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Introduction ;: No-reflow

* First decribed in the kidney in 1959, “Renal
Ischemia with failed reflow”

« Cardiac no-reflow first reported in animal (dog)
models of the heart, 1974

« Acute myocardial infarction no-reflow first

published 1992
(Ito H et al. circulation. 1992 May;85(5):4699-705.)




No-Reflow
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* No reflow, defined as the presense of
v (TIMI) flow grade <2
v (TIMI) flow grade = 3,

Table 1: Definition for Levels of Mvocardial Blush Grade as
Seen by Angiography

,out myocardial blush grade < 3

Myocardial Blush Angiographic Finding

Grade

Absence of myocardal blush or contrast density
‘Minimal myocardial blush or contrast density

N —o‘ o

than that obtained from the ipsilateral non-infarct
related coronary artery

3 Normal myocardial blush or contrast density,
comparable with that obtained dunng angiography of a
contralateral or ipsilateral non-infarct-related artery
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|nCidenC6 , No-reflow

PCI case : 0.6 to 3.2(%)
Primary PCI : 8.8 to 11.5(%)
v  STEMI : 4~15(%)
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Pathophysiological Mechanisms

LENGNC Vainaoewy
Correcton of hyperghycermnia Diatetes
NACOranal Hyporcholesiorolmia
Lnolm

Distal
embolization

Ischemic injury

radical relenne

Atheroembolism




Infarction; a two-component damage
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Predictors of No-reflow

female sex
age > 65
hypertension, diabetes, hyperlipidemia
CHADS2-VASc score = 3
delayed presentation to the cath lab for STEMI patients
. mild to moderate renal insufficiency, and increased inflammatory markers.
Angiographic risk factors include high thrombus burden, plague
composition reperfusion time > 6 hours

SVG PCI, and lesions longer than 15 mm.



Conseqguences of No-reflow
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In-Hospital Mortality Reinfarction Cardiogenic Shock Heart Failure
Variable STEMI (n = 182.467) Non—STEMI (n = 108,913)
No-reflow No-reflow

Yes (n = 4,895) No (n = 177,572) p Value Yes (n = 1.058) No (n = 107.255) p Value
Mortality 15% 5% <0.0001 7% 2% <0.0001
Myocardial infarction 2% 1% <0.0001 4% 1% <0.0001
Cardiogenic shock 9% 2% <0.0001 5% 1% <0.0001
Heart failure 6% 3% <0.0001 3% 1% <0.0001

Stroke 1% 0.5% <0.0001 0.9% 0.3% 0.0004




Coronary No-Reflow

Prevention

1. Short door to balloon time

2. Optimal blood pressure

3. Optimal blood sugar'5

4. Statins'®

5. Prophylactic intra-coronary dilators
6. Thrombus aspiration, if present 27,28

>

.

810, 42
Consequences

1. Infarct expansion

2. Ventricular arrhythmias

3. Early congestive heart failure

4. Adverse LV remodeling including
LV dilation

~

4 =)

Qn the catheterization lab:"" ’5

1. Thrombolysis in myocardial infarction
2. Myocardial tissue blush
3. TIMI frame count

Qn the cardiac imaging lab: )

1. Gadolinium contrast MRI

2. Myocardial contrast echocardiography
3. Nuclear imaging

N\ -4
4 N\
(Intra-coronary dilators: )
1. Adenosine3.36
2. Nitroprusside®5?
3. Nicardipine3*
4. Verapamil*®
" /




Prevention — before the procedure

1. Diabetes :
« Optimal blood sugar control before the procedure
2. Hypertension :
 control of Hypertension : animal studies suggest HTN maybe
associated with increase risk of no-reflow
3. Hyperlipidemia : STATIN
« Reduction by 4.2% (meta analysis)
* Probably by the pleotronic effects (platelet adhesion inhibition and

thrombosis, improvement of endotherial function)



Prevention — During the procedure

Mechanism of action Dose

* Relaxes vascular smooth muscle of arteries and veins * 50-200pg
Intra coronary

» Decreases venous return Preload /LVEDP & afterload

Nitroprisside - Hypotension. Dose as much as BP permit * 70ug/kg per min

Intra Venous
« Endogenous, short acting, antiplatelet effect
Adenosine - - © °0-200u9
* Potent arterial smooth muscle vasodilator Intra coronary
« Conduction AV block
«  100~250ug

