisted of patients 
above 18 years old admitted with ACS from July 2018 
to June 2019. Patients diagnosed with ACS within 
hospitalization were also included. The diagnosis of 
ACS should be decided by a cardiologist through history 
taking, physical examination, initial electrocardiography 
(ECG), and cardiac markers according to the following 
criteria:

a) ST-ACS: symptoms consistent with myocardial
ischemia with at least two continuous leads with
ST-segment elevation ≥ 2.5 mm in men < 40
years, ≥ 2 mm in men ≥ 40 years, or ≥ 1.5 mm
in women in leads V2-V3 and/or ≥ 1 mm in
other leads [in the absence of left ventricular
hypertrophy (LVH) or left bundle branch block
(LBBB)].5
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b)	 NST-ACS: clinical presentation compatible 
with myocardial ischemia with normal ECG or 
abnormalities including ST-segment depression, 
transient ST-segment elevation, and T-wave 
changes in addition to dynamic elevation of 
cardiac markers.7

There were 14 healthcare facilities that met the 
requirements to participate in this study: 1 national 
cardiovascular center hospital (Pusat Jantung Nasional 
Harapan Kita/National Cardiovascular Center Harapan 
Kita/NCC Harapan Kita, Jakarta), 6 type A hospitals 
(Dr. Wahidin Sudirohusodo General Hospital, 
Makassar; Dr. M. Djamil General Hospital, Padang; 
Dr. Sardjito General Hospital, Yogyakarta; Sanglah 
General Hospital, Denpasar; Dr. Hasan Sadikin General 
Hospital, Bandung; and Dr. Saiful Anwar General 
Hospital, Malang) and 7 type B hospitals (Dr. Iskak 
General Hospital, Tulungagung; Cengkareng General 
Hospital, Jakarta; Otorita Hospital-Batam, Awal Bros 
Hospital, Batam; Santa Elizabeth Hospital, Batam; Dr. 
M. Yunus General Hospital, Bengkulu; and Rafflesia 
Hospital, Bengkulu). The national cardiovascular center 
(NCC) is a specialty hospital for cardiovascular disease 
national reference centers. Type A hospital serves at 
least 4 basic specialty medicine, 5 supporting specialty 
medicine, 12 other specialty medicine, and 13 sub-
specialty medicine, with a minimum of 400 beds. Type 
B hospital serves at least 4 basic specialty medicine, 
4 supporting specialty medicine, 8 other specialty 
medicine, and 2 basic subspecialty medicine, with at 
least 200 beds. 

First medical contact (FMC) was the time when 
a patient was initially assessed and received the initial 
intervention (by a physician/paramedic/nurse/other 
trained emergency medical service personnel). FMC 
could occur in a prehospital setting or at hospital 
arrival. Ischemic time meant the time interval between 
symptom onset and reperfusion therapy. Eligible 
patients were patients with the onset of ACS less than 
12 hours before reperfusion. Door-to-device (DTD) 
was the time interval from hospital arrival to the device 
deployment, while the door-to-needle (DTN) was 
defined as the time interval from hospital arrival to the 
start of the pharmacological infusion.

Sample recruitment

	 Patients who met the inclusion criteria were asked 

for informed consent to participate in this study. 
Informed consent was asked of the patient's guardian 
in case the patients were unable to give their consent. 
Patients who agreed to participate in this study were 
followed up until discharged from the hospital.

Data Analysis

Demographic data and clinical presentations will 
be shown in a descriptive form. Numerical data will be 
presented as mean (standard deviation/SD) or median 
(range). The association between categorical variables 
was analyzed using the Chi-square test, while differences 
in numerical variables based on subgroups were analyzed 
using an unpaired T-test or Mann-Whitney test. The 
risk assessment was conducted by calculating the odds 
ratio (OR) and 95% confidence interval (95%CI). Data 
analyses were processed using statistical software SPSS 
version 24.0 for Windows MAC (SPSS Inc., Chicago, 
Illinois, US). Analytical tests and multivariate analysis 
will be performed as needed. A P value of <0.05 was 
considered as significant.

Ethical Approval

This study was approved by the National Institute of 
Health Research and Development, Ministry of Health 
Republic of Indonesia (Registry No. LB.02.01/2/
KE.319/2020).

