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Editorial

The combination of scientific understanding in the adequate
utilization of novel pharmacological agents, and the new techniques in
percutaneous coronary intervention (PCI) will continue to improve the
therapeutic management of the acute coronary syndromes.'* Evidence
based medicine provides the convincing proof that primary PCI is
the comprehensible treatment of choice for ST-segment elevation
myocardial infarction (STEMI).?> Considering the fact that patients

with multivessel coronary heart disease (CHD) comprise over half
of the STEMI population, it is not an uncommon finding to observe
a significant non-culprit lesion besides the occluded infarct-related
coronary artery during primary PCIL. These patients with multivessel
disease in this context have a worse prognosis than patients with
single vessel disease.** Now, the problem is what to do with the non-
culprit significant stenosis once the infarct-related coronary artery
was already treated. Should we proceed and stent the non-culprit
lesion turning unstable a coronary plaque that was previously stable
and jeopardize another wall in a patient that already has an infarcted
territory? It seems logical to think that treating all significant coronary
stenosis would provide a better clinical outcome. However, although
there is recent data in favor of this therapeutic management, the
2013 ACCF/AHA guidelines for the management of ST-elevation
myocardial infarction discouraged this approach due to a significant
increase in adverse outcomes for patients undergoing multivessel PCI
in the setting of STEMI, and recommended a restrictive approach that
discourages treatment of non-culprit lesions during the index PCI,
unless the patient is in cardiogenic shock.® Moreover, the 2014 ESC/
EACTS guidelines on myocardial revascularization are in accordance
with the latter approach.” They stated that evidence supporting
immediate (preventive) intervention in non-infarct-related lesions is
a matter of debate.®’ On the other hand, patients with extensive CHD
in vessels remote from the infarct-related artery have reduced success
in reperfusion and an adverse prognosis following primary PCL® They
concluded that at present, multivessel PCI during STEMI should be
considered in patients with cardiogenic shock in the presence of
multiple, critical coronary stenosis, and if there is persistent ischemia
after PCI on the supposed culprit lesion.®

It is well known that patients with stable CHD and multivessel
disease benefit from achieving complete revascularization.*!?
The question is if this assumption also holds true in the setting of
STEMI if a more aggressive approach leading to more complete
revascularization is performed. This is a controversial subject if we
analyze current data based on observational studies and compare
them to the results of recent randomized clinical trials in the era of
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drug eluting stents. In fact, observational data suggested that this
approach was not beneficial and might be even harmful, with slightly
better outcome depending on the timing of the nonculprit PCL.'*!
On the other hand, recent evidence obtained from randomized trials
documented significant reductions in composite ischemic endpoints
by performing multivessel revascularization during STEMIL'®!
However, there had been some inconsistencies in the analysis of
the results. For example, the PRAMI (Preventive Angioplasty in
Myocardial Infarction) trial,'® was stopped prematurely due to a
much higher than expected treatment efficacy. They found a 65%
reduction in ischemic events with complete revascularization during
the index PCI in 465 patients. It seems a little surprising to achieve
such high statistically significant results with a relatively small
number of patients and of clinical events raising concerns of a chance
finding magnified by the early termination of the trial. In addition,
the CVLPRIT (Complete Versus Lesion-Only Primary PCI) trial'” did
not show reductions in hard endpoints, and the benefit demonstrated
in the composite endpoint was obtained by repeat revascularizations.
This open-label clinical trial randomized 296 patients in 7 UK centers
to either in-hospital complete revascularization (n: 150), or culprit
lesion-only revascularization (n: 146). Complete revascularization
was performed in the index hospitalization either at the time of
primary PCI or before hospital discharge. The primary endpoint of
mortality, recurrent myocardial infarction, heart failure, or ischemia-
driven revascularization within 12 months occurred in 10% of the
complete revascularization group versus 21% in the culprit lesion-
only revascularization group (hazard ratio: 0.45; 95% CI: 0.24 to
0.84; p=0.009). Although there was no significant reduction in death
or myocardial infarction, a non significant reduction in all primary
endpoint components was seen. There was no reduction in ischemic
burden on myocardial perfusion scintigraphy or in the safety endpoints
of major bleeding, contrast-induced nephropathy, or stroke between
the groups.

