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Abstract

Background: There are a few studies about the advantages and risks of using
tirofiban via the intracoronary vs intravenous route in patients with ST-segment
elevation myocardial infarction. In this study, the comparison of the efficacy of
intracoronary vs intravenous tirofiban is assessed.

Methodology: This comparative study was conducted at the Punjab Institute of
Cardiology, Lahore, from March 2019 to March 2020. A total of 250 patients of both
genders, aged between 20 to 65 years, were enrolled in this study (March 2019 to
March 2020) who had STEMI and had high thrombus burden or TIMI flow grade <3
During Primary PCl. The patients were divided into two groups, namely the
intracoronary tirofiban group and the intravenous tirofiban group. Both groups were
compared for final TIMI flow and Myocardial blush grade. Moreover, major and minor
bleeding, hematoma and mortality was compare among both groups. The data was
analyzed using SPSS v23.0. The chi-square test was applied to obtain the comparative
analysis. A p-value <0.05 was considered statistically significant.

Results: TIMI flow grades in both groups were not similar and showed significant
differences, which indicated that both groups were independent as p-value <0.05.
TIMI flow grade Il was achieved in 83.2% in group A, whereas in group B, it was only
28.8%. The myocardial blush grade was compared in both groups, and the result
showed that scores in both the groups were not similar, having significant differences
as the p-value was 0.00 (84.8% vs. 46.4%), major and minor bleeding results were
compared among both groups and showed statistical insignificance results as p-value
= 0.625 (6.4% vs. 8.0%) and 0.705 (12% vs. 13.6%) respectively. The Chi-square results
regarding hematoma, Major Adverse Cardiovascular Events (MACE), and mortality in
intracoronary and intravenous tirofiban groups were not statistically significant as the
p-values were 0.338 (30.4% vs. 27.2%), 0.447 (34.4% vs. 32.8%) and 0.591(2.4% vs.
3.2%) respectively.

Conclusion: In contrast to intravenous administration, the intracoronary
administration of tirofiban has shown a superior improvement in myocardial flow
grades, including TIMI-flow grade and Myocardial blush grade.
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Introduction

The European Resuscitation Council describes
acute coronary syndrome (ACS) as including three
different categories: unstable angina, non-ST
segment elevation myocardial infarction (NSTEMI),
and ST-elevation myocardial infarction (STEMI)".

STEMI patients get a special place in management
as it affects their outcomes. It has been observed in
studies that if the management of STEMI patients
takes an extra hour, the death rate per year rises up
to 15 percent’. STEMI is the most important topic
that needs to be discussed regarding its treatment
options, which are through percutaneous coronary
intervention (PCl) or thrombolysis. PCl is always a
better choice®. The improved treatment received
by STEMI patients is PPCI, provided it is carried out
by professionals*. It is conducted in the culprit
vessel in the time frame of 12 hours of symptoms
but between 90 minutes of presentation.

Even after the treatment of PCl, greater than 20%
of the patients are affected by no-reflow
phenomena. This is related to huge clot burden,
low ejection fraction, myocardial salvage, and low
survival rate. To overcome this standard, double
anti-platelet therapy, acetylsalicylic acid, and
clopidogrel are given. Due to their oral route, these
drugs might not completely stop the platelets from
aggregating. So, complications may still be present
after PCI. Therefore, additional medical treatment
like glycoprotein llb/llla inhibitors (GPIs) is given.
They not only decrease the platelet aggregation
but also major cardiovascular events like
myocardial infarction and unstable angina, which
could occur after PCl is reduced, improve patency
of the vessel; hence, the clinical outcome is better®.

