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EDITORIALS

Timely PCI for STEMI — Still the Treatment of Choice
Deepak L. Bhatt, M.D., M.P.H.

Bhatt DL. NEJM. 2013.



STEMI: Culprit Only or Complete?

Qamar A, Bhatt DL. Progress in Cardiovascular Disease 2015; 58: 260-266.



PRAMI Trial

Variable Preventive PClI Medical Rx HR (95% CI) P value
(N=234) (N=231)

Cardiac Death, 21 53 0.35 (0.21-0.58)

<0.001
MI, RFA
Cardiac death or 11 27 0.36 (0.18-0.73) 0.004
MI
All Death 12 16 NS
Cardiac Death 4 11 0.34 (0.11-1.08) 0.07
RFA 12 30 0.35 (0.18-0.69) 0.002

Wald NEJM 2013.



CvLPRIT Trial

Variable Medical Rx PCI HR (95% CI) P

(N=146) (N=150) value
= (O

MACE N= (%) 31 (21.2) 15 (10.0) 0.45(0.24, 0.84) <0.001

All-cause 6 (4.1) 2 (1.3) 0.32(0.06,1.60) 0.14

mortality

Recurrent Ml 4 (2.7) 2 (1.3) 0.48 (0.09, 2.62) 0.39

Heart failure 9 (6.2) 4 (2.7) 0.43(0.13,1.39) 0.14

Repeat 12 (8.2) 7(4.7) 0.55(0.22,1.39) 0.2

Revascularisation

Gerschlick A. JACC 2014



Early Trials

EDITORIAL COMMENT

Do We Really Know the CvLPRIT

In Myocardial Infarction?
Or Just Stent All Lesions?*

Deepak L. Bhatt, MD, MPH

Bhatt DL. JACC 2015.



Culprit vs Complete Revasc in STEMI

PRAMI
Cardiac Death CvLPRIT

Combined

PRAMI
Repeat MI CvLPRIT

Combined

PRAMI

Revascularization CvLPRIT

Combined ——

0.1 0.2 0.5 1.0 2.0

—-—

Complete Better HR

Bhatt DL. JACC 2015.



DANAMI 3 — PRIMULTI Trial: FFR-
Guided PCIl reduced revasc with no
difference in death or Ml

IRA onl Complete
(n=3 133; revascularisation = HR [95% CI] p
(n = 314)

Primary endpoint 68 (22%) 40 (13%) 0.56 [0.38 — 0.83] 0.004
All-cause death 11 (4%) 15 (5%) 14[063-3.0] 043

Nonfatal M| 16 (5%) 15 (5%) 0.94[047-19] 0.87

Ischemia-driven

e 92(17%) 17 (5%) 0.31[0.18 - 0.53] <0.001
revascularization

Engstrgm, Lancet 2015.



| euro

2015 Prague Primary Composite Endpoint

Conservative Hazard ratio (95%
PCl (n=106)
(n=108) Cl)

All-cause 17 (16.0%) 15 (13.9%) 1.35 (0.66 - 2.74) 0.407

mortality /

nonfatal Ml /

stroke
All-cause mortality 6 (5.7%) 7 (6.5%) 0.91(0.30-2.70) 0.859
Nonfatal Ml 11 (10.4%) 8 (7.4%) 1.71 (0.66 - 4.41) 0.269
Stroke 0 3 (2.8%)

4 (3.8%) periprocedural infarctions in PCI group with good prognosis.

Hlinomaz et al 2015



EXPLORE Trial Design

e Patients

Patients with STEMI treated with pPCI and with a
non-infarct related CTO.