Results
Between July 2018 and June 2019, 7634 patients 

with ACS were admitted to the emergency departments 
of 14 participating health centers. Nearly half of the 
patients (48.8%) were diagnosed with STE-ACS. Male 
gender was predominant in both STE-ACS (83.5%) 
and NSTE-ACS (70.5%) groups, with a mean age of 
57 (SD 11.1) years and 60 (SD 10.8) years, respectively.  
The majority of ACS patients in our registry (89.4%) 
were funded by national health coverage. Most of both 
STE-ACS and NSTE-ACS patients presented with 
typical ischaemic chest pain when admitted to the 
emergency room (92.7% and 84.6%, respectively). 
Smoking was the most common risk factor in STE-
ACS patients (65.7%), while in NSTE-ACS patients, 
a history of hypertension was the highest risk factor 
(67.3%). However, patients with NSTE-ACS/UAP 
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tended to have more concomitant diseases including 
hypertension, diabetes mellitus, dyslipidemia, prior 
AMI, HF, PCI, and CABG than patients with STE-
ACS. Heart failure and myocardial infarction in 
NSTE-ACS were 4 times higher than in STE-ACS 
(20.2 vs.5.1% and 34.5 vs, 8.3%, respectively). STE-
ACS patients had a lower median ejection fraction than 
NSTE-ACS [46.8 (range 13.0-88.4) vs. 50.0 (18.0-
88.4)], and more STE-ACS patients had a cardiac arrest 
(11.4% vs. 5%). Both STE- and NSTE-ACS showed a 
<40 mg/dL HDL level; however, we found that NSTE-
ACS patients had a lower median eGFR [64.0 (range 
3.0-177.8) mL/min/1.73m2] (Table 1). The majority of 
STE-ACS patients (86.7%) were identified as Killip I-II, 
whereas 40.3% of NSTE-ACS patients were classified 
as high risk and very high risk. Only 21.8% of STE-
ACS patients underwent reperfusion strategy within 0-3 
hours of onset. 

The majority of ACS patients received antiplatelet 
as 24-hour therapy (97.9%) and discharge therapy 
(97.1%). However, the prescription of potent P2Y12 
inhibitors was low (16.6% as 24-hour therapy and 
17.8% as discharge therapy). In NSTE-ACS patients, 
anticoagulant as 24-hour therapy was administered 
more frequently (88.3%). Only 54% of ACS patients 
received high-intensity statin as medical treatment 
in ACS; about 35% had low to moderate-intensity 
patients and less than 10% did not receive any statin at 
all (Table2). 

The proportion of STE-ACS patients who underwent 
reperfusion therapy was higher than non-reperfusion 
(65.2% vs. 34.8%), and primary PCI (PPCI) was the 
most common method of reperfusion (45.7%). A total 
of 2644 (71.0%) patients were eligible for reperfusion, 
and 81.2% of them underwent reperfusion. Median 
patient awareness in STE-ACS was 150 (range 5-699) 
minutes, with a long median ischemic time of 405 
(range 36-2020) minutes. Our STE-ACS patients also 
had a system delay in median transfer time [165 (range 
5-660) minutes (Table 3), hence we had as high as 
78.1% of patients receiving a definitive therapy beyond 
3 hours after onset. 

The mortality rate in our ACS patients was 8.9%, 
with a median length of stay (LoS) of 5 (range 0-74) 
days. STE-ACS patients showed higher mortality 
than NSTE-ACS (11.7 vs. 6.2%). In ST-ACS, the 
lowest mortality rate was found in the PPCI strategy 

(8.3%), compared to fibrinolysis (10.9%) and no 
revascularization (16.9%) (Figure 1). The mortality rate 
in late presenters (>12 hours) was higher than in early 
presenters (14.1% vs. 10.8%). Patients who underwent 
fibrinolysis within 3 hours of onset had a comparatively 
low mortality rate with patients who underwent PPCI 
(7.3% and 7.6%, respectively) (Table 4). 

