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• Culprit versus complete revascularization in MVD

• Culprit versus complete revascularization in 
cardiogenic shock
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Multivessel Stenting in 

STEMI



Senario 1



Recent posterior STEMI







Management

Culprit only



PCI LCX (DES)



Senario 2



Anterior STEMI & double infarction



Cath Lab





Management

Complete Revascularization



PCI LAD (DES)



PCI RCA (DES)



Senario 3



Inferior & RV STEMI

MVD

NO Cardiogenic shock







Management

What to do???



PCI LAD (2DES)



PCI RCA (DES)

When to do it?!



30-50% of STEMI patients have additional 

stenoses other than the infarct related 

artery1,2

Current guidelines support culprit vessel PCI 

only

Contemporary studies have, however, 

suggested preventive revascularization 3,4

Background

1 Jong JA al. Coronary Artery disease 2006
2 Muller DW et al. Am Heart J  1991
3 Wald  et al. NEJM 2013
4 Gershlick et al. ESC 2014



PRAMI



Kaplan–Meier Curves for the Primary Outcome.

Wald DS et al. N Engl J Med 2013;369:1115-1123



Criticism about the study:

•Sample size is small

•Larger number of patients were inferior infarcts

•EF was not reported in the study

•The study stopped prematurely??? 
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Death, MI, heart failure, or
repeat revascularization

CvLPRIT

• Death, MI, heart failure, or ischemia-driven 

revascularization at 12 months: 10.0% of the 

complete revascularization group vs. 21.2% of 

the culprit-only group (p = 0.009)

• All-cause mortality: 1.3% vs. 4.1% (p = 0.14), 

respectively 

• MI: 1.3% vs. 2.7% (p = 0.39), respectively

• Heart failure: 2.7% vs. 6.2% (p = 0.14), 

respectively

• Repeat revascularization: 4.7% vs. 8.2% (p = 

0.2), respectively 

Trial design: Participants with STEMI were randomized to complete revascularization (n = 

150) vs. culprit-only PCI (n = 146).

Results

Conclusions

• Among STEMI patients, complete 

revascularization appears beneficial at 

reducing major adverse cardiac events

• Benefit was primarily due to reduction in repeat 

revascularization procedures

Presented by Dr. Gershlick at ESC 2014

(p = 0.009)

Complete revascularization
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Culprit-only revascularization



Criticism about the study:

• Small study but significant outcome

• No FFR or IVUS of the N-IRA lesions

• Open study



The Third DANish Study of Optimal Acute Treatment of Patients 
with ST-segment Elevation Myocardial Infarction

PRImary PCI in MULTIvessel Disease - DANAMI3-PRIMULTI
Thomas Engstrøm, MD, DMSci, PhD

Rigshospitalet, University of Copenhagen, Denmark





Randomise conventional PPCI, iPOST, defer stenting

627 Multivessel disease

313 IRA PCI only 314 FFR guided complete revascularisation

2239 STEMI < 12 hours 

Randomise 

(>50% stenosis in non IRA > 2 mm suitable for PCI)

2212 Successful infarct related artery PCI 

DANAMI3-TRIAL PROGRAM 

DANAMI3-

PRIMULTI



Primary endpoint

DANAMI3-

PRIMULTI



Individual components of primary endpoint

DANAMI3-

PRIMULTI

Composite

Non fatal MI All cause death

Revascularisation



Subgroup analysis 

DANAMI3-

PRIMULTI

Number of patients Events Hazard Ratio (95% CI) Pinteraction

627 108 0.56 (0.34–0.83)

506 88 0.53 (0.34 – 0.82) 0.5

121 20 0.75 (0.31 – 1.8)

339 55 0.33 (0.18 – 0.60) 0.02

288 53 0.89 (0.52 – 1.5)

556 94 0.56 (0.37 – 0.85) 1.0

71 14 0.55 (0.17 – 1.7)

410 72 0.67 (0.42 – 1.1) 0.2

217 36 0.38 (0.18 – 0.79)

583 102 0.60 (0.40 - 0.89) -

44 6 -

 

Figure: Primary endpoint in various 

subgroups. 

