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49 yo male presenting with Inferior STEMI, 2 h RSCP,
transferred for primary PCI
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49 yo male presenting as an Inferior STEMI, non-culprit
lesion 80% LAD, 50-70% Circ

sion - not intended for diagnesis
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D
\ / 4 Years Later

COMPLETE TRIAL
New onset severe RSCP, diaphoresis, called 911. ECG on scene
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4 Years Later: 53 yo male presenting as an Inferior STEMI, patent RCA

LLossy Compression - not intended for diagnesis
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4 Years Later: 53 yo male presenting as an Inferior STEMI, culprit lesion LCx

LLossy Cempression - not intended for diagnesis LLossy Cempression - not intended for diagnesis

S
»
N

4
/i'%\
&

yov.  Population Health Hamilton M\ cMaster
! Research Institute Health Universityr%@

SCienceS HEALTH SCIENCES
HEALTH THROUGH KNOWLEDGE




53 yo male presenting as an Inferior STEMI, non-culprit lesion LAD unchanged

L.ossy Compression - not intended for diagnosis
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What predicts future events from NCL’s?
Physiology vs Anatomy (biology)

FCT: Fibrous
Cap Thickne
<65 um

Overlying a
lipidic plague
PROX LAD LESION HAD POSITIVE FFR Lipid arc > 90°




Understanding plague morphology of non-culprit lesions in
relation to physiology/angiography/image-guided revasc

Stable CAD ACS Non-culprit

Fibro-calcific plagues
Low Risk of Rupture

Lumen

Endothelium

50% are TCFA

Small Lipid 50% are stable plaques
Core
« Few Macrophages

Fibrous Cap * No thrombus

Physiology vs

Physiology-Guided Angiography Guided
Strategy Standard Strategy?

STEMI culprit

Plague Rupture
Medical Emergency

Platelets

Necrotic Lipid Core .
Inflammatory Thin
Cells/Macrophages Fibrous Cap

Angiography-Guided
Revas Standard (PPCI)




COMPLETE Trial: Primary Outcomes

COMPLETE TRIAL Complete revascularization was achieved in 90.1% after NCL PCI (SYNTAX score = 0)

CV Death or New Ml CV Death, New MI, or IDR
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@ Outcomes by NCL Stenosis QCA Severity:
Greater Benefit if Tighter NCL's

CV Death and New MI

> 60% QCA NCL Stenosis Severity
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Years of Follow-up from randomization

<60% QCA NCL Stenosis Severity

— Complete (n=679)
—— Culprit-only (n=693)

HR: 1.04; 95% Cl: 0.72-1.50

1 2 3 4
Years of Follow-up from randomization

Interaction P value=0.02
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@) OCT COMPLETE: Imaging Protocol

COMPLETE TRIAL == OCT imaged segment (staged non-culprit PCI procedure)

Target 1 (LAD) Target 2 (RCA) Target 3 (LCX)
Obstructive NCL Additional vessel STEMI vessel
Obstructive or Non-obstructive lesions If > 50 mm unstented segment

= Number of pullbacks / patient (mean): 2.82

m I . Example: Inferior STEMI
Imaged Iength / patient (mean)' 152.5 mm Culprit lesion LCX, Non-culprit lesion LAD
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@ Results: Prevalence of TCFA (per patient)

COMPLETE TRIAL

Half of patients had

44 (47.3%)

an obstructive non-

culprit lesion containing

30 (32.3%) vulnerable plaque

19 (20.4%)

Per patient preva

[ I

OBSTRUCTIVE Non-TCFA Non-TCFA
NON-OBSTRUTIVE \TCFA or Non-TCFA TCFA Non-TCFA
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@ Prlmary Outcome: Prevalence of TCFA (per

COMPLETE TRIAL

Adjusted prevalence of TCFA (%)

(O

50

40

30

20

10

lesion)

P value=0.022
58 (35.4%)
74 (23.2%)

