
Abstract:
Background: Acute myocardial infarction (AMI) is one
of the leading causes of death and disability all over
the world. Primary percutaneous coronary intervention
(PCI) is the treatment of choice for patients with acute
ST segment elevation myocardial infarction (STEMI).
Primary PCI is being increasingly done in our country
also. But the factor influencing the outcome of primary
PCI in our setting are mostly unknown. The present
study was conducted to investigate factors that
influencing the short term outcomes of primary PCI.

Materials and methods: This prospective observational
study was conducted from September 2014 to January
2016in the Department of Cardiology, National Institute
of Cardiovascular Diseases (NICVD), Dhaka. 48 patients
were selected by purposive sampling. Patients with
acute STEMI treated with primary PCI were included in
the study based on inclusion and exclusion criteria.
Effect of  factors including advanced age, male sex,
diabetes mellitus, hypertension, dyslipidemia, serum
creatinine, left ventricular ejection fraction, anterior
myocardial infarction (MI), thrombolysis in myocardial
infarction (TIMI) flow, multi vessel disease,
angiographic severity score (Leaman score), thrombus
aspiration, door to balloon time and total ischemic time

on major adverse cardiac events (MACE) i.e. death, post
procedural MI, target vessel revascularization (TVR),
stroke as well as, on other adverse events like heart
failure, cardiogenic shock, major bleeding, significant
arrhythmia and stent thrombosis  were studied.

Results: The overall incidence of MACE was 2.1%, major
bleeding 2.1%, heart failure 4.2% and cardiogenic shock
2.1%. In multivariate analysis, the factors independently
influencing the adverse short term  outcomes (MACE
and other adverse events) were diabetes mellitus
(odds ratio (OR) 2.55, 95% confidence interval (CI) 1.180
to 4.124, p=0.02), anterior MI (OR 1.48, 95% CI 1.020 to
1.926, p=0.04), total ischaemic time (OR 1.49, 95% CI 1.044
to 2.444, p=0.04), multivessel coronary artery disease
(OR 1.77, 95% CI 1.26 to 3.261, p=0.03) and Leaman score
(OR 2.5, 95% CI 1.100-4.504, p=.03).

Conclusion: According to our finding, diabetes mellitus,
anterior myocardial infarction, total ischemic time,
multivessel coronary artery disease and high Leaman
score are predictors of adverse short term outcomes
of primary PCI.
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Introduction:

Coronary artery disease (CAD) is the most common form
of heart disease and single most important cause of

premature death in most part of the world. Acute myocardial
infarction (AMI) is one of the leading causes of death and
disability. It generally occurs due to sudden occlusion of a
coronary artery by formation of thrombus at the site of
fissured or ruptured atherosclerotic plaque.1The major
aspect of treatment of ST elevated Myocardial Infarction
(STEMI) is reperfusion of the infarct related artery.

(Bangladesh Heart Journal 2018; 33(2): 112-120)
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Reperfusion therapy aims at restoration of antegrade flow
in the occluded infarct related artery, which reduce infarct
size and improves clinical outcome.2Early, effective and
sustained reperfusion of the culprit artery is needed to
salvage myocardium, maintain left ventricular function, and
reduce mortality.

Fibrinolysis and primary PCI are the two options for the
patient presenting with STEMI. If high-quality PCI is available,
multiple randomized trials have shown enhanced survival
compared to fibrinolysis with a lower rate of intracranial
hemorrhage and recurrent myocardial infarction (MI).3

Outcomes after primary PCI are variable and accurate risk
stratification is the clinical importance in guiding the
management of relatively high risk patient. Some studies
have shown that mortality rates are higher among women
than in men.4 Moreover, some studies have identified high
age as a predictor of major adverse cardiac events (MACE)
after primary PCI for myocardial infarction.5 Patients with
diabetes who receive primary PCI for STEMI are also at
higher risk of mortality especially during hospitalization and
the first year following the procedure.6 In patients with
myocardial infarction, high lipoprotein (a) levels have been
found to be associated with adverse long-term result.7