* Relieve small vessel spasm
Intra coronary

verapamil - improve Ca(2+) homepstasis in ischemic myocardium

. [ small vessel spasm
Relieve \ p « 1.67pug/kg per min

nicorandil « Reduce Ca(2+) overload and neutrophil activation Intra Venous

Abciximab  Improve TIMI flow decrease thrombus bueden.
* Risk : Bleeding



Nitroprusside

 Relaxes vascular smooth muscle of arteries and veins
 Decreases venous return Preload /LVEDP & afterload

* Hypotension. Dose as much as BP permit

Intracoronary nitroprusside for the prevention of the
no-reflow phenomenon after primary percutaneous
coronary intervention in acute myocardial infarction.
A randomized, double-blind, placebo-controlled

clinical trial

Guy Amit, MD,” Carlos Cafri, MD,” Sergei Yaroslavtsev, MD,” Shmuel Fuchs, MD.” Ora Paltiel, MD, MSc,©
Akram Abu-Ful, MD,* Jean M. Weinstein, MD,” Arik Wolak, MD,” Reuben Ilia, MD,* and Doron Zahger MD* 30
Beer-Sbeva, Petach-Tikva, and Jerusalem, Israel

Control

Background The aim of this study was tfo test whether nifroprusside (NTP) injected infracoronary immediately before 20 4
primary angioplasty for acute ST elevation acute myocardial infarction (STEMI) prevents noreflow and improves vessel flow

and myocardial perfusion.

P=.05
Methods Ninetyeight patients presenting with STEMI were evenly randomized fo receive either NTP (60 pg) or

placebo. The drug was selectively injected into the infarctrelated artery, distal to the occlusion, in a double blind manner. The
primary end poinis were postintervention angiographic corrected thrombolysis in myocardial infarction frame count and the
proportion of patients with complete (~70%) ST-segment elevation resolution. Secondary end points included myocardial J

blush score and clinical outcome at 6 months follow-up. NTP

10 1

Results Mean (+5D) age was 62 (+12) years, and 87% were men. Baseline characteristics {excluding sex) did not
differ between groups. The corrected thrombolysis in myocardial infarction frame count after angioplasty was 20.8 ! ! ! )
(+18.6) and 20.3 (+21.3) in patients given NTP and placebo, respectively (P = .78). Complete ST segment resolution 0 50 100 150 200
was achieved in 61.7% and 61.2% of NTP and placebo subjects, respectively (P = .96). The distribution of myocardial Days

blush score did not differ between groups. At 6 months, the rate of target lesion revascularization, myocardial infarction,

or death occurred in 6.3% of the NTP group and 20.0% of the placebo group (P = .05). Ko’*)n-Me.of curves of the cumulative porceniogo of the first ovent of

Conclusions In patients with STEMI, selective intracoronary administration of a fixed dose of NP failed to improve larget vessel mbﬂldlon, MI, or death.
coronary flow and myocardial fissue reperfusion but improved clinical outcomes at 6 months. {Am Heart J

2006;152:887.¢9-887.e14.)




Adenosine ; REOPEN AMI Trial

Endogenous, short acting

Vasodilator + antiplatelet effect

Potent arterial smooth muscle vasodilator

Conduction AV block

A

Percent of patients

ST-segment resolution
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Open-Label, Randomized, Placebo-Controlled
Evaluation of Intracoronary Adenosine or

Nitroprusside After ThrombiisiAspiration; During
Primary Percutaneous Coronary Intervention

for the Prevention of Microvascular Obstruction
in Acute Myocardial Infarction

The REOPEN-AMI Study (Intracoronary Nitroprusside Versus Adenosine
in Acute Myocardial Infarction)

Giampaolo Niccoli, MD, Pib,* Stefano Rigattieri, MD,t Maria Rosaria De Vita, MD,1
Marco Valgimigh, MD, PubD,§ Pierfrancesco Corvo, MD, || Franco Fabbiocchi, MD, P,
Enrico Romagnoli, MD, PiiD# Alberto Ranieri De Caterina, MD,** Giuseppe La Torre, MD, i1
Paolo Lo Schiavo, MD, i Fabio Tarantino, MD,{ Roberto Ferrari, MD, PubD,§

