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THE PHASE OF DIVORCE: anatomy or phisiology ?

However, this marriage was troubled by reports suggesting that more than two-thirds of
acute myocardial infarctions may have non obstructive coronary artery stenosis

Tonino PA et al , NEJM 2009

(0]
Shaw L et al , CIRCULATION 2008 Stenoses > 70%

Stenoses > 70%

Tonino PA et al , NEJM 2009
Stenoses < 50%

m [schemia = Noischema ’

m Moderate Ischemia = Mild ischemia = No ischemia

m [schemia = Noischema

\ Centro Cardiologico
° Monzino Pontone G, Eur Heart J 2016




THE PHASE OF DIVORCE: the gatekeeper

/ Negative
\ Positive |—| ICA

Chest Pain — | STRESS TEST

Low Diagnostic Yield of Elective - . ) .
Coronary Angiography The “ischemic approach” alone is
Manesh R. Patel, M.D., Eric D. Peterson, D, P.H., Da Dai, M.S., . .
e B S L vemin Arceron 5. not enough efficient as
N Engl | Med 2 362:BE6-05.
J . gatekeeper for ICA
37 6% i 397,954 Patiants at 663 sites
Obstructive CAD \
(N=149,735)
[ ] [ ]

e 0 ssox «Which alternative to
lwvessel CAD 46 T%

i s functional strategy in patients
o with suspected coronary artery
disease ?»

¥ Centro Cardiologico
Monzino Patel M et al, NEJM 2010




THE PHASE OF DIVORCE: role of CCT
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Neglia D et al, Circulation CI 2015 (EVINCI Trial)

OSENSITIVITY

BSPECIFICITY

CCT showed the highest accuracy in

low to intermediate risk
patients (prevalence of CAD
29%) as compared to other
functional imaging modalities

Anatomical vs. functional testing
Hazard ratio, 1.04 (95% Cl, 0.83-1.29)

P-075

Anatomical
testing
i -

Functional
testing

T T T T 1
13 U o 3 42

Douglas P et al, NEJM 2015 (PROMISE Trial)

In symptomatic intermediate
risk patients (prevalence 53%)
patients with suspected CAD
who required non invasive
testing, an initial strategy of
CTA showed similar clinical
outcome, QOL and cost as
compared to  functional
testing




How to improve the detection of coronary
artery disease functionally significant with
new emerging techniques ?

1. Stress Cardiac Magnetic Resonance (CMR)

2. Fractional Flow Reserve CT (FFRct)

2. Stress CT perfusion (CTP)

Ny N\ W
b Centro Cardiologico
L Monzino




THE PHASE OF DIVORCE: role of CMR

1. Why do we need CMR in suspected CAD ?

ACCF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT

2012 Appropriate Use Criteria for @ LV DILATATI O N AND LOW EF

Coronary Revascularization Focused Update

ppropriate Use Criterin Task Force,
iety of Thoracic Surgeons, Ameri

ngi aphy and Inte ciety of r: L s, American
Hea , American Society of Nuclear Cardiology, P E R F S I O N D E F E CT
on l |
Echocardiography and the Heart Rhythm Society

v of

Table A2. Nonlnvaslve Rlsk Stratlflcation

High-isk (=3% annual mortality rate)
1. Severe resting left ventricular dysfunction (LVEF <35%)

@ WALL MOTION ABNORMALITIES

2. High-tisk treadmill score (score =-11)

3. Severe exercise left ventricular dysfunction (exercise LVEF <35%)
4, Stress-induced large perfusion defect (particularly if anterior)

5. Stress-induced multiple perfusion defects of moderate size

6. Large, fixed perfusion defect with LV dilation or increased lung uptake
(thallium-201)

7. Stress-induced moderate perfusion defect with LV dilation or increased
lung uptake (thallium-201)

8. Echocardiographic wall motion abnomality (involving =2 segments)
developing at low dose of dobutamine (=10 mg/kg/min)
or at a low heart rate (<120 beats/min)

9, Stress echocardiographic evidence of extensive ischemia

b B’ Centro Cardiologico

Monzino




THE PHASE OF DIVORCE: role of CMR

1. Why do we need a functional test in suspected CAD ?

2. Which is the diagnostic accuracy of stress CMR in suspected CAD ?

CMR
4= 4
Stress
3 . 3
1:;:
£ e . g
5 24 ll-..':":il - = 24
;:'::E' :E-- Rest
*seess
14 sane ::E' 1+
= 1 T " Stress
<T0% =T0%
Mean myocardial perfusion reserve (MPR
stenotic (70%) territories. The best cuto
(CAD) (MPRCMR 1.45 and MPRPET 1.44 Rest
positron emission tomography.