Most of the NSTE-ACS patients in our registry are 
classified as intermediate risk (38.1%), followed by very 
high risk (27.0%) and low risk  (21.6%). However, the 
invasive strategy was performed in 17.6% of NSTE-
ACS patients, and only 6.7% performed it early (within 
<24 hours). The highest rate of revascularization was 
found in intermediate risk (38.2%). The mortality rate 
in NSTE-ACS patients was 6.2%, with a median LoS 
of 5 (range 0-45) days. In very high-risk patients, the 
mortality rate in the invasive strategy was lower than in 
the conservative strategy (12.9% vs. 19.2%, P=0.046). 
In very high-risk patients, an early invasive strategy is 
followed with a higher mortality rate than a late invasive 
strategy (19.5% vs. 8.8%, P=0.009) (Table 5). Patients 
who underwent the early invasive strategy had a shorter 
median than the late invasive strategy [4 (range 0-30) 
days vs. 5 (range 0-36) days, P<0.001). A shorter median 
LoS also found in intermediate and low-risk patients ([5 
(range 0-37) days and 4 (range 0-27) days, respectively] 
(Table 6). 

Discussion
Our registry showed 48.8% of ACS was STE-ACS 

and 51.2% was NSTE-ACS. This was similar to a report 
from ACCESS Investigator that found 46% STE-ACS 
and 54% NSTE-ACS in developing countries.8 The 
proportion of NSTE-ACS in our registry was also similar 
to a registry in South Korea (56.6%).9 Compared to 
other established registries in South Korea, Europa, and 
the US,10,11,12,13,14 in which the mean or median age was 
over 60 years, our patients had younger age. A previous 
study showed that insurance types had a role in the 
outcome of patients admitted with ACS.15 Furthermore, 
a study in the US showed that less evidence-based 
therapy and worse outcomes were found in NSTE-ACS 
patients whose primary payer for their treatment was 
a federal system health insurance, compared to those 
whose treatment was insured by health maintenance 
organizations or other private payers.16 Those findings 
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Table 1. Characteristics of ACS patients.

Characteristics Total
(N=7.634)

STE-ACS
(n=3.275)

NSTE-ACS
(n=3.909) P value

Male gender, n(%) 5.867 (76.9) 3.110 (83.5) 2.757 (70.5) < 0.001
Median age (range), years 59 (18-95) 57 (20-95) 60 (18-95) < 0.001
Insurance status, n(%)
   National health coverage 
   Personal
   Company insurance

6822 (89.4)
736 (9.6)
   69 (0.9)

  3.232 (86.8)
469 (12.6)
   21 (0.6)

   3.590 (91.9)
267 (6.8)
  48 (1.2)

< 0.001

Symptoms, n(%)
   Chest pain 
   Autonomic symptoms
   Lasting >20 minutes
   New onset of angina
   Referred pain 
   Dyspnea 

6.759 (88.5)
5.427 (71.1)
6.053 (79.3)
2.996 (39.2)
3.664 (48.0)
2.635 (34.5)

3.453 (92.7)
2.972 (79.8)
3.080 (82.7)
   970 (26.0)
1.993 (53.5)
  994 (26.7)

3.306 (84.6)
2.455 (62.8)
2.973 (76.1)
2.026 (51.8)
1.671 (42.7)
1.641 (42.0)

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

Risk factors, n(%)
   Smoking
   Hypertension
   Diabetes mellitus
   Dyslipidemia
   Family history

4.340 (56.9)
4.548 (59.6)
2.466 (32.3)
1.301 (17.0)
 484 (6.3)

2.448 (65.7)
1.918 (51.5)
1.034 (27.8)
   512 (13.7)
 212 (5.7)

1.892 (48.4)
2.630 (67.3)
1.432 (36.6)
   789 (20.2)
  272 (7.0)

< 0.001
< 0.001
< 0.001
< 0.001
0.031

Comorbidities, n(%)
     Prior asthma/COPD
     Prior CABG
     Prior AMI
     Prior heart failure
     Prior peripheral vascular disease
     Prior cerebrovascular disease
     Prior PCI

151 (2.0)
151 (2.0)

1.660 (21.7)
   980 (12.8)

 55 (0.7)
326 (4.3)

  866 (11.3)

  62 (1.7)
   4 (0.1)
310 (8.3)
191 (5.1)
  16 (0.4)
169 (4.5)
142 (3.8)

  89 (2.3)
147 (3.8)

1.350 (34.5)
   789 (20.2)
   39 (1.0)
 157 (4.0)

    724 (18.5)

