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ABSTRACT

Objective: Currently in acute coronary syndrome, PCI is most common strategy. No-reflow phenomenon (NR) is

one of serious complication. Aim of this study was to evaluate role of intracoronary bolus administration of tirofiban

in acute coronary syndrome patients with no-reflow during PCI.

Study Design: It is prospective and observational study.

Place and Duration of Study: It is multicenter study, conducted in Karachi, Pakistan from August 2011 to

July 2013.

Patients and Methods: Total of 62 patients of acute coronary syndrome underwent for PCI and developed no-

reflow, received intracoronary bolus tirofiban were included. The angiograp;ic definition of successful reperfusion
t

should include both TIMI 3 flow as well as MBG 2 or 3. No-reflow, sesed by thrombolysis in myocardial
infarction (TIMI) flow and myocardial blush grade (MBG) during trea . Data were entered and analyzed using
SPSS-16 software. Statistical significance was defined as p-value 0.@
Results: Out of 62 patients, 43 were males .The mean age was gl i} ~range from 37 to 70 years. TIMI flow 1 and
11 seen in 17, 37 patients while MBG 1 and 11 seen in 20 and 3 ients before intracoronary bolus administration
of tirofiban. After bolus administration of tirofiban, TIMI flow 111 was seen in 61(98.387 %) out of 62 patients
while MBG 11 and 111 was also noted in 61(98.387 t of 62 patients. It showed better Thrombolysis In
Myocardial Infarction flow grades and TIMI myocardj rfusion grades (OR 0. 22, 95% CI 0 .12 -0 .39, p-value
<0.001) immediately after intracoronary bolus nistration of tirofiban in reflow phenomenon patients
during PCI. N

Conclusion: In patients with ACS, Intracoron@ary) Bolus adminstration of tirofiban is effective drug to improve no-
reflow during percutaneous coronary intagvégtipn especially when patient blood pressure is at lower-side.
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INTRODUCTION conventional drugs was mainly for expanding the

coronary vessel, which might be beneficial to allowing
No-reflow (NR) phenomenon could be defined as the  the formed micro-thrombus to get through the micro-
persistence of reduced flow and regional myocardial  vascular network and removing the coronary occlusion.
dysfunction after the removal of an experimental The conventional pharmacological treatment for NR is
epicardial coronary occlusion'. So far, the precise intracoronary (IC) administration of vasodilators (for
mechanisms of NR have not been fully clarified. The  example, adenosine, verapamil, nitroglycerin, sodium
optimal therapy for NR is still being explored. Some nitroprusside, etc.)®. On the basis of the mechanisms,
studies”™  suggested that the dysfunction of coronary  conventional drugs could not inhibit the sustained
microcirculation perfusion was the central mechanism  thrombi caused by platelet aggregation when balloon
of NR. And it would not occur until the lesion of  was dilating, which limited the effect’®. The effects of
coronary micro-vascular endothelium to a certain extent  these vasodilators in patients with NR were
exists. It was a dynamic and persistent procedure. Once contradictory and could not be sustained by large scale
the phenomenon occurred, the inflammation and lesion  clinical evidence®°. Platelet aggregation plays an
of coronary micro-vascular endothelium would be  important role in the formation of embolization.
aggravated and the effect would sustain for weeks.  Glycoprotein inhibitors (GPI) block the final pathway
Restoration of myocardial perfusion rapidly could be  of platelet aggregation, combine with the glycoprotein
achieved by removing the micro-vascular obstruction 11b/111a receptors selectively and inhibit the
and recovering the ante-grade coronary flow of  thrombinogen | competitively. And also, GPI could
occlusive vessel, and it has become a key of the inhibit the activation, adhesion and aggregation of
treatment for NR®. For NR, the mechanism of  platelets. The pharmacological mechanisms of GPI
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were contributed to the inhibitation of formation of
platelet thrombi, restoration of the ante-grade coronary
flow of occlusive vessel and reducing the incidence of
the ischemia event'2. Tirofiban is one kind of GPI,
which  with high selectivity and short-acting
pharmacological mechanism™. So far, there are some
randomized controlled trials investigated the treatment
of IC bolus administration of tirofiban for NR.
Therefore, the aim of this study was to evaluated the
efficacy of IC bolus administration of tirofiban for NR
during PCI.

