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ABSTRACT

Background: No-reflow phenomenon following primary percutaneous coronary
intervention in ST-segment elevation myocardial infarction increases mortality risk.
Intracoronary tirofiban has shown variable results in previous studies, with success
rates ranging from 0% to 96.7%. This study aimed to determine the acute effects of
intracoronary tirofiban in patients with persistent no-reflow despite intracoronary
nitroglycerine administration. Methods: This quasi-experimental study included
131 patients aged 30-75 years with ST-segment elevation myocardial infarction who
developed no-reflow phenomenon (TIMI grade 0) during primary percutaneous
coronary intervention at Sheikh Zayed Medical College and Hospital, Rahim Yar
Khan, from 25-February to 24-June 2025. Following failed response to intracoronary
nitroglycerine, intracoronary tirofiban was administered at 25 pg/kg. Coronary
angiography was repeated after ten minutes to assess TIMI flow grade improvement.
Data analysis included descriptive statistics and stratified analysis using chi-square
test, with statistical significance set at p < 0.05. Results: The mean age was 56.3
10.8 years, with 71.8% male patients. TIMI grade 3 flow was achieved in 82.4% of
patients (95% CI: 75.3%-88.2%). Overall improvement in TIMI flow was observed in
87.8% of cases. Statistically significant associations were found between TIMI grade
3 achievement and age groups (p=0.048), body mass index categories (p=0.041),
infarction territory (p=0.019), diabetes mellitus (p=0.024), and smoking status
(p=0.026). Conclusion: Intracoronary tirofiban demonstrated substantial efficacy in
reversing no-reflow phenomenon after failed nitroglycerine therapy, with higher
success rates in younger patients, non-diabetic individuals, non-smokers, and those
with inferior wall infarction.

INTRODUCTION

myocardial infarction (STEMI) [5]. One of the complication

Acute myocardial infarction (MI) is a major cause of
mortality across the globe and is primarily of two distinct
forms, ie, non-ST-segment elevation myocardial
infarction (NSTEMI) and ST-segment elevation myocardial
infarction (STEMI) [1]. Myocardial infarction is associated
with cluster of symptoms including chest pain,
apprehension, severe diaphoresis and changes in the ECG
[2]. STEMI is a more common form of myocardial
infarction with acute ST elevation myocardial infarction
making up 67% of all cases compared to non-ST elevation
myocardial infarction (NSTEMI) that has been found to
effect only 33% of the population, according to a recent
survey [3]. Myocardial infarction itself is associated with
high mortality rates but if there is co-existence of other
morbidities with it, mortality risk is even higher which has
been observed to increase by 26% [4]. Percutaneous
coronary intervention (PCI) is considered gold standard
intervention for treatment of acute ST-segment elevation
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of PCI is distal micro-embolization of the coronary
thrombus leading to blockage of terminal vessels leading
to no-reflow phenomenon which increases the MI-
associated mortality [6].

If the patient develops no-reflow phenomena various
interventions are done with aim to achieve good
Thrombolysis In Myocardial Infarction (TIMI) flow (grade
3) such as adenosine, verapamil and nitroglycerin [7,8].
One of the intervention that has been studied and
hypothesized to manage this no-reflow phenomenon is
intra-coronary tirofiban (glycoprotein IIb/Illa receptor
antagonist). In this instance, a study was conducted to
determine the acute effect of intra-coronary tirofiban in
patients having no-reflow phenomena after primary
percutaneous coronary intervention (PCI) due to ST-
segment elevated myocardial infarction (STEMI) and
reported that with intra-coronary tirofiban, TIMI flow
grade 3 was achieved in 76.5% of the patients [9]. In
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another study it was reported that among patients having
no-reflow phenomenon during PCI for STEMI, intra-
coronary tirofiban resulted in 90.6% of the patients to
achieve TIMI flow grade 3 [10]. On the other hand, one
study reported that among patients who had no-reflow
phenomenon after PCI, TIMI flow grade 3 was not achieved
even in a single patient given intra-coronary tirofiban [11].
No-reflow phenomenon adds to the mortality related
to myocardial infarction and it is thus important to
administer an intervention that can reverse it without
addition of any morbidity to already sick patient.
Previously, some studies [9,10] have shown significant
benefit of intra-coronary tirofiban while others showing
not only no benefit but an additional risk of having minor
bleeding [11]. To address this discrepancy in previous
literature, present study is conducted with the aim of
determining acute effects of intra-coronary tirofiban in
patients having no-reflow phenomena after having
received intra-coronary nitroglycerine during primary
percutaneous coronary intervention (PCI) due to ST-
segment elevated myocardial infarction (STEMI).