0.061
< 0.001
< 0.001
< 0.001
0.005
0.315

< 0.001
Clinical presentation
     Median systolic BP (range), mmHg
     Median diastolic BP (range), mmHg
     Median heart rate (range), bpm
     Median ejection fraction (range), %
     Anterior location of infarction, n (%)
     Cardiac arrest, n (%)

129 (40-255)
  78 (20-180)
  80 (18-252)

48.0 (13.0-88.4)
2.171 (28.4)

622 (8.1)

123 (40-255)
76 (20-180)
80 (18-206)

46.8 (13.0-88.4)
1988 (53.4)
425 (11.4)

130 (60-255)
79 (20-170)
81 (18-252)

50.0 (13.0-88.4)
183 (4.7)
197 (5)

< 0.001
0.001

< 0.001
< 0.001
< 0.001
< 0.001

Laboratory examination
     Median total cholesterol level (range), 
mg/dL
     Median LDL level (range), mg/dL
     Median HDL level (range), mg/dL
     Median triglyceride level (range), mg/dL
     Media urea level (range), mg/dL
     Median creatinine level (range), mg/dL
     Median eGFR (range), mL/min/1.73m2

172.0 (53.0-509.0)
115.0 (23.0-335.0)
38.0 (10.0-161.0)
124.0 (51.0-848.0)
30.0 (1.3-460.0)
1.1 (0.1-17.7)

67.0 (3.0-182.8)

175.0 (55.0-509.0)
118.0 (23.0-335.0)
38.0 (10.0-161.0)
124.0 (51.0-848.0)
28.0 (1.3-336.0)
1.1 (0.1-15.3)

70.6 (3.2-182.8)

170.0 (53.0-432.0)
112.0 (26.0-335.0)
38.0 (10.0-123.0)
124.0 (51.0-841.0)
32.0 (8.0-460.0)
1.1 (0.2-17.7)

64.0 (3.0-177.8)

< 0.001
0.454

< 0.001
0.366

< 0.001
< 0.001
< 0.001

CAD=coronary artery disease, COPD=chronic obstructive pulmonary disease, AMI=acute myocardial infarct, HF=heart failure, 
PCI=percutaneous coronary intervention, CABG=coronary artery bypass grafting, CVA=cerebrovascular accident, PAD=peripheral vascular 
disease.
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were in adherence with the finding in our registry, in 
which most of the patients received national health 
coverage for their ACS treatment and had less optimal 
outcomes in terms of in-hospital mortality.  

Previous studies showed male sex, hypertension, 
smoking, age, dyslipidemia, and diabetes, as the most 
prevalent risk factors.10-14,17-18 Our registry also found 
that male gender, smoking, and hypertension were the 
most common risk factors. Patients with NSTE-ACS 
tended to have more concomitant diseases including 
hypertension, diabetes mellitus, dyslipidemia, prior 
AMI, HF, PCI, and CABG than patients with STE-
ACS. This finding was similar to a study in Egypt18 and 

other registries.9 However, the proportion of NSTE-
ACS with prior HF and prior AMI in our registry was 
higher than in other registries.

Plasma levels of HDL-cholesterol were described for 
decades as having an inverse relationship to the incidence 
of CAD.  The anti-atherosclerotic effects of HDL have 
been related to their role in stimulating cholesterol 
efflux, as their anti-inflammatory, antioxidant, anti-
aggregating, anti-coagulant, and pro-fibrinolytic 
properties. HDL‐C was an important parameter for 
predicting the risk and the clinical outcomes of AMI in 
young male patients.  Smoking has also been described 
as one of the causes of low HDL19 The high proportion 
of smoking and low HDL may explain the median 
younger age in our registry as compared to the registry 
in US, Europe, and even South Korea.10-14

In our NSTE-ACS patients, no significant difference 
was found between conservative ys. invasive strategy. 
The mortality benefit was seen only in very high 

 
risk group. Invasive strategy in the very high risk 

Table 2.  Medical treatment in ACS.

