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Background : Achieving timely reperfusion for patients with ST segment Elevation Myocardial Infarction (STEMI)
remains a challenging problem in developing countries. This study aimed to determine whether late PPCI is the
main predictor for in-hospital adverse events in STEMI patients.

Method : This study will emphasize the incident of in-hospital adverse events and complications between early
PPCI vs late PPCI vs non revascularization groups. A total of 568 STEMI patients were consecutively enrolled from
Saiful Anwar General Hospital in between 2018-2021. Patients were subdivided to the timeframe provided by the
2017 ESC STEMI management guideline. The incidence of in-hospital adverse event were calculated as primary
endpoints, development of immediate complications during hospitalizations were analyzed as secondary
endpoints.

Results : Incidence of in-hospital mortality were significantly higher for patients treated without revascularization
and lowest in early PPCI group (32.4% and 7.5% respectively, P 0.00). The odds ratio for mortality between early
PPCI group and non-revascularization groups were significantly lowest (OR 0.17, 95% CI 0.13 - 0.41). Complica-
tions between each treatment groups were significantly different with early PPCI had the lowest incidence of
in-hospital complications of cardiogenic shock, cardiac arrest, and VT/VF. Stratification of baseline characteristics
and PCI category reveals that timing PPCI is the main predictor for in-hospital adverse events (HR 4.506, 95% CI
2.487-6.662, P 0.00).

Conclusion : Percutaneous coronary intervention is the main predictor for the incidence of in hospital mortality

and complications in STEMI patients.

1. Introduction

Primary percutaneous coronary intervention (PPCI) is the
mainstay treatment strategy for ST-segment elevation myocardial
infarction (STEMI).! Current available guidelines highlighted the
importance of early management in STEMI patients with strict time
window of within 12 hours after onset, or within 24 hours after success-
ful fibrinolytic.? Early reperfusion of Infarct-related artery (IRA) is the
primary treatment goal in order to reduce infarct size and residual
stenosis, improving and preserving left ventricular function, and
preventing re-occlusion.?® Evidently timing of reperfusion has become
critical to salvage the damaged myocardium

However, in clinical setting it is challenging to follow the
timeframe provided by the guidelines especially in developing
countries.* The ability to perform early PPCI is heavily dependent on
geographical condition and availability of PCI-capable hospital in an
area.® Several studies mentioned that in developing countries only a

third of STEMI patients receive early PPCI5,6. While the rest of the
patients were treated with late PPCI or optimal medical therapy only.*

Many studies conducted in developing countries focused on
the impact of early versus late reperfusion in Acute Myocardial Infarc-
tion. Aside from evaluating short-term and long-term outcome of
patients with late presenter, these studies also investigate the optimal
timing for PPCI in a relatively limited resources setting.**

Differential results provided in the literatures prompted a
debate on the optimum time of PPCI in late presenting STEMI
patients.*7%18 In Indonesia, limited studies are available in investigat-
ing the effect of late PPCI in STEMI patients. Therefore, we performed
a descriptive analytic study using the Acute Coronary Syndrome (ACS)
Registry in Saiful Anwar General Hospital Malang. This study will
evaluate the effect of PPCI as a predictor of in-hospital clinical outcome
in STEMI patients. In-hospital clinical outcome was
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defined as mortality during hospital stay within STEMI patients.
Further, we analyze the impact of late PPCI in the development of
complications contributing to the in-hospital clinical outcome.
Additionally we also include a cost analysis and length of stay compari-
son in between STEMI patients receiving early PPCI vs late PPCI vs
optimal medical therapy to fully comprehend the extent of PPCI in the
treatment of STEMIL.

2. Materials and Method
2.1 Study Design

This study is using retrospective cohort design in order to
evaluate the difference of in hospital clinical outcome, complications,
length of stay, and treatment cost between STEMI patients treated with
early PPCI, late PPCI, and optimal medical therapy. The research
protocol was approved by the Health Research Ethics Commission
Saiful Anwar General Hospital.