" Centro Cardiologico
; Monzino Morton G JACC 2012




THE PHASE OF DIVORCE: role of CMR

1. Why do we need a functional test in suspected CAD ?

2. Which is the diagnostic accuracy of stress CMR in suspected CAD ?
3. Which is the best protocol for stress CMR ?

4. Which is the diagnostic accuracy of stress CMR versus other imaging modality?

A Al patients {angiographic cotoff =00% LMS;
=7 0% for LAD, LOx, and RCA)

107 —CMR

— SPECT
0-9
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= [
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| |
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e
[SER [ R
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e,

MR 0-89 (0-86-0-91)
SPECT 074 (07007 8)
prec 00T

. singlevessel disease (angicgraphic cutoff =C0% [} Two orthree vessel disease (angingraphic cutoff
LMS; =7 0% for LAD, LOx, and ROA) =50% LMS; =7 0% for LAD, LCx, and RCA)
1.0 P 1.0 e
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Panel 2: Criteria for a positive CME

i

The findings of CE-MARC sug

manage ment of stable coron a |

the cancer risk associated with

Any evidence of regional wall motion abnormality (by visual analysis using the
17-segment model™), each segment scored as O (normal), 1 (mild hypokinesia),

2 {severe hypokinesia), 3 {akinesia), or 4 {dyskinesia)

Hypoperfusion {ischaemia) assessed by visual comparison of stress and rest CMR
perfusion scans (16 segments of the 17 segment AHASACC model, excluding the apical
cap segment) with scores of O (normal), 1 {equivocal), 2 (subendocardial ischasmia),
or 3 {transmural ischagmia)

Visval severity (percentage luminal narrowing) of coronary artery stenosis in the
coronary ME angiogram (15 coronary segments)

Any infarct (scar) on late gadolinivm-enhancement images (17 segment model) with

scores of O (none), 1(1-25%), 2 (26-50%), 3 (51-FEEENWMRoA L7 Eanrsb2@3dh segment.



THE PHASE OF DIVORCE: role of CMR

1. Why do we need a functional test in suspected CAD ?

2. Which is the diagnostic accuracy of stress CMR in suspected CAD ?

3. Which is the best protocol for stress CMR ?

4. Which is the diagnostic accuracy of stress CMR versus other imaging modality?

5. Which is the prognostic stratification of stress CMR?

ALL CARDIAC EVENTS HARD CARDIAC EVENTS
= ‘ & \
i \ " e G:guil {
e Group 1
Wi ae . e . —. - : | 4
G -
W ard — ) Group 2
F 2 x »
o
- Group 3
< = -
>. W Group 2
> .
[+ <
: ]
= o Group 3 234
= P :
=2 Group 2 vs Group 1 p<0 0003 Soop L waons 1 et
2 Group 3 vs Group 1 p<0.0001 SIDUP 3 WS EIOuP 3 PN
1 Group 3 vs Group 2 p<0.0001 s2-{Group 3 vs Group 2 p<0.0001

1 . "

s S e »ox X 3% X

DAYS DAYS
Adjusted survival curves without all cardiac events (left panel) and hard cardiac events (right panel) in patients without perfusion
defect or AWM under stress (Group 1), in patients with perfusion defect without AWM under stress (Group 2) and in patients with

perfusion defect plus AWM under stress (Group 3). AWM: abnormal wall motion

Pontone G, Eur Radiol 2015
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How to improve the detection of coronary
artery disease functionally significant with
new emerging techniques ?