Pharmacotherapy

First 24 hours 
P 

value

At discharged 
P 

valueTotal
(N=7.634) 

STE-ACS
(n=3.725)

NSTE-
ACS

(n=3.909)

Total
(N=6.953)

STE-ACS
(n=3.288)

NSTE-
ACS

(n=3.665)

Antiplatelet, n (%)
     Aspirin
     P2Y12 inhibitor
         Clopidogrel
         Ticagrelor  
RAS blocker
Beta blocker
Ca channel blocker
Aldosterone
    antagonist
Diuretic
Nitrate
Anticoagulants, n (%)
     UFH
     Fondaparinux
     Enoxaparin
     Warfarin
Statins, n (%)
     High intensity statin 
     Low to moderate 
intensity statin

7.477 (97.9)
7.409 (97.1)

6.240 (81.7)
1.268 (16.6)
5.568 (72.9)
4.012 (52.6)

756 (9.9)
374 (4.9)

2.160 (28.3)
4.125 (54.0)
6.233 (81.6)
1.340 (17.6)
1.936 (25.4)
3.039 (39.8)

-
6.868 (90.0)
4.172 (54.7)
2.731 (35.8)

3.665 (98.4)
3.642 (97.8)

2.984 (80.1)
737 (19.8)

2.571 (69.0)
1.599 (42.9)

121 (3.2)
72 (1.9)

903 (24.2)
1.673 (44.9)
2.783 (74.7)
848 (22.8)
608 (16.3)

1.386 (37.2)
-

3.433 (92.2)
2.283 (61.3)
1.166 (31.3)

3.812 (97.5)
3.767 (96.4)

3.256 (83.3)
531 (13.6)

2.997 (76.7)
2.413 (61.7)
635 (16.2)
302 (7.7)

1.257 (32.2)
2.452 (62.7)
3.450 (88.3)
492 (12.6)

1.328 (34.0)
1.653 (42.3)

-
3.435 (87.9)
1.889 (48.3)
1.565 (40.0)

0.005
< 0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

-
< 0.001
< 0.001
< 0.001

6.754 (97.1)
6.599 (94.9)

5.367 (77.2)
1.235 (17.8)
5.583 (80.3)
4.914 (70.7)
915 (13.2)
522 (7.5)

1.803 (25.9)
3.330 (47.9)

199 (2.9)
-
-
-

199 (2.9)
6262 (90.1)
3746 (53.9)
2532 (36.4)

3.224 (98.1)
3.193 (97.1)

2.505 (76.2)
692 (21.0)

=2.610 (79.4)
2.253 (68.5)

192 (5.8)
168 (5.1)

675 (20.5)
1.294 (39.4)

76 (2.3)
-
-
-

76 (2.3)
3.061 (93.1)
2.045 (62.2)
1.021 (31.1)

3.530 (96.3)
3.406 (92.9)

2.862 (78.1)
543 (14.8)

2.973 (81.1)
2.661 (72.6)
723 (19.7)
354 (9.7)

1.128 (30.8)
2.036 (55.6)

123 (3.4)
-
-
-

123 (3.4)
3.201 (87.3)
1.701 (46.4)
1.511 (41.2)

< 0.001
< 0.001

0.003
< 0.001
0.004

< 0.001
< 0.001
< 0.001

< 0.001
< 0.001
0.004

-
-
-

0.004
< 0.001
< 0.001
< 0.001

Table 3. Healthcare performance in STE-ACS (n=2.519).
Variables Median (range), mins

Onset to FMC 
Transfer time 
      Door to device
      Door to needle 
Ischemic time 

150 (5-699)
165 (5-660)
91 (18-1851)
60 (10-645)

405 (36-2020)
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Table 5.  Management and outcomes in NSTE-ACS patients.

Variables
Conservative  

(n=3.220)

Invasive
strategy
(n=689)

P < 
0.005

Early invasive
strategy 
(n=262)

Late invasive
strategy
(n=427)

P 
value

Survived Died Survived Died Survived Died Survived Died

Total (n=3.909)
Very high risk
   (n=1.057)
High risk (n=518)
Intermediate risk
(n=1.488)
Low risk (n=846)

3.009 (93.4)

691 (80.8)
393 (93.6)

1.214 (99.1)
711 (98.7)

211 (6.6)

164 (19.2)
27 (6.4)

11 (0.9)
9 (1.3) 

656 (95.2)

176 (87.1) 
95 (96.9) 

260 (98.9) 
125 (99.2) 

33 (4.8)

26 (12.9)
3 (3.1)

3 (1.1)
1 (0.8)

0.099

0.046
0.296

0.724
1.000

244 (93.1)

62 (80.5)
41 (97.6)

84 (97.7)
57 (100.0)

18 (6.9)

15 (19.5)
1 (2.4)

2 (2.3)
0 

412 (96.5)

114 (91.2)
54 (96.4)

176 (99.4)
68 (98.6)

15 (3.5)

11 (8.8)
2 (3.6)

1 (0.6)
1 (1.4)

0.029 

0.009
0.193

0.621
0.620

Table 4.  Mortality rate based on onset presentation among reperfusion strategy in STE-ACS.