2.2 Subjects

Subjects were STEMI patients pooled using Saiful Anwar
General Hospital ACS Registry within duration of 4 years (2018-2021).
Consecutive sampling is used as sampling method. The inclusion
criteria were as follows: (1) age >18 years old; (2) willing to partici-
pate in the study; (3) all STEMI patients undergoing PPCI. Subjects
were excluded if they fall into one or more of the following criteria: (1)
incomplete data sets; (2) unstable angina pectoris and/or NSTEMI
patients; (3) STEMI patients undergoing fibrinolytic without
subsequent PPCI; (4) patients with underlying structural heart disease
and/or accompanied with/without other underlying metabolic
disorder.

2.3 Intervention category

Selected subjects were divided into three categories: (1)
Patients receiving early PPCI defined as PCI performed within 12 hours
onset of symptoms, PCI performed <90 minutes after failed fibrinolyt-
ic, and PCI performed >12 hours after onset of symptoms with unstable
hemodynamic; (2) Patients receiving late PPCI defined as PCI
performed >12 hours after onset of symptoms with stable hemodynam-
ic, PCI performed >90 minutes after failed fibrinolytic, and PCI
performed >48h after onset of symtoms; (3) Patients receiving optimal
medical therapy defined as STEMI patients which did not undergo
reperfusion treatment, e.g. PPCI and/or fibrinolytic. The grouping
criteria was divided based on timeframe according to 2017 ESC Guide-
line for the management of acute myocardial infarction in patients
presenting with ST-segment elevation.

2.4 Clinical Outcomes

The primary outcome was in hospital adverse events defined
as all-cause mortality during hospitalization; the secondary outcomes
were cardiovascular (CV) complications consisted of: (1) cardiogenic
shock; (2) acute heart failure; (3) pneumonia; (4) stroke; (5) acute
renal failure; (6) cardiac arrest; (7) arrhythmia defined as VT/VF,
AF/SVT, TAVB/Junctional/Third degree AV Block. We also provide
analysis regarding length of stay and treatment cost during hospitaliza-
tion in each group.

2.5 Data Analysis
Baseline characteristics were analyzed using univariate

analysis and the data were presented as mean * standard deviation
(SD). Independent t-test was performed to differentiate mean between
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intervention group. Normality test using Kolmogorov-Smirnov test was
conducted to determine the normality and homogeneity of the data.
Finally we performed multivariate logistic regression test to establish
the relationship of PPCI as a predictor for in hospital adverse events in
STEMI patients. Stratification and multivariate analysis was done to
identify potential confounding factors and evaluate the strength
between variables. All data were statistically analyzed using SPSS 22.0.
P<0.05 was considered significant.

3. Results

A number of 795 patients were recorded in the Saiful Anwar
General Hospital ACS registry in between 2018-2021 with 568 subjects
were enrolled in the study. Between selected subjects, 387 patients had
received early PPCI, 107 patients had received late PPCI, while 74
patients had received optimal medical therapy, i.e. did not receive PPCI
and/or fibrinolytic. Percentage comparison between each category was
shown in Figure 3.1.

The data showed significant reduction in the percentage of
patients receiving early PPCI during 4 years timeframe, with 73.8%
patients received early PPCI in 2018 and 56.8% patients received early
PPCI in 2021. On the contrary, patients receiving late PPCI has substan-
tially increased from 15.9% in 2018 and 30.7% in 2021 with significant
rise occurred in the last two years. Patients receiving optimal medical
therapy however, have been relatively steady in the past 4 years.