1. Stress Cardiac Magnetic Resonance (CMR)

2. Fractional Flow Reserve CT (FFRct)

3. Stress CT perfusion (CTP)




THE PHASE OF DIVORCE: role of FFRct

Journal of the Amcrican College of Cardiology Vol. 58, No. 19, 2011
Amcrican College of Cardiology Foundation ISSN 0735-1097/$36.00
oi:10.1016/j.jacc.2011.06.066

Diagnosis of Ischemia-Causing Coronary Stenoses
by Noninvasive Fractional Flow Reserve Computed
From Coronary Computed Tomographic Angiograms

Results From the Prospective Multicenter DISCOVER-FLOW
O H tFl (Diagnosis of Ischemia-Causing Stenoses Obtained Via

Noninvasive Fractional Flow Reserve) Study

Bon-Kwon Koo, MD, PuD,* Andrejs Erglis, MD, PHD,T Joon-Hyung Doh, MD, PuD,#

David V. Daniels, MD,§ Sanda Jegere, MD,| Hyo-Soo Kim, MD, PuD,* Allison Dunning, MD,§
Tony DeFrance, MD,# Alexandra Lansky, MD,* Jonathan Leipsic, BSc, MD, i+ James K. Min, MD#$+
Seoul and Goyang, South Korea; Riga, Latvia; Palo Alto, San Francisco, and Los Angeles, California;

New York, New York; New Haven, Connecticut; and Vancouver, British Columbia, Canada

ONLINE FIRST

Diagnostic Accuracy of Fractional Flow
Reserve From Anatomic CT Angiography
JAMA. 2012;308(12):doi:10.1001/2012.jama. 11274

Interactive Analysis

Joumnal of the American College of Cardiology Vol. 63, No. 12, 2014
® 2014 by the American Ca]l%eaf(‘aﬂﬁn]qy Foundation 155N 0735-1097/$36.00
Published by Elsevier Ine. hitpf o org 10,1016/} jace 2013.11.043

CLINICAL RESEARCH Clinical Trials

Diagnostic Performance of Noninvasive (!)Cmm
Fractional Flow Reserve Derived From
Coronary Computed Tomography Angiography

in Suspected Coronary Artery Disease

The NXT Trial (Analysis of Coronary Blood Flow
Using CT Angiography: Next Steps)

CCM-100-081-A
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THE PHASE OF DIVORCE: role of FFRct
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The fractional flow reserve CCT derived (FFRct) is accurate even in challenging setting such as
calcified calcified lesion. When compared to alternative strategy such as TAF, the FFRct has
showed higher sensitivity and specificity




THE PHASE OF DIVORCE: role of FFRct

L HOW TO INCREASE THE COST EFFECTIVENESS OF THE GATEKEEPER TO ICA?

Prospective LongitudinAl
Trial of FFR;: Outcome and Resource IMpacts study
- THE PLATFORM trial -

Rationale and design of the Prospective LongitudinAl
Trial of FFRcr: Outcome and Resource IMpacts study

Gianhica Pontone, MDD, PhD).* Manesh R. Patel, MD.” Mark A. Hlatky, MDD, © Karen Chiswell, PhD, ® Daniele Andreini,
MD, PhD, * Bjarne Linde Norgaard, MD, PhDD,” Robert A. Byrne, MB, BCh, PhD, © Nick Curzen, EM, PhDD, Ian Purcell,
MDD, ® Matthias Gutberlet, MD, PhD," Gilles Rioufol, MD, PhD." Ulrich Hink, MD, Herwig W. Schuchlenz, MDD, Phi), .
Gudrun Feuchiner, MD, ! Martine Gilard, MD,™ Bernard de Bruyne, MD, PhD, " Campbell Rogers, MD, © and
Pamela 5. Douglas, MD® Milan, Ttealy: Dioebraors. NC: Stanford Redwood Cily, Gl Munich, Leidfrip, Mafnz Germany:
Souet b rton, Newwcastle, Uniled Kingdone Dyon, Brest, France: Graz, Tnnsbrack Anstria: and Aalst, Belgium

(Am Heart ] 2015;0:1.9.e44 )
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THE PHASE OF DIVORCE: role of FFRct

O HOW TO INCREASE THE COST EFFECTIVENESS OF THE GATEKEEPER TO ICA?

@ European Heart Journal FASTTRACK
ooy dot 1009 eurheartjehvédd ESC Hot Line B Planned ICA
B NonObs CAD @ 0Obs CAD [INo ICA

100%

Clinical outcomes of fractional flow reserve by | >~ p<0.0001
computed tomographic angiography-guided 70%

OMPUEE grap glography-gul e
diagnostic strategies vs. usual care in patients 50%

. . 40%
with suspected coronary artery disease: the S
prospective longitudinal trial of FFRct: outcome | *°%
and resource impacts study e —— =
Pamela S. Douglas', Gianluca Pontone?, Mark A. Hlatky®, Manesh R. Patel’, v(%): 137 (73.3) 24 (12.4)/
Bjarne L. Norgaard*, Robert A. Byrne®, Nick Curzen®, lan Purcell’,

Matthias Gutberlet?, Gilles Rioufol®, Ulrich Hink', Herwig Walter Schuchlenz !,
Gudrun Feuchtner'?, Martine Gilard", Daniele Andreini?, Jesper M. Jensen®,
Martin Hadamitzky5, Karen Chiswell!, Derek Cyr!, Alan Wilk'4, Furong Wang!4, * Rate of ICA without obstructive CAD
Campbell Rogers'¥, and Bernard De Bruyne'®, On Behalf of the PLATFORM By QCA: 73.3% usual care; 12.4% FFR;
Investigators!

