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Understanding plaque morphology of non-culprit lesions in 

relation to physiology/angiography/image-guided revasc
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Hazard Ratio 0.74 

95% CI 0.60-0.91

P=0.004

NNT (median 3 years) = 37

COMPLETE Trial: Primary Outcomes 

Mehta SR et al. N Engl J Med 2019

Hazard Ratio 0.51 

95% CI 0.43-0.61

P < 0.001

NNT (median 3 years) = 13

CV Death or New MI CV Death, New MI, or IDR

Multivessel vs Culprit Lesion-only PCI for STEMI and muti-vessel CAD



COMPLETE TRIAL

Outcomes by NCL Stenosis QCA Severity:
Greater Benefit if Tighter NCL’s

CV Death and New MI

≥ 60% QCA NCL Stenosis Severity <60% QCA NCL Stenosis Severity

Sheth T...Mehta SR et al. J Am Coll Cariol. 2020



OCT COMPLETE: Imaging Protocol

Target 1 (LAD)
Obstructive NCL

Target 2 (RCA)
Additional vessel

Obstructive or Non-obstructive lesions

Target 3 (LCX)
STEMI vessel 

If > 50 mm unstented segment 

▪ Number of pullbacks / patient (mean): 2.82

▪ Imaged length / patient (mean): 152.5 mm

OCT imaged segment (staged non-culprit PCI procedure)

Example: Inferior STEMI 

Culprit lesion LCX, Non-culprit lesion LAD

Pinilla-Echeverri N, Mehta SR et al. Circ Cardiovasc Int 2020



Results: Prevalence of TCFA (per patient) 

OBSTRUCTIVE TCFA Non-TCFA Non-TCFA

NON-OBSTRUTIVE     TCFA or Non-TCFA   TCFA Non-TCFA

Half of patients had

an obstructive non-

culprit lesion containing

vulnerable plaque

Pinilla-Echeverri N, Mehta SR et al. Circ Cardiovasc Int 2020



TCFA (FCT < 65 μm overlying a lipidic plaque)
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N=425

Classification of non-culprit lesions

TCFA: Thin Cap Fibro Atheroma

FCT: Fibrous Cap Thickness



Obstructive TCFA 

lesions had 

significantly more lipid 

and more features of 

plaque vulnerability 

compared with 

non-obstructive TCFA 

lesions

P value

Results: Features of TCFA vs Non-TCFA in 
Obstructive lesions (> 70% diameter stenosis)

TCFA: Thin Cap Fibro Atheroma



Primary Outcome: Prevalence of TCFA (per 
lesion)

58/150 74/275 TCFA: Thin Cap Fibro Atheroma

Obstructive non-culprit 

lesions are most likely 

to be vulnerable

Pinilla-Echeverri N, Mehta SR et al. Circ Cardiovasc Int 2020



Non-Culprit Lesions are Dynamic: Retrospective VH-IVUS Study

J. Tian et al. J Am Coll Cardiol 2014;63:2209–16

Serial (baseline and 12-

month follow-up) VH-

IVUS examined 216 

nonculprit lesions 

(plaque burden 40%) in 

99 patients



Prospective multivessel imaging studies needed to 

evaluate Culprit vs Non-culprit vs indeterminate MACE

Waksman et al.  Lancet. 2019;394:1629–37.

Lipid Rich Plaque Study N=1271Prospect 2  N=898

Erlinge et al.  Lancet. 2021;397:985 

No similar study conducted with OCT



COMPLETE-2 Study Design

Physiology-Guided NCL PCI
Routine PCI of all physiological positive lesions 

with the goal of complete revascularization 

n=2550

Angiography-Guided NCL PCI
Routine PCI of all angiographical suitable lesions 

with the goal of complete revascularization

n=2550

STEMI or NSTEMI with Multivessel Coronary Artery Disease
At least one additional non-culprit lesion ≥2.5 mm diameter and ≥50% stenosis

N=5100

Randomization
Stratified by STEMI or NSTEMI, single sitting or staged NCL PCI

OCT Substudy (Optional)
Primary Objective: Whether vulnerable plaque (lipid-rich plaque and thin cap fibroatheroma) as identified by OCT imaging 

predicts CV death, new MI, TLR, or unstable angina (related to a non-stented lesion)

N=1510

Follow-up twice yearly

Median approx. 3.5 Years



COMPLETE-2 OCT: A large-scale 
intracoronary imaging study

Primary Objective: To determine, in patients with STEMI or NSTEMI and 
multivessel CAD, whether vulnerable plaque, as identified by OCT imaging, 
predicts major cardiovascular events

Design: Large-scale, prospective, observational, multicentre, imaging study of 
patients with STEMI or NSTEMI and multivessel CAD

Sample Size: 1510 patients

Primary Outcome: Composite of CV death, new MI, unstable angina, or target 
lesion revascularization (TLR) related to a non-stented lesion at the patient
level 



Recommended workflow for stent placement for 

OCT substudy patients



COMPLETE-2 OCT

COMPLETE 2 OCT study will be the first study to assess event prediction based on OCT plaque 

morphology using a prospective multivessel imaging protocol.

Patients with STEMI/NSTEMI and multi-vessel disease constitute a high risk population and frequently 

have evidence TCFA  - a key target population for vulnerable plaque imaging studies.



COMPLETE-2 OCT: AI based analysis

1. Lipid-Rich Plaque and Lipid Arc

2. Thin Cap Fibroatheroma (TCFA)

3. Minimum lumen area (MLA)

4. Layered/Healed Plaque

+ AI based analysis

The COMPLETE OCT study will 

help define OCT parameters 

associated with adverse clinical 

events that occur despite 

complete revascularization

Patients with high risk plaques 

may merit specific therapeutic 

options to achieve more 

complete plaque stabilization that 

is possible with current therapy
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