Three GPIs are available, like abciximab,
eptifibatide, and tirofiban. Tirofiban is a more
prominent GPI because of its size — it is a small
nonpeptide molecule. It is preferred over the
others due to its availability, cost-effectiveness, and
fewer side effects. In the PCl guidelines of the
European Society of Cardiology, GPI is given as a
class lla indication during PCI. It is still controversial
whether GPI is given with unfractionated heparin
(UHF) every time PCl is performed, but they are
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sure short given for bailout problems like slow flow,
obstructed vessel, and other complex conditions.
According to European guidelines, either high dose
(25 mcg/kg) or low dose (10 mcg/kg) intravenous
tirofiban followed by its infusion at 0.15
mcg/kg/min in patients having a fair renal profile,
whereas American guidelines suggest high dose
tirofiban in STEMI cases. Optimal platelet plug
inhibition cannot be achieved by ten mcg/kg of
tirofiban’. Tirofiban is usually given via intra-arterial
or intravenous routes. Higher drug concentration is
taken up by the infarct-related artery during the
intracoronary injection®. Previous studies have not
been clear about the advantages and risks of using
tirofiban via the intracoronary or intravenous route
in patients with ST-segment elevation myocardial
infarction. The current study aimed to compare the
intracoronary versus intravenous tirofiban for TIMI
flow and myocardial blush grade during Primary
Percutaneous Coronary Intervention (PPCI).

Methodology

A total of 250 patients of both genders, aged
between 20 and 65 years, were enrolled in this
comparative study (March 2019 to March 2020).
Only patients who had STEMI and had high
thrombus burden or TIMI flow grade <3 During
Primary PCl were included. The patients were
divided into two groups, namely the intracoronary
tirofiban group and the intravenous tirofiban
group. Informed consent was obtained from all
patients, and a comparison of intracoronary
tirofiban versus intravenous tirofiban for TIMI flow
and myocardial blush grade during PPCl was
assessed.

This grading system is research-based and
successful in interpreting coronary blood flow in
coronary angiography®©. Either with coronary
intervention or fibrinolytic therapy, TIMI 3 flow is
associated with a better prognosis. This scoring
system is simple, can be instantly applied, and is
commonly used while performing angiograms of
AMI  patients to assess the  successful
revascularization of the artery following fibrinolytic.
The only shortcoming of TIMI flow grading is that
the results are observer-dependent, and results
vary among them. Those patients with TIMI flow
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grade 3 of culprit's vessel on angiogram that is
achieved one and half hours after fibrinolytic
therapy have a good prognosis in contrast to TIMI
flow grade of 0 -2. Myocardial Blush Grade (MBG)
is used to assess perfusion in the capillary bed at
the tissue level™.
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Results

All (250) patients were equally divided into two
groups, namely the intracoronary tirofiban group
and the intravenous tirofiban group. Each group
consisted of 125 patients. TIMI grade flow score in
both groups was not similar and showed significant
differences, which indicated that both groups were
independent as the p-value was <0.05. (Table 1).

Table 1: Comparison of TIMI Grade Flow.

Variable Intracoronary Intravenous tirofiban p-
tirofiban Group f(%) Group f(%) value
TIMI Penetration without Perfusion 0 24(19.2)
Grade Partial reperfusion 21(16.8) 65(52.0) 0.00
Flow Normal 104(83.2) 36(28.8)

The myocardial blush grade results compared in intracoronary and intravenous groups showed that scores in
both groups were not similar and had a significant difference as the p-value was 0.00. (Table 2)

Table 2: Comparison of Myocardial Blush Grade.

Variables Intracoronary tirofiban Intravenous tirofiban p-
Group f(%) Group f(%) value
Myocardial Minimal 0 16(12.8)
Blush Moderate 19(15.2) 51(40.8) 0.00
Normal 106(84.8) 58(46.4)

Major bleeding, compared with minor, showed insignificance, which indicates that there are relationships
between the two groups. (p-value = 0.625 & 0.705). The Chi-square results regarding hematoma, MACE,
and mortality in intracoronary and intravenous tirofiban groups were not statistically significant as p-values

0.338, 0.447, and 0.591, respectively. (Table 3)

Table 3: Descriptive Statistic of Clinical Outcomes.

Variables Intracoronary tirofiban Group Intravenous tirofiban Group p-
n(%) n(%) value
Major Yes 8(6.4) 10(8.0) 0.625
Bleeding No 117(93.6) 115(92.0) '
Minor Yes 15(12.0) 17(13.6) 0.705
Bleeding No 110(88.0) 108(86.4) '
Yes 38(30.4) 34(27.2)
H .
ematoma No 87(69.6) 91(72.8) 0338
Yes 43 (34.4) 41(32.8)
MACE No 82(65.6) 84(67.2) 0447
. Yes 3(2.4) 4(3.2)
Mortality No 122(97.6) 121(96.8) 0591
PJ-Com Volume 3 Issue 1 [2023]



Discussion

The results of the current study showed that TIMI
flow grade 3 scores in both groups were not similar
and were greater in the intracoronary group. This
score showed a significant difference, which
indicates that both the groups were independent
as p-value <0.05.

