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What Is Complete Revascularisation?

Anatomical CR Successful revascularisation of all coronary artery lesions or
segments >1.5 mm in diameter with >50% diameter stenosis
regardless of their functional significance

Anatomical ICR Presence after revascularisation of at least one coronary artery lesion
or segment >1.5mm in diameter with >50% diameter stenosis
regardless of their functional significance

Ischemic (functional) CR Successful revascularisation of all coronary artery lesions or
segments with evidence of ischemia or hemodynamic significance on
either localising non-invasive or invasive tests, regardless of their
anatomical severity

Ischemic (functional) ICR Presence after revascularisation of at least one coronary artery lesion
or segment with evidence of ischemia or hemodynamic significance
on either localising non-invasive or invasive tests, regardless of their
anatomical severity

Reasonable ICR (Anatomical but Successful revascularisation of all coronary artery lesions or

functional CR) segments >1.5mm in diameter with >50% diameter stenosis in which
non-invasive or invasive tests indicate ischemia or hemodynamic
significance, without complete anatomical revascularisation
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SYNTAX: Incomplete Revascularisation Associated
With Worse Outcomes in CABG and PCI
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Patients (%)

Patients (%)

& Complete Revascularization (n=578)

p=0.052

15.9%

N

All-Cause Death  Cardiac Death

u Complete Revascularization (n=1031)

23%

.-

All-Cause Death  Cardiac Death

« Incomplete Revascularization (n=510)
p<0.001

p=0.046

All-Cause Stent Thrombosis Death/CVA/MI
Revascularization

« Incomplete Revascularization (n=483)

pe0.54

i ‘

All-Cause Graft Occlusion  Death/CVA/MI
Revascularization

Angiographically determined ICR has a detrimental impact
on long-term clinical outcomes, including mortality

61: 282294

k National University
Heart Centre
Singapore




Complete Revascularisation:
Physiology vs Angiography

STEMI
NSTEMI

Cardiogenic Shock

Stable Coronary artery disease




Complete Revascularisation:
Physiology vs Angiography

STEMI
NSTEMI

Cardiogenic Shock

Stable Coronary artery disease




Primary PCI RCTs in STEMI: SVD vs MVD PCI

VS conservative care

PRAMI CvLPRIT PRIMULTI
(n=465) stopped early (n=296) (n=627)
Non-IRA lesion >50% >70% DS or .50% DS in 2 >50% DS and FFR <0.80 or
criteria views >90% DS
Randomization Immediate MV PCI (angio- Immediate or staged MV PCI Staged MV PCI (FFR guided)
for non-IRA guided) during index procedure (angio-guided) within index within index admission
lesions Vs conservative care admission Vs conservative care

1° endpoint

CD, MI, RA at mean 23 mths

D, MI, HF, IDR at 1 year

D, MI IDR at mean 27 mths

Results MYV PCI Cons P MV PCI Cons P MV PCI Cons P

1° endpoint 8.9% 22.9% <0.001 10.0% 21.2% 0.009 13.0% 22.0% 0.004
Death or o o 0 o o o

MI/Death 4.7% 11.4% 0.004 1.3% 4.1% 0.14 8.0% 6.4% 0.47
Heart Failure - = - 2.7% 6.2% 0.14 - = S
by 5.1% 13.0% | 0.002 ] ] ; ] ; i
Angina

Revasc 6.8% 19.7% <0.001 4.7% 8.2% 0.20 16.6% 5.4% <0.001

gstrom T et al Lancet 2015




Positive FFR Trials In Guiding PCI of
Non-Culprit Lesions

DANAMI 3-PRIMULTI COMPARE ACUTE Trial

FFR guided complete revascularisation
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HR = 0.35 (95% CI 0.22 - 0.55),
p<0.001
Log-rank p<0.001

No. at risk Months

FFR guided 295 281
complete
Culprit lesion only 590 492

Significant lesion: >50% with FFR < 0.80 Reduction in MACCE driven by reduction in
on iv adenosine OR > 90% stenosis need for revasc

Superiority of complete revas driven by 69% 50% of angiographically sig lesions had FFR
reduction in repeat revasc (40% urgent) > (.80. Deferring treatment in these lesions is

safe and efficient
No sig difference in occurrence
of cardiac-related deaths

‘Engl J Med 2017; 376: 1234-1244




Positive FFR Trials In Guiding PCI of

Non-Culprit Lesions
FIRE FRAME AMI

A Death, Myocardial Infarction, Stroke, or Coronary Revascularization
(Primary Outcome)

i n=1445 ' n=562

Hazard ratio, 0.43 (95% CI, 0.25-0.75)
- 8 P=0.003
Hazard ratio, 0.73 (95% Cl, 0.57-0.93) ;
P=0.01
Angiography-guided PCI

FFR-guided PCI

Cumulative Incidence (%)

Culprit-only revascularization
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Complete revascularization

No. at Risk .
Culprit-only revas- No. at Risk
cularization Angiography-guided PCI 278

Complete revascu- FFR-guided PCI 284
larization

Age > 75 yrs, median age 80, Korea 14 Centres (2016-2020)