Finally, shorter interval between the onset of myocardial

infarction symptoms and primary PCI will lead to better result.
The most favorable interval has been determined as 90
minutes.8  Diabetes mellitus, poor post-interventional flow
in the coronary arteries, three vessels disease, cardiogenic

shock, and infarct localization appear to be important factors
impacting the outcome in patients with STEMI undergoing
primary PCI. Primary PCI is being increasingly done
successfully in our country also. No such study done so far

in our population to determine factors influence the
outcomes of primary PCI. The present study was conducted
to determine factors that influence the outcomes of patients
who underwent primary PCI due to acute myocardial

infarction.

Study Methods:

This prospective observational study conducted in the
department of Cardiology, National Institute of
Cardiovascular Diseases (NICVD), from September 2014
to January 2016. Objective of the study was to find out the
predictors of short term outcomes of primary PCI among
Bangladeshi population presented with acute ST segment
elevation myocardial infarction (STEMI). Total 48 patients
with acute STEMI presented within 12 hours of onset of
typical chest pain were included in the study purposively.
Patients who received fibrinolytic therapy, having old MI,
LBBB, valvular heart disease, cardiomyopathies, renal

failure, high bleeding risk, stroke, malignancy were excluded
from the study.

All patients were subjected to a thorough assessment of
history with a focus on demographic data, analysis of chest
pain, including timing variable, risk factors of coronary artery
disease, drug history. Physical examination was performed
including vital signs and evidence of heart failure (S3 gallop,
pulmonary rales, elevated JVP).  ECG was done
immediately. STEMI was diagnosed by new ST elevation at
the J point in at least 2 contiguous leads of ≥2 mm (0.2 mV)
in men or ≥1.5 mm (0.15 mV) in women in leads V2–V3
and/or of ≥1 mm (0.1 mV) in other contiguous chest leads
or the limb leads. Loading dose of aspirin and clopidogrel
was given immediately after diagnosis of acute STEMI. Blood
sugar was checked immediately by glucometre and
managed accordingly. Blood sample send for lipid profile,
troponin-I, serum creatinine before coronary angiogram; left
ventricular function was assessed by echocardiography by
Teichholz method before coronary angiogram.

Immediately coronary angiography was done by femoral
route to identify the culprit lesion, thrombus burden, other
vessels involvement; severity of coronary artery disease
were also assessed by vessel score and Leaman score.
Coronary flow in the infarct related artery was assessed
visually by the operator and classified according to the TIMI
grading system on a scale of 0 to III. During primary PCI,
pre-dilatation of lesion and thrombus aspiration was
performed by aspiration catheter in selected cases, then
PTCA (percutaneous transluminal coronary angioplasty) with
stenting was done and post procedural TIMI flow was
assessed and post-dilatation was done if necessary.
Successful PCI was defined as visually assessed <20%
residual stenosis with TIMI III distal flow and absence of major
clinical complications (death, AMI and emergency myocardial
revascularization). During hospital stay, patients were
examined daily to find out any major complications following
PCI; troponin-I and serum creatinine  were repeated 6 hours
after PCI; left ventricular function following PCI was
assessed by echocardiography before discharge. All patients
were asked for follow up within one month after primary
PCI. In each follow up following parameter were seen:
haemodynamic (pulse, blood pressure), ECG (ST change)
and complications including MACE (death, Post procedural
Myocardial Infarction and the need for repeat
revascularization, Stroke) and other adverse events including
major bleeding (Major bleeding defined as either intracranial
bleeding or overt bleeding with a decrease in hemoglobin
≥5 g/dl),heart failure, cardiogenic shock, significant
arrhythmia. Follow up evaluation was done by telephone
interview for those who could not attend directly and all
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parameters were recorded. The primary end point was in-
hospital MACE andother adverse events and  secondary
end point included 30 days outcome from discharge including
MACE and other adverse events.