Variables Total
(n=2.409)

Fibrinolysis
 (n=706)

PPCI
 (n=1,703) P value

Survived Died Survived Died

0-3 hours 
3-6 hours 
6-12 hours 
>12 hours 

524 (21.8)
866 (35.9)
755 (31.3)
264 (10.9)

204 (92.7)
228 (88)

166 (86.9)
31 (86.1)

16 (7.3)
31 (12)

25 (13.1)
5 (13.9)

281 (92.4)
565 (93.1)
519 (92)

197 (86.4)

23 (7.6)
42 (6.9)
45 (8)

31 (13.6)

1.000
0.021
0.05
1.000

Table 6.  Length of stay according to risk stratification and reperfusion strategy in NSTE-ACS patients.

Risk 
stratification

Total
(n=3.909)

Conservative
(n=3.220)

Invasive 
strategy
(n=689)

P value

Early 
invasive 
strategy 
(n=262)

Late 
invasive 
strategy
(n=427)

P value

All
Very high risk 
High risk 
Intermediate risk 
Low risk 

5 (0-45)
5 (0-45)
5 (0-38)
5 (0-37)
4 (0-27)

5 (0-45)
5 (0-45)
5 (0-38)
5 (0-37)
4 (0-17)

5 (0-36)
5 (0-30)
5 (1-19)
5 (0-36)
4 (1-27)

0.001
0.293
0.211
0.001
0.030

4 (0-30)
5 (1-30)
5 (2-17)
4 (0-22)
4 (1-17)

5 (0-36)
5 (0-25)
5 (1-19)
5 (2-36)
5 (2-27)

< 0.001
0.805
0.495

< 0.001
0.001

Figure 1.  Hospital mortality rate in ST-ACS based on reperfusion strategies.
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was mostly performed late beyond 48 hours, not in 
adherence with the recommended time within 2 hours 
of presentation.20 However, the late invasive strategy 
had lower 8.8% mortality compared to 19.5% in the 
early invasive. This finding is consistent with recent 
metanalysis findings. These data confirm that blanket 
use of early invasive management of all NSTE-ACS 
patients is not required.21 The risk-benefit of invasive 
procedure in very high-risk stratification of NSTE-ACS 
must be weight beyond the recommended guidelines, 
especially in a patient with poor perfusion and severe 
acidosis invasive strategy may do more harm than 
good.22  

As a 24-hour and discharge therapy, antihypertensive 
was prescribed in addition to antiplatelets, 
anticoagulants, and statins. A previous study found 
that complete optimal medical treatment is associated 
with substantially lower 1-year mortality.23 Early 
administration of beta-blocker gave benefits in survival 
hence oral beta-blocker should be prescribed within 
the first 24 hours in hemodynamically stable patients. 
Routine prescription of beta-blocker at discharge also 
should be considered in STE-ACS since it resulted in 
mortality reduction at 2.1 years follow-up, Especially 
in ACS with reduced left ventricular ejection fraction.5 
In high-risk NSTE-ACS, optimal care resulted in 
mortality benefits that persisted up to 8 years from 
hospital discharge.24  

Potent P2Y12 inhibitor shows benefit in reducing 
the rate of death from vascular causes, myocardial 
infarction, or stroke without an increase in the rate 
of overall major bleeding but with an increase in the 
rate of non–procedure-related bleeding.25 Therefore, 
the current European and local guidelines prioritize 
the use of potent P2Y12 inhibitors over the less potent 
one.5,26,27 However, the prescription of potent P2Y12 
inhibitors in our registry was low despite its superiority 
in thrombotic risk reduction as shown in large-scale 
randomized trials.28  A meta-analysis of randomized 
controlled trials (RCTs) found that high-intensity statin 
is possibly beneficial in ACS regarding major adverse 
cardiovascular events (MACE), with a relative ratio 
(RR) less than 1 in both Asian and non-Asian patients. 
However, the administration of this intensive statin 
should be closely monitored for any possible adverse 
events.29 In our registry, only half of the patients received 
high-intensity statin. National insurance coverage has 

certainly a role in the proportion of patients receiving 
medical treatment. National insurance coverage has 
limited resources to adhere to current recommendations 
regarding the usage of potent antiplatelets and high-
intensity statins. 