35% STEMI 47% STEMI

FFR vs Angiography PCI FFR vs Angiography PCI

Primary outcome: Composite of death, MI, Primary outcome: A composite of death,
stroke, or ischemia-driven revascularization MI, or repeat revascularization

at 1 year FU 3.5 yrs, slow enrolment

51% lesions evaluated by FFR deferred 36% of lesions evaluated by FFR deferred
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Negative FFR Trials In Guiding PCI of

Non-Culprit Lesions

FLOWER-AMI Primary Outcomes: FULL REVASC Primary Endpoint:
MACE Free Survival Death, MI or Unplanned Revascularisation

Hazard Ratio, 0.93
(95% ClI, 0.74-1.17) P=0.53

Angio-Guided PCI

FFR-Guided PCI
= Culprit-lesion—-only PCI

Hazard ralio(FFRvs.Angio)=1.32 (95% C|, 075'223) T Comp|ete revascularization
P=0.31 ] : 1 2 3 4 5

{cumulative %)

Cumulative Incidence (%)
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2 3
Years of Follow-up

Angio-Guided PCI 577 670 367 565 560 960 557 535 965 664 552 B 3N ; 778 676 651
FFR-Guided PCI 586 577 673 570 667 566 566 662 559 653  B63 540 3BS 675 656

FFR-guided strategy did not reduce FFR-guided strategy did not result in lower
composite risk at 1 year risk of composite events at 4.8 yrs




FFR- vs Angiography-Guided Revascularization for
Non-Culprit Stenosis in STEMI and MV CAD:
A Network Meta-Analysis

11 trials with 8,195 patients

* FFR predict flow severity and subsequent ischemia
driven revascularisation (FAME])

* Angiographic selection selects complexity and

vulnerability (PROSPECT, VIVA, COMPLETE-50%
non culprit had TCFA morphology)

FFR-CR 0.52 [0.35-0.78]
PCl-culprit only 1.00

0.5 1 2
Major Adverse Cardiac Events

CR, with angiographic or FFR guidance for nonculprit stenosis, was associated
with lower incidence of adverse events cf culprit-only revascularization.

FFR-guided CR was not superior to angiography-guided CR in reducing the
incidence of adverse events.

Am Coll Cardiol Intv 2022; 15: 656—666




COMPLETE-2: The Final Answer?

STEMI or NSTEMI with Multivessel Coronary Artery Disease

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

COMPLETE-2

STUDY Exclusion Criteria: Planned/prior CABG surgery
DESIGN inability to identify a culprit lesion for STEMI or NSTEMI
based on angiographic appearance and/or ECG changes

. : and/or regional wall motion abnormalities, prior PCl in a

Randomization different vessel from the culprit lesion £45d, NCL TIMI

: flow =2 or >90% visual diameter stenosis, planned
Stratified tﬂf STEMI or NSTEMI medical treatment of all qualifying NCLs, CTO presence
‘ (if CTO is the only qualifying NCL), NCL presence in
¢ ¢ same vessel as culprit (if it is the only qualifying NCL)

Physiology-Guided NCL PClI Angiography-Guided NCL PCI
Routine PCI of all physiological positive lesions Routine PCI of all angiographical suitable lesions
with the goal of complete revascularization with the goal of complete revascularization

\
COMPLETE-2 OCT

Primary Objective: Whether vulnerable plaque (lipid-rich plaque and thin cap fibroatheroma)
as identified by OCT imaging predicts major cardiovascular events
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

Safety: Time to first occurrence of the composite of clinically significant bleeding, stroke, stent thrombosis, or
contrast-associated acute kidney injury
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ACUITY: Impact of Incomplete Coronary
Revascularization (ICR) After PCIl In NSTEMI (n=2954)

HR 1.47,95% Cl 1.24-1.74,P<0.001

Time (months)
Number at risk:
ICR 1,103 901 870 544 521
CR 1,851 1,622 1574 1,530 893

HR 1.50,95%Cl 1,18-1.89, P<0.001

0 9 12

E
Time (months)

Number at risk:
ICR 1,103 946 938 922 579
CR 1,851 1,672 1655 1,634 965

HR 1.43,95% Cl1 0.90-2.27, P=0.13

i ] 12
Time (months)
Number at risk:

ICR 1,103 1,048 1042 1,030 640

CR 1,85 1778 1765 1,749 1,040

HR 1.58,05%Cl 1,28-1.96, P< 0.001

Time (months)
Number at risk:
ICR 1,103 966 932 902
CR 1,851 1,706 1660 1,614

ICR present in 17% to 75% of
NSTEMI patients after PCI
(based on angiography > 50% DS)

ICR was strongly associated with
1-year myocardial infarction,
ischemia-driven unplanned
revascularization, and

major adverse cardiac events.

