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Background: Clinical predictors of high-risk STEMI patients may guide physicians to the type of treatment, as
high-risk patients need more aggressive treatment than low-risk patients. There was no previous registry of
STEMI patients in Thailand.

Objective: To determine the clinical predictors of in-hospital mortality in STEMI patients from the Thai ACS
Registry.

Material and Method: A multi-center prospective nationwide Thai Acute Coronary Syndrome Registry (TACSR)

was done between August 1, 2002 and October 31, 2005. The STEMI patients were registered to Thai ACS web
site. Clinical and demographic characteristics, coronary risk factors, presenting symptoms, in-hospital treat-
ments, reperfusion procedures and the patients’ outcomes were recorded and analyzed.

Results: 3,836 STEMI patients were studied. The mean age was 62.2 + 12.8 years and 68% of the patients were
male. The mortality rate of Thai STEMI patients was 17% (86.8% from cardiac causes) and the main cause of
death was pumping failure (61.3%). The patients with older age > 75 years, patients with diabetes, shock, and
cardiac arrhythmias had a higher mortality (29.4, 21.2, 43.4 and 37.24% respectively), while patients who

underwent primary percutaneous coronary intervention (primary PCI) had a lower mortality rate (12.66%).

Patients who received treatment with ASA, beta-blocker, ACE inhibitor/ ARB and statin had lower in-hospital
mortality.

Conclusion: The clinical predictors of high in-hospital mortality in STEMI patients from the TACSR were older
age > 75 years, diabetes, shock, and cardiac arrhythmias. The treatments that can decrease the mortality were

primary PCI, ASA, beta-blocker, ACE inhibitor/ARB and statin.
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Acute ST segment elevation myocardial
infarction (STEMI) is a major health problem in Thai-
land. The mortality rate of STEMI patients declined to
4-7% in the GUSTO report". However, the acute coro-
nary syndrome (ACS) registries from some countries
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still revealed a very high mortality and morbidity com-
pared with the published clinical trials®.

Clinical predictor models may help to identify
high risk patients, who need aggressive surveillance
and earlier treatment, while patients who had low risk
may be managed less aggressively®®. The Global
Registry of Acute Coronary Events (GRACE) reported
9 variable predictors; older age, previous myocardial
infarction, history of heart failure, increased pulse rate
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and lower systolic blood pressure at presentation,
elevated initial serum creatinine and cardiac biomarker
levels, ST segment depression on presenting electro-
cardiogram, and not having a percutaneous coronary
intervention (PCI) performed in hospital, were the in-
dependent predictors of the six-month mortality post
acute coronary syndrome“”. The previous report of
Thrombolysis In Myocardial Infarction (TIMI) Risk
Score was also a bedside clinical score to predict short-
term mortality of the STEMI patients®.

There were many registries of ACS from
various parts of the World, the in-hospital mortality
rates were higher in the ACS registries compared with
the treatment trials. Jose et al reported that the mortality
rate in Acute STEMI patients from a tertiary hospital
in India was 16.9% and most of the patients (82.8%)
received thrombolytic therapy with Streptokinase®,
while the Chinese ACS registry reported 48.9% of
STEMI patients who underwent primary PCI and only
12% of patients received the fibrinolytic therapy®.

The Thai Acute Coronary Syndrome Registry
(TACSR) is the first largest registry in Thailand, the
Thai STEMI patients may have some differences in the
aspects of clinical severity, coronary risk factors, clini-
cal presentations and patients’ outcomes compared
with the patients from other parts of the world. The
clinical predictors of mortality in Thai STEMI patients
were not well established.

Objective

To determine the predictors of in-hospital
mortality in Acute STEMI patients from the Thai ACS
Registry.

Material and Method

Thai Acute Coronary Syndrome Registry
(TACSR) recruited 17 hospitals, 13 hospitals in the
metropolitan area and 4 hospitals in the provinces.
Consecutive patients who presented with chest pain
or other presentations of ACS and had ECG changes
were accepted into the registry, patients with STEMI
were classified according to the TACS Registry
report?.

Data collection

Data collection was performed by well trained
critical care nurses and cardiologists from the sixteen
hospitals and registered to the web site of Thai ACS
Registry. Data includes; patients’ characteristics, medi-
cal history, coronary risk factors, clinical presentations,
in-hospital treatments, complications, revascularization
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procedures and in-hospital outcomes of the STEMI
patients.