* As there were no events in patients with 

prior myocardial infarction randomized to 

Complete revascularization, Hazard Ratio was 

not calculated for this subgroup. 

 

* there were no events in patients with prior myocardial infarction randomized
to complete revascularization



Conclusions

DANAMI3-

PRIMULTI

Complete FFR guided revascularisation of multivessel disease in STEMI patients,
staged within the index admission, reduced the primary endpoint of all cause death,
reinfarction and repeat revascularisation

40% of repeat revascularisations were urgent

However, the reduction in the primary endpoint was driven by repeat revascularisations
and not by hard endpoints

Therefore, although complete revascularisation should be recommended, any condition
that makes complex PCI unattractive may support a more conservative strategi of IRA
PCI only   



The PRAMI, CvLPRIT, and DANAMI-3-PRIMULTI trials

MACE 

Wald DS et al. N Engl J Med 

2013;369:1115-23 

Gershlick AH et al. JACC 

2015;65:963-72 

Engstrøm T et al. Lancet 

2015;386:665-71

The PRAMI trial The CvLPRIT trial The DANAMI3-PRIMULTI trial



Single vs Staged PCI in Ptes with MVD: Horizons AMI

668 ptes con IAM ST





PRAMI

Revasc. 

based on

angio 

Revasc.

based on

FFR 

Revasc. 

based on

Ischemia / sympt.

Revasc. 

based on

angio

Revasc. 

based on
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CvLPRIT

MV-STEMI

Patients

Aggressive

MV-PCI acutely

Intermediate

Non-IRA staged

Conservative

Medication

PRAMI: Wald et al. NEJM 2013; 369: 1115-23 CvLPRIT: Gerschlick et al. JACC 2015; 65: 963-72

Pieter Smits, ACC 2017



DANAMI -

PRIMULTI

Revasc. 
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angio

Revasc.

based on

FFR 

Revasc. 

based on

Ischemia / sympt.

Revasc. 

based on

angio

Revasc. 

based on

FFR 

MV-STEMI

Patients

Aggressive

MV-PCI acutely

Intermediate

Non-IRA staged

Conservative

Medication

COMPARE ACUTE

DANAMI-3-PRIMULTI: Engstrom et al. Lancet 2015; 386: 665-71

Pieter Smits, ACC 2017



P Smits. ACC 2017, March 18, 2017, at NEJM.org.  DOI: 10.1056/NEJMoa1701067 

COMPARE-ACUTE Trial

Trial design

885 stable multivessel
STEMI pts. randomized

295 pts

Acute FFR-guided complete 
revascularization of non-IRA lesions

590 pts

Infarct related artery only treatment 
+ blinded FFR of non-IRA lesions

1 : 2 randomization

Follow-up at 30 days, 12, 24 and 36 months

45 day treatment window for
elective clinically indicated PCI

Acute STEMI patients

undergoing primary PCI

FFR was 
measured
by Pd/Pa in 
rest and after
adenosine iv 
or ic



• Approximately half (46.9%) of the lesions in non-related arteries 

considered significant on coronary angiography had an FFR value >0.8 

and were therefore not physiologically significant.

• Deferring treatment of angiographically significant coronary lesions in 

non-related arteries with FFR>0.8 is safe and efficient.

COMPARE-ACUTE Trial

P Smits. ACC 2017, March 18, 2017, at NEJM.org.  DOI: 10.1056/NEJMoa1701067 



Up-Coming Trials

COMPLETE Trial: N=3900

Culprit only vs staged procedures

CROSS-AMI; 

Culprit only vs. Stress echo-guided PCI



Manesh R. Patel et al; J Am Coll Cardiol ACC VOL. 69, NO. 5, 2017 FEBRUARY 7, 2017:570–91 

DOI: 10.1016/j.jacc.2016.10.034



Manesh R. Patel et al; J Am Coll Cardiol ACC VOL. 69, NO. 5, 2017 FEBRUARY 7, 2017:570–91 

DOI: 10.1016/j.jacc.2016.10.034



Final Conclusions

• Culprit-vessel PCI with in-hospital staged nonculprit 

PCI leads to lower risks of death and repeat 

revascularization at 2 years.