In patients with the acute coronary syndrome, 
lipid management aims to reduce LDL-C by >_50% 
from baseline and to achieve LDL-C <1.4 mmol/L 
(<55 mg/ dL) to further reduce the incidence of heart 
attack, revascularisation, and of ischaemic stroke, as 
recommended in European Guidelines.5,20,30 In our 
registry the median LDL was 115 (23-335) mg/dL and 
the use of high-intensity statin is mandatory to reach the 
55 mg/dL level of LDL. A reduction of LDL by 50% is 
needed to gain the benefit of reduced future incidence 
of heart attack, revascularisation, and ischaemic stroke. 
There is arguably no benefit in in-hospital mortality but 
the evidence for cardiovascular secondary prevention is 
in abundance.30

To maximize efficiency, a regional reperfusion 
strategy is recommended.5 In STE-ACS, the preferred 
reperfusion therapy is primary PCI (PPCI), which is 
performed within 12 hours of symptom onset.5,27 In 
our registry, nearly two thirds of STE-ACS patients 
underwent reperfusion therapy and the most common 
method was PPCI. A retrospective cohort study showed 
that PCI during hospitalization is concomitant with 
optimal medical treatment related to a lower 1-year 
mortality rate. Noticeably, PCI treatment within 4 
days (OR 0.42; 95%CI 0.37 to 0.48) is associated with 
substantially lower 1-year mortality.20 More than three-
quarters of eligible patients in our registry had PPCI and 
the lowest mortality rate was found in the PPCI strategy, 
compared to fibrinolysis and no revascularization.

The timing of thrombolytic therapy plays a crucial 
role in ACS outcomes. Delayed reperfusion beyond 3 
hours of onset is associated with larger infarct size and 
higher 1-year mortality. In our registry, the proportion 
of early invasive strategy was very low and the mortality 
rate in both STE- and NSTE-ACS was higher than 
in previous registries.9 Time delay between the onset 
of ACS and reperfusion achievement is affected by 4 
(four) components: patient delay (in seeking medical 
attention), transport delays, door-to-needle time, 
and thrombolytic reperfusion time. Despite the high 
number of patients having PPCI, our registry showed 
an extended patient awareness (possibly due to patient 
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and EMS delays) as well as system delays. A system 
delay might be due to poor performance and quality of 
healthcare. 

Studies showed that post-fibrinolysis STE-
ACS patients were safely discharged after 3 days of 
presentation,31  while current guidelines recommend an 
early invasive risk-based approach and early discharge for 
NSTE-ACS, especially the low-risk patient.32 Another 
study found that longer LoS accompanied by more 
comorbidities and in-hospital complications.33 Early 
discharge is considered safe, and feasible, and results in 
similar outcomes with patients who stay for 4-5 days in 
the hospital.34,35 Our registry showed an overall median 
LoS of 5 (range 0-74) days, and early invasive strategy 
followed by shorter LoS. We found that the benefit of 
the invasive strategy in NSTE-ACS patients was more 
related to LoS, not in-hospital mortality. Interestingly, 
there was no benefit of an early invasive strategy in 
the high- and very high-risk groups. The early invasive 
strategy has a higher mortality than the late invasive 
strategy (19.2% vs. 8.8%; P=0.009).

Our registry showed a comparable proportion 
between STE- and NSTE-ACS patients, with the 
male gender predominant in middle age. Both STE- 
and NSTE-ACS share the same risk factors. We need 
an improvement in referral time, especially in patients 
with STE-ACS. Despite the high mortality in patients 
with NSTE-ACS, the invasive strategy in this group was 
not statistically different from the conservative strategy. 
Evidence from our registry showed that two issues need 
to be addressed to improve ACS outcomes: optimal and 
adequate medical treatment and invasive strategy.
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