We should take into consideration that multivessel interventions
in the setting of STEMI prolong procedural time and contrast
exposure, putting the patient at increased risk for procedure-related
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complications. It is also well known an inclination to overestimate
the severity of non culprit lesions, leading to unnecessary stenting.'®
This overestimation of non culprit lesions may be avoided by
utilizing intracoronary procedures such as fractional flow reserve
(FFR) guidance'*? or intravascular ultrasound.'***?” FFR has already
become the standard of care for defining flow limiting coronary
lesions requiring PCI in patients with stable CHD, and it is under
investigation in the setting of STEMI right now. Ongoing studies
with FFR will help us to resolve the dilemma of non-culprit lesions
in patients undergoing primary PCI. Intravascular ultrasound imaging
techniques provide useful information such as plaque volume,
lumen area or composition of the vessel wall, but FFR is able to
supply a physiological assessment of a coronary stenosis.?*>* Further
randomized trials are ongoing, and the largest study COMPLETE
(Complete vs. Culprit-only Revascularization to Treat Multi-vessel
Disease After Primary PCI for STEMI) trial,?® (ClinicaTrials.gov
#NCT01740479) compares complete revascularization (acute or
staged) versus culprit-only with conservative strategy, and is currently
enrolling nearly 4 thousand patients in the USA and Canada. This trial
will provide a more detailed evaluation of the question of complete
versus culprit-only revascularization in the setting of STEMI. Another
undergoing prospective, randomized trial is the COMPARE ACUTE
(ClinicalTrials.gov #NCT01399736) which is carried out at multiple
sites across Europe and Asia.”’ Patients are randomized to receive
either an FFR-guided multi-vessel PCI vs. culprit-only PCI in the
setting of STEMI. Until the results of these trials are known, we
should be cautious and prudent in the evaluation and therapeutical
management of multivessel CHD during STEMI. The risk benefit
profile for the individual patient in a personalized manner should be
carefully analyzed in order to adequately treat and pave the way in this
yet long and winding road.

References

1. Centurion OA. Heparin versus Bivalirudin in contemporary percutaneous
coronary intervention: A welcome back to an old friend unfractionated
heparin. Crit Pathways in Cardiol. 2015;14(2):62—66.

2. Centuriobn OA. Actual role of platelet glycoprotein IIb/Illa receptor
inhibitors as adjuntive pharmacological therapy to primary angioplasty
in acute myocardial infarction: In the light of recent randomized trials
and observational studies with bivalirudin. The Open Cardiovasc Med J.
2010;4:135-145.

3. Steg PG, James SK, Atar D, et al. ESC guidelines for the management
of acute myocardial infarction in patients presenting with ST-segment
elevation. Eur Heart J. 2010;33(20):2569-2619.

4. Park DW, Clare RM, Schulte PJ, et al. Extent, location, and clinical
significance of non-infarct-related coronary artery disease among patients
with ST-elevation myocardial infarction. JAMA. 2014;312(19):2019-2027.

5. Garcia S, Sandoval Y, Roukoz H, et al. Outcomes after complete
versus incomplete revascularization of patients with multivessel
coronary artery disease: a meta-analysis of 89,883 patients enrolled in
randomized clinical trials and observational studies. J Am Coll Cardiol.
2013;62(16):1421-1431.

6. O’Gara P, Kushner FG, Ascheim DD, et al. 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. J Am Coll
Cardiol. 2013;61(4):485-510.

7. Windecker S, Kolh P, Alfonso F, et al. 2014 ESC/EACTS Guidelines
on myocardial revascularization: The Task Force on Myocardial
Revascularization of the European Society of Cardiology (ESC) and the
European Association for Cardio-Thoracic Surgery (EACTS) Developed
with the special contribution of the European Association of Percutaneous
Cardiovascular Interventions (EAPCI). Eur J Cardiothorac Surg.
2014;46(4):517-592.

20.

21.

22.

23.

24.

Copyright:

©2015 Centurién etal. 120

Cavender MA, Milford-Beland S, Roe MT, et al. Prevalence, predictors,
and in-hospital outcomes of non-infarct artery intervention during primary
percutaneous coronary intervention for ST-segment elevation myocardial
infarction (from the National Cardiovascular Data Registry). Am J
Cardiol. 2009;104(4):507-513.

Sorajja P, Gersh BJ, Cox DA, et al. Impact of multivessel disease on
reperfusion success and clinical outcomes in patients undergoing primary
percutaneous coronary intervention for acute myocardial infarction. Eur
Heart J. 2007;28(14):1709-1716.