MATERIAL AND METHOD

This quasi-experimental study was carried out in the
Department of Cardiology, Sheikh Zayed Medical College
and Hospital, Rahim Yar Khan, from 25 February to 25 June
2025. Ethical approval for the study was obtained from the
institutional review committee. Written informed consent
was obtained from all participants after a detailed
explanation of the study objectives, procedures, and
potential risks. The study followed the principles outlined
in the Declaration of Helsinki.

A non-probability consecutive sampling technique
was employed to recruit eligible patients. The required
sample size was calculated using the World Health
Organization (WHO) sample size calculator, referencing
the findings of Huang et al, who reported 90.6% of
subjects achieving final Thrombolysis In Myocardial
Infarction (TIMI) grade 3 flow after percutaneous
coronary intervention (PCI). With a 95% confidence level
and a 5% margin of error, the calculated sample size was
131 participants (8).

Participants aged between 30 and 75 years of either
gender who presented with ST-segment elevation
myocardial infarction (STEMI), as defined by
electrocardiographic criteria, and who developed the no-
reflow phenomenon (TIMI grade 0) during primary PCI
were included. Patients with non-ST-elevation myocardial
infarction (NSTEMI), end-stage renal disease with
estimated glomerular filtration rate (eGFR) <15
mL/min/1.73m? known bleeding disorders, prior
coronary angioplasty or coronary artery bypass graft
surgery, uncontrolled hypertension (>180/110 mmHg),
thrombocytopenia (platelet count <150,000/uL), or
hypersensitivity to tirofiban were excluded.

Eligible patients undergoing primary PCI were
initially administered intracoronary nitroglycerine via the
guiding catheter to the infarct-related artery. In cases
where the no-reflow phenomenon persisted (TIMI grade
0), intracoronary tirofiban was administered at a dose of
25 pug/kg. After ten minutes, repeat coronary angiography
was performed to assess improvement in coronary flow.
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Improvement in TIMI flow grade was defined as an
increase from grade 0 to grade 1, 2, or 3, as interpreted by
an experienced consultant cardiologist.

Demographic and clinical data were recorded for each
participant, including age, gender, body mass index (BMI),
infarction territory based on ECG findings, smoking status,
history of diabetes or hypertension, socioeconomic class,
education level, and area of residence. BMI was calculated
by dividing body weight in kilograms by height in meters
squared (kg/m?). Diabetes mellitus was defined as
glycated hemoglobin (HbAlc) 26.5% or current use of
antidiabetic medication, while hypertension was defined
as blood pressure persistently >130/90 mmHg or use of
antihypertensive therapy. The infarction territory was
classified based on corresponding ECG leads: antero-
septal (V1-V2), antero-apical (V3-V4), anterolateral (V5-
V6), lateral (I, aVL), and inferior (IL, ITI, aVF). All data were
documented in a predesigned structured proforma.
Confidentiality and anonymity of participants were
maintained throughout the study process.

Data analysis was conducted using Statistical Package
for Social Sciences (SPSS) version 20. Quantitative
variables such as age and BMI were expressed as mean *
standard deviation (SD), whereas qualitative variables
such as gender, infarction territory, smoking status,
diabetes, hypertension, socioeconomic and educational
status, residence, and pre- and post-tirofiban TIMI flow
grades were summarized as frequencies and percentages.
Improvement in TIMI flow grade was stratified according
to age, gender, BMI, infarction territory, smoking, diabetes,
hypertension, and baseline TIMI grade to control for
potential effect modifiers. The chi-square test or Fisher’s
exact test was applied for post-stratification comparisons,
and a p-value <0.05 was considered statistically
significant.