The myocardial blush grade in our research was
compared in intracoronary and intravenous
groups, which showed that scores in both groups
were not similar, having significant differences as
the p-value is 0.00. This grade was also higher in
the intracoronary group, which indicates better
perfusion than in the intravenous group.

These two values of TIMI flow grade 3 and MBG are
favored by Candemir et al., who studied 56 patients
and compared high-dose tirofiban through the
intracoronary route with 34 patients vs. 22 patients
with high-dose tirofiban via the intravenous route.
They found TIMI flow grade 3 after PCl in 72.5% vs.
27.5% of patients, respectively, whereas MBG 3 was
94% versus 73%. These two variables significantly
favor high-dose tirofiban via the intracoronary
route over the intravenous route. The results
assume that intracoronary injection of glycoprotein
lIb/llla inhibitors causes a clot to dissolve
immediately as there are more drug levels present
in coronaries, causing glycoprotein receptors to
inhibit, hence stopping platelets from plugging and
improving circulation'™.

In our study, major bleeding and minor bleeding
showed insignificant results between the two
groups as p-value > 0.05. Their values were 0.625
and 0.705 respectively. This is favored by the study
conducted by Wu et al. The first research
performed on intracoronary tirofiban injection was
done by Wu et al., who found that an even lower
dose of tirofiban had a remarkable impact on the
results. Their results showed that major bleeding in
the intravenous group is 8.8%, whereas in the
intracoronary group, it is 1.7%, which is also non-
significant (p-value 0.201). The same is found with
minor bleeding, in which minor bleeding in
intravenous is 7.0% and 10.3% in intracoronary
cases, which is also insignificant (p-value 0.763)™.
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The findings of our study regarding hematoma,
MACE, and mortality in intracoronary and
intravenous tirofiban groups were not statistically
significant, as the p-values were 0.338, 0.447, and
0.591, respectively. The mortality in both groups,
intracoronary tirofiban, and intravenous tirofiban,
was observed as 3(2.4%) & 4(3.2%), respectively.
Candemir's study results were unable to show any
betterment in the prognosis after 30 days because
major adverse cardiovascular events were
observed after one month and found bleeding,
death, and re-infarction to be non-significant and
hence do not prefer one route over the other".

Erdem et al. conducted a study and observed that
major adverse cardiovascular events during
hospital stays were 2.7% and 2.1% in the
intracoronary and intravenous groups,
respectively, with a p-value of 1.00. The separate
parts of the MACE in intracoronary versus
intravenous groups: deaths were 2.1% as compared
to 2.7%, repeat revascularizations were 4.1% versus
8.3%, recurrent Ml 41% and 8.3%, respectively.
These MACE values support our study.

El-Hefny et al. gave tirofiban to 50 patients via
intracoronary and 50 patients via intravenous route
during the primary percutaneous coronary
intervention of AMI patients and compared
whether its outcome is associated with a decrease
in infarct expansion or not. These patients who
underwent PPCl and suffered from anterior
myocardial infarction reached the hospital within
the time frame and were given glycoprotein llb/Illa
inhibitors either through the intracoronary or
intravenous course. Patients with intracoronary
tirofiban had a decrease in infarct size and fewer
chances of heart failure due to preserved LV
function. However, there was no significant
difference in major adverse cardiovascular events
or bleeding chances with either strategy®.

Conclusion

TIMI flow and myocardial blush grade were higher
in the patients receiving intracoronary tirofiban
than intravenous tirofiban during primary
percutaneous coronary intervention (PPCI). So, we
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conclude that, in contrast to intravenous
administration, the intracoronary administration of
tirofiban has shown superior efficacy in improving
myocardial flow in patients with ST-elevation
myocardial infarction (STEMI) undergoing primary
percutaneous coronary intervention (PCI).
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