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Despite advancements in primary percutaneous coronary 
interventions, the question of whether to revascularize a 
non-infarct related artery (non-IRA), during an acute ST-
elevation myocardial infarction (STEMI), has remained 
a conundrum. To address this dilemma, numerous 
observational studies were performed between 2001 and 
2014. These data suggested that revascularization of non-
IRA may be associated with worse outcomes. On the 
basis of these observational studies, previous guidelines 
recommended against revascularization of non-IRA 
(Class III) (1). Subsequently, moderate sized randomized 
clinical trials (RCT) have disputed these concerns; the 
guidelines were updated by ACC/AHA to a class IIb (2) 
recommendation, while European Society of Cardiology 
changed it to a class IIa recommendation (3). However, a 
knowledge gap remains as these RCTs were moderately 
sized and were powered for the composite of major 
adverse cardiac events (MACE) and not hard outcomes 
such as mortality and myocardial infarction. Subsequent 
meta-analyses of these RCTs showed that there were no 
difference in hard outcomes of all-cause mortality and 
myocardial infarction (MI). Reduction in MACE was 
mainly due to reduction in urgent revascularization when 
compared to infarct related artery only vascularization (4,5). 

In this context, the most recent RCT published, the 
COMPLETE (6) trial, aids in addressing this knowledge gap. 
With 4,041 patients enrolled, COMPLETE is the largest 
RCT to date, that was powered to evaluate the composite 
of cardiovascular mortality or MI. The COMPLETE 

trial randomized patients with STEMI and multi-vessel 
disease to revascularization of IRA-only versus complete 
revascularization of non-IRA, performed as a staged 
procedure (performed 1 to 45 days after the index procedure). 
At a median follow-up of 3 years, complete revascularization 
reduced risk of the composite of cardiovascular mortality 
or new MI [hazards ratio (HR) =0.74, 95% confidence 
interval (CI): 0.60–0.91, P=0.004), driven by a reduction in 
MI (HR =0.68, 95% CI: 0.12–0.26). This primary outcome 
of cardiovascular mortality and MI occurred in 7.8% of the 
complete revascularization arm versus 10.5% in the culprit 
only arm. Additionally, there was a reduction in the secondary 
outcome of cardiovascular death, MI, and ischemia-driven 
revascularization (HR =0.51, 95% CI: 0.43–0.61, P<0.001). 
Performing the procedure before or after discharge did not 
affect the benefit observed (7). 

With the recently published results of the COMPLETE 
trial and other RCTs, there is now stronger evidence 
supporting complete revascularization, as this approach 
has proven to reduce cardiovascular mortality or MI. One 
can adapt complete revascularization as a default strategy 
for patients with STEMI and multi-vessel coronary artery 
disease. Nonetheless, it is important to note that relatively 
stable patients are usually enrolled in clinical trials as 
compared to often sicker patients seen in daily clinical 
practice. This observation was highlighted by the low 
SYNTAX score for non-IRA patients in the COMPLETE 
trial. For high complexity patients, a patient-individual 
approach may be more suited. Of note, the COMPLETE 
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trial showed that the reduction in the composite of 
cardiovascular mortality or MI was driven by a reduction of 
MI. A recently published meta-analysis of 6 RCTs (8), with 
6,528 patients, showed that complete revascularization may 
reduce cardiovascular mortality; however, a trial sequential 
analysis performed refuted the results and suggested 
larger trials with at least 11,000 patients are required to 
answer this question, which is unlikely to be conducted. 
Additionally, it remains unknown whether a complete 
revascularization approach would be more cost-effective.

Albeit the above-mentioned studies guide towards 
recommending complete revascularization of non-IRA 
in patients with STEMI without cardiogenic shock, this 
is not the case for those who have cardiogenic shock and 
STEMI. The CULPRIT-SHOCK (9) trial showed a 
significantly lower rate of new renal replacement therapy 
or composite endpoint of death within 30 days in the IRA 
only revascularization arm as compared to the complete 
revascularization arm (relative risk =0.83, 95% CI: 0.71–
0.96). This trend towards lower mortality in IRA only group 
was observed until 12 months (10). Thus, the updated 2017 
European Society of Cardiology STEMI guidelines (11)  
recommend revascularization of IRA only in patients with 
STEMI and cardiogenic shock. Of note, the risk of mortality 
was similar between the two groups beyond 30 days. 
Moreover, there was nearly 20% patient crossover from 
IRA only revascularization to complete revascularization, 
which may have resulted in an overestimation of benefit 
with IRA only percutaneous coronary intervention. 