RESULTS

The mean age of participants was 56.3 + 10.8 years, with a
predominance of male patients (n=94, 71.8%). The mean
body mass index was 26.4 + 3.7 kg/m? Anterior wall
infarction was the most frequent presentation (n=68,
51.9%), followed by inferior wall infarction (n=45, 34.4%)
and lateral wall infarction (n=18, 13.7%). A substantial
proportion of participants had established cardiovascular
risk factors: 52 patients (39.7%) had diabetes mellitus, 61
patients (46.6%) had hypertension, and 57 patients
(43.5%) were current smokers. The majority of
participants belonged to lower socioeconomic status
(n=73, 55.7%) and resided in rural areas (n=76, 58.0%).
Nearly half of the participants had primary education or
less (n=68, 51.9%). (Table 1)

Table 1

Baseline Demographic and Clinical Characteristics (N=131)
n (%) / Mean +

Variable Category SD
Age (years) 56.3+10.8
Age Groups 30-50 years 41 (31.3%)
51-75 years 90 (68.7%)
Gender Male 94 (71.8%)
Female 37 (28.2%)

Body Mass Index

(kg/m?)
BMI Classification

26.4 3.7

Normal (18.5-24.9) 49 (37.4%)
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Overweight (25.0- 58 (44.3%)

29.9)
Obese (230.0) 24 (18.3%)
Infarction Territory Anterior 68 (51.9%)
Inferior 45 (34.4%)
Lateral 18 (13.7%)
Smoking Status Smoker 57 (43.5%)
Non-smoker 74 (56.5%)
Diabetes Mellitus Present 52 (39.7%)
Absent 79 (60.3%)
Hypertension Present 61 (46.6%)
Absent 70 (53.4%)
Socioeconomic Status Lower 73 (55.7%)
Middle 42 (32.1%)
Upper 16 (12.2%)
Education Level Primary or less 68 (51.9%)
Secondary 43 (32.8%)
Higher 20 (15.3%)
Residence Rural 76 (58.0%)
Urban 55 (42.0%)

Following administration of intracoronary tirofiban,
improvement in TIMI flow grade was observed in 115
patients (87.8%). Among these, 108 patients (82.4%)
achieved TIMI grade 3 flow, 5 patients (3.8%) achieved
TIMI grade 2 flow, and 2 patients (1.5%) achieved TIMI
grade 1 flow. No improvement in TIMI flow was observed
in 16 patients (12.2%), who remained at TIMI grade 0. The

achievement of TIMI grade 3 flow, which represents
complete restoration of coronary perfusion, was
considered the primary measure of successful reperfusion.
(Table 2)

Table 2

Distribution of Post-Tirofiban TIMI Flow Grades (N=131)
Post-Tirofiban TIMI 95% CI

Frequency Percentage

Grade
75.3% -
0,
TIMI Grade 3 108 82.4% 88.2%
1.3% -
0,
TIMI Grade 2 5 3.8% 8.7%
0.2% -
0,
TIMI Grade 1 2 1.5% 54%
TIMI Grade 0 (No o 7.2% -
improvement) - L2 19.1%
Overall Improvement 115 87.8% 81.1% -
P o7 92.8%
Stratified analysis revealed statistically significant

associations between TIMI grade 3 flow achievement and
younger age (p=0.048), normal body mass index
(p=0.041), inferior wall infarction territory (p=0.019),
absence of diabetes mellitus (p=0.024), and non-smoking
status (p=0.026), while gender and hypertension status
did not demonstrate significant differences. (Table 3)

