
Original Article
Evaluation of Pharmaco-invasive PCI in Terms of in Hospital Clinical 
Outcome of Acute Anterior ST Segment Elevation Myocardial Infarc-
tion Patients Compared to Primary PCI
Dhar R1, Momenuzzaman NAM2, Ahmed MU3, Hossain S4, Kumar DU5 , Shuvon AAA6

Conflict of Interest: None
Received: 20.02.2023 
Accepted: 26.02.2023
www.banglajol.info/index.php/JSSMC

Key Words:
Pharmaco-invasive PCI, 
Primary PCI, Acute LVF, 
Ventricular fibrillation

ABSTRACT:

Background: The strategic reperfusion early after Myocardial Infarction trial and the French 
Registry of Acute Anterior ST segment elevation MI suggested that pharmaco-invasive strategy 
compares favorably with primary percutaneous coronary intervention (PPCI).

Objectives: To evaluate in hospital clinical outcome of patients with acute anterior ST segment 
elevation myocardial infarction undergoing Primary PCI and pharmaco-invasive PCI.

Methods: This cross sectional study was conducted in United Hospital, Dhaka. A total of 120 
patients were studied. These patients were categorized into two groups. Those with acute anteri-
or ST segment elevation MI who underwent primary PCI was denoted as group A (n= 55) and 
those with acute anterior ST segment elevation thrombolysed by streptokinase followed by PCI 
confined to pharmaco-invasive PCI was denoted as group B (n=65). 

Results: Acute LVF was more in pharmaco-invasive group than in primary PCI group and was 
statistically significant (p= 0.032). 02 patients (3.6%) died in primary PCI group: one of which 
was due to ventricular fibrillation followed by asystole 3 hours after procedure and the other 
died due to cardiac arrest 10 hours after the procedure. No major bleeding incidence was found 
in both groups. 

Conclusion: Acute anterior ST segment elevation myocardial infarction patients receiving 
pharmaco-invasive treatment compared with the Primary PCI had higher incidence of acute 
LVF and no significant discrepancy was observed regarding bleeding events, death, stent throm-
bosis, arrythymia, heart block and cardiac arrest.
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Introduction
Coronary artery disease (CAD) is the most common 
cause of mortality & morbidity in all over the world1 . 
Deaths from cardiovascular disease (CVD) jumped 
globally from 12.1 million in 1990 to 20.5 million in 
2021, according to a new report from the World Heart 
Federation (WHF). CVD was the leading cause of death 
worldwide in 2021, with four in five CVD deaths occur-
ring in low- and middle-income countries (LMICs). The 
highest CVD death rates occur in the Central Europe, 
Eastern Europe, and Central Asia region.2 In the United 
Kingdom (UK), more than 1.4 million suffer from angina 
3 and 275,000 people have a heart attack annually while 
in United States of America (USA), 770,000 people 
suffer from new heart attacks each year 4. Various studies 
have pointed out that South Asians have a higher preva-
lence of CAD as compared with other ethnicities with a 
higher rate at younger ages 5.

Acute STEMI is a clinical syndrome defined by charac-
teristic symptoms of myocardial ischemia in association 
with persistent electrocardiographic (ECG) ST elevation 
and subsequent release of biomarkers of myocardial 
necrosis. Diagnostic ST elevation in the absence of left 
ventricular hypertrophy (LVH) or left bundle branch 
block (LBBB) is defined for the universal definition of 
Myocardial Infarction as new ST elevation at the J point 
in at least 2 contiguous lead >2mm (0.2mV) in men or 
>1.5mm (0.15mV) in women in lead V2- V3 and or 
>1mm (0.1mV) in other contiguous chest leads or the 
limb leads.6 New or presumably new LBBB has been 
considered a STEMI equivalent. The main goal of 
STEMI management is prompt, complete and sustained 
restoration of ante-grade flow in the infarct related artery 
is essential to salvage the myocardium at risk improve 
ventricular function and reduce morbidity and mortality7 
. Currently, there are three main reperfusion strategies: 
fibrinolytic therapy, primary PCI and pharmaco-invasive 
PCI. Primary PCI is the preferred treatment modality in 
patients with ST-Segment Elevation Myocardial Infarc-
tion (STEMI) referred to high volume, well-equipped 
hospitals with PCI capability due to established superior 
rates of infarct-related artery patency and thrombolysis in 
Myocardial Infarction TIMI 3 flow compared with 
thrombolytic therapy. These positive effects on surrogate 
endpoints are proven to translate into decreased mortality 
reverse ventricular remodeling and reduced cardiac 
dysfunction if primary PCI is performed within 12 hours 