Statistical Methods

All variables were entered into the Statistical Package for
Social Sciences, version 16 (SPSS Inc., Chicago,

Illinois).Data was presented as frequency and percents for
categorical variables and as mean with standard deviation
for quantitative variables. Univariate and multivariate
regression analysis were done with variables may be related
to adverse outcome with calculated risk ratios odds ratios
[OR] for independent variables with 95% confidence intervals
[CI]. P value <0.05 were considered as significant.

Results:

This prospective observational study was conducted in
NICVD, Dhaka starting from September 2014 to January
2016. A total of 48 patients with acute STEMI who had fulfilled
the inclusion and exclusion criteria were included in the study.

The mean age of this study group was found 47.9 ± 6.5
years and the age limit was 37 to 65 years (Fig-1); 85%
study population were male and remaining 15% were female

(Fig-2). Smoking was the most prevalent risk factor affecting
75.0%. Table-1 shows that hypertension, diabetes
mellitus,dyslipidemia was found in 41.7%, 45.8%, 54.2%
study population respectively; along with chest pain 16.8%
and 22.9% patients were presented with shortness of breath
and palpitation; the mean systolic blood pressure of study
population was 112.5 ± 23.6 mmHg and mean diastolic
blood pressure was 69.6 ± 14.3 mmHg; JVP was raised in
4.2% patients on admission; heart failure and arrhythmia
were present in 4.2% patients each, mean pain to door time
was 4.6 ± 1.8 hrs, door to balloon time was 1.9 ± .9 hrs,
total ischemic time was 6.8 ± 2.1 hrs.

Anterior infarction was found in 47.9% patient and rest were
presented with inferior MI. Coronary angiogram revealed
2.1% patients had LM disease; LAD and RCA were involved
in 33.3% patients each. LCX involved in 4.2% cases, both
LAD and LCX were involved in 10.4% patients. LAD and
RCA,  LCX and RCA were involved in 4.2% patients each.
Triple vessel (LAD, LCX and RCA)were  involved in 8.3%
patients. Fig-3 shows that single vessel involvement was
found in 72.9% followed by double vessel 18.8% and triple
vessel 8.3% among the study population (n=48).Mean lesion
length was found 23.1 ± 9.1 mm.PCI to non culprit lesion
was done in 4.2% cases, thrombus aspiration and
predilatation were done in 33.3% and 12.5% cases
respectively.

Mean Leaman score of study population was 11.4 ± 5.9.Fig-
4 shows that drug eluting stent were used in 72.9% of cases
and bare metal stent were used in 27.1% of cases.Before
PCI 95.8% patients had TIMI 0 and 4.2% patients had TIMI I
flow.On the contrary, in post-PCI TIMI III flow resumed in
93.8% cases and 6.2% patients had TIMI II flow

(Fig-5). Table-2 shows adverse in-hospital and 1 month
outcomes of the study population (n=48) where it was found
that death, heart failure, major bleeding and cardiogenic
shock developed in 2.1%, 4.2%, 2.1% and 2.1% cases
respectively. Binary logistic regression analysis of odds ratio
for characteristics of the population likely to develop adverse
outcomes of primary PCI. In regression analysis (Table-3)
diabetes mellitus, anterior MI, total ischemic time,
multivessel disease and Leaman score were found to be
the independent predictors for developing adverse short term
outcomes of primary PCI.
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Fig.-1: Age distribution of study population (n=48)

Male

Female

41

85%

7

15%

Fig.-2: Sex distribution of study population (n=48)
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Fig.-3: Distribution of study population according to number
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Fig.-5: Procedural outcomes of the study population according to TIMI flow (n=48)

Fig.-4: Distribution according to type of stent used in study
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Table-I
Baseline characteristics of study population

Body Mass Index (kg/m2) Number Percentage (%)