Table 3
Stratified Analysis of TIMI Grade 3 Flow Achievement (N=131)
Variable Category TIMI Grade 3 TIMI Grade <3 Success Rate x> / Fisher's Exact p-value
Age Group 30-50 years 37 4 90.2% 3.91 0.048*
51-75 years 71 19 78.9%
Gender Male 81 13 86.2% 3.14 0.076
Female 27 10 72.9%
BMI Category Normal 43 6 87.8% 6.42 0.041*
Overweight 48 10 82.8%
Obese 17 7 70.8%
Infarction Territory Anterior 51 17 75.0% 7.89 0.019*
Inferior 42 3 93.3%
Lateral 16 2 88.9%
Diabetes Mellitus Present 38 14 73.1% 5.12 0.024*
Absent 70 9 88.6%
Hypertension Present 46 15 75.4% 3.78 0.052
Absent 62 8 88.6%
Smoking Status Smoker 42 15 73.7% 4.96 0.026*
Non-smoker 66 8 89.2%
Socioeconomic Status Lower 58 15 79.5% 2.18 0.336
Middle 36 6 85.7%
Upper 14 2 87.5%
Education Level Primary or less 54 14 79.4% 1.87 0.393
Secondary 36 7 83.7%
Higher 18 2 90.0%
Residence Rural 61 15 80.3% 0.89 0.346
Urban 47 8 85.5%
*Statistically significant at p < 0.05
infarction reflects failure of effective myocardial

The overall improvement rate of 87.8% and TIMI grade 3
achievement rate of 82.4% demonstrated substantial
efficacy of intracoronary tirofiban in reversing no-reflow
phenomenon following failed response to intracoronary
nitroglycerine. Stratified analysis identified younger age,
normal body mass index, inferior wall infarction, absence
of diabetes mellitus, and non-smoking status as factors
associated with higher likelihood of achieving optimal
coronary reperfusion following intracoronary tirofiban
administration.

DISCUSSION
No-reflow during primary percutaneous coronary
intervention for ST-segment elevation myocardial
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reperfusion despite an open epicardial artery. Distal
atherothrombotic embolization, platelet activation,
endothelial dysfunction, vasoconstriction, and reperfusion
injury contribute to microvascular obstruction, and
vasodilators alone may be insufficient. Glycoprotein
[Ib/Illa inhibition administered directly into the infarct-
related artery is therefore mechanistically appropriate for
acute reversal of angiographic Thrombosis in Myocardial
Infarction grade O flow [12]. In the present study, 131
patients with persistent no-reflow after intracoronary
nitroglycerine received intracoronary tirofiban 25 pg/kg,
followed by repeat angiography at 10 minutes. Any
improvement to Thrombosis In Myocardial Infarction
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grade 21 occurred in 87.8% (95% confidence interval
81.1%-92.8%), and complete restoration (grade 3)
occurred in 82.4% (95% confidence interval 75.3%-
88.2%). These rates indicate substantial acute
angiographic recovery in a high-risk population with
frequent diabetes mellitus (39.7%), hypertension (46.6%),
and active smoking (43.5%).

The observed reversal is consistent with randomized
evidence in resistant reperfusion failure. In a placebo-
controlled no-reflow trial, intracoronary tirofiban 25
ng/kg increased successful reperfusion versus placebo
(32.5% vs 10.0%, p<0.001) and reduced in-hospital major
adverse cardiovascular events (19.0% vs 36.0%, p=0.02),
although the success definition was not restricted to
Thrombosis In Myocardial Infarction flow conversion
alone [11]. In ERUPTION, intracoronary tirofiban
improved final Thrombosis In Myocardial Infarction grade
3 flow (90.61% vs 76.88%, p=0.007) and complete ST-
segment resolution at 2 hours (62.95% vs 43.68%,
p=0.001) without higher major bleeding (0.53% vs 0.50%)
[13].

