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ABSTRACT

Background: Doing percutaneous coronary intervention (PCI) in the first hours of myocardial infraction (MI) is
effective in re-establishment of blood flow. Anticoagulation treatment should be prescribed in patients undergoing
PCI to decrease the side effects of ischemia. The aim of this study is to determine the effect of heparin prescription
after PCI on short-term clinical outcomes in patients with ST-segment elevation myocardial infarction (STEMI).
Materials: This randomized clinical trial study was conducted at Imam Ali cardiovascular center at Kermanshah
university of medical science (KUMS), Iran. Between April 2019 to October 2019, 400 patients with STEMI which
candidate to PCI were enrolled. Patients randomly divided in two groups: intervention group (received 5,000 units of
heparin after PCI until first 24 hours, every 6 hours) and control group (did not receive heparin). Data were collected
using a checklist developed based on the study's aims. Differences between groups were assessed using independent t-
tests and chi-square (or Fisher exact tests).

Result: Observed that, mean prothrombin time (PT) (13.30+1.60 vs. 12.21+1.15, p<0.001) and partial thromboplastin
time (PTT) (35.30+3.08 vs. 34.41+3.01, p=0.003) were significantly higher in intervention group compared to control
group. Thrombolysis in myocardial infarction (TIMI) flow grade 0/1 after primary PCl was significantly more
frequently in control group (5.5% vs. 1.0%, p=0.034). The mean of ejection fraction (EF) after PCI (47.58+7.12 vs.
45.15+6.98, p<0.001) was significantly higher in intervention group. Intervention group had a statistically significant
shorter length of hospital stay (4.71+1.03 vs. 6.12+1.10, p<0.001). There was higher incidence of re-vascularization
(0% vs. 3.0%; p=0.013) and re-MI (0% vs. 2.5%; p=0.024) in the control group.

Conclusion: Performing primary PCI with receiving heparin led to improve TIMI flow and consequently better EF.
Receiving heparin is associated with lower risk of re-MI and re-vascularization.
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INTRODUCTION

Coronary artery disease (CAD), as costly condition, is the
leading cause of death and disability worldwide.?> CAD
directly is responsible for 12.2% of cardiovascular
deaths. Acute coronary syndrome (ACS) has the most
importance in CAD patients due to the high possibility of

undesirable cardiovascular events in these patients.
Generally, ACS includes unstable angina (UA), MI with
and without elevating ST part (STEMI and NSTEMI).?

Among ACS patients, STEMI needs more urgent
intervention and reperfusion to prevent ischemia and
myocardial necrosis and restore the myocardial function.
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Appropriate reperfusion is done using thrombolysis or
primary PCI. PCI can protect the left ventricle, reduce the
infract size, and improve the long- term and short-term
outcomes of disease.*> Doing PCI in the first hours of Ml
is effective in re-establishment of blood flow. Nowadays,
improving reperfusion method has significantly
decreased the rate of in-hospital death of STEMI;
currently it is about 6% to 14%.57

Anticoagulation treatment should be prescribed in
patients undergoing PCI to decrease the side effects of
ischemia. Although, this treatment may excess the risk of
bleeding that is related with in-hospital and late side
effects. Despite the known disadvantages of heparin, it is
the most common anticoagulant that used during PCI.8
The main aim of treatment with anticoagulation is
protecting the infracted artery. Other aims include
reducing thrombosis, wall coagulation (coagulation in
heart), and deep vein thrombosis.

The aim of this study was to determine the effect of
heparin prescription after PCI on short-term clinical
outcomes in patients with STEMI.

METHODS
Study population and design

This randomized clinical trial study was conducted in
Imam Ali cardiovascular center, KUMS, Iran. Imam Ali
hospital is the main cardiovascular center in Western
Iran. This public hospital with 280 active beds presents
care services in cardiovascular field. Imam Ali hospital
annually covers more than two million population mostly
Kurdish with Caucasian race.

Between April 2019 to October 2019, 400 patients with
STEMI which candidate to PCI were enrolled. The
exclusion criteria included: age<18 years of old, active
bleeding, thrombocytopenia history with heparin, history
of CABG or PCI, receiving heparin before
hospitalization, and also, they did not formally consent to
participate were excluded.

Patients randomly divided in two groups: intervention
group (received 5,000 units of heparin after PCI until first
24 hours, every 6 hours) and control group (did not
receive heparin).

Data collection

The demographic data, clinical histories, risk factors, and
laboratory and angiographic findings of all consecutive
patients were recorded by a nurse, using checklist
developed based on study's objectives. Short-term clinical
results (in-hospital and 1 month after PCI) included:
hematoma, bleeding, major cardiac and cerebrovascular
events (MACCEs), and EF was recorded using a
checklist and compared in two groups. All checklists

were checked and approved by a physician as responsible
for quality control.