Data analysis

Data were entered to the Data-Management
Center at the Heart Association of Thailand under the
Royal Patronage and was analyzed by STATA version
9, patients’ baseline characteristics were expressed
in number and percentage, continuous variables are
expressed as mean, standard deviation (SD), median,
and inter-quartile range. The Chi-square was used to
compare between the groups, p value < 0.05 was con-
sidered to be statistically significant. Baseline charac-
teristics, coronary risk factors, clinical presentations,
in-hospital treatments, complications, revascularization
procedures and in-hospital outcomes were analyzed
by univariate and multivariate logistic regression model
to identify the predictors of in-hospital mortality.

Results

Between August 1, 2002 and October 31,2005,
9,373 ACS patients were registered to the Thai ACS
website. There were 3,836 STEMI patients (40.9%),
3,548 NSTEMI patients (37.9%) and 1,989 unstable
angina (UA) patients (21.2%). Among the 3,836 STEMI
patients, the mean age was 62.2 + 12.8 years, 2,613
patients (68%) were male and 1,223 patients (32%) were
female. The clinical and demographic data of STEMI
patients are summarized in Table 1. Coronary risk
factors of the STEMI patients were diabetes (37.15%),
hypertension (51.43%), family history of cardiovascular
diseases (12.14%), smoking (42.7%) and dyslipidemia
(72.5%). The presenting symptoms of the STEMI
patients were chest pain (91.61%), cardiogenic dyspnea
(24.83%), shock (16.27%) and post cardiac arrest
(7.3%).

The all causes mortality rate of the Thai
STEMI patients was 17%, compared with those who
survived; they were of an older age (69.83 + 0.35 vs.
64.47 + 0.14, p < 0.001). The odd ratios of increase
mortality in the older age > 75 years, female patients,
diabetes, hypertension, cardiogenic dyspnea, shock,
and post cardiac arrest were 4.67, 1.90, 1.79, 1.23,2.53,
5.70 and 5.66 respectively.

In-hospital treatment of STEMI patients in-
cluded; ASA, ADP inhibitors, calcium channel blocker,
beta-blocker, angiotensin converting enzyme inhibitor
(ACEI)/angiotensin receptor blocker (ARB), statin and
thrombolytic therapy (Table 2). Forty-five percent of
STEMI patients underwent percutaneous coronary
intervention (PCI) while 30.4% of patients received
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Tablel. Clinical and demographic data of the Thai STEMI patients

Patients data Total Dead Survive OR p-value
n=3,836 n=652 n=23,184 (95%CI)
(17%) (83%)
Age (years, M + SD) 622+ 12.8 69.83 +0.35 64.47+0.14 - <0.001
Age > 75 years (%) 16.03 27.76 13.63 4.67 (3.06-7.30) <0.001
Female (%) 31.88 44.17 29.37 1.90 (1.60-2.26) <0.001
Refer (%) 54.24 52.13 54.67 0.90 (0.76-1.07) 0.24
CAD risk factors (%)
DM (%) 37.15 49.00 34.89 1.79 (1.50-2.14) <0.001
HT (%) 51.43 55.66 50.59 1.23 (1.03-1.46) 0.02
Family history of CVD (%) 12.14 9.40 12.66 0.72 (0.52-0.99) 0.04
Smoking (%) 42.70 31.32 44.88 0.56 (0.46-0.68) <0.001
Dyslipidemia (%) 72.5 60.52 74.51 0.52 (0.43-0.64) <0.001
Presenting symptoms (%)
Chest pain (%) 91.61 78.22 94.35 0.22 (0.17-0.27) <0.001
Cardiogenic dyspnea (%) 24.83 41.20 21.52 2.53(2.05-3.18) <0.001
Shock (%) 16.27 41.56 11.09 5.70 (4.71-6.91) <0.001
Post cardiac arrest (%) 7.3 21.01 4.49 5.66 (4.40-7.28) <0.001
Table 2. In-hospital treatments of the Thai STEMI patients
Treatment Total Dead Survive OR p-value
n=3,836 (%) n =652 (%) n = 3,184 (%) (95%CI)
ASA 95.18 82.36 97.80 0.10 (0.07-0.14) <0.001
ADP inhibitors 60.40 41.26 64.32 0.38 (0.32-0.46) <0.001
CCB 10.22 6.44 10.99 0.56 (0.40-0.78) 0.001
Beta-blocker 58.32 22.39 65.67 0.15(0.12-0.18) <0.001
Anti-All 64.72 25.00 72.86 0.28 (0.22-0.36) <0.001
Statin 77.48 43.71 84.39 0.14 (0.12-0.17) <0.001
Thrombolysis 30.37 22.09 32.07 0.60 (0.49-0.73) <0.001
CAG 62.72 44.02 66.55 0.39(0.33-0.47) <0.001
PCI 45.41 27.76 49.09 0.39 (0.33-0.48) <0.001
Primary PCI 22.24 16.56 23.40 0.49 (0.39-0.62) <0.001
Rescue PCI 3.34 3.53 3.30 1.51 (0.87-2.51) 0.09
Elective PCI 19.84 7.67 22.33 0.48 (0.33-0.69) <0.001
CABG 6.00 6.44 5.90 1.09 (0.77-1.55) 0.59