2018 2019 2020 2021
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Figure 3.1 Comparison of patients in each category from 2018-2021

3.1 Baseline Characteristic Comparison

The percentage of subjects represented in baseline character-
istics such as gender, age, and body weight was proportionally distrib-
uted in between each category. Significant results regarding onset
within each category was also demonstrated (P=0.01). There were also
no significant difference in between the percentage of cardiovascular
risk factors i.e. smoking, diabetes, hypertension, dyslipidemia, family
history of CAD, etc. within each category as shown in table 3.1. Howev-
er, the proportion of patients presenting with KILLIP Class IV was
substantially higher within optimal medical therapy category compared
with late and early PPCI group (P=0.049). This result was also consis-
tent with higher GRACE score (P=0.001) and Troponin I levels
(P=0.043) in patients receiving optimal medical therapy. While other
baseline parameters were evenly measured in between each category.
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Table 3.2 Baseline characteristics of subjects in each category

Variable Early PPCI Late PPCI Optimal Medical Therapy P Value
Gender

Male 237 (61.2%) 71 (66.4%) 45 (60.8%) 0.607

Female 150 (38.8%) 36 (33.6%) 29 (39.2%)
Age (year) 57.73 £10.908 56.27 X 10.332 57.78 £ 11.414 0.454
Body weight (kg) 64.8 + 9.667 64.22 K 14.718 63.71 £ 12.708 0.531
Funding

BPJS 350 (90.6%) 99 (92.5%) 61 (82.4%) 0.178

Out of pocket 36 (9.1%) 8 (7.5%) 13 (17.6%)

SKTM 1 (0.3%) 0 (0%) 0 (0%)
Symptom onset (Hours) 9.01 12.25 13.04 0.001
Smoking 146 (37.7%) 36 (33.6%) 29 (39.2%) 0.687
Diabetes 152 (39.3%) 48 (44.9%) 34 (45.9%) 0.392
Hypertension 148 (38.8%) 36 (33.6%) 55 (39.2%) 0.607
Dyslipidemia 21 (5.4%) 8 (7.5%) 5 (6.8%) 0.699
Family History of CAD 24 (6.2%) 8 (7.5%) 5 (6.8%) 0.89
Asthma/COPD 6 (1.6%) 2 (1.9%) 0 (0.0%) 0.528
History angina 27 (7.0%) 5 (4.7%) 4 (5.4%) 0.646
History of AMI 75 (19.4%) 28 (26.2%) 17 (23.0%) 0.288
History of HF 34 (8.8%) 8 (7.5%) 10 (13.5%) 0.349
History of PAD 21 (5.4%) 8 (7.5%) 5 (6.8%) 0.699
History of CVA 7 (1.8%) 3 (2.8%) 1 (1.4%) 0.747
History of PCI 18 (4.7%) 4 (3.7%) 5 (6.8%) 0.636
History of CABG 5 (1.3%) 2 (1.9%) 2 (2.7%) 0.652
Vital Signs

Systolic Blood Pressure 126.29 + 31.584 131.3 £108.727 125.46 + 29.236 0.287

Diastolic Blood Pressure 77.3 £18.4 81.76 + 59.922 78.23 + 18.636 0.475

Heart Rate 84.2 + 24.395 79.88 + 21.344 88.73 £21.831 0.046
Killip Class
I 295 (76.2%) 75 (70.1%) 43 (58.1%) 0.049*
II 34 (8.8%) 12 (11.2%) 12 (16.2%)
I 16 (4.1%) 7 (6.5%) 8 (10.8%)
v 42 (10.9%) 13 (12.1%) 11 (14.9%)
TIMI 4.5 + 2.448 4.3 +£2.673 5.12+2.71 0.146
GRACE 115.88 + 27.3 115.29 + 31.17 129.59 + 32.59° 0.001*
Crusade 37.11 £ 22.78 35.41 +21.33 39.17 + 14.98 0.665
Hemoglobin (g/dL) 13.65 + 8.24 17.6 £ 24.37 13.09 + 2.55 0.606
Leukocyte 9764.4 + 7948 9531 +£8178.57 9937 £ 9567 0.945
Cholesterol 175.55 + 54.08 177.09 £ 51.54 176.36 + 46.41 0.966
Triglyceride 140.16 + 82.32 147 + 73.85 134 + 64.89 0.569
Low density lipoprotein 124.11 +49.826 118.92 + 50.01 119.30 + 47.572 0.559
High density lipoprotein 43.31+20.56 45.92 + 38.67 46.31 + 24.81 0.513
Ureum 41.29 + 28.76 38.58 + 25.06 47.79 + 32 0.099
Creatinine 2.1+89 1.35 + 0.943 3.21 £ 8.98 0.312
Natrium 136 £10.69 136 £ 4.21 136 + 4.36 0.872
Kalium 5.18 +11.66 3.85 + 0.59 9.51 + 44.31 0.115
Random Blood Glucose 173.62 + 108.637 155.25 + 75.6 187 +118.26 0.113
Uric Acid 7.89 £ 9.96 13.22 + 54.77 7.29 + 2.88 0.186
Troponin I 9.54 + 15.09 12.2 +18.5 14.63+ 24.49 0.043*
CKMB 137.76 + 155.79 133 +£174.58 129 + 157 0.908
HbAlc 6.99 +2.24 7.11+2.3 7.36 £ 2.5 0.5
Systolic Ejection Fraction 49.02 + 11.64 47.08 + 13.142 45.14 + 13.825 0.339
Loading antiplatelet