I I
Obstructive Non-obstructive
lesion lesion
58/150 74/275

Obstructive non-culprit

lesions are most likely

to be vulnerable

TCFA: Thin Cap Fibro Atheroma
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Results: Features of TCFA vs Non-TCFA in
W Obstructive lesions (> 70% diameter stenosis)

COMPLETE TRIAL TCFA Non-TCFA P value
(N=58) (N=92)
Lesion Length (mm) 23.1 20.8 0.16
Number of | LIPID quadrants 55.2 19.2 <0.001 Obstructive TCFA
% of LIPID quadrants 78.4 36.5 <0.001 leS i oNns h ad
Number of Fibrous quadrants 9.4 21.2 <0.001 _ o o
% of Fibrous quadrants 16.9 43.7 <0.001 Slgnlflcantly more Ilpld
Number of Calcified quadrants 2.5 9.8 <0.001 and more features of
% of Calcified quadrants 4.1 20.1 <0.001 plaque Vulnerability
Maximum Lipid Arc 342.2 212.5 <0.001 _
Mean Lipid Arc 203.8 84.5 <0.001 com p ared Wlth
Mean FCT (um) 54.5 152.2 <0.001 non-obstructive TCFA
Minimum Lumen Area 1.9 1.7 0.52 leS | ONs
Macrophages 55 48 <0.001
Microvessels 19 28 0.77
Cholesterol Crystals 48 42 <0.001 TCFA: Thin Cap Fibro Atheroma



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

Serial (baseline and 12-
month follow-up) VH-
IVUS examined 216
nonculprit lesions
(plaque burden 40%) in
99 patients

Baseline

Fibrocalcific
(n=19)
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COMPLETE-2

56 primary outcome events

Table 3. Prespecified Clinical Qutcomes at 1 Year.*

Flower-MI: Angiography vs Physiology-guided NCL PCI

140

Outcomes

Primary outcome

Compesite outcome — no., (%6)§
Dreath from any cause
Nonfatal myocardial infarction]

Unplanned hospitalization leading to urgent revascular-
ization

Patignts with condition — na. (%)

Treatment of target lesions in nenculprit artery by
urgent revascularization — no. ftotal ne. (36)

Secondary outcomes

no. (%)

Stent thrombosis

Key outcomes

Any revascularization]

Hospitalization for heart failure

Haospitalization for recurrent ischemia

Any haspitalization in a cardiclogy departmaent or service
Functional status
Mean no. of antianginal medications used per patient|
QALY based on EQ-5D-5L scorett
Recurrent ischemia

Patients with condition — no. (%)

Patients with CC5 class =1l — no. ftotal no. (36)§]
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Figure 2. Kaplan-Meier Curves of the Primary Outcome.

The primary outcome was a composite of death from any cause, nonfatal myocardial infarction, or unplanned hos-
pitalization leading to urgent revascularization. The inset shows the same data on an expanded y axis.

Puymirat E. et al. NEJM 2021;285:297-308



FRAME-MI: Angiography vs Physiology-guided NCL PCI

COMPLETE-2

Primary end point
58 primary outcome events

100
Clinical outcomes
FFR-guided PCl  Angiography-guided PCI Hazard Ratie m
End Point P Value —
(N=284) (N=278) (95% CI) E
Death, myocardial infarchion, and repeat Zation T8 (74%) 20 (19.7%) 043[025075)  0.003 §
All-cause Death 5 (2.1%) 16 (3.5%) 030(0.11-083)  0.020 ..
.E ]
Cardiac death 3(1.4%) 15 (8.2%) 019(0.06-067)  0.010 o
Myocardial infarction 7(2.5%) 21(8.9%) 032(0.13-075)  0.009 =
Procedure-related myocardial infarcti 3(1.1%) 11 (4.0%) 026(007-084)  0.041 -
4(1.4%) 10 (5.0%) 039(0.12:1.23)  0.108 E 40
Repeat revascularization 10 (4.3%) 16 (3.0%) 061(028134) 0216 E
Infarct-related artery 4(2.2%) B(5.0%) 049(0.15161) 0237 5
Nendnfarct related artery 7 (2.6%) 12 (5.7%) 0.56(0.22-143) 0230 20
Definite stent thrombosis 0(0.0%) 1(04%) NA NA
Cerebrovascular accident 4(1.4%) 3(1.1%) 1.30(0.29-581) 0730
S SRS RERS AR R catny 2(0.7%) 1{0.4%) 107 (0.18-2167) 0581 & @ 0
Ho. at Risk
Angiography-guided PCI
FFR-auided I

