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The Goal of Primary PCIl in STEMI

Restore flow in the
culprit artery.

Optimize myocardial
perfusion.

Preserve LV function.

Prevent mechanical
complications.

Reduce mortality!



ESC GUIDELINES

2012

ESC Guidelines for the management of acute
myocardial infarction in patients presenting
with ST-segment elevation

The Task Force on the management of ST-segment elevation acute
myocardial infarction of the European Society of Cardiology (ESC)

Approximately 50% of STEMI patients have significant multivessel
disease. Only the infarct-related artery should be treated during
the initial intervention. There is no current evidence to support

emergency intervention in non-infarct-related lesions.””"® The

only exceptions, when multivessel PCl during acute STEMI is jus-
tified, are in patients with cardiogenic shock in the presence of
multiple, truly critical (=90% diameter) stenoses or highly un-
stable lesions (angiographic signs of possible thrombus or
lesion disruption), and if there is persistent ischaemia after PCl
of the supposed culprit lesion. However, in patients with multi-
vessel disease and cardiogenic shock, non-culprit lesions
without critical stenoses should not routinely be stented.”” See
also section 3.5.4.9.

Primary PCl should be limited to the culprit vessel with the exception of cardiogenic shock and persistent ischaemia
after PCl of the supposed culprit lesion.
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ACC/AHA Guidelines for the Management of Patients With ST-Elevation Myocardial

© 2004 by the American College of Cardiology Foundation and the Amenican Heart Association, Inc.

ACC/AHA PRACTICE GUIDELINES—FULL TEXT

ACC/AHA Guidelines for the Management of Patients With
ST-Elevation Myocardial Infarction

A Report of the American College of Cardiology/American Heart Association Task Force on

Practice Guidelines (Committee to Revise the 1999 Guidelines for the Management of
Patients With Acute Myocardial Infarction)

Developed in Collaboration With the Canadian Cardiovascular Society

Class 111
1. PCI should not be performed in a noninfarct artery at

the time of primary PCI in patients without hemody-
namic compromise. (Level of Evidence: C)
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2013 ACCF/AHA Guideline for the Management of ST-Elevation Myocardial Infarction:
Executive Summary : A Report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice Guidelines
Patrick T. O'Gara. Frederick G. Kushner. Deborah D. Ascheim. Donald E. Casey. Jr. Mina K.
Chung. James A. de Lemos, Steven M. Ettinger. James C. Fang, Francis M. Fesmire, Barry A.
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Morrow. L. Kristin Newby. Joseph P. Ornato. Narith Ou. Martha J. Radford. Jacqueline E.
Tamis-Holland. Carl L. Tommaso. C ynthia M. Tracy, Y. Joseph Woo and David X. Zhao

Circulation. published online December 17, 2012:

Table 2. Primary PCI in STEMI

Ischemic symptoms <12 h

Ischemic symptoms =12 h and
contraindications to fibrinolytic therapy

The ACCF/AHA Guidelines on MV & STEMI irrespective of time delay from FMC

have not changed since 2004 up to date! Cardiogenic shock or acute severe HF
irespective of time delay from Ml onset

Evidence of ongoing ischemia 12 to 24 h
after symphom onset

PCl of a noninfarct artery at the time of
primary FCl in patients without
hemodynamic compromise
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APPROPRIATE USE CRITERIA

ACCF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT

2012 Appropriate Use Criteria for
Coronary Revascularization Focused Update

UANSTEMI — CarslogenicShock

o

Low-Risk Intermeoiata/High-

Features RiskFeatures 2
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m Reperfusion Therapy

|
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J Am Coll Cardiol 2012;59:857-881.



Prognostic Impact of Staged Versus
“One-Time” Multivessel Percutaneous
Intervention in Acute Myocardial Infarction
Analysis From the HORIZON® J'L_I"'.Il (Harmonizing C'.I'm.:_r:m_

With Revascularization and Ste

Ran Kornowski, MD,*
Abid Assali, MD,* Bimmer C . 2 Bernard . G , MDD, | 5
Bernhard Witzenbichler, X o Guagliumi, MD,|| Dariu Dudrlr MDY M

e, MD # for the HORIZONS-AMI Trial Inve

;J“‘-I:. |_.F!' .._..1.-.. '!r

Objectives The purpose of this study was to compare a one-time primary percutanecus coronary intervention (PCIl) of the
culprit and nonculpri ions with PCl of only the culprit lesion and staged nonculprit PCIl at a later date in pa-
tients with 5T-segment elevation myocardial infarction (STEMI) and multivessal diseasa.