Limited data of CR in NSTEMI
Mostly observational

:2613-2620
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CULPRIT SHOCK Primary Endpoint:
All Cause Mortality & Renal Replacement Therapy at 30 Day
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Immediate multivessel PCI
55.4%
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Culprit lesion only PCI
45.9%
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renal replacement therapy (%)

Relative risk 0.83: 95% confidence interval 0.71-0.96; P=0.01

10 15 20 25

Number atrisk: Days after randomization

Culprit lesion only PCI 344 198

Immediate multivessel PCI 341 162




CULPRIT SHOCK

30-Day Total Mortality

120 -

P=0.67* P=0.56* P01z P0.0& P=0.04°

Immediate Muftivessel PCI

0 31.5%] -

100 -

o .
Cuiprt lesion only PCI 13.3%

All-cause mortality (%)

Estimated glomerular filtration rate (ml/min)

00 ¢ 1Y 146 |
A : : : :
0 0
Relatives Risiko: 0.84: 95% K1 0.72-0.98; P=0.03 : : lorit lesi

il | | i 0 . 20 : : 0 Culprlt_lesmn only PCI _

0 5 10 15 2 % 2 ' ' ‘ Immediate multivesselPCl
Number atrisk: _ “No adjustment for multiple testing |
Cupit lesion oy P~ 34 q P A1 bl 198 163 : 0 . i

m 197 1 1 166 165 B Baselinef Day 1 éDayz Day 3 Day 4

immediate multiessel PCI ul

Increased risk of death and need for renal replacement therapy with
immediate non-culprit artery PCI. Delayed complete revasc considered.

? Hemodynamic support makes a difference
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e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JANUARY 15, 2009 VOL. 360 NO. 3

Fractional Flow Reserve versus Angiography
for Guiding Percutaneous Coronary Intervention

Pim A.L. Tonino, M.D., Bernard De Bruyne, M.D., Ph.D., Nico H.J.

, 2C

Patients with stenosis >50% 1n > 2 major epicardial coronary arteries

1005 pts randomised to angiography-guided PCI (stent all lesions
>50% stenosis) & FFR-guided PCI (stent all with FFR <0.80)

Med 2009; 360: 213-224
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FAME Study: Event-free Survival

absolute difference in MACE-free survival

FFR-guided

30 days Angio-guided
2.9% 90 days
3.8% 180 days
4.9% 360 days
5.3%

120 180 240

Days since Randomization

Med 2009; 360: 213-224



FAME 2 Trial- 5 Year Follow Up

Primary endpoint: Composite of death, MI, or urgent revascularization

Hazard ratio, 0.46 (95% CI, 0.34-0.63)
P<0.001

Medical therapy 27.0%
P
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PCI 13.9%

5
Years since Randomization

No. of Risk
Medical therapy 441
PCI 447

Absolute difference in events persist up to 5 years. Confirm the long-term
safety of FFR-guided PCI in pts with multivessel disease

018 ; 379: 250-259




FUTURE: Angio vs FFR-Guided PCI in Multivessel
Stable CAD (>50% stenosis including LAD)

Primary Endpt: Death, MI, Revasc, Stroke at 1 Year

Primary Composite Endpoint

Hazard ratio, 0.97 {95% C}, 0.69 -1.36)
P=0.85
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p=0.92 by log-rank test

Months of Follow-up
No. at Risk

Control 467 449 442 437 429 421 414 411 407 400 391 380 332
FFR 460 440 430 426 422 414 411 405 398 392 384 376 332

;78:1875-1885



FUTURE: Trial Stopped at n=938 by DSMB
For Higher All-Cause Mortality

All-cause Death

Hazard ratio, hazard ratio, 2.39 (95% Cl, 1.05 - 5.43)
P=0.038

Mortality Higher in SYNTAX Score >32
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p=0.02 by log-rank test

Months of Follow-up
No. at Risk

Control 470 465 464 464 463 462 461 461 458 455 441 414
FFR 468 463 455 454 453 449 448 445 442 435 423

;78:1875-1885




2019 ESC Guidelines for the diagnosis and
management of chronic coronary syndromes

The Task Force for the diagnosis and management of chronic
coronary syndromes of the European Society of Cardiology (ESC)

Recommendations for asymptomatic patients Class® Level’

A periodic visit to a cardiovascular healthcare professional is recommended to reassess any potential change in the risk
status of patients, entailing clinical evaluation of lifestyle-modification measures, adherence to targets of cardiovascular C

risk factors, and the development of comorbidities that may affect treatments and outcomes.

In patients with mild or no symptoms receiving medical treatment in whom non-invasive risk stratification indicates a high

risk, and for whom revascularization is considered for improvement of prognosis, invasive coronary angiography (with C

FFR when necessary) is recommended.

I

I
Coronary CTAis not recommended as a routine follow-up test for patients with established CAD. - C
i c

Invasive coronary angiography is not recommended solely for risk stratification.
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Conclusions

Complete anatomic revascularization improves clinical
outcomes long term

FFR-based strategy decreases the rate of revascularization

Treatment decision based on FFR have not shown any
improvement in clinical outcomes of patients compared
to angiography-guided strategy, which is still standard
of care, for both ACS and stable CAD patients

Future randomised trials (eg COMPLETE-2)
needed to address the role of physiologic assessment
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