after the onset of STEMI. The 12 hours window period 
has maximum benefit of revascularization strategy 
because after this time period benefit of revascularization 
in STEMI is pretty low 8 . On this background, the most 
recent US and European PCI guidelines set the first 
medical contact-to-balloon time goal to 120 minutes for 
inter hospital transfer of STEMI patients, with emphasis 
on the need to strive for total ischemia times <90 
minutes. However, in a sizable proportion of patients, the 
effectiveness of STEMI reperfusion is still limited by 
delays in PCI. In particular, there are environments 
where delays to primary PCI remain too long for logistic 
reasons and alternative reperfusion strategies are needed 6.

Pharmaco-invasive therapy means first administering 
early fibrinolysis and then systematically performing an 
angiography within 3 to 24 hours after the start of 
fibrinolytic therapy, regardless of whether fibrinolysis 
results in successful reperfusion or not. In the event of 
fibrinolytic failure, a rescue PCI should be immediately 
performed where one need not wait for the initial 3-hour 
window. Primary PCI is the preferred reperfusion strate-
gy. However, when this therapy is not available, pharma-
co-invasive PCI within 3 to 24 hours appears to be a 
reasonable. Timely perfusion is the most effective 
treatment for the STEMI. The risk of 1-year mortality is 
increased by 7.5% for each 30 min delay in treatment. A 
delay in undergoing primary PCI greatly reduces the 
benefit from the invasive procedures7. 

Unavailability of PCI capable hospital and transport 
delays have restricted primary PCI to only a small 
proportion of eligible patients. Initial timely fibrinolysis 
to open the IRA followed by early PCI- that is a pharma-
co-invasive strategy to improve the patency rates is an 
attractive approach particularly in developing countries 
like Bangladesh where catheterization facilities are 
limited.

A substantial amount of patients got admitted in coronary 
care unit of United Hospital with acute coronary 
syndrome and were diagnosed as a case of acute anterior 
STEMI depending on ECG. The aim of this study is to 
compare in-hospital clinical outcome between primary 
PCI and pharmaco-invasive PCI in acute anterior STEMI 
patients as we don't have comparative clinical outcome 
data between these two groups right now.
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Objectives
The objective of this study was to evaluate in hospital 
clinical outcome of patients with acute anterior ST 
segment elevation myocardial infarction undergoing 
Primary PCI and Pharmaco-invasive PCI.

Methods
This cross-sectional study was conducted in United 
Hospital, Dhaka. All the acute anterior ST segment 
elevation Myocardial Infarction male or female patients 
admitted in, CCU of United Hospital Ltd were consid-
ered as study population. A total of 120 patients were 
selected by purposive sampling technique. These patients 
were categorized into two groups. Those with acute 
anterior ST segment elevation MI who underwent prima-
ry PCI was denoted as group A (n= 55) and those with 
acute anterior ST segment elevation thrombolysed by 
streptokinase followed by PCI confined to pharmaco-in-
vasive PCI was denoted as group B (n=65).

Inclusion criteria
• Adult patients (aged 18-75yrs) with acute anterior ST 
segment elevation myocardial infarction diagnosed by 
standard surface 12 lead ECG admitted in coronary care 
unit United Hospital Ltd. Dhaka for primary PCI.
• Adult Patients with acute anterior ST segment elevation 
myocardial infarction were thrombolysed followed by 
PCI within 24 hours.
• Patients who were thrombolysed from outside and 
transferred from non PCI capable hospital to United 
Hospital for PCI within 3-24 hours.
Exclusion criteria
• Old myocardial infarction patients or post PCI or post 
CABG patients.
• Causes of ST segment elevation in ECG other than MI 
i.e. pericarditis, Prinzmetal angina, Brugada syndrome.
• ECG evidence of LBBB, WPW syndrome, ventricular 
arrhythmia, second degree and third degree conduction 
defect, ventricular electronic pacing of heart.
• Severe co-morbid conditions such as ESRD, cirrhosis 
of liver, malignancy.
• Unwilling to participate.

Study Procedure
Patients with suspected acute coronary syndrome admit-
ted in United Hospital through emergency department 
were assessed first by 12 lead standard surface ECG. 