Statistical methods

Data analysis was done using statistical package for
social sciences (SPSS) statistical software (version 23.0;
IBM Corporation, Chicago, USA). Quantitative variables
(e.g., age) were described using mean + standard
deviation (SD) and qualitative/categorical variables (e.g.,
smoking) expressed as frequencies and percentages.
Differences between groups were assessed using the chi-
square (or Fisher exact tests) for categorical variables,
and independent t-tests for continuous and normally
distributed variables. The effect size scores were
calculated for better comparing the differences between
groups, using Cohen's d for continuous variables and chi-
square  (or  Fisher exact tests) value for
qualitative/categorical ~ variables. Cohen's d was
calculated by the difference in the means of the two
groups divided by the weighted pooled standard
deviations of these groups. All analyses were considered
significant at p<0.05.

Ethical approval

The research ethics committee at KUMS has approved
the study protocol and has monitored the research
process. Further, the participants had been given the
participant information statement and had signed the
written consent form. The individual personal
information has been kept confidentially with access
limited to researcher.

RESULTS

The demographic and clinical characteristics of patients
are reported in (Table 1). The mean age of the
intervention group was 60.47+11.16 years old, and for
control group, it was 61.30+£12.14 years old (p=0.477).
TIMI flow grade 0/1 after primary PCI was significantly
more frequently in control group (5.5 vs. 1.0%, p=0.034).
Observed that, mean prothrombin time (PT) (13.30+1.60
vs. 12.21+1.15, p<0.001) and PTT (35.30+£3.08 wvs.
34.41+£3.01, p=0.003) were significantly higher in
intervention group compared to control group. The mean
of second EF (after PCI) (47.58+7.12 vs. 45.15+6.98,
p<0.001) was significantly higher in intervention group
compared to control group. Intervention group had a
statistically significant shorter length of hospital stay
(4.71£1.03 vs. 6.12+1.10, p<0.001).

The bleeding, death, hematoma, and stroke were not
significantly different in the heparin group compared
with the control group. There was higher incidence of re-
vascularization (0% vs. 3.0%; p=0.013) and re-MI (0%
vs. 2.5%; p=0.024) in the group of patients who did not
receive heparin.
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Table 1: Baseline characteristics of the patients (n=400).

Age (years) " 60.47+11.16
BMI (kg/m?) 1 26.84+3.11
Male 131(65.5)
Current smoker 64 (32.0)
Diabetes mellitus 70 (35.0)
Hypertension 107 (53.5)
Hypercholesterolemia 87 (43.5)
Chronic kidney disease 3(1.5)
Liver disease 1(0.5)
COPD 3(1.5)

No. of culprit vessels

1-vessel 64 (32.0)
2-vessel 67 (33.5)
3-vessel 69 (34.5)
Culprit vessel

LAD 108 (54.0)
LMS 4 (2.0)
LCX 26 (13.0)
RCA 65 (32.5)
Pre-procedural TIMI flow

TIMI flow grade 0/1 180 (90.0)
TIMI flow grade 2 18 (9.0)
TIMI flow grade 3 2 (1.0)
Post-procedural TIMI flow

TIMI flow grade 0/1 2 (1.0)
TIMI flow grade 2 12 (6.0)
TIMI flow grade 3 186 (93.0)
First EF (before PCI) T 41.85+6.33
Second EF (after PCI) T 47.58+7.12
Length of stay (days) " 4.71+1.03
PTT 13.30£1.60
PTTT 35.30+3.08
INRT 1.01+0.09

Effect sizet (p value

61.30+12.14 0.071 (0.477)°
26.46+3.38 0.117 (0.242)°
127 (63.5) 0.175 (0.675)"
69 (34.5) 0.282 (0.595)"
73 (36.5) 0.098 (0.754)"
100 (50.0) 0.491 (0.483)"
91 (45.5) 0.162 (0.687)"
5 (2.5) 0.510 (0.475)""*
1(0.5) 0(1)"

3 (1.5) 0 (1)

62 (31.0)

67 (33.5) 0.060 (0.970)"
71 (35.5)

103 (51.5)

2 (1.0) "
28 (14.0 1.044 (0.790)
70 (35.0)

181 (90.5)

18 (9.0) 0.336 (0.845)"
1(0.5)

11 (5.5)

14 (7.0) 6.72 (0.034)"*
175 (87.5)

42.15+7.64 0.042 (0.669)"
45.15+6.98 0.344 (<0.001)’
6.12+1.10 1.323 (<0.001)"
12.21+1.15 0.782 (<0.001)’
34.41+3.01 0.292 (0.003)"
0.91+0.08 1.174 (0.999)°

N=Number; BMI=Body Mass Index, COPD=Chronic obstructive pulmonary disease, LAD=Left Anterior Descending, LMS=Left Main
Stem, CX=Circumflex, RCA=Right Coronary Artery, TIMI=Thrombolysis in Myocardial Infarction, EF=Ejection fraction,
PT=prothrombin time, PTT=partial thromboplastin time, INR=international normalized ratio. T The effect size scores were reported
using Cohen's d for continuous variables and chi-square (or Fisher exact tests) value for qualitative/categorical variables. § Continuous
variables expressed as mean + SD, otherwise n (%). * t-test; ** chi-square; *** Fisher exact test.