Normal (18.5-24.9) 10 20.8

Overweight (25-29.9) 22 45.8
Obese (30 – 39.9) 16 33.33
Mean  ±  SDRange (min – max)        21.4 ± 1.7     (22.3 – 30.4)
        Risk factors Number Percentage (%)
Smoking 36 75.0
Hypertension 20 41.7
Diabetes mellitus 22 45.8
Dyslipidemia 26 54.2
Serum Creatinine (mg/dl) 1.0 ± 0.23
Duration of chest pain Duration (hrs)    Mean ± SD
Pain to door time 4.6 ± 1.8
Door to balloon time 1.9 ± 0.9
Total chest pain duration (Total ischemic time) 6.8 ± 2.1
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Table-II
Adverse in-hospital and 1 month outcomes of the study population (n=48)

Outcomes In hospital 1 month Total

Number (%) Number (%) Number (%)

MACE 1 (2.1 )

Death 1 (2.1 ) 0 1 (2.1 )
MI 0 0 0
TVR 0 0 0
Stroke 0 0 0
Other adverse events
Major bleeding 1 (2.1 ) 0 1 (2.1 )
Heart failure 1 (2.1 ) 1 (2.1 ) 2 (4.2)
Cardiogenic shock 1 (2.1 ) 0 1 (2.1 )
Significant Arrhythmia 0 0 0
Stent thrombosis 0 0 0

Table-III
Factors related to adverse short term outcomes of primary PCI

Variables of interest Univariate analysis Multivariate analysis

OR 95% CI of OR p value OR 95% CI of OR p value

Age  (>50 years) 1.89 0.797-3.538 0.17ns 1.59 0.699-3.443 0.16ns

Male gender 1.02 0.989-1.431 0.36 ns 1.00 0.987-1.132 0.42ns

Current smoking 1.58 0.797-3.538 0.16ns 1.55 0.699-3.443 0.26ns

Diabetes mellitus 3.04 1.190-4.931 0.01s 2.55 1.180 – 4.124 0.02s

Hypertension 1.11 0.202-2.401 0.21ns 0.91 0.107-2.349 0.17ns

Dyslipidaemia 1.24 0.404-2.530 0.14ns 1.19 0.301-2.429 0.11ns

Serum creatinine 0.86 0.120-2.549 0.30 ns 0.77 0.109-2.409 0.39ns

Anterior MI 1.96 1.050-2.599 0.03s 1.48 1.020-1.926 0.04s

LVEF 1.97 0.594-1.789 0.14 ns 1.11 0.449-1.680 0.20 ns

Total ischemic time 1.92 1.089-2.779 0.03s 1.49 1.044-2.444 0.04s

Door to balloon time 0.97 0.080-1.608 0.40ns 0.86 0.050-1.480 0.46ns

Multivessel disease 2.01 1.142-3.144 0.02s 1.77 1.26-3.261 0.03s

Pre-TIMI (0) 1.24 0.624-3.540 0.11ns 1.00 0.509-2.780 0.15ns

Leaman score 2.78 1.201-5.404 0.01s 2.50 1.100-4.504 0.03s

Thrombus aspiration 0.97 0.090-1.799 0.25ns 0.86 0.040-1.690 0.22ns

Discussion:

Coronary artery disease is one of the most important causes
of death worldwide. However, PCI represents one of the
cornerstone management modalities for patients with
coronary artery disease. To date, data are lacking on the
factors that modify the outcomes of primary PCI in
Bangladesh.This study sought to identify factors affecting
major adverse cardiac outcomes in patients who underwent
primary PCI for STEMI.

In our study, mean age of patient with acute STEMI was
47.9 ± 6.5 years and most of the patients were between 40

to 49 years instead of old age group as seen in Western
communities.9 In our observation, the incidence of MACE

were not related with age, increased age generally increase

the mortality in patient with myocardial Infarction10, Since
we have lacking patient of very old age group, so this result

is justifiable.

Most of our patients were male (85%) which reflect the

current scenario that coronary artery disease is more
common in man.9 Though most of our patients were men,

we found no significant effect of sex on major adverse
cardiac outcomes which is similar to a study done
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previously.11 However, some studies have found higher
mortality rates in women than in men.4 The absence of such
a higher risk among our female participants emphasizes
the benefits of primary PCI in women.