Route-comparison studies further support a
pharmacodynamic advantage of intracoronary delivery
when rapid local platelet blockade is required. Some
studies reported higher Thrombosis In Myocardial
Infarction grade 3 flow with intracoronary versus
intravenous tirofiban (96.7% vs 80.0%, p=0.019) with
lower corrected Thrombosis In Myocardial Infarction
frame count (17.9 £ 7.4 vs 23.5 + 9.1, p=0.006) [14,15].
Shivani et al. demonstrated lower 30-day major adverse
cardiovascular events (6.5% vs 14.5%, p=0.008) and
higher 6-month left ventricular ejection fraction (57.7 *
6.1 vs 52.3 + 5.2, p=0.001) with intracoronary dosing [6].
Consistently, pooled analyses found improved Thrombosis
In Myocardial Infarction grade 3 flow (odds ratio 2.11,
p=0.04) and reduced major adverse cardiovascular events
(odds ratio 0.46, p=0.002), while STEMI-specific synthesis
reported lower 30-day events (risk ratio 0.65, p=0.028)
and higher ejection fraction gains (weighted mean
difference 2.03 in-hospital; 6.01 at 6 months) [16,17]. An
updated meta-analysis similarly reported increased
Thrombosis In Myocardial Infarction grade III flow (risk
ratio 1.17) [17,18]. Pragmatic and observational data are
concordant with these efficacy signals. During emergency
percutaneous coronary intervention, intracoronary
tirofiban increased Thrombosis In Myocardial Infarction
grade 3 flow (89.3% vs 85.4%) and reduced major adverse
cardiovascular events (10.7% vs 18.8%) [3].

REFERENCES

1. Avdikos, G., Michas, G., & Smith, S. W. (2022). From Q/non-Q
myocardial infarction to STEMI/NSTEMI: why it's time to
consider another simplified dichotomy; a narrative
literature review. Archives of Academic Emergency
Medicine, 10(1), e78.
https://doi.org/10.22037 /aaem.v10i1.1783

2. Birnbaum, Y. Rankinen, ], Jneid, H., Atar,D., & Nikus, K.
(2022). The role of ECG in the diagnosis and risk
stratification of acute coronary syndromes: An old but
indispensable tool. Current Cardiology Reports, 24(2), 109-
118.
https://doi.org/10.1007/s11886-021-01628-7

IJBR Vol.3 Issue.?7 2025

The stratified findings suggested clinically plausible
modifiers of response. Thrombosis In Myocardial
Infarction grade 3 flow was more frequent in the 30-50
year group than 51-75 years (90.2% vs 78.9%, p=0.048),
and decreased from normal body mass index to obesity
(87.8% to 70.8%, p=0.041), compatible with age- and
adiposity-related endothelial dysfunction and heightened
platelet reactivity. Inferior infarction showed the highest
success (93.3%) compared with anterior infarction
(75.0%, p=0.019), potentially reflecting larger
microvascular injury in extensive anterior territories.
Diabetes mellitus and smoking were associated with lower
grade 3 conversion (73.1% vs 88.6%, p=0.024; and 73.7%
vs 89.2%, p=0.026), supporting the adverse impact of
chronic microangiopathy and impaired nitric oxide
signalling on reperfusion [16,19,20].

A clearly defined, clinically challenging no-reflow state
was evaluated (baseline Thrombosis In Myocardial
Infarction grade 0 after nitroglycerine), using a
standardized intracoronary tirofiban dose and fixed
reassessment time-point, yielding precise acute
angiographic estimates with confidence intervals.
Stratified analyses across common risk factors and
infarction territories provided clinically interpretable
signals. The single-arm design precluded separation of
drug effect from spontaneous recovery, delayed
vasodilator effect, or concurrent procedural measures.
Microvascular perfusion indices (myocardial blush grade,
corrected frame count) and electrocardiographic ST-
segment resolution were not measured, limiting
comparability with several trials. Bleeding and longer-
term clinical outcomes were not reported, and
unmeasured factors such as ischemic time and thrombus
burden may confound subgroup associations.

CONCLUSION

Intracoronary tirofiban administration proved effective in
managing no-reflow phenomenon among patients with
ST-segment elevation myocardial infarction undergoing
primary percutaneous coronary intervention who failed to
respond to initial intracoronary nitroglycerine therapy.
The majority of treated patients achieved restoration of
coronary blood flow, with complete reperfusion being the
predominant outcome. Further investigation through
larger randomized controlled trials with extended follow-
up periods may provide additional evidence regarding
long-term cardiovascular outcomes and optimal patient
selection criteria.