Table 2: Short-term clinical outcomes in patients undergoing PCI (n=400).

Characteristics

Bleeding 3(1.5)
Hematoma 4 (2.0)
Stroke 0 (0)
Re-MI 0 (0)
Re-vascularization 0 (0)
Death 0 (0)

Intervention group (n=200)

Control group (n=200)

Effect size' (p value)

1(0.5) 1.013 (0.314)"
1(0.5) 1.823 (0.176)"
0 (0) 0 (1)

5 (2.5) 5.063 (0.024)"
6 (3.0) 6.091 (0.013)"
3(L5) 3.023 (0.082)"

N-Number, MI- Myocardial Infarction.  The effect size scores were reported using Cohen's d for continuous variables and chi-square
(or Fisher exact tests) value for qualitative/categorical variables.** chi-square.

DISCUSSION

This randomized clinical trial study aimed to determine
effect of heparin on short-term clinical outcomes in
STEMI patients who undergoing PCl at Imam Ali
cardiovascular center at KUMS between April and
October 2019.

Comparison of this results with other studies

There was no significant difference between intervention
and control groups in term of variables as age, sex and
etc. However, there was significant difference between
PTT and PT in both intervention and control groups. PT
and PTT level was significantly higher in heparin users
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compared to control group. Actually, anticoagulant drugs
like heparin increase the level of PT and PTT.

The results demonstrated that following the angioplasty
treatment of patients, generally EF has increased.
Although, EF has significantly improved in intervention
group compared to control group. In line with findings,
Zamani's survey in Iran, Ardabil, reported that EF has
improved in patients who received heparin comparing
control group.® Zijlstra et al reported that patients who
received pre hospital heparin significantly had higher
EF.10 Verheugt et al observed that early therapy with
heparin resulted in full coronary reperfusion in a
significant number of M1 patients.!

This study showed that 0-1 TIMI flow after PCI
significantly in control group was more than intervention
group (5.5% versus 1.0%) however, before PCI there was
no significant difference between two groups (90.0%
versus 90.5%). Illustrating that post-procedural TIMI
flow in heparin group was higher than control group
which be with higher angioplasty success. In consistent
with the result, Zijlstra et al, reported that TIMI score in
heparin group was higher than control group.’® Also,
Chung et al. observed that 2/3 TIMI scores was higher in
heparin-receiving groups.’> Conversely, Zamani and
colleagues demonstrated that there were no differences
between TIMI scores in two groups.®

Four major bleeding occurred in the current study, 3
(1.5%) in the heparin group and 1 (0.5%) in the control
group, which is not significantly higher than previous
studies that heparin be prescribed with PC1.1%*4 Of these
4 patients, all experienced profuse bleeding in the
tracheostomy site, and 2 patients required a blood
transfusion after PCI. Stone et al reported that, in heparin
group, the major bleeding is occurred in 8.3% patients
which was more than results.'

Found that the rate of hematoma was higher in
intervention group comparing the control group but not
meaningful. The results concur with the findings of
previous studies. Zamani and colleagues reported that in
case group compared to control group the rate of
hematoma was higher but not significant.® Plus, Bonello's
survey in USA, with a similar design as ours, found that
the incidence rate of Hematoma in heparin group was
more than control group.'6

The findings of this study showed that the control group
had more 30-day death compared to intervention group
but difference was not statistically significant (1.5% vs.
0%). Likewise, Steg et al found that there was no
significant difference of death rate between heparin
receiving and control group.!” Furthermore, Zamani and
assistants reported that the heparin group had more 30-
day mortality than control group but not meaningful.®
Jovin et al demonstrated that the heparin group had more
death than control group, significantly.’® Zijlstra et al
showed that heparin group comparing control group had

lower 30-day death rate.® Stone et al have reported that
rate of death for heparin group was 3.1%; plus, Bonello et
al found that the rate of death for heparin group was
1.1%, which was more than this result.*>8

Besides, found that the control group was more likely to
experience the re-MI and need re-vascularization,
significantly. Jovin et al showed that no significant
difference in the rate of re-MI between heparin group and
bivalirudin group.’® Observed that heparin group
significantly had a shorter length of hospital stay
compared to control group. In contrast, Jovin et al
reported that heparin group had a slightly but statistically
significant longer length of hospital stays.*® The
differences between the results of this study and previous
studies may be due to difference in the sample size, risk
factors, angiographic characteristics and the time of
receiving treatment.

CONCLUSION

This study found that, generally, performing primary PCI
with receiving heparin in STEMI patients led to improve
blood flow in clogged artery and TIMI flow. Receiving
Heparin led to better EF and finally a better function of
left ventricle. Receiving heparin is associated with lower
risk of 30-days mortality, re-MI and re-vascularization.
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