ESC CONGRESS 2022
Barcelona & Online

A composite of death, MI, or repeat revascularization

ETy]
Hazard ratio, 0.43 {85% CI, 0.25-0.75)
P=0.003
1]
Angiography-guided PCI
20 18.7%
10 G — Ta%
i FFR-guided Pl
[ 2 3 i_‘_._,_.—l'
e ———
=
0 1 2 3 1
fearas of Follow-up
278 25T 223 173 T
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Joo-Yong Hahn. Presented at ESC 2022



@ ESC European Heart Journal (2022) 00, 1-3 EDITORIAL

European Society https://doi.org/10.1093/eurheartjiehac786
of Cardiology

COMPLETE-2 Anatomy vs. physiology: how should we achieve
complete revascularization in acute coronary
syndromes?

Shamir R. Mehta¥* and Brian P. McGrath

Comparison of trials assessing FFR guided vs angiographically guided PCI of non-culprit lesions

FLOWER-MI

Primary Outcomes

@ =N e N
Death, myocardial infarction, repeat 7.4% vs 19.7% 5.5% vs 4.2%
revascularisation 8 HR 0.43 (0.25-0.75) ) HR 1.32 (0.78-2.23)
a Y @ >y
562 patients 1171 patients
A = \_ .
B 52.8% STEMI b [ i
Non-culprit lesion 47.25% NSTEMI 100% STEMI
o / A A
Epicardial coronary/major side ( b
branch [ Median 3.5 years follow-up ] | year follow-up
=250% stenosis \ J
=22mm diameter o 5 -~ ~
% index procedure o
[ 40% staged PCI ) 96.2% staged PCI |

Mehta SR, McGrath BP. Eur Heart J 2023



STEMI or NSTEMI with Multivessel Coronary Artery Disease

At least one additional non-culprit lesion 22.5 mm diameter and 250% stenosis

COMPLETE-2 N=5100
StU dy _________________________ » Exclusion Criteria: Planned/prior CABG surgery,
D . Absence of clearly identifiable culprit lesion based on
esSl g n angiographic appearance and/or ECG changes and/or
Randomization regional wall motion abnormalities, NCL TIMI flow <2,
- Planned medical treatment of all qualifying NCLs, CTO
Stratified by STEMI or NSTEMI presence (if CTO is the only qualifying NCL), NCL
| presence in same vessel as culprit (if it is the only
l l qualifying NCL)
Physiology-Guided NCL PClI Angiography-Guided NCL PCI
] Routine PCI of all physiological positive lesions Routine PCI of all angiographical suitable lesions | __.

n=2550 n=2550

i ¥ i
i COMPLETE-2 OCT i
i Primary Objective: Whether vulnerable plaque (lipid-rich plaque and thin cap fibroatheroma) as identified by OCT imaging i
! predicts CV death, new MI, TLR, or unstable angina (related to a non-stented lesion) !
| N=1510 :

Median Follow-Up: 3.5 Years —

Primary Outcomes

—-__» Efficacy: Time to first occurrence of the composite of CV death, new MI, or ischemia-driven revascularization - -1

Safety: Time to first occurrence of the composite of clinically significant bleeding, stroke, stent thrombosis, or
contrast-associated acute kidney injury




2 COMPLETE-2 OCT: A large-scale
COMPLETE-2 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
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