Detailed history and physical examination were done and 
required data were recorded in preformed data collection 
sheet. The diagnosis of acute anterior STEMI was done 
by identifying the findings of the triad i.e. clinical 
presentation, characteristic ST segment elevation from 
V1-V6 ± I, aVL or V1-V3, and/or elevation of cardiac 
biomarker. A total of 120 patients with the diagnosis of 
acute anterior STEMI were evaluated by the study physi-
cian who fulfilled the inclusion and exclusion criteria and 
were properly loaded with double antiplatelet drugs and 
were selected for coronary angiography and PCI 
followed by data collection, and data analysis. These 
patients were categorized into two groups. Those with 
acute anterior ST segment elevation MI who underwent 
primary PCI was denoted as group A (n=55) and those 
with acute anterior ST segment elevation thrombolysed 
by streptokinase followed by PCI confined to pharma-
co-invasive PCI was denoted as group B (n=65). 
Informed consent was taken from all the study subjects 
or from the legal guardians before enrolling them in the 
study. All the patients selected as study subjects, were 
evaluated for demographic profile (age, sex) and risk 
factors of coronary artery disease like diabetes, hyperten-
sion, dyslipidemia, smoking, obesity, and family history 
of premature CAD. Baseline investigations e.g. ECG, 
high sensitive troponin I, serum creatinine, lipid profile, 
random blood sugar and echocardiography were done for 
each patient.

Grouping
Group A: Patients with acute anterior STEMI who under-
went Primary PCI (n=55)
Group B Patients with acute anterior STEMI who under-
went Pharmaco-invasive PCI (n=65)

Ethical implications
Prior to commencement of this study, the research proto-
col was approved by the "Research Review Committee" 
& the "Ethical Committee" of UICVS, Dhaka. All the 
patients included in this study were informed about the 
nature, risk and benefit of the study. Then informed 
consent was taken from all study subjects or from legal 
guardians.

Statistical analysis
Data were expressed as Mean ± SD for continuous 
variables and as numbers (percent) for categorical 
variables. Continuous variables were compared by the 
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unpaired student t-test. Proportions were compared by 
Chi-square statistics and Fisher's exact test was used 
where appropriate. The 95% confidence intervals (CI) 
were calculated for each technique. P value less than 0.05 
was considered significant. All statistical calculations 
were performed using SPSS-23.

Results 
Table 1 showed age and gender of study subjects. The 
difference between the mean age and gender of two 
groups were not statistically significant.

Table 1: Baseline characteristics between two groups 
(N=120)

P value derived from unpaired Student t test for age, 
chi-square test for gender.

Table 2 showed pre-exposure and post-exposure EF in 
both groups were nearly similar, tachyarrhythmia and 
cardiogenic shock was slightly more in group B 
compared to group A, cardiac arrest and death was nil in 
group B. Acute LVF was more in group B and was statis-
tically significant. Stent thrombosis and major bleeding 
was absent in both group.

Table 2: Comparison of in hospital clinical outcome in 
pharmaco-invasive PCI and primary PCI

Discussion
The present study findings were discussed and compared 
with the previously published relevant studies. The 
pre-procedural and post-procedural echocardiographic 
variable of our study between two groups showed 
non-significant and which was consistent with a study 
carried out in Korea9. The comparison of in hospital 
outcome parameters of arrhythmias and heart block were 
non-significant in both groups (p=0.897). 2 patients 
(3.6%) died in primary PCI group: one was due to 
ventricular fibrillation followed by asystole 3 hours after 
procedure and another died due to cardiac arrest 10 hours 
after the procedure. This results were similar with studies 
carried out in Korea 9 and India10.In our study, acute LVF 
was more in pharmaco-invasive group than in primary 
PCI group (21.5% vs 7.3%) and the result was significant 
(p=0.029). This result was inconsistent with a study 
carried out in India.11 Cardiogenic shock was almost 
similar in both groups and p value was also non-signifi-
cant (p= 0.624).The result was inconsistent with a study 
carried out in Korea9 No major bleeding incidence was 
found in both groups and the results were similar with 
other studies. 9,10. This may be due to the fact that both 
groups had radial access for catheterization and we 
excluded patients aged >75 years. In present study, there 
were no stent thrombosis in both groups. 
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Conclusion
In this study, acute anterior ST segment elevation 
myocardial infarction patients receiving pharmaco-inva-
sive strategy had higher incidence of acute LVF than 
primary PCI group. There was no major bleeding 
incidence in both groups.

Limitation of study
This is a cross sectional study which has few limitations 
due to small sample size, single center study, expensive 
procedure and the precise time interval. Owing to the 
small sample size of the study, our findings may not 
provide a precise estimate of outcomes (especially safety 
end points) and definitive conclusions await larger 
randomized trials.
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