Background In patients with STEMI and multivessel disease, it is unknown whether it is safe or even desirable to also treat
the nonculprit vessal during the primary PCl| procedure.

Mathods In the HORIZONS-AMI (Harmonizing Outcomes With Revascularization and Stents in Acute Myocardial Infarction)

nalyzed included the 1-year rates of major adverse cam
ction, target-vessal revascularization for ischemia. and stroke.

Singhe versus staged PCl was associated with higher 1-year mortality (!
fidenca interval [Cl]: 1.93 to B.86, p <= 0L0001) i

ite,/probable stent thrombosis |
trend toward greater major adverse cardiovascular
0.08). The mortality advani faworing staged PCI ] v el
tive multivessel PCL Also, the staged PCI strategy was independently associated with lower allcause mortality at 30
days and at 1 year.

Conclusions A deferred angioplasty strategy of nonculprit kesions should remnain the standard approach in patients with STEMI un-
ing primary PCl, as multivessel PCl may be associated with a greater hazard for mortality and stent thrombosis.
(Harmaonizing Outcomes With Revascularizat nd Stents in Acute Myocardial Infarction [HORIZONS-AMI];
() Am Caoll Cardiol 2011 0me) @ 2011 by the American College of Cardiology Foundation

Kornowski R et al. J Am Coll Cardiol. 2011;58:704-11.



23602~ pts with STEMI with symptom onset s12 hours
Randomizedinto  UEH S GPAIb/IIa inipItor:
VS, Bivalirudinimonotherapy (== provisional \GRAIb/Il12)
and'to Express'™ BMSvs. TaxusM Stent:

668 RPatients (1.6:5%)
With multivessel/CAD underwent: PElo1;

[Neculprit:and non-culpritiesion

| Therapeutic strategy |

‘Single/One time’ PCI (N=275) ‘Staged’ PCI (N=393)
I |

. N
Retrospective analysis - 1 and 3 year Outcomes




3 Year Cumulative Mortality Rates

Single
-— Staged
25 1
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3 Year Cardiac-Death Rates
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3 Year Cumulative Death/MIl Rates

Single

-— Staged
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3 Year Cumulative Ischemic TLR

Single
- Staged

N
(6)

HR: 1.61 [95% CI: 1.04, 2.50]
P=0.032
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Ischemic TLR (%)

o
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Time in Months

27 30 33 36
Number at risk:

Single 275 242 234 225 209 207 200 193 191 133
Staged 393 374 366 359 341 339 330 321 317 219

*TLR=Target lesion revascularization



3 Year Cumulative MACE*
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*MACE = All cause death, reinfarction, ischemic TVR or stroke




3 Year Cumulative Stent Thrombosis*
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Number at risk:
Single 275 244 241 235 228 227 221 216 214 151
Staged 393 380 375 374 365 362 354 345 342 238

*Any stent thrombosis = definite or probable or possible (per protocol ARC defined)



Multivariate Analysis Model
3 Years Outcomes

Death
Staged PCI (vs. Single) 0.0086 0.48 [0.27, 0.83
Age (10 yr increase) <0.0001 1.95[ 1.50, 2.54]
Killip Class 2-4 0.0015 2.85[1.49, 5.44]
Cardiac death
Staged PCI (vs. Single) 0.0195 0.40 [ 0.18, 0.86
Age (10 yr increase) 0.0229 1.49[1.06, 2.11]
Killip Class 2-4 0.0366 2.64 [ 1.06, 6.55]
MACE
Staged PCI (vs. Single) 0.0783 0.73[0.51, 1.04]
Age (10 yr increase) 0.090 1.15[0.98, 1.35]
LVEF (10% decrease) 0.0004 1.28[1.11, 1.46]

Covariates - age, killip class 2-4, LVEF, diabetes, baseline TIMI 0/1, LAD d
symptom to first balloon time, clopidogrel loading dose 600ng, pre-randomi

isease, bivalirudin (vs. UFH+IIb/111a),

zation heparin



Culprit Vessel Only Versus Multivessel

and Staged Percutaneous Coronary Intervention

for Multivessel Disease in Patients Presenting
With ST-Segment Elevation Myocardial Infarction

A Pairwise and Network Meta-Anal;

Pieter ]. Vlaar, MD, PuD,* Karim D. Mahmoud, BS,* David R. Holmes, Jr, MD, PHD,#
Gert van Valkenhoef, MS,# Hans L. Hillege, MD, PaD,* Iwan C. C. van der Horst, MD, PuD,*
Felix Zijlstra, MD, PuD,§ Bart . G. L. de Smet, MD, PuD*

Objectives The purposes of this study were to investi
tion (STEMI) and multivessel disease |M'I.I'I:I| P OUs COFDNary interver ]
or also nonculpri sels and. when performing PCI for prit vessals, whether it !-h:uld tul-.e pla._
srimary PCI or staged procedures.