Aspilet+clopidogrel 334 (86.3%) 98 (91.6%) 64 (87.7%) 0.343

Aspilet+ticagrelor 53 (13.7%) 9 (8.4%) 9 (12.3%)
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Table 3.2 Baseline characteristics of subjects in each category

Variable (Early PCI) (Late PCI) Optimal Medical Therapy P Value
ECG rhythm
Sinus 351 (90.6%) 96 (89.7%) 67 (90.5%) 0.937
Atrial Fibrillation/atrial flutter 7 (1.8%) 3 (2.8%) 2 (2.7%)
Junctional 2 (0.5%)
Atrioventricular Block 10 (2.6%) 1 (0.9%) 0 (0.0%)
Total Atrioventricular Block 10 (2.6%) 3 (2.8%) 0 (0.0%)
Supraventricular Tachycardia 1 (0.3%) 3 (2.8%) 4 (5.4%)
Ventricular Tachycardia 6 (1.6%) 0 (0.0%) 0 (0.0%)
Drugs 1 (0.9%) 1 (1.4%)
ACE inhibitor
Beta Blocker 374 (96.6%) 105 (98.1%) 72 (97.3%) 0.717
High Intensity Statin 278 (71.8%) 81 (75.7%) 57 (77%) 0.532
384 (99.2%) 107 (100%) 74 (100%) 0.494

Note. PPCI = primary percutaneous coronary intervention; PCI = percutaneous coronary intervention; BPJS = social health insurance administrator;
SKTM = poor mark certificate; CAD = coronary artery disease; COPD = chronic obstructive pulmonary disease; AMI = acute myocardial infarction;
HF = heart failure; PAD = peripheral arterial disease; CVA = cerebrovascular accident; CABG = coronary artery bypass graft coronary syndrome;
UAP = unstable angina pectoris.

3.2 Primary Clinical Outcome Table 3.3 Post hoc analysis on impact of PPCI in between treatment

groups
The implication of PPCI in primary clinical outcome was q
demonstrated in figure 3.3. Incidence of all-cause mortality defined as Category 0Odd Ratio 95% Cl
in Hospital adverse event within early PCI category is significantly Early PPCI  Late PPCI 0.45 0.21 - 0.59
lower (7.5%) in comparison to both late PCI category (15%) and Early PPCI  Optimal Medical Therapy 0.17 0.13-0.41
optimal medical therapy category (32.4%) with P value 0.000. Post hoc Late PPCI  Optimal Medical Therapy 0.37 0.17 — 0.52

analysis between subgroups were also provided in table 3.3.

