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. S’af-e__ty of EFER in patients with acute or recent Ml

Results: 648 patients (n = 298 STEMI patients in 1 hospital; mean time to reperfusion 253 min; n = 350 NSTEMI
| in 6 hospitals; median time to angiography from index chest pain episode 3 (2, 5) days) were included between
March 2011 and May 2013. Two NSTEMI patients (0.3% overall) experienced a coronary dissection related to the
| guidewire. No guidewire dissections occurred in the STEMI patients. Chest symptoms were reported in the ma-
| jority (86%) of patient's symptoms during the adenosine infusion. No serious adverse events occurred during in-

fusion of adenosine and all of the symptoms resolved after the infusion ceased.

Conclusions: In this multicenter analysis, guidewire-based measurement of FFR and IMR using intravenous adenosine
was safe in patients following STEMI or NSTEMIL. Self-limiting symptoms were common but not associated with serious
adverse events. Finally, coronary dissection in STEMI and NSTEMI patients was noted to be a rare phenomenon.

The exclusion criteria for administration of intravenous adenosine included evidence

of 2nd or 3rd degree heart block on the ECG, long QT syndrome, cardiogenic shock, or a
history of asthma concurrently treated with bronchodilators [22]. The exclusion criteria

for both studies are provided in Supplementary Tables 1 and 2. The study was approved
by the UK National Research Ethics Service and all participants provided written informed
consent.

Nadeem Ahmed, et al. International Journal of Cardiology 202 (2016) 305-310
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Acute MI
Coronary Occlusion

Myocyte Necrosis m

‘ Platelet / Fibrin

: - \ M7m

Tissue Microvascular ... .ccuar
inflammation  Dysfunction  Ovstruction

/ t

Release of Cytokines and Arteriolar spasm
Degratory Enzymes,
Activation of Complement ..-""'
and Adhesion Molecules,
Altered Cellular Metabolism

N.R. Shah et al. IJC Heart & Vasculature 5 (2014) 20-25



Va-s-; ato-_ry Capauty Microcirculation

Patlent N 50 stable angina, 50 NSTEMI, and 40 STEMI.

* p=0.01

** p=<0.001
***p =0.015
ns p=>0.05

* p=<0.001

**p=<0.001|

Resistance Reserve Ratio

Jamie Layland, et al. Circ Cardiovasc Interv.
2013;6:231-236.
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Epicardial Vessel
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\ Q Pressure wire

"True Negative" <: FFR in ACS :> "False Negative"

- Intermediate lesion that - Microvascular dysfunction
15 non flow imiting - Flow is not proportional to
- High nsk plaque pressure gradient
morphology

-Physiclogically "Positive"

mnsignificant anatomically

significant - Flow limiting lesion







o In57patlents Who had sustained a Ml =6 days,
before and after angioplasty

FFR>0.75 FFR>0.75
n = 66 n=45

FFR<0.75 FFR<0.75
n=48 n=235

Concordance = 85% Concordance = 94%
K = 0.66; P<0.0001 K =0.87; P<0.0001

Whole population With truly SPECT result

Bernard De Bruyne, et al. Circulation. 2001;104:157-162






_zuﬁﬂlaﬁézmm FFR

N = 75 with STEMI, and N = 26 NSTEMI

1.00-
0.95-
0.90-
0.B5-
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0.65-
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0.45- < Bus:
0.40- >

0.35-
0.30- 0.451 d
0.25- 0.40
0.20

0.50+

ACUTE FOLLOW-UP

Figure 2. Plot of FFR Values of Nonculprit Coronary Artery Stenoses
Figure 1. Plot of FFR Values of Nonculprit Coronary Artery Stenoses During the Acute Phase and at Follow-Up in Patients on the Lowest
During the Acute Phase and at Follow-Up LVEF Quartile

Argyrios Ntalianis, et al. J Am Coll Cardiol Intv. 2010;3:1274-81
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(" CHANGE IN RECOMMENDATIONS )( 2017 NEW RECOMMENDATIONS
2012 2017

.

DES ov . . ,
» Complete revascularization during index primary
co PCl in STEMI patients in shock
Expert opinion

p
» Additional lipid lowering therapy if LDL >1.8 mmol/L
(70 mg/dL) despite on maximum tolerated statins
IMPROVE-IT*, FOURIER*?

ascularization® c i :
PR:I*::'“aDANAa:I-.’.o-PRIMULTI"“ (o Cangrelor if P2Y ; inhibitors have not been given

CVLPRIT'®, Compare-Acute!” CHAMPION™
o Switrh ta natant P7Y.. inhihitare 48 hanre afrar fihrinnlucic

cularization®

PRAMI' DANAMI-3-PRIMULTI'™,
CVLPRIT'®*, Compare-Acute'”'