Smoking is a well known risk factor for coronary artery
disease. Most of our study population (75%) were smoker.
The importance of smoking in the incidence of major adverse
cardiac outcomes after primary PCI is a matter of concern.
In this study, smoking did not have any effect on MACE.
However Both American College of Cardiology and
European Society of Cardiology STEMI guidelines strongly
encourage the patient and their family to stop smoking and
to avoid second hand smoke.12

According to global registry for acute coronary events,
approximately one in four patients presented with acute
coronary syndrome has history of diabetes mellitus13. We
found a significant number of our study population (45%)
were diabetic and  diabetes mellitus was found to be a factor
that is responsible for adverse short term outcome after
primary PCI.

A very recent study report14also described that patients with
diabetes mellitus had a worse outcome after primary PCI
than non diabetic patients. Various studies have also
highlighted the short-term and long-term effects of diabetes
on the MACE.6 Thus diabetes mellitus can be considered
as a risk factor for major adverse cardiac outcomes after
primary PCI and should give emphasize on good diabetic
control for prevention of macro and micro vascular
complication and  post PCI  adverse outcome.

High arterial blood pressure is a risk factor for coronary artery
disease and increases the risk of complications after acute
coronary syndrome.15 DESERT database16 showed that
among STEMI patients undergoing primary angioplasty HTN
is independently associated with impaired epicardial
reperfusion, mortality, re-infarction, TVR and stent
thrombosis. In our observation we did not find any
significance of hypertension on MACE in patient with primary
PCI.

Inter-heart study17 suggest that 45% heart attacks in
Western Europe are due to abnormal blood lipid. We found
45.8% patient with myocardial infarction have dyslipidemia
in our study population; a similar study18 done in India also
found similar incidence 43.6%. Despite the fact that
hyperlipidemia is a risk factor for coronary artery disease,
we did not find any significant effect on the incidence of
major adverse cardiac outcomes in this study.

Better left ventricular function is associated with improved
survival. On the other hand, low LVEF leads to higher
incidence of MACE.19Although the incidence of heart failure

after myocardial infarction has fallen over the last few
decades, still it complicating up to 45% of infarcts. Though
in a current study, low LVEF had statistically significant effect
on MACE in patients undergoing primary PCI;19 we did not
find any statistically significant correlation of  LVEF on MACE
after primary PCI as because of our small number of study
population.

Total ischemic time is an important determinant of quality of
care. Recommended time as per American College of
Cardiology (ACC)/ American Heart Association (AHA)
guidelines20 is 90 minutes door to balloon time. However
achieving this time is possible only in ideal world scenario.
In our study, the median door to balloon time was 1.9 ± .9
hours. However if we look at recent study conducted in
China, the median door to balloon time reported for primary
PCI was 132 min.21 In our study mean of total ischemic
time is 6.8 ± 2.1 hours. A similar study22 describes better
outcome of primary PCI in patients with total ischemic time
d”5 hours than in those with longer ischemic time.  Treatment
within these golden hours of primary PCI results in better
myocardial reperfusion and clinical outcomes. Our findings
also confirm that prolonged total ischemic time is
associated with adverse outcome after PCI.

Anterior myocardial infarction carries the worst prognosis
of all infarct locations, mostly due to larger infarct size. In
our study, 47.9% patient were presented with anterior
myocardial infarction and rest of the patient with inferior
myocardial infarction. A study comparing outcomes from
anterior and inferior infarctions found that on an average,
patients with anterior MI had higher incidences of in-hospital
mortality (11.9% vs. 2.8%), total mortality (27% vs. 11%),
heart failure (41% vs. 15%) and significant ventricular ectopic
activity (70% vs. 59%) and a lower ejection fraction on
admission (38% vs. 55%) compared to patients with inferior
MI. 23 In our study, we also observed that anterior MI had
significant (OR 1.48, p value 0.04) influence on major
adverse cardiac outcomes after primary PCI.