ASA; Aspirin, ADP inhibitor; clopidogrel/ticlopidine, LMWH; low molecular weight heparin, CCB; calcium channel blocker,
Anti-A II ; angiotensin converting enzyme inhibitor/angiotensin receptor blocker, PCI; percutaneous coronary intervention,
Rescue PCI; PCI after thrombolysis failure, Elective PCI; PCI post MI within 1 week, CABG; coronary artery bypass graft

surgery

thrombolysis with Streptokinase (SK) or tissue plasmi-
nogen activator (tPA) and only 6% of patients under-
went coronary artery bypass graft surgery (CABG).
The median door to needle time in the thrombolytic
group and door to balloon time in the primary PCI group
was 85 and 122 minutes respectively.

Among the PCI group, primary PCI was per-
formed in 22.24% of the STEMI patients, the odd ratios
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of decreased mortality were demonstrated in primary
and elective PCI groups but not in the rescue PCI group
(OR 95% CI 0f0.49, 0.48 and 1.51 respectively).

The all causes mortality rate was 17% in the
Thai STEMI patients; 14.8% was from cardiac causes
(61.3% from pump failure, 9.5% from mechanical
complications) and only 2.2% from non cardiac causes.
The length of hospital stay in STEMI patients was
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Table 3. In-hospital complications of the Thai STEMI patients

Complications Total Dead Survive OR p-value
n = 3,836 (%) n =652 (%) n = 3,184 (%) (95%CI)

Heart failure 44.06 77.30 37.25 5.73 (4.69-7.03) <0.001

Cardiac arrhythmias 29.12 63.80 22.02 6.24 (5.19-7.50) <0.001

Stroke (CVA) 2.50 5.06 1.98 2.64 (1.66-4.12) <0.001

Major bleeding 7.90 15.95 6.25 2.84 (2.18-3.69) <0.001

9.4 + 12.3 days (median 6 days). The occurrence of
heart failure, cardiac arrhythmias (VT/VF and/or heart
block), stroke, and major bleeding was 44.06, 29.12,
2.5 and 7.9% respectively. The odd ratios of increased
mortality in heart failure, cardiac arrhythmias, stroke
and major bleeding groups were 5.73, 6.24, 2.64 and
2.84 respectively (Table 3).

The mortality rate of STEMI patients in this
registry was higher compared with the non-ST eleva-
tion MI (NSTEMI), and unstable angina (UA) patients
(17, 13.1 and 3% respectively). The mortality rate of
the STEMI patients was correlated with Killip’s classi-
fication; the mortality rate was 8.0, 13.1, 18.8, and 50.5%
in the patients with Killip’s class I, II, III, and IV
respectively.

The multivariate analysis by logistic regres-
sion model to determine the predictors which increased
in-hospital mortality revealed the older age > 75 years,
diabetes, shock and cardiac arrhythmias (OR 95% CI
of 1.93, 1.38, 1.97, and 3.73 respectively), while the
primary PCI, ASA, beta-blocker, ACE inhibitor/ARB
and statin therapy were the predictors which decreased
in-hospital mortality (OR 95% CI 0f 0.65, 0.35,0.37,0.45,
and 0.33 respectively, Table 4).