MATERIALS AND METHODS

It is prospective, observational and multicentre study,
conducted at Karachi, Pakistan between August 2011 to
July 2013. Total of 62 patients of acute coronary
syndrome underwent for PCI and developed no-reflow,
received intracoronary bolus tirofiban were included.
38 patients had ST-elevation MI, 14 had non-ST
elevation Ml and 10 had a USA ( Table 1). All patients
were given oral aspirin 300 mg, clopidogrel 150-300
mg and unfractioned heparin 5000 to 7500 units before
PCI. Tirofiban was administered as an intracoronary
bolus injection 10ug/kg over 01 min followed by
maintenance intravenous infusion at 0.15ug-kg—1-min
for 12 h. After PCI, all patients were managed in the
cardiac care unit with once-daily dose of aspirin (150-
300 mg) and clopidogrel (75 mg). A beta-blocker, statin |
and an angiotensin-converting enzyme inhibitor (ACEI)
were also routinely prescribed to all patients. Al
coronary angiograms were evaluated by authers a@
€

PCI. Scores of thrombus in the PCl-targeted art
assessed as following: 0: no thrombus; l

thrombus; 2: the length of the thrombys than
50% of the vessel diameter; 3: t of the
thrombus is half to twice the vess eter; 4: the

length of the thrombus is longer than
diameter’® No-reflow in the PCl-targeted coronary
arteries was assessed by Thrombolysis In Myocardial
Infarction (TIMI) flow grade* The TIMI myocardial
perfusion grade (TMPG) was used to assess myocardial
tissue-level perfusion®. TMPG was assessed only in the
area supplied by the PCl-targeted vessel. The
angiographic definition of successful reperfusion
should include both TIMI 3 flow as well as MBG 2
or 3.

Statistical Analysis: Data were entered and analyzed
using SPSS-16 software. Continuous data are expressed
as mean values + SD. Student’s t-test was used to
analyze continuous variables. Categorical variables
were analyzed by chi-square test. P-value <0.05 was
considered statistically significant.

RESULTS

The baseline characteristics of the patients are shown in
Table 1. Out of 62 patients, 43 were males .The mean
age was 51 £13, range from 37 to 70 years. As shown

in table. 11, TIMI flowl and 11 was seen in 17, 37
patients while MBG (Table. 111) 1 and 11 seen in 20
and 33 patients before intracoronary  bolus
administration of tirofiban. After bolus administration
of tirofiban TIMI flow 111 was found in 61(98.387 %)
out of 62 patients while MBG 11 and 111 was also
noted in 61(98.387 %) out of 62 patients. It was found
significantly better Thrombolysis In Myocardial
Infarction (TIMI) flow grades and TIMI myocardial
perfusion grades (OR 0.22, 95% CI 0.12 -0.39,
p-value <0.001) immediately after intracoronary bolus
administration of tirofiban during PCI.

Table No.1: Baseline Characteristics of patients.

Characteristics No.(62)
Age (years) 51 +13
Sex (male) 43
Hypertension 50
Diabetes 20
Current smoker 23
Prior Ml 12
STEMI 38
NSTEMI < 14
USA A 10
Vessel. Q J

L{ 31
REA. Q 19
LCx 12

A

‘Paf)le No.2: TIMI-Flow during PCI.

Timi- Before I/C Tirofiban | After I/C Tirofiban
Flow
0 08 00
1 17 01
11 37 00
111 00 61

1/C =Intracoronary
Table No.3: Myocadial Blush Grade during PCI.

Myocardial-blush Before I/IC | After I/IC
grade. Tirofiban. Tirofiban.
0 07 00
1 20 01
11 33 08
111 02 53
I/C= Intracoronary.
DISCUSSION