Patients with

STEMI + CTO
* Design
Global, multi-center, randomized, prospective two-arm trial
with either PCI of the CTO or no CTO intervention after 11
STEMI.
Blinded evaluation of endpoints. CTO-PCl < 7d No CTO-PCI

* Objective i ¢

To determine whether PCI of the CTO within 7
days after STEMI results in a higher LVEF and LVEF and LVEDV
a lower LVEDV assessed by MRI at 4 months MRI at 4 month

Henriques JACC 2016

otctos



Primary Endpoint #1 (LVEF @ 4 months)

B CTO-PCI n=136

60 B NO CTO-PCl n=144

50

40

LVEF (%)

20
P=0.597

10

0

CTO-PCI (n=136) No CTO-PCI (n=144) Difference (95%CI) p

LVEF (%) 441 | (12:2) 448 | (11-9) 08| (-36t02:1) | 0597

Henriques JACC 2016

otctos




MACE @ 4 months &

Major Adverse Cardiac Events (MACE) CTO-PCI No CTO-PCI p
Cardiac death 4 (2:7%) 0 (0%) 0-056
Myocardial infarction ird universal definition) 5 (3-4%) 3 (1-9%) 0-494

Periprocedural 4 (2:7%) 1 (0-6%) 0-207

Spontaneous/Recurrent 2 (1-4%) 2 (1-3%) 1-000
CABG surgery 0 - 1 (0-6%) 1-000
MACE 8| (54%) 4 (2:6%) 0-212

Henrigues JACC 2016

CARDIOVASCULAR
RESEARCH FOUNDATION
At the heart of innovation



Trials of PCIl versus Med Rx in Patients
with STEMI and Multivessel Disease

Trial

Same-sitting or

Sample Size

Staged
Di Mario 2004 Index 69
Politi 2009 Index or staged 149
Ghani 2012 Stzgu?ge((;FR 119
PRAMI 2013 Index 465
Cvlprit 2014 Index or staged 296
DANAMI-3 2015 Staged 627
PRAGUE 13 Staged 214
EXPLORE Staged (CTO) 300

Total 2239



Network Meta-Analysis: MACE

Quicome RR (95% Cl) P-value

MACE
Complete-index vs. culpri 037(0.24,059)  <0.01
Staged-hospital vs. culprit 049(0.27,091) 0.2

Staged-after vs culprit 0.58 (0.35, 0.97) 0.04
Complete-index vs Staged-hospital 0.76 (0.36, 1.59) 0.46
Complete-index vs. Staged-after 0.64 (0.36, 1.15) 0.13
Staged-hospital vs. Staged-after 0.85 (0.38, 1.87) 0.68

Elgendy I, Mahmoud AN, Kumbhani DJ, Bhatt DL, Bavry AB. J Am Coll Cardiol Intv 2017;10:315-24.



COMPARE-ACUTE Trial Design

885 STEMI pts + Multi VD -
(non IRA 2 50% )
v

After successful
Primary PCI of IRA
Randomised

/]

1:2 randomization
L

FFR of all lesions 2 50% FFR of all lesions 2 50%
stenosis in >2mm non-IRA stenosis in >2mm non-IRA

Acute FFR guided Conservative strategy
complete PCI of (Treating cardiologist
non-IRA lesions blinded to FFR value)




Primary outcome and its components

FFR guided Infarct Artery Only HR 95% ClI P value
Complete treatment
Revascularization (n=590)

Primary endpoint Number of events (%)

MACCE* (any first event)

Death, all cause
Cardiac

Myocardial infarction (Ml)
Spontaneous
Peri-procedural

Revascularization
PCI
CABG

Cerebrovascular event

* MACCE = the composite of all-cause mortality, non-fatal myocardial infarction, any

23 (7.8%)

4 (1.3%)
3 (1.0%)

7 (2.4%)
5 (1.6%)
2 (0.6%)

18 (6.1%)
15 (5.1%)
3 (1.0%)

0 (0.0%)

revascularization and cerebrovascular events.

Smits PC, et al. N Engl J Med 2017;

121 (20.5%)

10 (1.7%)
6 (1.0%)

28 (4.7%)
17 (2.9%)
11 (1.9%)

103 (17.5%)
98 (16.6%)
5 (0.8%)

4 (0.79%)

0.22-0.55

0.25-2.56

0.22-1.13
0.22 - 1.59
0.08-1.64

0.20-0.54
0.24 -0.57
0.29 - 5.02

NA




Pooled FFR Data

RCT
.

MACE {Daath / Heinfarction f Hevasculanzalion)
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Favars FFR-Guidad Multivesssl PCI

Favors Infarct-Related Artery Only PCI

Gupta A, Bajaj NS, Arora P, Arora G, Qamar A, Bhatt DL. IJC 2017.