Fabnizio Tomai, MD, Pub,|| Paolo Olivares, MDD, Nicola Cosentino, MD,*

Domenico D’Amarnio, MD, Pi1iD,* Antonio Maria Leone, MD, P1iD,* Italo Porto, MD, PubD,*
Francesco Burzotta, MD, Pub,* Carlo Trani, MD, PuD,* Filippo Crea, MD*

Rome, Forli, Ferrara, Milan, and Pisa, Italy

Objectives This study sought to assess whether intracoronary adenosine or nitroprusside following
thrombus aspiration (TA) is superior to TA alone for the prevention of microvascular obstruction (MVO)
in ST-segment elevation myocardial infarction (STEMI) patients undergoing percutaneous coronary
intervention (PQ).

Background MVO, due to its multifactorial pathogenesis, still occurs after TA in a sizeable portion of
patients.



Verapamil

Calcium channel blocker, smooth muscle dilator

Relieve small vessel spasm

Improve Ca(2+) homepstasis in ischemic myocardium

Not able to demonstrate clinical benefit

Short-Term Effects of Verapamil and Diltiazem in
the Treatment of No Reflow Phenomenon: A Meta-Analysis of
Randomized Controlled Trials

A { . )
Study or sebpoup F:c‘ﬂ'::‘m;?:ll Evc-(s::m%m W -u(.);i’:l;;.a-::s cl .\14:.)?;::-:..:)?% Cl
Hendler et al. 2006 0 10 0 10 Not estimable
Huang et al. diltianem 20012 7 34 16 34 35.4% 0.29 [0.10, 0.85] g
Huang et al. verapamil 2012 5 M 16 M 38.0% 0.19 (0.06, 0.62] —
Akturk ¢t al. 2014 11 15 15 15 12.1% 0.08 [0.00, 1.69) € *
Taniyama ct al, 1997 3 20 s 20 11.8% 0.53 (011, 2.60] —_—r
Vijayalakshmi et al. 2006 2 49 1 50 2.6% 2.09 [0.18, 23.77 .
Total (95% CI) 162 163 100.0% 0.30 [0.16,0.57] ’
Total events 28 53
Heterogencity: x° = 4.17,df = 4 (P = 0.38); I° = 4% . : . I
Test for overall effect: Z = 367 (P = 0.0002) 0.01 o1 1 10 100

Favours [experimental]

Favours {control]




GP lIb/llla inhibitors : Abciximab

* Mechanism : inhibit platelet aggregation

* Improve TIMI flow decrease thrombus burden.

* The potential benefit observed with intracoronary abciximab
In DM patients but requires further studies

v Risk : Bleeding



Intacoronary vs Intravenous

. o o . -+
Intracoronary versus intravenous bolus abciximab during W
primary percutaneous coronary intervention in patients with
acute ST-elevation myocardial infarction: a randomised trial

Holger Thiele, Jochen Wéhrle, Rainer Hambrecht, Harald Rittger, Ralf Birkemeyer, Bernward Laver, Petra Neuhaus, Oana Brosteanu, Peter Sick,
Marcus Wiemer, Sebastian Kerber, Klaus Kleinertz, Ingo Eitel, Steffen Desch*, Gerhard Schuler*

Summary

Background Intracoronary administration of an abciximab bolus during a primary percutaneous coronary intervention Lancet 2012;379: 923-31
results in a high local drug concentration, improved perfusion, and reduction of infarct size compared with intravenous  published Online

bolus application. However, the safety and efficacy of intracoronary versus standard intravenous bolus application in February 21,2012
patients with ST-elevation myocardial infarction (STEMI) undergoing this intervention has not been tested in a large- g0|;1o.1o16/5014o-
scale clinical trial. CAMpare
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Infusion ; Inta-coronary Route

Intracotonary



2020 ESC Guidelines for the management of
acute coronary syndromes in patients
presenting without persistent ST-segment
elevation

GP lIb/llla antagonists should be considered for bail-out
if there is evidence of no-reflow or a thrombotic complication.