Note. PPCI = primary percutaneous coronary intervention; 95% CI =
P=0.00 95% confidence interval
100,00%
90,00% 3.3 Secondary Clinical Outcome
80,00%
i I complications played i I ds th
60,00% Several complications played important role towards the
50,00% clinical outcome in STEMI patients. Therefore we analyze the most
40,00% common complication occurred that were correlated to the primary
28’883’ clinical outcome. Further we also analyze the impact of each category
1o'oo'y: . towards the duration and cost during hospitalizations. The number of
0,00% - in hospital complications in each category was presented in table 3.3.
Early PPCI Late PPCI OPtiRa' Medical Subsequent post-hoc analysis was presented in table 3.4. Also the
era . . . . . . .
Py impact of complications and in-hospital mortality was shown in table
m Mortality (-) = Mortality (+) 3.5

Figure 3.3 Mortality rate between treatment groups

Table 3.3 in-hospital complications in each category

Complication Early PPCI Late PPCI Optimal Medical Therapy p
Cardiogenic shock 140 (36.3%) 32 (29.9%) 24 (32.4%) 0.011*
Acute heart failure 67 (17.5%) 19 (17.8%) 14 (19.2%) 0.945
Pneumonia 27 (7%) 8 (7.5%) 5 (6.8%) 0.979
Stroke 9 (2.4%) 0 (0%) 1 (1.4%) 0.253
Acute renal failure 24 (6.3%) 3 (2.8%) 6 (8.1%) 0.271
Cardiac arrest 10 (2.6%) 16 (15%) 25 (33.8%) 0.00*
Arrhythmia

VT/VF 15 (3.9%) 16 (15%) 25 (33.8%) 0.00*
AF/SVT 4 (1%) 1 (0.9%) 0 (0.0%) 0.681
TAVB/Junctional/AV Block grade II 14 (3.6%) 3 (2.8%) 0 (0%) 0.243
Length of stay (days) 5.68+2.974 5.96 * 2.664 6.57+4.629 0.105
Cost 42.700.00 = 14.270.000 45.400.000 = 14.700.000 57.100.000 * 55.690.000 (.003*
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Note. PPCI = primary percutaneous coronary intervention; VT = ventricular tachycardia; VF = ventricular fibrillation; TAVB = total atrioventricu-

lar block; AV bock = atrioventricular block

Table 3.4 Post hoc analysis of complications in each category

Variable Group 1 GRUP 2 P Value
Shock Early PPCI Late PPCI 0.000*
Optimal Medical Therapy 0.001*
Late PPCI Early PPCI 0.000*
Optimal Medical Therapy 0.608
Optimal Medical Therapy Early PPCI 0.001*
Late PPCI 0.608
Cardiac arrest Early PPCI Late PPCI 0.000*
Optimal Medical Therapy 0.000*
Late PPCI Early PPCI 0.000*
Optimal Medical Therapy 0.003*
Optimal Medical Therapy Early PPCI 0.000*
Late PPCI 0.003*
VT/VF Early PPCI Late PPCI 0.000*
Optimal Medical Therapy 0.000*
Late PPCI Early PPCI 0.000*
Optimal Medical Therapy 0.003*
Optimal Medical Therapy Early PPCI 0.000*
Late PPCI 0.003*
Cost Early PPCI Late PPCI 0.709
Optimal Medical Therapy 0.002*
Late PPCI Early PPCI 0.709
Optimal Medical Therapy 0.041*
Optimal Medical Therapy Early PPCI 0.002*
Late PPCI 0.041
Note. PPCI = primary percutaneous coronary intervention; VT = ventricular tachycardia; VF = ventricular
4. Discussion
P=0.00

In this study, we found that in between January 2018 -
December 2021 early PCI comprised of 387 patients from the entire
568 subjects. Within 4 years of observation, early PPCI was gradually
declining from 73.8%, 77.7%, 57.1%, and 56.8% with the most signifi-
cant decline occurred in 2020 and 2021 (table 3.1). The decline in early
PCI was followed by steady increase in the number of late PCI and non
revascularized patients. Simultaneously mortality rate among STEMI
patients were also gradually increased between 2020 and 2021 (figure
4.1). This phenomenon arises in concurrence with the COVID 19
pandemic. De Luca et al. compared the number of PCI in 2019 (non
COVID) and 2020 (COVID) and found 18.9% decline of early PCI in
2020. The study also found 34% increase in >12 hours ischemic time
and 17% increase in >30 minutes door to balloon timel9. Another
multicenter study in Italy also reported 48.4% decline within patients
presenting with AMI and three-fold increase in mortality rate compared
to 201920. The spread of COVID-19 is directly related with substantial
decrease in the number of AMI patients undergoing primary PCI, and
increase in significant ischemic time, higher time delay, and increase in
door to balloon time.?2?