The main findings of the present study are as follows.
Intracoronary bolus administration of tirofiban

is associated with an improved in no-reflow
phenomenon in form of TIMI flow and TMPG during
PClI like in other studies'*’. Though TIMI is a classical
indicator of reperfusion during PCI, **%° it does not
mean that TIMI 3 flow represents a normal myocardial
perfusion.”* In other words, myocardial blush grade
(MBG) 01 might occur in the patients with TIMI 3 flow
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during PCI. It had been found that MBG was an
independent predictor of long-term mortality and could
be used to describe the effectiveness of myocardial
reperfusion? Van Hof et al.”® proposed that the
angiographic definition of successful reperfusion
should include both TIMI 3 flow as well as MBG 2 or
3. Moreover, Stone. et al.,?* suggested that MBG could
be used to stratify prognosis of survival in high risk
patients achieving TIMI 3 flow after intervention.
Theoretically, MBG is superior to TIMI when assessing
the myocardial perfusion during PCI. From the recent
researches, GPI has its obvious advantages in inhibiting
the formation of platelet thrombus, but bleeding event
was the main complication. Tirofiban is one kind of
GPI, which with high selectivity and short-acting
pharmacological mechanism.” During PCI, IC bolus
administration of tirofiban might increase the local drug
concentration and improve the coronary flow.
Considering the particular mechanism and short half
life, IC tirofiban selectively blocks the final pathway of
the platelet aggregation, which might contribute to the
improving TIMI flow, MBG and reducing MACE.

In the present study 61.3% of patients had ST-elevation
ACS. Intracoronary tirofiban was administered
immediately after no-reflow phenomenon during PCI
because we hypothesized that local administration of
IIb/llla antagonist would have a faster and more
efficient action on the coronary thrombus and vascular

endothelium than the conventional intravenous bolus ®

injection.

Study Limitations: It was small sample data, the l?@

should not be ignored. Also, the condition of pa
the time and dosage of drugs might have influe
outcomes. Therefore, needs further powerfu é)d S.

CONCLUSION

The treatment of IC bolus admims& of tirofiban
was significantly effective to improve no-reflow
phenomenon during PCI in acute coronary syndrome
patients.

REFERENCES

1. Piana RN, Paik GY, Moscucci M, Cohen DJ,
Gibson CM, Kugelmass AD, et al. Incidence and
treatment of no-reflow after percutaneous coronary
intervention. Circulation 1994;89:2514-2518.

2. Niccoli G, Burzotta F, Galiuto L, Crea F.
Myocardial no-reflow in humans. J Am Coll
Cardiol 2009;54:281-292.

3. Chen YF, Yang YJ. No-reflow phenomenon after
percutaneous  coronary intervention.  Adv
Cardiovasc Dis Jan 2005;26:4-8.

4. Movahed MR, Butman SM: The pathogenesis and
treatment  of no-reflow  occurring  during
percutaneous coronary intervention. Cardiovasc
Revase Med 2008;9:56-61.

~

10.

>

11.

12.

13.

14.

15.

05.Resnic FS, Wainstein M, Lee MK, Behrendt D,
Wainstein RV, Ohno-Machado L et. al.: No-reflow
is an independent predictor of death and
myocardial infarction after percutaneous coronary
intervention. Am Heart J 2003;145:42-46.
Zhao HY. Effects of adenosine in reperfusion of
acute myocardial infarction. China Prac Med 2009;
4:71-72.
Kaplan BM, Benzuly KH, Kinn JW, Bowers TR,
Tilli FV, Grines CL, et al. Treatment of no-reflow
in degenerated saphenous vein graft interventions:
comparison of intracoronary verapamil and
nitroglycerin. Cathet Cardiovasc Diagn 1996; 39:
113-118.
Oldenburg O, Eggebrecht H, Herrmann J, Naber
CK, Haude M, Erbel R, et al. Dose-dependent
effects of in-tracoronary verapamil on systemic
and coronary hemodynamics. Cardiovasc Drugs
Ther 2000;14:651-655.
Huang D, Qian J, Ge L, Jin X, Jin H, Ma J, et al:
Restoration of coronary flow in patients with no-
reflow after primary coronary intervention of acute
myocardialg infarction (RECOVER). Am Heart J
2012; 164%-401.
Warn stad MA, Heitzer T, Goldmann BU,
, Munzel T. Effect of tirofiban on
aneous  coronary intervention-induced

perql . A
C}thellal dysfunction in patients with stable

coronary artery disease. Am J Cardiol 2005; 95:
20-23.

Kouz R, Kouz S, Schampaert E, Rinfret S, Tardif
JC, Nguyen M, et al. Effectiveness and safety of
glycoprotein 1lb/llla inhibitors in patients with

myocardial  infarction  undergoing  primary
percutaneous coronary intervention: a meta-
analysis of observational studies. Int J Cardiol

2011;153:249-255.