A

A1Q1
S T oy ia )
Sa02 <95% Sa02 <90%
Dose 1Y, TNK-tPA — Dose IV. TNKPA -
Came in all patients STREAM half in Pts >75 years
4 2017 NEW / REVISED CONCEPTS )
s N
MINOCA AND QUALITY INDICATORS: TIME LIMITS FOR ROUTINE OPENING OF AN IRA®:
* New chapters dedicated to these topics. * 0—12h (Class I); 12-48h (Class lla); >48h (Class III).
. AN S
' Ve ~
STRATEGY SELECTION AND TIME DELAYS: ELECTROCARDIOGRAM AT PRESENTATION:
* Clear definition of first medical contact (FMC). + Left and right bundle branch block considered equal for
* Definition of “time 0" to choose referfusion strategy recommending urgent angiography if ischemic symptoms.
(i.e. the strategy clock starts at the time of “STEMI diagnosis”). | - <
» Selection of PCl over fibrinolysis: when anticipated delay /1'||u||; TO ANGIOGRAPHY AFTER FIBRINOLYSIS:
from “STEMI diagnosis” to wire crossing is <120 min. *Timeframe is set in 2-24h after successful fibrinolysis.
* Maximum delay time from “STEMI diagnosis” to bolus of \ 4
fibrinolyss agent is set in 10 min. (PATIENTS TAKING ANTICOAGULANTS: )
*“Door-to-Ballon” term eliminated from guidelines. + Acute and chronic management presented.

S FAN ~)







~ DANAMI-3-PRIMULT|

627 randomised

2 days after the initial PCI

procedure before discharge

.

.

313 received allocated intervention

313 infarct-related artery revascularisation only

314 complete FFR-guided revascularisation

294 received allocated intervention
15 PCl failed or not feasible
1 died before PCl
2 refused subsequently

v

2 other reasons

0 lost to follow-up

1 lost to follow-up (emigration after 194 days)

-

-

313 analysed by intention to treat

314 analysed by intention to treat
1 analysed only up to emigration date

Thomas Engstrem, et al. Lancet 2015; 386: 665—-71




~ DANAMI-3-PRIMULT

—— Infarct-related artery only
—— Complete revascularisation

HR 0-56 (95% Cl 0-38-0-83), p=0-004
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|
24
Number at risk Follow-up (months)

Infarct-related artery only 313 142
Complete revascularisation 314 159

Thomas Engstrem, et al. Lancet 2015; 386: 665—-71
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Infarct-related Complete Hazard ratio
artery only revascularisation (95% Cl)
(n=313) (n=314)

Primary endpoint* 68 (22%) 40 (13%) 0-56 (0-38-0-83) 0-004
All-cause mortality 11 (4%) 15 (5%) 1-40 (0-63-3-00) 0-43
Non-fatal reinfarction 16 (5%) 15 (5%) 0-94 (0-47-1-90) 0-87
Ischaemia-driven revascularisation 52 (17%) 17 (5%) 0-31(0-18-0-53) <0-0001

Secondary endpoints

Cardiac death 9 (3%) 5 (2%) 0-56 (0-19-1-70) 0-29

Cardiac death or non-fatal 25 (8%) 20 (6%) 0-80 (0-45-1-45) 0-47
myocardial infarction

Urgent percutaneous coronary 18 (6%) 7 (2%)1 0-38 (0-16-0-92) 0-03
intervention

Non-urgent percutaneous 27 (9%) 8 (3%) 0-29 (0-13-0-63) 0-002
coronary intervention

Unplanned coronary-artery 7 (2%) 3 (1%) 0-43 (0-11-1-70) 0-22
bypass graft surgery

Data are number of events (%). *The first event per patient is listed. TOne patient had both urgent and non-urgent
percutaneous coronary intervention.

Thomas Engstrgm, et al. Lancet 2015; 386: 665—71
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Generally during
the same
intervention; had
to be performed
during the index
hospitalization

and preferably
within 72 hours.

Pieter C. Smits, et al. N Engl J Med. 2017;376(13):1234-1244.

885 patients with acute STEMI and multivessel disease underwent primary
PCI of an infarct-related artery and randomization (1:2)

|

|

295 Were assigned to FFR-guided
complete revascularization

590 Were assigned to

infarct-artery-only revascularization

and FFR procedures involving
non—infarct-artery lesions

|

292 Underwent 450 FFR
procedures involving
non—infarct-artery lesions

289 Received allocated treatment

575 Underwent 865 FFR
procedures involving

non—infarct-artery lesions only

589 Received allocated
(infarct-artery-only) treatment

|

288 Were alive and included
in 12-mo follow-up
4 Died
3 Withdrew informed consent

579 Were alive and included
in 12-mo follow-up
10 Died
1 Was lost to follow-up at 9 mo

Y

|

295 Were included in the
intention-to-treat analysis

590 Were included in the
intention-to-treat analysis

Clinically
indicated
elective
revascularizati
ons performed
within 45 days
after primary
PCIl were not
counted as
events.




Complete revascularization

' COMPARE-
ACUTE

Infarct-artery-only treatment

(cumulative %)
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Hazard ratio, 0.35 (95% Cl, 0.22-0.55)
P<0.001 by log-rank test

Months

No. at Risk
Complete 295 281 264

revascularization
Infarct artery 590 492 457

Pieter C. Smits, et al. N Engl J Med. 2017;376(13):1234-1244.