In summary, the COMPLETE trial taught us that the 
findings of observational studies should be challenged 
with well-designed RCTs, and confirmed that a complete 
revascularization approach improves the outcomes in 
patients with multi-vessel disease undergoing primary 
percutaneous coronary intervention. 

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, AME Medical Journal. The article did 
not undergo external peer review.

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://amj.amegroups.

com/article/view/10.21037/amj.2020.03.10/coif). NKP 
serves as an unpaid editorial board member of AME Medical 
Journal from December 2019 to December 2021. The other 
authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 O'Gara PT, Kushner FG, Ascheim DD, et al. 2013 
ACCF/AHA guideline for the management of ST-
elevation myocardial infarction: a report of the 
American College of Cardiology Foundation/American 
Heart Association Task Force on Practice Guidelines. 
Circulation 2013;127:e362-425.

2.	 Levine GN, Bates ER, Blankenship JC, et al. 2015 ACC/
AHA/SCAI focused update on primary percutaneous 
coronary intervention for patients with ST-elevation 
myocardial Infarction: An update of the 2011 ACCF/AHA/
SCAI guideline for percutaneous coronary intervention and 
the 2013 ACCF/AHA guideline for the management of ST-
elevation myocardial infarction: A report of the American 
College of Cardiology/American Heart Association Task 
Force on Clinical Practice Guidelines and the Society for 
Cardiovascular Angiography and Interventions. Catheter 
Cardiovasc Interv 2016;87:1001-19.

3.	 Ibanez B, James S, Agewall S, et al. 2017 ESC Guidelines 
for the management of acute myocardial infarction in 
patients presenting with ST-segment elevation: The Task 
Force for the management of acute myocardial infarction 
in patients presenting with ST-segment elevation of the 
European Society of Cardiology (ESC). Eur Heart J 
2018;39:119-77.

4.	 Elgendy IY, Mahmoud AN, Kumbhani DJ, et al. 
Complete or Culprit-Only Revascularization for Patients 

https://amj.amegroups.com/article/view/10.21037/amj.2020.03.10/coif
https://amj.amegroups.com/article/view/10.21037/amj.2020.03.10/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


AME Medical Journal, 2020 Page 3 of 3

© AME Medical Journal. All rights reserved. AME Med J 2020;5:24 | http://dx.doi.org/10.21037/amj.2020.03.10

With Multivessel Coronary Artery Disease Undergoing 
Percutaneous Coronary Intervention: A Pairwise and 
Network Meta-Analysis of Randomized Trials. JACC 
Cardiovasc Interv 2017;10:315-24.

5.	 Elgendy IY, Wen X, Mahmoud A, et al. Complete Versus 
Culprit-Only Revascularization for Patients With Multi-
Vessel Disease Undergoing Primary Percutaneous 
Coronary Intervention: An Updated Meta-Analysis 
of Randomized Trials. Catheter Cardiovasc Interv 
2016;88:501-5.

6.	 Mehta SR, Wood DA, Storey RF, et al. Complete 
Revascularization with Multivessel PCI for Myocardial 
Infarction. N Engl J Med 2019;381:1411-21.

7.	 Wood DA, Cairns JA, Wang J, et al. Timing of Staged 
Nonculprit Artery Revascularization in Patients With ST-
Segment Elevation Myocardial Infarction: COMPLETE 
Trial. J Am Coll Cardiol 2019;74:2713-23.

8.	 Elgendy IY, Gad M, Elbadawi A, et al. Is complete 
revascularization for mutli-vessel disease during primary 
percutaneous coronary intervention associated with lower 
cardiovascular mortality? An updated meta-analysis and 
trial sequential of randomized trials. Eur Heart J Qual 
Care Clin Outcomes 2020. [Epub ahead of print].

9.	 Thiele H, Akin I, Sandri M, et al. PCI Strategies in 
Patients with Acute Myocardial Infarction and Cardiogenic 
Shock. N Engl J Med 2017;377:2419-32.

10.	 Thiele H, Akin I, Sandri M, et al. One-Year Outcomes 
after PCI Strategies in Cardiogenic Shock. N Engl J Med 
2018;379:1699-710.

11.	 Ibanez B, Halvorsen S, Roffi M, et al. Integrating the 
results of the CULPRIT-SHOCK trial in the 2017 ESC 
ST-elevation myocardial infarction guidelines: viewpoint 
of the task force. Eur Heart J 2018;39:4239-42.

doi: 10.21037/amj.2020.03.10
Cite this article as: Patel NK, Zaman MO, Elgendy IY, 
Mojadidi MK. Revascularization strategies for multi-vessel 
coronary artery disease in patients undergoing primary 
percutaneous coronary intervention: is  the evidence 
COMPLETE? AME Med J 2020;5:24.