. Serruys PW, Morice MC, Kappetein AP, et al. Percutaneous coronary

intervention vs. coronary-artery bypass grafting for severe coronary artery
disease. N Engl J Med. 2009;360(10):961-972.

. Boudriot E, Thiele H, Walther T, et al. Randomized comparison of

percutaneous coronary intervention with sirolimus-eluting stents vs.
coronary artery bypass grafting in unprotected left main stem stenosis. J
Am Coll Cardiol. 2011;57(5):538-545.

. Park SJ, Kim YH, Park DW, et al. Randomized trial of stents vs.

bypass surgery for left main coronary artery disease. N Engl J Med.
2011;364(18):1718-1727.

. De Bruyne B, Fearon WF, Pijls NH, et al. Fractional flow reserve-

guided PCI for stable coronary artery disease. N Engl J Med.
2014;371(13):1208-1217.

. Igbal MB, Ilsley C, Kabir T, et al. Culprit vessel versus multivessel

intervention at the time of primary percutaneous coronary intervention in
patients with ST-segment-elevation myocardial infarction and multivessel
disease: real-world analysis of 3984 patients in London. Circ Cardiovasc
Qual Outcomes. 2014;7(6):936-943.

. Bainey KR, Mehta SR, Lai T, et al. Complete vs culprit-only

revascularization for patients with multivessel disease undergoing
primary percutaneous coronary intervention for ST-segment elevation
myocardial infarction: a systematic review and meta-analysis. Am Heart
J.2014;167(1):1-14.

. Wald DS, Morris JK, Wald NJ, et al. for the PRAMI Investigators.

Randomized trial of preventive angioplasty in myocardial infarction. N
Engl J Med. 2013;369(12):1115-1123.

. Gershlick AH, Khan JN, Kelly DJ, et al. Randomized trial of complete

versus lesion-only revascularization in patients undergoing primary
percutaneous coronary intervention for STEMI and multivessel disease:
the CVLPRIT Trial. J Am Coll Cardiol. 2015;65(10):963-972.

. Hanratty CG, Koyama Y, Rasmussen HH, et al. Exaggeration of nonculprit

stenosis severity during acute myocardial infarction: implications
for immediate multivessel revascularization. J Am Coll Cardiol.
2012;40(5):911-916.

. Pijls NH, Sels JW. Functional measurement of coronary stenosis. J Am

Coll Cardiol .59(12):1045-1057.

De Bruyne B, Pijls NH, Kalesan B. Fractional flow reserve-guided
PCI versus medical therapy in stable coronary disease. N Engl J Med.
2012;367:991-1001.

Ntalianis A, Sels JW, Davidavicius G, et al. Fractional flow reserve for the
assessment of nonculprit coronary artery stenosis in patients with acute
myocardial infarction. JACC Cardiovasc Interv. 2010;3(12):1274-1281.

Sels JW, Tonino PA, Siebert U, et al. Fractional flow reserve in unstable
angina and non-ST-segment elevation myocardial infarction experience
fromthe FAME (Fractional flow reserve versus Angiography for Multivessel
Evaluation) study. JACC Cardiovasc Interv. 2014;4(11):1183-1189.

Waksman R, Legutko J, Singh J, et al. FIRST: Fractional Flow Reserve
and Intravascular Ultrasound Relationship Study. J Am Coll Cardiol.
2013;61(9):917-923.

Hiseyinova G, Aslanger E, Cakir O, et al. Potential contribution of virtual
histology plaque composition to hemodynamic-morphologic dissociation
in patients with non-ST elevation acute coronary syndrome. /nt J Cardiol.
2015;187:33-38.

Citation: Centurion OA,Aquino-Martinez NJ, Torales-Salinas ). Stenting the non-culprit lesion during primary angioplasty of the infarct-related coronary
artery: the long and winding road. | Cardiol Curr Res. 2015;4(3):119-122. DOI: 10.15406/jccr.2015.04.00141