• The use od iFR/FFR may help to decide a better 

“complete functional Revascularisation” for STEMI PCI.

• Complete revascularisation should be done to Improve 

Prognosis and Reduce Costs!
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COMPLETE REVASC

Staged PCI of all suitable

non-culprit lesions (< 45 d)

N=1950

COMPLETE Trial: Study Design
A randomized, comparative effectiveness study of complete versus culprit-only
revascularization strategies to treat multi-vessel disease after 10 PCI for STEMI

STEMI with successful PCI for STEMI (primary, rescue or pharmacoinvasive) +

≥ 70% stenosis or  ≥ 50% with FFR < 0.80

RANDOMIZED

Within 72 h of index

STEMI  PCI
CULPRIT LESION-ONLY REVASC

No further revsac of non-culprit

lesions (OMT Alone)

N=1950

ALL patients receive OMT (ASA, Ticagrelor, Statin, Beta Blocker, RF Modification)

Follow-up:  Discharge, 30 Days, 6 mos,  then Annually (avg. duration = 4 yrs)

Primary Outcome: CV Death / MI

Key Secondary Outcome: CV Death/MI/Ischemia driven revascularization

Randomization stratified for intended timing of PCI: within vs after initial hospitalization



• The focused update does not, however, give a recommendation on when to 
perform PCI of the non-infract artery. 

• The COMPLETE trial will evaluate the strategy of culprit lesion only 
revascularization versus complete revascularization using a staged PCI approach 
(within 45 days of the index procedure).



Recommendations Class Level

Strategy

Routinerevascularizationofnon-IRAlesionsshouldbeconsidered
inpatientswithmultivesseldiseasebeforehospitaldischarge.

IIa A

CABGshouldbeconsideredinpatientswithongoingischaemiaand
largeareasofjeopardizedmyocardiumifPCIoftheIRAcannotbe
performed.

IIa C

Technique

Routineuseofthrombusaspirationisnotrecommended. III A

2018 ESC/EACTS Guidelines on myocardial revascularisation
European Heart Journal (2018) 00, 1-96 - doi:10.1093/eurheartj/ehy394

www.escardio.org/guidelines

Primary percutaneous coronary intervention for
myocardial reperfusion in ST-elevation myocardial
infarction: procedural aspects (strategy and
technique)

14

http://www.escardio.org/guidelines


TCT Russia 
At

TCT 2013
When To Acutely Perform 
Multivessel PCI in STEMI?

George D. Dangas, MD, PhD, FACC, FESC

Professor of Medicine

Mount Sinai Medical Center, New York, NY



When to do MV PCI in STEMI?

1. When the culprit vessel has been treated 
successfully

2. And the non-culprit vessel has a proximal 
significant lesion with a lot of myocardium at risk

3. And the features of this lesion predict a good PCI 
result within 15-20min and <100cc additional 
contrast load

4. Then we may consider MV PCI in STEMI, 
particularly if the larger COMPLETE trial is also 
concordant



Conclusions
• Decision based on the individual patient remains

the rule.

• Large contemporary meta-analyses, mostly from

obsevational studies, before PRAMI/CVLPRIT are

consistent in showing a benefit of staging non-IRA

PCI versus either culprit only or immediate MV

PCI strategies. The COMPLETE, DANAMI-3 and

COMPARE-ACUTE trials will add other pieces to

the puzzle.

• My practice for STEMI with MVD before & after

PRAMI/CVLPRIT: Culprit only, then early

planned, staged non-IRA PCI.