KILLIP Class, GRACE, and Troponin are significantly
different variables within the baseline characteristics (table 3.2). Post
infarct heart failure is correlated with higher in-hospital mortality, even
can increase 4 fold compared with patients without heart failure. In this
case, KILLIP Class is particularly useful for risk stratification. The risk of
post infarct heart failure is the result of interaction between baseline
characteristics and the medication prescribed. Thus the interaction is
multifactorial in nature.
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Table 4.1 Mortality rate in each category from 2018-2021. PPCI =
primary percutaneous coronary intervention.

Our study demonstrated significant different in the number
of in-hospital mortality within treatment groups (P 0.000). The propor-
tion of in hospital mortality between early PCI, late PCI, and optimal
medical therapy groups were 42%, 23.2%, and 34.8% respectively
(table 3.3). Odds ratio were also substantially different among
treatment groups, compared with optimal medical therapy group early
PPCI had 83% mortality risk reduction (table 4.2). Based on current
STEMI guideline, revascularization with PCI should be performed
within 12 hours post onset24. However, in real setting, majority of
patients presented to the hospital >12 h after the chest pain onset.
Therefore, several studies tried to propose the benefit of late PCI.2>2¢
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Table 3.2 Baseline characteristics of subjects in each category

Variables Mortality (-) Mortality (+) P value

CULPRIT
LAD 47% 84% 0.002*
LCx 8% 4%
RCA 45% 12% 1.00

LESION 0.398
LM 12.7% 12% 0.105
LAD 78.8% 88% 0.609
LCx 66.1% 84% 0.038*
RCA 79.9% 88%

Non complete revascularization 78.9% 96% 0.148

TIMI Flow

0 1.2% 4.2%

1 0.9% 4.2%

2 15.7% 25%

3 82.2% 66.7%

Note. LM = left main; LAD = left anterior descending; LCx = left circumflex; RCA = right coronary artery; TIMI = thrombosis in myocardial

infarction study group

Chinese STEMI patient guideline in 2016 recommended PCI
in patients with clinical or proven ischemia presenting within 12-48
hours (recommendation class Ila, level of evidence B).* Similarly
Bouisset al. analyzed data from 3 observational national studies, as a
part of FAST-MI (French Registry of Acute ST-elevation and non ST-ele-
vation Myocardial Infarction) program over the period of 1 month in
2005, 2010, and 2015. Researchers evaluated 1169 STEMI patients
with late presentation (12 — 48 hours after onset).?* Compared with
5104 early presenting STEMI patients, late presenters tend to show less
beneficial profile risks. Late presenting STEMI patients were more
likely to be older, female, diabetic, and have a history of long standing
hypertension. History of stroke, heart failure, and cancer were also
more prevalent in this subset of patients. Late presenting STEMI
patients were less likely to come with chief complaint of typical chest
pain, however they were most likely present with cardiogenic shock
compared to early presenters. Several characteristics found in the
literature were also likely contributed to the adverse outcome of these
patients. Late presenting STEMI patients were less likely to receive
thrombolysis therapy compared to early presenters. However, patients
receiving delayed PCI were still demonstrate lower mortality rate
compared with non revascularized patients.?”-%®

Most common complications developed during hospitaliza-
tions and correlated to the mortality were shock, acute heart failure,
pneumonia, stroke, acute renal failure, cardiac arrest, and arrhythmia
(VT/VF, AE/SVT, TAVB/junctional/Second degree AV Block).?* Our
study found 3 variables that were significantly different during the
treatment groups (table 3.4), those were cardiogenic shock (P 0.011),
cardiac arrest (P 0.00), and VT/VF rhythm (P 0.00). In which duration
of stay were not significantly correlated to complications and primary
clinical outcome (P 0.105). However treatment cost were significantly
different among treatment groups (P 0.003). Patients treated with
medical treatment only require substantially higher cost of IDR
57.100.000 * 55.690.000. Our study also analyzed the effect of
complications toward primary clinical outcome of mortality. 4 variables
are significantly correlated to mortality, those were cardiogenic shock
(P 0.00), acute heart failure (P 0.00), cardiac arrest (P 0.00), and
VT/VF rhythm (P 0.00).