COMPLETE Trial: Design

STEMI with successful culprit lesion PCI (primary, rescue, or pharmacoinvasive) +
> 70% stenosis or = 50% with FFR < 0.80

1
RANDOMIZED
l Within 72 h of index l
Primary PCI
Staged Non-culprit lesion Optimal Medical Therapy
PCI+OMT Alone
Staged PCI of all suitable No further revsac of non-culprit
non-culprit lesions lesions (OMT Alone)
N=1950 N=1950

ALL patients receive OMT (ASA, Ticagrelor, Statin, Beta Blocker, RF Modification)

Follow-up: Discharge, 30 Days, 6 Months, then Annually

Primary Outcome: CV Death / Ml
Key Secondary Outcome: CV Death/Ml/Ischemia driven revascularization

Clinicaltrials.gov NCT0174049 Funded by CIHR, AstraZeneca and Boston Scientific



COMPLETE: Unique Features

 Global trial involving >130 high volume STEMI centers
» Powered to detect reductions in CV death or Ml
 High proportion of DAPT with ASA and ticagrelor
 Very high proportion of DES use

« Angiographic Core Lab (100% of all angiograms)

« OCT Non-culprit Lesion Substudy

« CABG Surgery Reqgistry



IVUS Findings that Predict
Future Events: PROSPECT
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TCFA (all) TCFA+MLA <4 mm? TCFA+PB 270% TCFA+PB 270%+
MLA <4 mm?

Lesion hazard ratio (95% CI)  3.90 (2.25-6.76) 6.55 (3.43-12.51) 1083 (5.55-21.10) 1105 (4.39-27.82)
P value <0.001 <0.001 <0.001 <0.001
Prevalence (%) 46.7 15.9 10.1 4.2

Stone et al NEJM 2011:364:226-35



The PROSPECT Trial: MACE

3-year follow-up, hierarchical

Al _Culprit an culprit Indeter-
lesion related lesion related minate
Cardiac death 1.9% (12) 0.2% (1) 0% (0) 1.7% (11)
Cardiac arrest 0.3% (2) 0.3% (2) 0% (0) 0% (0)
MI (STEMI or NSTEMI) 2.7% (17)  1.7% (11) 1.0% (6) = 0.2% (1)

Rehospitalization for unstable

: . 15.4% (101) 10.4% (69) = 10.7% (68) = 0.8% (5)
or progressive angina

Composite MACE 20.4% (132) 12.9% (83) 11.6% (74) 2.7% (17)

Cardiac death, arrest or Ml 4.9% (31) 2.2% (14) 1.0% (6) 1.9% (12)

Rates are 3-yr Kaplan-Meier estimates (n of events)



COMPLETE OCT Substudy

STEMI patients after culprit lesion PCI enrolled in COMPLETE study and
a) Target non-culprit lesion in coronary artery with = 70% stenosis
b) Additional vessel suitable for OCT evaluation

v
Randomized to Complete Revascularization
And
Consent to participate in OCT sub-study
(N=100)
Target non-culprit lesion with Additional Vessel for
= 70% stenosis OCT evaluation
OCT evaluation lor2
Unblinded
A/ P _
Blinded Unblinded r%gtTe”t
Pre-Stent Pre-Stent
OCT OCT
N:rSO N:FSO
Post Stent OCT evaluation




FFR - Serial Stenoses
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Flow through one lesion can affect FFR in the other!

Kumbhani and Bhatt. JAMA Cardiology 2016.




DEFINE-FLAIR
IFR-SWEDEHEART

* IFR non-inferior to FFR

RR 1.03; 95%Cl 0.82 to 1.28

no need for vasodilator for IFR, simplifies MVD

e easier, quicker procedure

Davies et al. NEJM. 2017.
Gotberg et al. NEJM 2017.
Bhatt et al. NEJM 2017.



Are symptoms stable?

I |
Yes No

' v

Are symptoms resolved with medical therapy
for risk reduction (e.g., statins and aspirin)
and for treatment of symptoms
(e.g., beta-blockers and nitrates)?