Table 4. The multivariate analysis of the predictors of in-
hospital mortality in Thai STEMI patients

Predictors Adjusted OR p-value
(95% CI)

Age>175 1.93 (1.43-2.60) <0.001
Diabetes 1.38 (1.11-1.72) 0.003
Chest pain 0.55(0.39-0.78) 0.001
Shock 1.97 (1.50-2.60) <0.001
Cardiac arrhythmias 3.73 (2.87-4.84) <0.001
Primary PCI 0.65 (0.46-0.92) 0.016
ASA 0.35 (0.22-0.55) <0.001
Beta-blocker 0.37 (0.28-0.49) <0.001
Anti-A 1T 0.45 (0.22-0.92) 0.03

Statin 0.33 (0.25-0.43) <0.001
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Discussion

This is the first largest acute STEMI Registry
in Thailand; 3,836 STEMI patients were enrolled, the
mean age was 62.2 + 12.8 years and two third of these
were male. The all causes mortality rate in the presented
registry was higher compared with the GRACE report
(17% vs. 7%). The authors found some coronary risk
factors of the Thai STEMI patients that differ from
the INTERHEART study’s report, such as high per-
centage of diabetes in Thai STEMI patients (37.2 vs.
18.45%)" and the diabetic patients in the presented
registry had a higher mortality compared with the non-
diabetic STEMI patients (21.2 vs. 13%, p <0.001).

The clinical presentation of STEMI patients
in the presented registry were chest pain, cardiogenic
dyspnea, shock and post cardiac arrest (91.61, 24.83,
16.27 and 7.3% respectively). The in-hospital compli-
cations of STEMI patients were heart failure, cardiac
arrhythmias, stroke and major bleeding (44.06, 29.12,
2.5 and 7.9% respectively), 92.43% of the patients with
heart failure occurred within the first 48 hours. The
prevalence of heart failure, cardiac arrest, and shock
were higher than the reports from other parts of the
world, however the prevalence of heart failure in the
presented registry was comparable to the Jose et al
report (44.06 vs. 41.5%)@.

The in-hospital treatments in Thai STEMI
patients included the medical treatment and reper-
fusion therapy, either thrombolysis or primary PCI;
30.37% of the STEMI patients received thrombolysis,
the majority with Streptokinase while 22.24% of patients
underwent primary PCI, 19.84% underwent elective
PCI and only 6% of the patients underwent CABG.
The medical treatment included ASA, ADP inhibitors,
beta-blocker, ACE inhibitor/ARB and statin.

The recommended revascularization proce-
dures for STEMI patients from many reports are throm-
bolysis and primary PCI?2'>, The rate of revasculari-
zation procedures were different in many countries®,
the India’s STEMI registry reported 82.8% of patients
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received thrombolysis with Streptokinase®, while the
Chinese registry reported 48.9% of STEMI patients
underwent primary PCI©.

The mortality rate of Thai STEMI patients was
17% (86.8% from cardiac death and 61.3% of cardiac
death caused by pumping failure). The mortality rate
in the presented registry was very high compared with
previous reports, however, the presented mortality
rate was comparable to the India’s STEMI registry (17
vs. 16.9%)@. The high mortality rate in the presented
registry may be due to delay of admission and reper-
fusion therapy“?.

The multivariate analysis revealed the predic-
tors of in-hospital mortality included; older age > 75
years, patients with diabetes, shock and cardiac
arrhythmias (OR 95% CI of 1.93, 1.38, 1.97 and 3.73
respectively). The predictors that decreased the in-
hospital mortality in STEMI patients were primary PCI,
medical treatment with ASA, beta-blocker, ACE inhibi-
tor/ARB, and statin (OR 95% CI of 0.65, 0.35, 0.37,
0.45 and 0.33 respectively). However, the reduction
in mortality may not be from these medications alone,
but may be due to the revascularization procedures by
primary PCI and thrombolytic therapy.

Conclusion

The clinical predictors of in-hospital mortality
in Thai STEMI patients from our registry were older
age > 75 years, patients with diabetes, shock, and
cardiac arrhythmias. The treatment which decreases
the mortality was the primary PCI, ASA, beta-blocker,
ACE inhibitor/ARB and statin. Public awareness and
the improvement of the treatment guidelines may re-
duce the high mortality of STEMI patients in Thailand.

Study limitation

The Thai ACS Registry may not represent
all ACS patients in Thailand, because the Registry can-
not enroll all ACS patients from every hospital in the
Country. Other predictors for long-term outcomes,
such as the cardiac enzyme, serum creatinine level,
and left ventricular systolic function were not included
in the registry. Thus, further study may be needed.
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