In our observation we found 8.3% patient with TVD and
18.8% patient with DVD. Multi vessel involvement  has
significant (OR 1.77, p=.03) impact on MACE after primary
PCI which is consistent with a study finding where they also
found  an increased risk of MACE in presence of multi vessel
coronary artery disease.9 In the CADILLAC trialcumulative
incidence of death of patients with single, double and triple-
vessel disease was 3.2%, 4.4% and 7.8%, respectively
(p=0.003), and the composite rate of major adverse cardiac
events (MACE) was 14.8%, 19.5% and 23.6% respectively
(p= 0.0006).24 In our study, angiographic severity was
assessed by Leaman score and higher score was found to
have bad prognostic effect on MACE.
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The use of thrombus aspiration during primary PCI has
remained controversial. During our procedure we did manual
thrombus aspiration in 33.3% cases where there were high
thrombus burden and we found no significance impact of
thrombus aspiration on outcome of procedure which also
support the  recent recommendation20 regarding thrombus
aspiration.

Among 48 primary PCI procedure most of the cases (95.8%)
we did only culprit lesion PCI, only in few cases (4.2% )we
performed non culprit lesion PCI also. Multivessel PCI done
in a case where patient presented with AMI anterior with
heart failure and  in another cases of acute inferior MI where
there were difficulties of  identification of culprit lesion, both
LCX and RCA revascularization done simultaneously. There
were no statistically significant relation observed on short
term outcomes in our study, though PRAMI 25 trial showed
favorable result of non culprit lesion PCI beside culprit lesion
PCI in multivessel disease.

Good TIMI flow at the time of angiography and PCI is a
determinant of MACE in patients undergoing primary PCI.
In our study, most of the patient (93.8%) achieved TIMI III
flow with excellent procedural success rate after
percutaneous coronary intervention. During the time of
procedure eight patients developed no-flow phenomenon,
after taking appropriate measures TIMI III flow established
in five patients and three patients (6.2%) developed TIMI II
flow. Patients with TIMI III flow are expected to have higher
survival rates and fewer complications following primary
PCI.26

Our study showed death rate was only 2.1%; result is
consistent with  study done in India27 and from Pakistan28

where in hospital mortality was 2.2% and 1% respectively.
In our country previous single study conductedhad shown
in hospital survival rate only 93.8%.29 In our study population
one patient  died 3 days after procedure had multiple risk
factor including uncontrolled diabetes, hypertension and
dyslipidemia,multivessel disease, immediate post procedural
period was uneventful, sudden death occur on third day due
to ventricular fibrillation.

In our study, among 48 cases in-hospital period death
occurred in 2.1% cases, 2.1% patient developed heart failure,
2.1% patient develop cardiogenic shock. Incidence of major
bleeding in our study was 2.1% whereas another study30

found the incidence of major bleeding is less than 2%.  In
our study population nobody developed significant
arrhythmia though 4.2% patient developed arrhythmia in the
form of ventricular tachycardia, atrial fibrillation immediately
after procedure which terminate spontaneously. The
frequency of these arrhythmias after primary PCI was

analyzed in Primary Angioplasty in Myocardial Infarction
(PAMI) trials.31Within one month period among 48 patient 1
patient took readmission with heart failure all other patients
were symptoms free.

Conclusion:

The study revealed that diabetes mellitus, anterior
myocardial infarction, prolonged total ischemic time,
multivessel coronary artery disease and high Leaman score
of coronary artery disease were predictors of adverse short
term outcomes after primary PCI in Bangladeshi population.

Recommendation:

Primary PCI should be encouraged as a management of
acute STEMI. Large scale, multicentre study should be done
to evaluate the factors which influence the short term
outcomes of primary PCI. Diabetic patient should need
special attention during primary PCI and post PCI period.
Multivessel coronary artery disease patient need
individualized management strategy.

Conflict of interest - none.
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