Main drugs treatment of No-Reflow

Medication Dosage Side Effects
7 (o ——— Intln;;at\.rc;?g:; Zr(zrp%g&)lg {)I)n:?g igoﬁljj;on Bradycardia, hg}]?gptir:ion, chest pain,
Sodium Nitroprusside Intracoronary: 60-100 ug bolus Bradycardia and hypotension
Verapamil Intracoronary: 100-500 pg bolus (max 1 mg) Bradycardia, transient heart block
Diltdazem Intracoronary: 400 pg bolus (max 5 mg) Bradycardia, hypotension
Nicardipine Intracoronary: 200 pg (max 1 mg) Bradycardia, hypotension
Epinephrine Intracoronary: 80-100 ug bolus Malignant arrhythmias
Nicorandil 500 ug (max: 5 mg) Malignant arrhythmias
Streptokinase 250 kU over 3 min Bleeding
Tenecteplase 5 mg (max: 25 mg) Bleeding
Tissue plasminogen activator 0.025-05 mg/kg/h Bleeding
(tPA)
180 ug/kg bolus, then further 180 pg/kg bolus
Eptifibatide 10 min later, then 2 p,:g/l lvgg}{ min infusion for up Bleeding
If CrCl < 50 mL/min, reduce infusion by 50%
25 ug/kg over 3 min, then 0.15 ug/kg/min
Tirofiban infusion forup to 18 h Bleeding

If CrCl < 30 mL/min, reduce infusion by 50%




Algorithm of management and treatment
of the no-reflow phenomenon

YE‘S/ \':'0 YE‘S/




Prevention — During the procedure

v' Adjunctive strategies

« Mechanical intervention
1. Thrombus aspiration

2. Distal Protection device

(DMH'

3. Direct stenting vs Defferred stenting

( % Avoid high pressure stenting / post dilation)

4. Hemodynamic support



1. Thrombus aspiration

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 APRIL 9, 2015 VOL. 372 NO. 15

Randomized Trial of Primary PCI with or without Routine
Manual Thrombectomy

S.S. jolly, J.A. Cairns, S. Yusuf, B. Meeks, J. Pogue, M.). Rokoss, S. Kedev, L. Thabane, G. Stankovic, R. Moreno,
A. Gershlick, S. Chowdhary, S. Lavi, K. Niemela, P.G. Steg, |. Bernat, Y. Xu, W.). Cantor, C.B. Overgaard, C.K. Naber,
A.N. Cheema, R.C. Welsh, O.F. Bertrand, A. Avezum, R. Bhindi, S. Pancholy, S.V. Rao, M.K. Natarajan,

J-M. ten Berg, O. Shestakovska, P. Gao, P. Widimsky, and V. Dzavik, for the TOTAL Investigators*




A Primary Outcome

Cumulative Hazard Rate

No. at Risk
Thrombectomy
PCI alone

Primary
Without

104 .08+
024 0.06 Thrombectomy
064 0.044 Hazard ratio, 0.99 (95% ), 0.85-1.1%)
’ P=0.26
0.02
0.4+
0.00 T T T T T 1
024 0 1 2 3 H 5 5
00 T T T T T 1
0 1 2 3 4 5 1]
Months of Follow-up
5033 4734 4656 4678 4662 4647 4628
030 an 4cdd dées 4651 4642 4618

PCIl with or
Manual Throm

bectomy

B Stroke

Cumulative Hazard Rate

No. at Risk
Thrombectomy
PCI alone

1.0 0.020+
Hazard ratio, 2.08 (95301, 1.29.-3.135)
P-0.002
04 0.015+4
Thrombectomy
o4 0.0104 e
0.005
0.4 PCl alone
0.000 T T T T Y
024 0 1 2 ] 4 '
00 T Y T Y 1 \
0 1 2 3 B S L]
Months of Follow-up
5033 487 4336 43is 4306 4738 4778
5030 4866 4a8¢ 4310 4300 479 4775



1. Thrombus aspiration

-
2015 ACC/AHA/SCAI Focused Manual aspiration
Update on Primary Percutaneous Thrombec tomy

