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Timing of Complete Revascularization  
in Patients With STEMI
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Study Overview
Objective. To determine the effect of the timing of noncul-
prit-lesion percutaneous coronary intervention (PCI) on 
outcomes in patients with ST-segment elevation myocar-
dial infarction (STEMI). 

Design. Planned substudy of an international, multicenter, 
randomized controlled trial blinded to outcome.

Setting and participants. Among 4041 patients with STEMI 
who had multivessel coronary disease, randomization 
to nonculprit PCI versus culprit-only PCI was stratified 
according to intended timing of nonculprit lesion PCI. A 
total of 2702 patients with intended timing of nonculprit 
PCI during the index hospitalization and 1339 patients 
with intended timing of nonculprit PCI after the index hos-
pitalization within 45 days were included. 

Main outcome measures. The first co-primary endpoint 
was a composite of cardiovascular (CV) death or myocar-
dial infarction (MI). 

Main results. In both groups, the composite endpoint of 
CV death or MI was reduced with complete revascular-
ization compared to the culprit-only strategy (index hospi-
talization: hazard ratio [HR], 0.77, 95% confidence interval 

[CI], 0.59-1.00; after hospital discharge: HR, 0.69, 95% 
CI, 0.49-0.97; interaction, P = 0.62). Landmark analyses 
demonstrated a HR of 0.86 (95% CI, 0.59-1.24) during the 
first 45 days and 0.69 (95% CI,0.54-0.89) from 45 days 
to the end of follow-up for intended nonculprit lesion PCI 
versus culprit-lesion-only PCI. 

Conclusion. Among patients with STEMI and multivessel 
disease, the benefit of complete revascularization over 
culprit-lesion-only PCI was consistent, irrespective of the 
investigator-determined timing of staged nonculprit lesion 
intervention. 

Commentary
Patients presenting with STEMI often have multivessel 
disease.1 Although the question of whether to revas-
cularize the nonculprit vessel has been controversial, 
multiple contemporary studies have reported bene-
fit of nonculprit-vessel revascularization compared to 
the culprit-only strategy.2-5 Compared to these previ-
ous medium-sized randomized controlled trials that 
included ischemia-driven revascularization as a com-
posite endpoint, the COMPETE trial was unique in that 
it enrolled a large number of patients and reported  
a benefit in hard outcomes of a composite of CV  
death or MI.6
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As the previous studies point toward the benefit of 
complete revascularization in patients presenting with 
STEMI, another important question has been the optimal 
timing of nonculprit vessel revascularization. Operators 
have 3 possible options: during the index procedure as 
primary PCI, as a staged procedure during the index 
admission, or as a staged procedure as an outpatient 
following discharge. Timing of nonculprit PCI has been 
inconsistent in the previous studies. For example, in the 
PRAMI trial, nonculprit PCI was performed during the 
index procedure,2 while in the CvPRIT and COMPARE 
ACUTE trials, the nonculprit PCI was performed during 
the index procedure or as a staged procedure during the 
same admission at the operator’s discretion.3,5

In this context, the COMPLETE investigators report 
their findings of the prespecified substudy regarding the 
timing of staged nonculprit vessel PCI. In the COMPLETE 
trial, 4041 patients were stratified by intended timing of 
nonculprit lesion PCI (2702 patients during index hospital-
ization, 1339 after discharge), which was predetermined 
by the operator prior to the randomization. Among the 
patients with intended staged nonculprit PCI during 
index hospitalization, the incidence of the first co-pri-
mary outcome of CV death or MI was 2.7% per year in 
patients with complete revascularization, as compared 
to 3.5% per year in patients with culprit-lesion only PCI 
(HR, 0.77; 95% CI, 0.59-1.00). Similarly, in patients with 
intended nonculprit PCI after the index hospitalization, 
the incidence of the first co-primary outcome of CV death 
or MI was 2.7% per year in patients randomized to com-
plete revascularization, as compared to 3.9% per year in 
patients with culprit-lesion-only PCI (HR, 0.69; 95% CI, 
0.49-0.97). These findings were similar for the second 
co-primary outcome of CV death, MI, or ischemia-driven 
revascularization (3.0% vs 6.6% per year for intended tim-
ing of nonculprit PCI during index admission, and 3.1% vs 
5.4% per year for intended timing of nonculprit PCI after 
discharge, both favoring complete revascularization). 

The investigators also performed a landmark analysis 
before and after 45 days of randomization. Within the 
first 45 days, CV death or MI occurred in 2.5% of the 
complete revascularization group and 3.0% of the cul-
prit-lesion-only PCI group (HR, 0.86; 95% CI, 0.59-1.24). 
On the other hand, during the interval from 45 days to 

the end of the study, CV death or MI occurred in 5.5% 
in the complete revascularization group and 7.8% in the 
culprit-lesion-only group (HR, 0.69; 95% CI, 0.54-0.89).

There were a number of strengths of the COMPLETE 
study, as we have previously described, such as multiple 
patients enrolled, contemporary therapy with high use of 
radial access, mandated use of fractional flow reserve for 
50% to 69% stenosis lesions, and low cross-over rate.7 
In addition, the current substudy is unique and important, 
as it was the first study to systematically evaluate the 
timing of the staged PCI. In addition to their finding of 
consistent benefit between staged procedure before or 
after discharge, the results from their landmark analysis 
suggest that the benefit of complete revascularization 
accumulates over the long term rather than the short 
term. 

The main limitation of the COMPLETE study is that it 
was not adequately powered to find statistical differences 
in each subgroup studied. In addition, since all nonculprit 
PCIs were staged in this study, nonculprit PCI performed 
during the index procedure cannot be assessed. 

Nevertheless, the finding of similar benefit of complete 
revascularization regardless of the timing of the staged 
PCI has clinical implication for practicing interventional 
cardiologists and patients presenting with STEMI. For 
example, if the patient presents with hemodynamically 
stable STEMI on a Friday, the patient can potentially be 
safely discharged over the weekend and return for a 
staged PCI as an outpatient instead of staying extra days 
for an inpatient staged PCI. Whether this approach may 
improve the patient satisfaction and hospital resource 
utilization will require further study.

Applications for Clinical Practice
In patients presenting with hemodynamically stable STEMI, 
staged complete revascularization can be performed during 
the admission or after discharge within 45 days.

—Taishi Hirai, MD
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