Background A significant percentage of STEMI patients have MVD. However, the best PCl strategy for nonculprit vessel le-
sinns is wnknown.

Mathods Pairwise and network meta-analyses were performed on 3 PCl strategies for MVD in STEMI patients: 1) culprit
vessel only PCl strate; ulprit PCl fined as PCI confined t prit vessal lesions only; 2) multi 1 BCI
strategy (MY-PCl), defined as PCl o it W ell @5 =3 it vessel lesions; and 3) staged PCI
strategy [staged = i 0 i afte ich =-1 nonculprit vessel lesions ara
treated during staged p . Pros tro ztive studies were included when researc
were patients with STEMI and MVD undergoing PCl. The primary endpoint was short-term maortality.

Four prospective and 14 retrospective studies involving 40,280 patients were included. Pairwise meta-analyses
PC1 and MV-PCI and m;r. A
wp. In network analyses, s

Conclusions This meta-analysis supports
When significant nonculprit + lesions: are suitable for PCI, they should only be treated during staged
procedures. (] Am Coll Cardiod 2011:5 T03] 11 by the American College of Cardiclogy Foundation

*V0aar PJ et al. JACC 2011;58:692-703



A Culprit only PCI Multivessel PCI Odds Ratio Odds Ratio
Study or Subgroup Evants Total Events Total Weight IV, Random, 95% CI IV, Random, 95% Ci
Prospective studies
Di Maro 2004 ) 17 1 52 05% 096 j0.04, 25.20)
Khattab 2008 : 45 2 25 1.5% 0.82 [0.13,5.28)
Politi 2010 a4 ] 85 4.5% 1.80 [0.64, 5.03)
Subtotal (95% C1) 146 142 6.0% 1.45 [0.61, 3.46)
Total events 16 9
Hetarogenaty: Taw' =000, Ch¥ =058, =2 (P=075) F=0%

Test for averall effect Z = 0.85 (P = 0.40)

Retrospective studies

Comus 2004 42 354 5 26 0.57 [0.20, 1.56]
Dziewierz 2010 57 T07 70 5% 0.47 [0.23, 0.85)
Hannan 2010 28 503 = 0.76 [0.46, 1.27]
Mohamad 2010 3 a0 ? 0.28 [0.04, 2.11)
Qarawars 2003 2 25 85 0.83[0.17,4.17)
Roe 2001 13 79 ! 79 0.62 [0.28, 1.37]
Schaal 2010 656 124 37 0.78 [0.37, 163]
Toma 2010 m 197% 216 042 (0.27, D 65)
Varani 2008 16 152 142 0.68 [0.34, 1.28)
Sublotal (95% CI) 3953 1175 0.57 [0.45,0.73)
Total events 340 155

Heterogeneny: Tau' =000, ChF =507, di =8 (FP=075 F=0%

Test for averall eMect Z » 4 63 (P < 0.00001)

Total {95% CI) 4099 1317 100.0% 061[04%,077]
Total evenss 56 164

Helerogenery: Tau® = 0.00; Chi® = 9.76, df = 11 (P = 0.65); F = 0%

Test tor averall efect Z= 4 .25 (P < 0.0001)

Network meta-analysis
All studies (n=15) 0.63 [0.45, 0.86) >

) . 4 --s
0. 0.1 i 10 100
Favors culpnt onty PC Favors muliivesset PCI

Culprit PCI Versus MV-PCI and Staged PCI for Long-Term Mortality

{A) Resuks of pairwise and network metaanalyses of studies comparing odor lesion PClversus MY PCE for longterm mortaley. Continued on the next page

*Vlaar PJ et al. JACC 2011;58:692-703




Staged PCI

B

Sudy or Subgroup

Culprit only PCI
Evants

Total Eveniz Total Weight

Odds Ratio

I, Random, 95% I

Cdds Ratio
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Hederogeneity: Mol applicable

Tesl for ovarall effect: Z=1.72 (P = 0.09)
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Retrospective studies
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Total events
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148 i
248 10
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4
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Todal everts 102 35

100.0°%

Heterogeneity: Tau® = 0.10; Chi* = 7.74, df = 6 [P = 0.26); F=22%

Test for overall effect: £ =218 (P = 0.0d)

Metwark meta-analysis
All studies (n=15)

(B} Resulis of painwise and network mets-anafyses of studies comparing culorit PGl versus staged PC for lorgidem mortakty.