3. Khalid, S. H,, Liaqat, I., Mallhi, T. H.,, Khan, A. H., Ahmad, ], &
Khan, Y. H. (2020). Impact of diabetes mellitus on clinico-
laboratory characteristics and in-hospital clinical outcomes
among patients with myocardial. Journal of the Pakistan
Medical Association, 1-20.
https://doi.org/10.47391/jpma.370

4. Baechli, C., Koch,D., Bernet,S, GutL, Wagner,U,
Mueller, B., Schuetz, P, & Kutz, A. (2020). Association of
comorbidities with clinical outcomes in patients after acute
myocardial infarction. IJC Heart & Vasculature, 29, 100558.
https://doi.org/10.1016/j.ijcha.2020.100558

5. Akhtar, A, Saleemi, M.S. Zarlish, Q. M., Arshad, M. B,,
Hashmi, K. A, & Ghafoor, H. (2023). Experience and

Page | 1452

@T@—Q Copyright © 2025. IIBR Published by Indus Publishers

This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.22037/aaem.v10i1.1783
https://doi.org/10.1007/s11886-021-01628-7
https://doi.org/10.47391/jpma.370
https://doi.org/10.1016/j.ijcha.2020.100558

Zahid, Z. et al.,

10.

11.

12.

13.

IJBR Vol.3 Issue.?7 2025

Acute Effects of Intra-Coronary Tirofiban on No-Reflow Phenomena...

outcomes of primary percutaneous coronary intervention in
a tertiary care hospital in south Punjab, Pakistan. Cureus.
https://doi.org/10.7759/cureus.50024

Rao, S., Bhardwaj, R, Negi, P., & Nath, R. K. (2023). No reflow
phenomenon in CAD patients after percutaneous coronary
intervention: A prospective hospital based observational
study. Indian Heart Journal, 75(2), 156-159.
https://doi.org/10.1016/].ihj.2023.02.002

Faruk Akturk I, Arif Yalcin KA, Biyik |, et al.: (2014). Effects
of verapamil and adenosine in an adjunct to tirofiban on
resolution and prognosis of noreflow phenomenon in
patients with acute myocardial infarction. Minerva
Cardioangiol, 62, 389-97.

Park, C.,, Cho,]., Kim, D., & Kim, C. (2016). Intracoronary
nitroglycerin injection through a microcatheter for coronary
no-reflow following percutaneous coronary
intervention. International Journal of Cardiology, 214, 400-
402.

https://doi.org/10.1016/j.ijcard.2016.03.127

Duan, H., Wan, X,, & Li, B. (2017). Effects of intracoronary
arterial injection of tirofiban on no-reflow phenomenon in
patients with acute ST-segment elevation myocardial
infarction underwent primary percutaneous coronary
intervention. Discussion of Clinical Cases, 4(2), 1.
https://doi.org/10.14725/dcc.v4n2pl

Huang, D., Qian, ., Liu, Z., Xu, Y., Zhao, X,, Qiao, Z., Fang, W.,
Jiang, L., Hu, W,, Shen, C, Liang, C., Zhang, Q., & Ge, ]. (2021).
Effects of Intracoronary pro-urokinase or Tirofiban on
coronary flow during primary percutaneous coronary
intervention for acute myocardial infarction: A multi-center,

placebo-controlled, single-blind, randomized clinical
trial. Frontiers in Cardiovascular Medicine, 8.
https://doi.org/10.3389/fcvm.2021.710994
Akpek, M., Sahin, 0., Sarli, B, Baktir, A.0.,, Saglam, H,,

Urkmez, S., Ergin, A, Oguzhan, A,, Arinc, H.,, & Kaya, M. G.
(2014). Acute effects of Intracoronary Tirofiban on no-
reflow phenomena in patients with ST-segment elevated
myocardial infarction undergoing primary percutaneous
coronary intervention. Angiology, 66(6), 560-567.
https://doi.org/10.1177/0003319714545780

Oikonomou, E,, Mourouzis, K., Vogiatzi, G, Siasos, G.,
Deftereos, S., Papaioannou, S., Latsios, G., Tsalamandris, S., &
Tousoulis, D. (2018). Coronary microcirculation and the no-
reflow phenomenon. Current Pharmaceutical
Design, 24(25), 2934-2942.
https://doi.org/10.2174/1381612824666180911122230
Ghonim, A. A, Mostafa, A, Emara, A, Algazzar, A.S., &
Qutub, M. A. (2019). Clinical outcome of intracoronary

(SIoRe

14.