Kimmelstiel C, Badar J, Covic L, Waxman S,
Weintraub A, Jacques S, et al. Pharmacodynamics
and pharmacokinetics of the platelet GPIIb /Illa
inhibitor  tirofiban in  patients undergoing
percutaneous coronary intervention: implications
for adjustment of tirofiban and clopidogrel dosage.
Thromb Res 2005;116:55-66.

Zhang WZ, Song MC, Liang JY, Li JH, Lei HD,
Su JQ, et al. Effects of tirofiban in patients with no
reflow during PCl procedure. South China J
Cardiovasc Dis 2008;14:103-105.

Wei L, Li XQ, Jin EZ, Wang XY. Efficacy and
safety of intracoronary tirofiban on no-ref low
phenomenon  after  percutaneous  coronary
intervention.J Clin Cardiol (China) 2011;27:25-29.
Wu J, Xu L, Du H, Wang YR: Influence of
tirofiban on no-reflow after percutaneous coronary
intervention in patients with acute coronary
syndrome. Chin J Evid Based Cardiovasc Med
2012;14:131-133.



Med. Forum, Vol. 25, No. 3 March, 2014

16. Zhang HY, Wang PX, Cao YJ, Wu ZG, Liu HS. 22. Stone GW, Brodie BR, Griffin JJ, Morice MC,
Clinical study of intracoronary injections of Costantini C, Goar FST, et al. Prospective,
tirofiban in acute myocardial infarction patients multicenter study of the safety and feasibility of
with no reflow phenomenon after percutaneous primary stenting in acute myocardial infarction: in-
coronary intervention. J Clin Cardiol (China) hospital and 30-Day results of the PAMI stent pilot
2011;27:25-29. trial. J Am Coll Cardiol 1998;31(1):23-30.

17. Zhang J, Jiang JG: Effects of intracoronary  23. Vant Hof AW, Liem A, Suryapranata H, Hoorntje
injections of tirofiban in acute coronary syndrome JC, De Boer MJ, Zijlstra F. Angiographic
patients with no reflow phenomenon after assessment of myocardial reperfusion in patients
percutaneous coronary intervention. Anhui Med J treated with primary angioplasty for acute
2012;2:155-158. myocardial infarction myocardial blush grade.

18. Geeganage C, Wilcox R, Bath PMW. Triple Circulation 1998;97(23):2302-2306.
antiplatelet therapy for preventing vascular events: 24. Stone GW, Peterson MA, Lansky AJ, Dangas G,
a systematic review and meta-analysis.BMC Med Mehran R, Leon MB: Impact of normalized
2010;8:36. myocardial perfusion after successful angioplasty

19. Hamada S, Nishiue T, Nakamura S, Sugiura T, in acute myocardial infarction. J Am Coll Cardiol
Kamihata H, Miyoshi H, et al. TIMI frame count 2002;39(4):591-597.
immediately after primary coronary angioplasty as  25. Henriques JP, Zijlstra F, Vant Hof AW, De Boer
a predictor of functional recovery in patients with MJ, Dambrink JH, Gosselink M, et al.
TIMI 3 reperfused acute myocardial infarction. J Angiographic assessment of reperfusion in acute
Am Coll Cardiol 2001;38(3):666-671. myocardial infarction by myocardial blush grade.

20. Fu W. Effects of tirofiban in elder patients of acute Circulation 2003;107(16):2115-2119.
myocardial infarction with no-reflow phenomenon
during PCI. Chin J Gerontol 2012;8:1565-1567. Address for Ga%isponding Author:

21. Ndrepepa G, Tiroch K, Keta D, Fusaro M, Dr. Muha ddNawaz Lashari

Seyfarth M, Pache J, et al. Predictive factors and
impact of no reflow after primary percutaneous
coronary intervention in patients with acute
myocardial infarction. Circ Cardiovasc
2010;3(1):27-33.

Q}Q)

Interv ®

Ad

" street,

Defgnce Housing Authority (DHA) Phase-1,
Karai

N
Q
o

(CSF
7, Pakistan

il: nawazlashari@gmail.com
Il No: 03002656269


mailto:nawazlashari@gmail.com

	Efficacy of Intracoronary
Bolus administration of Tirofiban in Acute Coronary
Syndrome Patients with No-reflow Phenomenon
during Percutaneous Coronary intervention (PCI)