Coronary Intervention for Patients
With ST-Elevation Myocardial Infarction

2011/2013 Recommendation 2015 Focused Update Recomm Comments
endations

| Class lla —_ Class Ilb
Manual aspiration thrombectomy The usefulness of selective and b Modified recommendation (Class
is reasonable for patients underg ailout aspiration thrombectomy i changed from “lla" to “lIb” for se
oing primary PCI. (Level of Evide n patients undergoing primary P lective and bailout aspiration thr

nce: B) Cl is not well established. (Level ombectomy before PCI).
of Evidence: C-LD)

Class Ill: No Benefit Routine aspir New recommendation (“Class Il
ation thrombectomy before prim No Benefit” added for routine as
ary PCl is not useful (Level of Evi piration thrombectomy before P
dence: A) Cl).




Circulation r

Volume 145, Issus 3, 18 January 2022; Pages e13-2114 ﬁ:“;.*l“"
https://doi.org/10.1161/CIR.0000000000001038 Association.

ACC/AHA/SCA| CLINICAL PRACTICE GUIDELINE

2021 ACC/AHA/SCAI Guideline for Coronary Artery
Revascularization: A Report of the American College of
Cardiology/American Heart Association Joint Committee
on Clinical Practice Guidelines

10.4. Thrombectomy

Recommendation for Thrombectomy
Referenced studies that support the recommendation are summarized

Recommendation

1. In patients with STEM)|, routine aspiration throm-
bectomy before primary PCl is not useful.'®

Synopsis Many patients with STEMI will have thrombotic occlusion of the infarct artery on
the initial angiogram. Therefore, it is natural to consider the use of a device that would
decrease thrombus burden to decrease the risk of distal embolization and the no-reflow
phenomenon. However, patients in trials with STEMI undergoing primary PCl did not
derive any clinical benefit from routine rheolytic thrombectomy.”" Additionally, although
the initial studies of aspiration thrombectomy in STEMI demonstrated an improvement in
myocardial blush grades and rates of ST-segment—elevation resolution,® ' larger studies

have not demonstrated improved cardiovascular outcomes with thrombus aspiration.’ ™



2. Distal Protection in ACS

FIGURE 2 No-Rellow Phenomenon Rate and Corrected Thrombolysis in Myocardial Infarction Frame Count Analysis
(%) no-reflow phenomenon CTFC
100
200~
P=0.0261 P=0.0003
75 150 - )
50 41.7 100 ) ®
26.5 .
) - )
0 — — - 0 ‘
Distal protection Conventional Distal protection Conventional
(n=98) Treatment (Nn=93) Treatment
(n=96) (n=88)
In patients with attenuated plaque =5 mm, risk for the no-reflow phenomenon was decreased and corrected TIMI (Thrombolysis In Myocardial
Infarction) frame count (CTFC) was lower in the distal protection group than in the conventional treatment group,

Filtrap, Nipro, Tokyo, Japan Hibi et al. ) Am Coll Cardiol Intv 201 8;1 1:1545—55)



3. Defferred stenting(A) vs Direct stenting(B)
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@ s

Immediate Stenting to Prevent No- or
Slow-Reflow in Acute ST-Segment Elevation
Myocardial Infarction (DEFER-STEMI)

David Carnck, BN 0S8, MBCHRB,' ! Kath G Obdrowdd, MBCHB, MD,!
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Arvnd Sood, MBOHB, MDD, W. Seewart Hillis, MBCuB, MD." I Moedi, MBCuB.!

Alamed Mahrous, MSC,1 Nadeern Ahmed, MBOHEB,® Rebekah Wibon, BMinSc*
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3. Direct stenting vs Defferred stenting
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Deferred versus conventional stent implantation in patients

with ST-segment elevation myocardial infarction
(DANAMI 3-DEFER): an open-label, randomised controlled trial
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Summary

B hgpound Despite ssccessful treatment of the culprit anery lesion by priman pertutanesas conanary intem ention
(1) with stent implantation, thrambotic rmbalixation occumn in some cases, wihich imguin the prognosis of patients
with STaagment elevation myocardial lefarcson (STEMI) We abimed o ssanss the Clinical ouncoemes of deferred siem
Inplamiation verviss standand PCHin patients » ith STEML