15.

16.

17.

18.

19.

20.

versus intravenous high-dose bolus administration of
tirofiban in diabetic patients undergoing primary
percutaneous coronary intervention. Cardiovascular Journal
of Africa, 30(5), 285-289.
https://doi.org/10.5830/cvja-2019-027

Tang, X,, Li, R, Jing, Q., Liu, Y., & Liu, P. (2015). Efficacy and
safety of Intracoronary versus intravenous administration
of Tirofiban during percutaneous coronary intervention for
acute coronary syndrome: A meta-analysis of randomized
controlled trials. PLOS ONE, 10(6), e0129718.
https://doi.org/10.1371 /journal.pone.0129718

Tian, R, Liy, R, Zhang, ], Li, Y., Weij, S., Xu, F,, Li, X, & Li, C.
(2023). Efficacy and safety of intracoronary versus
intravenous tirofiban in patients with ST-segment elevation
myocardial infarction undergoing primary percutaneous
coronary intervention: A meta-analysis of randomized
controlled trials. Heliyon, 9(5), e15842.
https://doi.org/10.1016/j.heliyon.2023.e15842

Jia, H., Lu, C., & Sun, P. (2017). Intracoronary administration
of tirofiban during percutaneous coronary intervention
facilitates patients with acute coronary
syndrome. Oncotarget, 8(63), 107303-107311.
https://doi.org/10.18632 /oncotarget. 19179

Chen, Y., Zhou, P., Yan, H,, Zhao, H., Song, L., Liy, C,, ... & Wang,
J. (2013). Impact of selective infarct-related artery infusion
of tirofiban on myocardial reperfusion and bleeding
complications in patients with acute myocardial infarction:
the SUIT-AMI trial. The Journal of Invasive Cardiology, 25(8),
376-382.

Saddique, M. A., Jamshaid, M. M., Abbas,S.,, & Jabeen, K.
(2022). Outcome of Intracoronary Tirofiban administration
at primary percutaneous coronary intervention in St-
elevation myocardial infarction patients. Pakistan Journal of
Cardiovascular Intervention, 2(1), 20-27.
https://doi.org/10.58889 /pjcvi.2.20.27

Saddique, M. A,, Jamshaid, M. M., Abbas,S., & Jabeen, K.
(2022). Outcome of Intracoronary Tirofiban administration
at primary percutaneous coronary intervention in St-
elevation myocardial infarction patients. Pakistan Journal of
Cardiovascular Intervention, 2(1), 20-27.
https://doi.org/10.58889 /pjcvi.2.20.27

Chen, G, Wang, H,, Zou,]., & Yuan,X. (2020). Effects of
intracoronary injection of nicorandil and tirofiban on
myocardial perfusion and short-term prognosis in elderly
patients with acute ST-segment elevation myocardial
infarction after emergency PCl. World Journal of Emergency
Medicine, 11(3), 157.

https://doi.org/10.5847 /wjem.j.1920-8642.2020.03.005

Page | 1453

Copyright © 2025. IIBR Published by Indus Publishers

This work is licensed under a Creative Commons Attribution 4.0 International License.


https://doi.org/10.7759/cureus.50024
https://doi.org/10.1016/j.ihj.2023.02.002
https://doi.org/10.1016/j.ijcard.2016.03.127
https://doi.org/10.14725/dcc.v4n2p1
https://doi.org/10.3389/fcvm.2021.710994
https://doi.org/10.1177/0003319714545780
https://doi.org/10.2174/1381612824666180911122230
https://doi.org/10.5830/cvja-2019-027
https://doi.org/10.1371/journal.pone.0129718
https://doi.org/10.1016/j.heliyon.2023.e15842
https://doi.org/10.18632/oncotarget.19179
https://doi.org/10.58889/pjcvi.2.20.27
https://doi.org/10.58889/pjcvi.2.20.27
https://doi.org/10.5847/wjem.j.1920-8642.2020.03.005