=  61% patients in FFRct group: ICA cancelled

By site-read angiographic

- i’ Centro Cardiologico data: 56.7% usual care; 9.3% FFR;
' I Douglas P, Pontone G et al EHJ 2015 (PLATFORM Primary Endpoint)




THE PHASE OF DIVORCE: role of FFRct

O HOW TO INCREASE THE COST EFFECTIVENESS OF THE GATEKEEPER TO ICA?

JOURMAL OF THE AMERICANM COLLEGE OF CARDIDLOGY voL. B, xwo. B, 201%
& 2015 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUMDATION SEN O7EX5-1097/536.040
PUBLISHED BY ELZEVIER IMC https/ fdedol.org 1O 12167 ) Jacc . 201509 051

Quality of Life and Economic Outcomes
of Assessing Fractional Flow Reserve With
Computed Tomography Angiography

The PLATFORM Study

Mark A. Hlatky, MD.* Bemard De Bruyne, MD, PuD,{ Gianluca Pontone, MD, PeD,{ Manesh R. Patel, MD,F

Bjame L. Norgaard, MD, | Robert A. Byme, MB BCr, PuD,¥ Nick Curzen, BM (Haws), PeD,# lan Purcell, MD,**
Matthias Gutberlet, MD, 1t Gilles Rioufol, MD.{ Ulrich Hink, MD, 5 Herwig Walter Schuchlenz, MD,

Gudrun Feuchtner, MD, 99 Martine Gilard, MD,## Daniele Andreini, MD,{ Jesper M. Jensen, MD,

Martin Hadamitzky, MD, 9 Alan Wilk, BS,*** Furong Wang, MD,*** Campbell Rogers, MD, *** Pamela S. Douglas, MD.}
for the PLATFORM Investigators



THE PHASE OF DIVORCE: role of FFRct

L HOW TO INCREASE THE COST EFFECTIVENESS OF THE GATEKEEPER TO ICA?

CENTRAL ILLUSTRATION Measuring FFRcy: QOL and Cost Outcomes in the PLATFORM Study

Enrolled and Consented Patients (N = 584)

Planned Invasive Planned Noninvasive
v Y \J Y
Usual Care FFRct Usual Care FFRct
(N =187) (N =193) (M =100) (N =104)

4 )

Cost] $10,734
$7.343
$2,137 $2.679

P=0.26

\ P <0.0001 /

+195
ASAQ +15.5 +16.9

In conclusion, when used as an alternative diagnostic strategy to guide care in patients with
planned invasive catheterization, CTA plus selective FFRCT was associated with a significantly
lower rate of angiography showing no obstructive CAD, low rates of clinical outcomes, similar
QOL, and significant cost savings. When used in those with planned noninvasive testing, clinical
events were rare, and there were few differences in resource use, or QOL, although the small
sample size in this group precludes firm conclusions.




THE PHASE OF DIVORCE: role of FFRct
Q HOW TO INTEGRATE FFRct WITH ATHEROSCLEROTIC PLAQUE CHARACTERISTICS (APC)?

Representative example of lesion with non-ischaemic RCA
. obstructive stenosis. A) Multiplanar reformat of CT
demonstrating obstructive stenosis (white arrow) with no
APCs (PR [-], LAP [-], SC [-]) in the proximal portion of RCA.
B) Invasive coronary angiogram demonstrates obstructive
stenosis (white arrow) and FFR value of 0.92 (red arrow),
indicating vessel no-ischaemia. C) FFRCT value of 0.89 (red
arrow) indicating vessel no-ischaemia.