Methods We did this open-label. randomised contrnlied trial ot four primary PCI centres in Denmuark. Eligible patients
(aged »18 years) had acute snset sympoms Listing 12 b or less, and STaegment chevation of 0.1 mV or more (n
least two or more cootigooan slectroacaniiographic lends or mewly developed lefl bundle branch block. Patients were
randomby assigned (1:1), vis an clertronic webs based wyxtem with pormusted block siaes of wo 10 i, %0 meocive either
standard princasny PCTw ich immediate stent implantaton of deferred sient implantation 48 b afier the index proceduse
W 3 stabilised fhow could be obtained in the infarcy relased arvery. The primary endpoinit was 2 compesdie of AlkCasise
mortaliey, bospital admission for hean Gilwre, recurrent inaraion, and any smplanned revescalarisation of the targe
vewd within 2 ymry' follow.op. Patients, imestigstons, and treating clinkclns were pot masked W treatment
allocation. We dad amalysis by imention 1o treat. This trial b reghatered with Climical Trials gov, number NCTO1435608,

FawSogs Beween March 1 2001 and Peb I3 2014, we zandindy assgmed 1215 patients o tecebve cither sandard PO
(me i1 2) oot deferred wiens implastamion (ne@))) Modun follos ap Bime wes 42 mooths (JQR ) 3149 Frents compriang the
pricsary endpotst occurred i W9 (15%) patients who had standand PCI aad i 105 (17%) patents who had defermd stemt
Implantation (hazarsd ato 099 ¥5% C1O-76-1. 29, pud) 013, Procediure selated myocardiol misrokn, blooding roquiting
ransfudon o surgrsy, comrast induced nephopating of stroke acoueed b 28 (%) jutients bn the conventonal FCI greap
versis I7 (4% patients i the dederred saerst implansation group with ne sgenifcans dfferenoes between groups.

Intarpretation (n patients with STEML routine defrrred stert implantatson &id not redoce the occurence of death
heunt Galhare, poyocasdial mfarction, of repest revascudariation contpared with cosventional PCL Resuls from
ongoing randomised trials might whed lurther light un the conoept of deferred aenting in this patient populition
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3. Direct stenting vs Defferred stenting

Randomized Controlled Trial > Circ Cardiovasc Interv. 2016 Dec;9(12):e004101.

doi: 10.1161/CIRCINTERVENTIONS.116.004101.

INNOVATION Study (Impact of Immediate Stent
Implantation Versus Deferred Stent Implantation on

Myocardial Infarction

Comparison of Lminediate With Delayed Stenting Using the
Minimalist Immediate Mechanical Intervention Approach in
Acute ST-Segment-Elevation Myocardial Infarction

The MIMI Study

Low: Béike, MD, Pavcal Mairefi, MD, PhD; Lionel Mangm, MD; Gedgone Range, MDD,
Navier Marcugys, MEL Antome Mane. MD: Nadine Fermier, MDD Ofivier Dubrewl, MD:
Gilles Zomour, MD, Garain) Soutcyrawd, M), Chosnphe Canssar, MUY, Nicolas Anmabile, MD. PhD.

Infarct Size and Microvascular Perfusion in Patients
With ST-Segment-Elevation Myocardial Infarction)

Je Sang Kim !, Hyun Jong Lee 1, Cheol Woong Yu 2, Yang Min Kim 1, Soon Jun Hong 1,

Karl s MD. Phi) Raphae) Dagphio, MD; Rene Koming, MIX Chastopbe Robin, MD
Benjamin Fuurie. MD; Lavrent Bonello, MD: Stunislax Champin, MDY, Chine Delhuye, MD,
Framgors Cuilferel. MD: Nathan Mewton. MDB, Phid: Céline Genty, MSc. Magalie Viallon, PhD:
benn Lo Bosson, MD, FhD. Prorre Crosulle, MD, PLD; on beliall of the MIMI brvestiguton

Jae Hyung Park 1, Rak Kyeong Choi !, Young Jin Choi !, Jin Sik Park 1, Tae Hoon Kim T,
Ho-Jun Jang . Hyung Joon Joa . Sang-A Cho 1,Young Moo Ro 1, Do-Sun Lim !