2,79 [0.87, 9.01]
2.70 [0.87, 9.01]
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0.5 [0.08, 3 A3]
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Continued on the nest page
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Culprit only or multivessel percutaneous coronary

interventions in patients with ST-segment elevation

myocardial infarction and multivessel disease

Lisette Okkels Jensen'*, MD, DMSci, PhD: Per Thayssen!, MD. DMSci; Déra Kérmending Farkas®, MSc;
Mikkel Hougaard!, MD: Christian Juhl Terkelsen®, MD. PhD: Hans-Henrik Tilsted*, MD; Michael Maeng?®, MD.
PhD: Anders Junker’, MD. PhD: Jens Flensted Lassen®, MD, PhD; Erzsébet Horvath-Puho®, MSc, PhD;

Henrik Toft Serensen®, MD, DMSci. PhD: Leif Thuesen’, MD, DMSci

Table 4. Relative risk estimates for death for patients with single versus multivessel disease PCI.

In-hospital mortality - n (%)

Single vessel
disease

reference

Multivessel PCI

HR, 95% ClI
0.92 (0.51-1.66)

B CEurolntervention 2012:8:456-464

Multivessel PCI at
the time of PPCI

HR, 95% CI
2.09(1.11-3.94)

Multivessel PCI

staged in-hospital

HR, 95% CI
0.44(0.11-1.81)

Multivessel PCI
within 60 days

HR, 95% CI

30-day mortality - n (%)

0.83 (0.56-1.25)

2.11 (1.36-3.25)

0.35(0.09-1.40)

0.12 (0.03-0.48)

12-month mortality - n (%)

0.76 (0.56-1.03)

1.563 (1.07-2.18)

0.60 (0.28-1.26)

0.28 (0.14-0.54)

24-month mortality - n (%)

0.84 (0.66-1.08)

0.57 (0.29-1.10)

0.38 (0.23-0.61)

Overall mortality - n (%)

0.96 (0.80-1.14)

(
(
1.66 (124-2.24)
1.60(1.27-2.01)

0.75(0.49-1.14)

0.62 (0.49-0.86)

Relative risk estimates adjusted for age, gender, and comorbidity index.
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Culprit Vessel Percutaneous Coronary Intervention
Versus Multivessel and Staged Percutaneous
Coronary Intervention for ST-Segment Elevation
Myocardial Infarction Patients With Multivessel Disease

Edward L. Hannan, PuD,* Zaza Samadashvili, MD,* Gary Walford, MD,+
David R. Holmes, Jr, MD,# Alice K. Jacobs, MD,§ Nicholas J. Stamato, MD,|
Ferdinand J. Venditti, MD,§ Samin Sharma, MD.# Spencer B. King IIT, MD**

Table 5. Mortality Rates (%) for Propensity Matched Multivessel Disease STEMI Patients by Revascularization Strategy During the Indax Procedure

Culprit Vessel Revascularization Multivessel Revascularization Percentage
Owtcomsa by Subgroup at the Time of PPCI at tha Time of PPCI Differance p Value

All patients n = 503 n = 503
Death, %
n-hospital 20 34
12 months 55 7.1
24 months 6.6 8.6
42 months 10.8 11.8

Fatients without hemodynamic instability, LVEF <20%, n = 458 n = 458
malignant wentricular arrbythmia

Death, %
n-hospital

12 mionths
24 mionths
42 mionths




Multivessel versus culprit-only revascularisation in ST
elevation acute myocardial infarction: facts and criticism

Ran Kormowski, MD, FESC, FACC

B Curolntervention 2012:8:423-425

*A final conclusion cannot yet be drawn in this field of investigation as most data addressing
this question were derived from retrospective investigations or post hoc analyses.

*Most reports described significant baseline differences between the two analysed groups,
which may have influenced the clinical outcomes.

*/t is possible that patients treated with acute multivessel PCl were sicker and at greater
cardiac risk regardless of the treatment strategy.

*Given the risk of residual confounding, a randomised trial is required to definitively address
this issue.



Conclusions

* According to the most contemporary dat and
Guidelines documents, in patients with STEMI who
are undergoing primary PCl and not in cardiogenic
shock, a deferred angioplasty strategy of non-culprit
lesions should be the standard approach in patients
with MVD.

* Multivessel PCl during the course of STEMI may be
associated with a greater hazard for mortality,
cardiac-mortality, stentthrombosis and MACE
compared to staged PCI.



Final Quote

“Facts are stubborn, but
statistics are more pliable”

Mark Twain (1835 -1910)