https://doi.org/10.15406/jccr.2015.04.00141
http://www.ncbi.nlm.nih.gov/pubmed/26102015
http://www.ncbi.nlm.nih.gov/pubmed/26102015
http://www.ncbi.nlm.nih.gov/pubmed/26102015
http://www.ncbi.nlm.nih.gov/pubmed/20700394
http://www.ncbi.nlm.nih.gov/pubmed/20700394
http://www.ncbi.nlm.nih.gov/pubmed/20700394
http://www.ncbi.nlm.nih.gov/pubmed/20700394
http://www.ncbi.nlm.nih.gov/pubmed/20700394
http://www.ncbi.nlm.nih.gov/pubmed/22922416
http://www.ncbi.nlm.nih.gov/pubmed/22922416
http://www.ncbi.nlm.nih.gov/pubmed/22922416
http://www.ncbi.nlm.nih.gov/pubmed/25399277
http://www.ncbi.nlm.nih.gov/pubmed/25399277
http://www.ncbi.nlm.nih.gov/pubmed/25399277
http://www.ncbi.nlm.nih.gov/pubmed/23747787
http://www.ncbi.nlm.nih.gov/pubmed/23747787
http://www.ncbi.nlm.nih.gov/pubmed/23747787
http://www.ncbi.nlm.nih.gov/pubmed/23747787
http://www.ncbi.nlm.nih.gov/pubmed/23747787
http://www.ncbi.nlm.nih.gov/pubmed/23256913
http://www.ncbi.nlm.nih.gov/pubmed/23256913
http://www.ncbi.nlm.nih.gov/pubmed/23256913
http://www.ncbi.nlm.nih.gov/pubmed/23256913
http://www.ncbi.nlm.nih.gov/pubmed/23256913
http://www.ncbi.nlm.nih.gov/pubmed/25173601
http://www.ncbi.nlm.nih.gov/pubmed/25173601
http://www.ncbi.nlm.nih.gov/pubmed/25173601
http://www.ncbi.nlm.nih.gov/pubmed/25173601
http://www.ncbi.nlm.nih.gov/pubmed/25173601
http://www.ncbi.nlm.nih.gov/pubmed/25173601
http://www.ncbi.nlm.nih.gov/pubmed/25173601
http://www.ncbi.nlm.nih.gov/pubmed/19660603
http://www.ncbi.nlm.nih.gov/pubmed/19660603
http://www.ncbi.nlm.nih.gov/pubmed/19660603
http://www.ncbi.nlm.nih.gov/pubmed/19660603
http://www.ncbi.nlm.nih.gov/pubmed/19660603
http://www.ncbi.nlm.nih.gov/pubmed/17556348
http://www.ncbi.nlm.nih.gov/pubmed/17556348
http://www.ncbi.nlm.nih.gov/pubmed/17556348
http://www.ncbi.nlm.nih.gov/pubmed/17556348
http://www.ncbi.nlm.nih.gov/pubmed/19228612
http://www.ncbi.nlm.nih.gov/pubmed/19228612
http://www.ncbi.nlm.nih.gov/pubmed/19228612
http://www.ncbi.nlm.nih.gov/pubmed/21272743
http://www.ncbi.nlm.nih.gov/pubmed/21272743
http://www.ncbi.nlm.nih.gov/pubmed/21272743
http://www.ncbi.nlm.nih.gov/pubmed/21272743
http://www.ncbi.nlm.nih.gov/pubmed/21463149
http://www.ncbi.nlm.nih.gov/pubmed/21463149
http://www.ncbi.nlm.nih.gov/pubmed/21463149
http://www.ncbi.nlm.nih.gov/pubmed/25176289
http://www.ncbi.nlm.nih.gov/pubmed/25176289
http://www.ncbi.nlm.nih.gov/pubmed/25176289
http://www.ncbi.nlm.nih.gov/pubmed/25371542
http://www.ncbi.nlm.nih.gov/pubmed/25371542
http://www.ncbi.nlm.nih.gov/pubmed/25371542
http://www.ncbi.nlm.nih.gov/pubmed/25371542
http://www.ncbi.nlm.nih.gov/pubmed/25371542
http://www.ncbi.nlm.nih.gov/pubmed/24332136
http://www.ncbi.nlm.nih.gov/pubmed/24332136
http://www.ncbi.nlm.nih.gov/pubmed/24332136
http://www.ncbi.nlm.nih.gov/pubmed/24332136
http://www.ncbi.nlm.nih.gov/pubmed/24332136
http://www.ncbi.nlm.nih.gov/pubmed/23991625
http://www.ncbi.nlm.nih.gov/pubmed/23991625
http://www.ncbi.nlm.nih.gov/pubmed/23991625
http://www.ncbi.nlm.nih.gov/pubmed/25766941
http://www.ncbi.nlm.nih.gov/pubmed/25766941
http://www.ncbi.nlm.nih.gov/pubmed/25766941
http://www.ncbi.nlm.nih.gov/pubmed/25766941
http://www.ncbi.nlm.nih.gov/pubmed/12225715
http://www.ncbi.nlm.nih.gov/pubmed/12225715
http://www.ncbi.nlm.nih.gov/pubmed/12225715
http://www.ncbi.nlm.nih.gov/pubmed/12225715
http://www.ncbi.nlm.nih.gov/pubmed/22421298
http://www.ncbi.nlm.nih.gov/pubmed/22421298
http://www.ncbi.nlm.nih.gov/pubmed/21232721
http://www.ncbi.nlm.nih.gov/pubmed/21232721
http://www.ncbi.nlm.nih.gov/pubmed/21232721
http://www.ncbi.nlm.nih.gov/pubmed/22115657
http://www.ncbi.nlm.nih.gov/pubmed/22115657
http://www.ncbi.nlm.nih.gov/pubmed/22115657
http://www.ncbi.nlm.nih.gov/pubmed/22115657
http://www.ncbi.nlm.nih.gov/pubmed/23352786
http://www.ncbi.nlm.nih.gov/pubmed/23352786
http://www.ncbi.nlm.nih.gov/pubmed/23352786
http://www.ncbi.nlm.nih.gov/pubmed/25828307
http://www.ncbi.nlm.nih.gov/pubmed/25828307
http://www.ncbi.nlm.nih.gov/pubmed/25828307
http://www.ncbi.nlm.nih.gov/pubmed/25828307