Evaluate in emergency department

Yés Nlo
7 \

Continue medical therapy and periodically Is ischemia present on a stress test
reassess for recurrent symptoms or change with exercise (or with a pharmacologic
in exercise tolerance agent if patient cannot exercise)?

[ |
Yes No

7 v

Are any lesions present in major Continue medical therapy and periodically
coronary arteries on angiography? reassess for worsening or new symptoms

I 1
Yes No

v 7

If stenosis is >80%, perform PCI Reassure and continue medical
If stenosis is 40-80% therapy for risk reduction
and iFR is =0.89, perform PCI
and iFR is >0.89, do not perform PCl
If stenosis is <40%, do not perform PCI

Bhatt DL. NEJM. 2017.




FAME-2 Cost Effectiveness

$16,792

$18,000.00 - — PCI+MT
$16,000.00 Cumulative Cost

$15,280

$13,372 $16,737

$14,000.00 -
$12,000.00 -
$10,000.00 -
$8,000.00 -
$6,000.00 -
$4,000.00 -
$2,000.00 A

$0.00

$14,485

$9,944

m PCI+MT Annual Follow-
Up Cost

$4,439

Index 1 Year 2 Years 3 Years

Fearon W et al. Circulation 2017.



CULPRIT-SHOCK (N=706)

A Composite Primary End Point
100+

50~ Relative risk, 0.83 (95% CI, 0.71-0.96)
80 P=0.01
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Days since Randomization

No. at Risk
Multivessel PCI 162 156
Culprit-lesion-only PCl 198 192

Thiele H et al. NEJM 2017.




CULPRIT-SHOCK (N=706)

B Death from Any Cause

Any Cause (%)
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No. at Risk
Multivessel PCI
Culprit-lesion-only PCI

Thiele H et al. NEJM 2017.

Relative risk, 0.84 (95% CI, 0.72-0.98)
P=0.03

Multivessel PCI

Culprit-lesion-only PCI

| T T
10 15 20

Days since Randomization

179 170
211 203




CULPRIT-SHOCK (N=706)

C Renal-Replacement Therapy
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Renal-Replacement Therapy (%)

Relative risk, 0.71 (95% Cl, 0.49-1.03)
P=0.07

Multivessel PCI

Culprit-lesion-only PCI

0

No. at Risk
Multivessel PCI
Culprit-lesion-only PCI

Thiele H et al. NEJM 2017.
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Stroke, Renal Failure, Bleedin
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00,08

0.48); P= 0%
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Kolte D et al. Circulation Intervention 2017.



Conclusions

Timely primary PCI for STEMI remains the optimal therapy
Non-culprit PCl in “stable” STEMI reduces future revascularization
Suggestion that complete revascularization may influence death/Ml
Trials, such as COMPLETE, are ongoing and powered for death/Ml
DEFINE-FLAIR and IFR-SWEDEHEART show value of IFR (~FFR)
FAME-2 shows cost effectiveness of FFR for stable lesions
CULPRIT-SHOCK shows harm with complete revasc in shock!

Since harm in sick STEMI, need to question benefit in stable STEMI
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Compare-Acute

Trial design: STEMI patients undergoing primary PCI were randomized to FFR-guided
complete revascularization (n = 295) versus infarct artery only revascularization (n = 590).

(p < 0001) Results

30 * All-cause death, M, cerebrovascular event, or
% any revascularization at 12 months: 7.8% of
20.5 the complete group versus 20.5% of the

20 infarct artery only group (p < 0.001)

* MI: 2.4% for complete vs. 4.7% for infarct
artery only (p = 0.10)

* Revascularization: 6.1% for complete vs.

10 17.5% for infarct artery only (p < 0.001)

Conclusions

« Among STEMI patients undergoing primary
PCI, FFR-guided complete revascularization
was superior to infarct artery only
revascularization. In most cases, FFR-guided
complete revascularization occurred during
the index procedure and was associated with
a reduction in adverse cardiovascular events.

All-cause death, MI, cerebrovascular
event, or any revascularization

FFR-guided Conservative
complete therapy
revascularization

Smits PC, et al. N Engl J Med 2017;