Complete Infarct-Artery-Only
Revascularization Treatment
End Point (N=295) (N=590)

number (percent)

Primary
MACCE*

[RS]

W U 0 N U N W A W
—_— e~ e e e~ e - -

121 (20.5)
1.7)
1.0)
4.7)

Death from any cause 0 (
6 (
8 (
7(2.9)
1(

(

(

(

(

Cardiac event
Myocardial infarction

Spontaneous event

1
2
1
1

Periprocedural event 1.9)
103 (17.5)

9

—

Revascularization

PCl

—

16.6)
0.8)
0.7)

= U o O H N O+ - N
o H O H NN R O R 0
[ - Er M- . e e

8

Coronary-artery bypass graft 5

Cerebrovascular event =
Secondary

NACE (any first event) (8.5) 174 (29.5)

Death from any cause) or myocardial . 38 (6.4)
infarction

Major bleeding ! 8 (1.4)
Any bleeding
At 12 mo (3.1) 28 (4.7)
At 48 hr (1.7) 8 (1.4)

Hospitalization for heart failure, unstable : 47 (8.0)
angina, or chest pain

Any revascularizationt (6.4) 161 (27.3)
Stent thrombosis L 1(0.2)

Pieter C. Smits, et al. N Engl J Med. 2017;376(13):1234-1244.

Hazard Ratio
(95% Cl)

0.35 (0.22-0.55)
0.80 (0.25-2.56)
1.00 (0.25-4.01)
0.50 (0.22-1.13)
0.59 (0.22-1.59)
0.36 (0.08-1.64)
0.32 (0.20-0.54)
0.37 (0.24-0.57)
1.20 (0.29-5.02)
NA

0.25 (0.16-0.38)
0.57 (0.29-1.12)

0.75 (0.20-2.84)

0.64 (0.30-1.36)
1.25 (0.41-3.83)
0.54 (0.29-0.99)

0.47 (0.29-0.76)
0.58 (0.12-2.80)

P Value







AMOUS-NSTEMI

Randomised

n = 350 (27%)

_ Allocation
l v
ACTIVE GROUP : FFR-guided COMPARATOR GROUP : Angiography-guided

FFR measured and disclosed FFR measured but not disclosed
n = 176 patients n = 174 patients

Follow-up &

Clinical follow-up: Clinical follow-up:

Patient contact at 6 and 12 months Patient contact at 6 and 12 months

¥ Y

Analysed during follow-up Analysed during follow-up

n =176 (100%) n =174 (100%)

Layland J, et al. Eur Heart J. 2015; 36:100-111




Initial
Decision

CABG + OMT
{N:'ld}

PCl + OMT
(N=144)

OMT only
(N=18)

Layland J, et al. Eur Heart J. 2015; 36:100-111

Changes
Post-FFR

CABG (N=8)
PCI (N=4)
OMT (N=2)

CABG (N=2)
PCI (N=117)
OMT (N=25)

CABG (N=1)
PCI (N=4)
OMT (N=13)

Final
Decision

CABG + OMT
(N=11)

PCl + OMT
(N=125)

OMT only
(N=40)
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—— FFR-Guided
- - -- Angiography-Guided

r.. .z TT 73
90 270 360

Layland J, et al. Eur Heart J. 2015; 36:100-111
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ACS FFR~081

ACS FFR<091

g
:
=
:

u| |
0 1620
Number at risk

SIHD L
FFR>0.91 77

FFR<0.91 112

Srikanth Kasula, et al. Heart. 2016;102:1988-1994.
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Survival probability (V)

Srikanth Kasula, et al. Heart. 2016;102:1988-1994.
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FFR SA (83.6%) } ARR 3.7%

RRR 18%
} p=0.92

ARR 5.1%
RRR 19%

Angio SA (79.9%)
FFR UA/NSTEMI (78.7%) }
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~%=. Angio UA/NSTEMI (73.6%)

180 360 540
Days since Randomization

J Am Coll Cardiol Intv 2011;4:1183-9
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5 Annualized MI/TVF Rates on the Basis of
5 MITVE in SIHD, UA, and NSTEML Subgroups Optimal FFR Cutoffs for ACS and SIHD

11.40%
SIHD 10%

(02
o

UA 19%

Events/Year

NSTEMI 42%

Survival Probability (%)

Log-rank p < 0.0001

0 183 366 549 732 915 1,098 1,281 1,464 1,647 1,830 2,013 FFR <0.84 FFR >0.84 FFR <0.81 FFR >0.81

Time (Days)

Abdul Hakeem, et al. JACC. 2016;68(11):1181-1191.



S FFRAEF M Tl 5

MI/TVF

A Entire cohort

Events/Year

FFR 0.75-0.80 FFR 0.81-0.85 FFR 0.86-0.90 FFR >0.90

Propensity matched cohort
14%

12.50%
12%

10%

8%

Events/Year

6%

4%

2%

0% FFR 0.75-0.80 FFR 0.81-0.85 FFR 0.86-0.90 FFR >0.90
ESIHD W ACS

Abdul Hakeem, et al. JACC. 2016;68(11):1181-1191.
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