Stenting the non-culprit lesion during primary angioplasty of the infarct-related coronary artery: the long

and winding road

25.

26.

Mintz GS, Garcia-Garcia HM, Nicholls SJ, et al. Clinical expert consensus
document on standards for acquisition, measurement and reporting of
intravascular ultrasound regression/progression studies. Eurolntervention.
2011;6(9):1123-1130.

Kawasaki M, Hattori A, Ishihara Y, et al. Tissue characterization of
coronary plaques and assessment of thickness of fibrous cap using
integrated backscatter intravascular ultrasound. Comparison with histology
and optical coherence tomography. Circ J. 2010;74(12):2641-2648.

217.

28.

29.

Copyright:

©2015 Centurién etal. 121

Kataoka Y, Wolski K, Balog C, et al. Progression of coronary atherosclerosis
in stable patients with ultrasonic features of high-risk plaques. Eur Heart J
Cardiovasc Imaging. 2014;15(9):1035-1041.

Complete vs. Culprit-only Revascularization to Treat Multi-vessel Disease
After Primary PCI for STEMI (COMPLETE) trial (2012).2012.

Smits PC, Vlachojannis GJ, Lunde K, et al. TCT-328 FFR-guided
complete revascularization during primary PCI: preliminary data from the
COMPARE ACUTE trial. J Am Coll Cardiol. 2012;64(11_S).

Citation: Centurion OA,Aquino-Martinez NJ, Torales-Salinas ). Stenting the non-culprit lesion during primary angioplasty of the infarct-related coronary
artery: the long and winding road. | Cardiol Curr Res. 2015;4(3):119-122. DOI: 10.15406/jccr.2015.04.00141


https://doi.org/10.15406/jccr.2015.04.00141
http://www.ncbi.nlm.nih.gov/pubmed/21518687
http://www.ncbi.nlm.nih.gov/pubmed/21518687
http://www.ncbi.nlm.nih.gov/pubmed/21518687
http://www.ncbi.nlm.nih.gov/pubmed/21518687
http://www.ncbi.nlm.nih.gov/pubmed/20953061
http://www.ncbi.nlm.nih.gov/pubmed/20953061
http://www.ncbi.nlm.nih.gov/pubmed/20953061
http://www.ncbi.nlm.nih.gov/pubmed/20953061
http://www.ncbi.nlm.nih.gov/pubmed/24780871
http://www.ncbi.nlm.nih.gov/pubmed/24780871
http://www.ncbi.nlm.nih.gov/pubmed/24780871
https://clinicaltrials.gov/ct2/show/NCT01740479.
https://clinicaltrials.gov/ct2/show/NCT01740479.
http://content.onlinejacc.org/article.aspx?articleid=1904057
http://content.onlinejacc.org/article.aspx?articleid=1904057
http://content.onlinejacc.org/article.aspx?articleid=1904057

	Title
	Keywords
	Abbreviations
	Editorial
	References