EUROPCR@JIM Feb.2015
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cardiogenic shock
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CULPRIT-SHOCK:
A Randomized Trial of Multivessel

PCI in Cardiogenic Shock

Holger Thiele, MD

on behalf of the CULPRIT-SHOCK Investigators



Multivessel PCI in Cardiogenic Shock European and
American Recommendations 2017

Multivessel coronary artery disease present in up to 80% → higher mortality

Guidelines

ESC
I IIa IIb III

ACC/AHA/SCAI

No recommendation

Appropriate Use Criteria
ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS

Ibanez et al. ESC STEMI Guidelines 2017. Eur Heart J 2017; epub

Levine et al. J Am Coll Cardiol 2016;67:1235-1250

Patel et al. J Am Coll Cardiol 2016; in press



Multivessel PCI in Cardiogenic Shock?

Metaanalysis Mortality – Registry-Data

de Waha et al. Eur Heart J Acute Cardiovasc

Care. 2017; epub
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Investigator-initiated European multicenter trial; 1:1 randomization

PI + Coordination:

Holger Thiele

Co-PI:

Uwe Zeymer 

Steffen Desch

National Coordinators (83 centers):
Kurt Huber

Gilles Montalescot 

Jan Piek

Holger Thiele 

Pranas Serpytis

Janina Stepinska

Christiaan Vrints 

Marko Noc

Keith Oldroyd 

Stefan Windecker

Stefano Savonitto

Thiele et al. Am Heart J. 2016;172:160-169

CULPRIT-SHOCK Trial



Number at risk:

Culprit lesion only PCI

Immediate multivessel P

Culprit lesion only PCI
A

ll
-c

a
u

s
e

m
o

rt
a
li

ty
o

r

re
n

a
l
re

p
la

c
e
m

e
n

t
th

e
ra

p
y

(%
)

Relative risk 0.83; 95% confidence interval 0.71-0.96; P=0.01

15 20 25 30

Days after randomization

0

45.9%

40

30

20

10

50

60

0 5 10

Immediate multivessel PCI
Primary Study Endpoint

All-Cause Mortality or Renal Replacement Therapy

55.4%

344 219 207 198 192 189 184

CI 341 199 172 162 156 153 152



Culprit lesion only PCI

Relative risk 0.84; 95% confidence interval 0.72-0.98; P=0.03
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Conclusions
 In patients with multivessel coronary artery disease and

cardiogenic shock complicating acute myocardial infarction culprit

lesion only PCI with possible staged revascularization reduced the

composite of mortality or requirement for renal replacement therapy

at 30 days.

 This effect in the primary outcome was mainly driven by a 30-day

mortality reduction.

 This largest randomized European multicenter trial in cardiogenic

shock complicating myocardial infarction challenges current

guideline recommendations.



www.nejm.org

http://www.nejm.org/




CULPRIT-SHOCK Trial – 30-Day Results

Thiele et al. NEJM 2017; 377:2419-2432

All-cause mortality – 30 days
Primary study endpoint – 30 days

All-cause mortality or renal replacement therapy
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2018 ESC/EACTS Guidelines on myocardial revascularisation
European Heart Journal (2018) 00, 1-96 - doi:10.1093/eurheartj/ehy394

www.escardio.org/guidelines

What is new in the 2018 Guidelines?
New recommendations

3

NEW RECOMMANDATIONS

Routine revasularization of non-IRA lesions in
myocardial infarction with cardiogenic shock

Changes compared with the 2014 version of the

Myocardial Revascularization Guidelines that were
due to updates for consistency with other ESC
Guidelines published since 2014 are not shown.

UPGRADES
Immediate coronary angiography and
revascularization, if appropriate, in survivors of
out-of-hospital cardiac arrest and an ECG
consistent with STEMI

DOWNGRADES

Bivalirudin for PCI in NSTE-ACS

Bivalirudin for PCI in STEMI

Class l Class lla Class llb Class lll

http://www.escardio.org/guidelines


Recommendations Class Level

Strategy

Incardiogenicshock,routinerevascularizationofnon-IRAlesionsis
notrecommendedduringprimaryPCI.

III B

2018 ESC/EACTS Guidelines on myocardial revascularisation
European Heart Journal (2018) 00, 1-96 - doi:10.1093/eurheartj/ehy394

www.escardio.org/guidelines

Percutaneous coronary intervention in ACS patients
with cardiogenic shock

16

http://www.escardio.org/guidelines