Affiliations + expand
PMID: 27965296 DOI: 10.1161/CIRCINTERVENTIONS.116.004101
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Abstract

Background: The aim of this study was to assess whether deferred stenting (DS) reduces infarct size
and microvascular obstruction (MVQ) compared with immediate stenting (IS) in primary percutaneous
coronary intervention for ST-segment-elevation myocardial infarction.
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Methods and results: From February 2013 to August 2015, 114 patients (mean age: 69 years) were
randomized into the following 2 groups: DS with an intention to stent 3 to 7 days later or IS after
primary reperfusion in 2 centers. The primary and secondary end points were infarct size and the
incidence of MVO, respectively, assessed by cardiac magnetic resonance imaging at 30 days after
primary reperfusion. The median time to the second procedure in the DS was 72.8 hours. Six patients
in the DS group were crossed over to the IS group because of progression of dissection or safety
concerns after randomization. In the intention-to-treat analysis, DS did not significantly reduce infarct



3. Direct stenting vs Defferred stenting
INNOVATION-CORE trial ongoing: 26.3% (N=121/460)

Anterior wall STEMI
ST elevation > Tmm on precordial leads
Symptom onset < 6 hours
Infarct-related artery: LAD at angiography
Successful achievement of TIMI 3 flow before stenting

Randomization to 1:1

A v

Deferred Stenting Group
Stent implantation after 5 (£2) days

Immediate Stenting Group

Primary endpoint : composite of all-cause death, hospitalization due to HF, recurrent MI, TVR
Secondary endpoint:
v" All-cause death / Cardiac death / Hospitalization due to HF / recurrent Ml / TVR / Stent
thrombosis
v 2-d echocardiographic parameter ; LV remodeling index / %LV strain / regional wall motion
abnormality
v Cardiac MR parameter : Infarct size / MVO size / MVO incidence / MVO to infarct ratio




3. Direct stenting vs Defferred stenting
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Canadian Journal of Cardiology 36 (2020) 1805—1814

Methods in Cardiovascular Research

Immediate vs Delayed Stenting in ST-Elevation Myocardial
Infarction: Rationale and Design of the International
PRIMACY Bayesian Randomized Controlled Trial

An international Bayesian Randomized Trial
Comparing Immediate to Delayed Stenting
for ST-Elevation Myocardial Infarction

The PRIMACY Trial =

1,873 participants, including 943 assigned to immediate vs. 930 ey

Specified endpoints (meta-regression)
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3. Direct stenting vs Defferred stenting

No-reflow/slow-reflow
Thrombectomy
Deferred stenting
Potent anti-thrombotic tx
Potent microvasodilator

Stunning
Spontaneous resolution |

S
oronary occlusion

=0

Reperfusion Arrhythmia
Treatable

Lethal Reperiusion injury
Ischemic postconditioning
Remote ischemic postconditioning
Pharmacological conditioning
(Cyclosporin A, adenosine, etc




3. Direct stenting vs Defferred stenting
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Simultaneously balloon ongioplasty, Ischemic Postconditioning and Thrombosuction-performing
catheter (SIBAPOTO catheter) for patient with STEMI
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4. Hemodynamic support

Impella 2.5° "
A

Smaller access for unloading the left

ventricle P Perfusion improvement

Instructions for Use
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/ \ 1. Prevention : Optimal BP, glucose control, Statin
2. Open blood vessel however possible
« Consider mechanical aspiration

3. As soon as some flow

POte nt|a|  If hypertensive, consider nitroprusside
* |If borderline BP, consider adenosine
strategy

* Place temp wire before RCA administration

« Might avoid nitroprusside

« If bradycardia, Might avoid adenosine

K / 4. Consider deffered stenting in STEMI setting




Conclusion

1. In patient undergoing CHIP PCI, an unmet needed exist for the prevention and
treatment of No-reflow
2. No-reflow is associated with larger infarc size, reduced EF, and higher mortality in
patients with CHIP, especially in STEMI setting
3. Evidence on the treatment of no-reflow remains limited
* Intracoronary vasodilators are preferred
« The potential benefit observed with intracoronary abciximab in DM patients but
requires further studies
« May consider thrombectomy
« Treat the patient and manage hemodynamic instability

4. Future perspectives