Baseline characteristics that were correlated with primary
clinical outcome were family history of CHD (P 0.05), KILLIP Class (P
0.00), random blood glucose (P 0.007), HbA1C (P 0.002) (table 4.4).
Lourdes Vincent et al. concluded that KILLIP Class were significantly

Table 4.4 Bivariate selection of baseline characteristics contributing to mortality

Variables Coeficcient Hazard Ratio P Value 95% CI
Family History of CHD 1.172 3.229 0.177 0.590-17.678
History of CABG -19.547 0.00 0.999 0.00-0.00
Rhythm presentation 0.409 1.505 0.136 0.879-2.577
KILLIP Class 1.073 2.924 0.00* 1.644-5.201
Random Blood Glucose 0.928 2.529 0.280 0.469-13.625
HbAlc 0.676 1.969 0.389 0.422-9.196
Category 3.519 4.680 0.001* 2.414-6.822
Complete vs Non complete revascularization 1.232 3.429 0.301 0.332-35.405
Culprit -1.151 0.316 0.012* 0.129-0.775
TIMI Flow -0.382 0.682 0.018* 0.497-0.938
GRACE 0.011 1.011 0.340 0.988-1.035
Heart Rate 0.00 1.00 0.981 0.968-1.033

Note. TIMI = thrombosis in myocardial infarction study group; CHD = coronary heart disease; CABG = coronary artery bypass grafting; 95 CI =

95% confidence interval
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Table 4.5 Multivariate analysis of coefficient related to mortality

Variables Coeficcient HR P Value 95% CI

Killip 1.180 3.256 0.00* 2.088-5.078
Revascularization Category 2.410 4.506 0.00* 2.487-6.662
Culprit lesion 2.055 1.348 0.004* 1.169-1.717
TIMI Flow 0.853 0.151 0.687-1.059

Note. HR = hazard ratio; 95% CI = 95% confidence interval; TIMI = thrombosis in myocardial infarction study group

correlated with higher in hospital mortality. They were also more likely
to have anterior lesions and tend to develop in hospital complications.3
Our study also found that patients with LAD lesion exerted higher
mortality rate compared to other culprit lesions (table 4.3). However
from multivariate analysis we were able to conclude that treatment
groups were the single most significant predictor contributing to
mortality with adjusted HR of 4.506 (P 0.00). Adjusted HR for
treatment group was substantially higher compared to other significant
factors related to mortality eg. KILLIP Class and culprit lesion (table
4.5).

Although our study provided clear evidence of positive
outcome in early PPCI strategy, there were several limitations that
could not be addressed in this study. Grouping of study subjects were
based solely on broad category of early, late, and optimal medical
therapy rather than using time series. Therefore, we were not able to
pinpoint the effect of hourly delay in the primary clinical outcome, and
concurrently the most optimal time to perform PPCI. We also limited
our observation only during hospital stay, thus we did not measure the
long-term effect early vs delayed PPCI vs non revascularized patients in
terms of major adverse cardiac events (MACE). However, despite this
limitations we were still able to conclude that early PPCI is the most
appropriate strategy for STEMI patients to reduce in-hospital mortality
and immediate lethal cardiovascular complications.

5. Conclusion

Our study concluded that PPCI is the most significant predic-
tor for in-hospital adverse events of mortality in STEMI patients.
Patients underwent early and delayed PPCI demonstrated substantially
lower mortality rate compared with optimal medical therapy group,
with early PPCI group shown the lowest mortality rate. PPCI was also a
strong predictor for immediate lethal cardiovascular complications eg.
Cardiogenic shock, cardiac arrest, and VI/VF rhythm. Finally, non
revascularized patients had significantly higher treatment cost
compared with patients receiving PPCI.
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