Representative example of a lesion with ischaemic LAD
obstructive stenosis. A) Multiplanar reformat of CT
demonstrating obstructive stenosis (white arrow) with
APCs (PR [+], LAP [+], SC [+]) in the proximal portion of
LAD. B) Invasive coronary angiogram demonstrates
obstructive stenosis (white arrow) and FFR value of 0.75
(red arrow), indicating vessel ischaemia. C) FFRCT value
of 0.72 (red arrow) indicating vessel ischaemia. LAD: left
anterior descending artery

Nakazato R Eurointervention 2015



THE PHASE OF DIVORCE: role of FFRct

O HOW TO PREDICT THE PLAQUE RUPTURE ?

b

2012-06 Acute MI

euro

EMERALD study

©

Exploring the MEchanism of the Plaque Rupture in Acute Coronary Syndrome using Coronary
CT Angiography and ComputationaL Fluid Dynamics

Patients with Acute Coronary Syndrome

From 11 International Cardiovascular Centers

(Korea, Japan, Belgium, Denmark, the Netherlands)

Patients who underwent Coronary CT angiography

before ACS event (1 month — 2 year before the event)

Screening Failure (N=45)
* Noadequate CT image: 26

Validation with clinical data, cCTA and coronary
angiography

Exclusion by core laboratory due
to CT image quality (N=12)

L

VPIPELINE

¥ MARKETMOMITORS INC

Final Enrollment for cCTA and CFD analysis

CONTROL

cCTA analysis

adverse plaque characteristics
(Core Lab — SNU Bundang Hospital)

CFD analysis

+ Non-invasive hemodynamics
(Core Lab - HeartFlow Inc.)

2011-04 CT, Asymptomatic

Koo EuroPCR 2016



THE PHASE OF DIVORCE: role of FFRct

euro

EMERALD study

Exploring the MEchanism of the Plagque Rupture in Acute Coronary Syndrome using Coronary
CT Angiography and ComputationaL Fluid Dynamics
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How to improve the detection of coronary
artery disease functionally significant with
new emerging techniques ?

1. Stress Cardiac Magnetic Resonance (CMR)

2. Fractional Flow Reserve CT (FFRct)

3. Stress CT perfusion (CTP)




THE PHASE OF DIVORCE: role of CTP

Visual assessment: Areas of reduced perfusion appear hypoenhanced
compared with the normal myocardium, which implies either myocardial
ischemia or myocardial infarction.

Strenghts: Fast analysis

Pitfalls: Normal left ventricular myocardial enhancement demonstrates
substantially lower attenuation in the lateral wall when compared with the
anterior, septal, and inferior walls in patients with normal coronary arteries. The
lateral myocardial wall is located adjacent to the air within the lungs and is not
subjected to the same beam-hardening effect

Choi AD et al , JCCT 2014



THE PHASE OF DIVORCE: role of CTP

Quantitative assessment : Myocardial Blood Flow (MBF): maximum TAC
slope/maximum AIF (ml/100 ml/min)

Images in a 75-year-old woman with typical symptoms of chest pain. (a) Curved multiplanar reformat of the left anterior
descending coronary artery shows a subtotal occlusion of the middle left anterior descending coronary artery (arrow).
(b) Stress myocardial CT perfusion color-coded map in a four-chamber view, from dynamic CT acquisition with a DS CT
scanner, shows a hypoperfused area at the level of the septum and the apex (*). Both myocardial areas look thinner
compared with the other myocardial segments. (c) MR image acquired with delayed enhancement in a four-chamber

view

Rossi A et al, EHJ Cl 2013
Huber AM et al, Radiology 2013



THE PHASE OF DIVORCE: role of CTP

100%. 93 9
(82-104) 87 % B8 %

90%

B0%

70%
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m 5pecificity

= Positive Predictive Value
B Negative Predictive Value
30%

20%

lu% o

N=70 N=112 N=65 N=117
CCTASCTP vs CCA/FFR (per vessel)

Figure 3. Studies using coronary computed tomography angiography (CCTA) and computad tomography perfusion (CTP) comparad with conven-
tional coronary angiography (CCA) and fractional flow reserve (FFR) as the reference standard.

Tashakkor AY et al , Canadian journal of Cardiology 2012
Pontone G, Guaricci Al, Ongoing Metanalysis on stress CTP



THE PHASE OF DIVORCE: role of CTP

OPEN ISSUES AND POTENTIAL SOLUTIONS
@ Beam hardening and Dual Energy CT

Image Focus de10. 105 ehjcijet034

o =8 Centro Cardiclegice Monzing
Centro Cardiologico Monzino 78!
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Pontone G et al EHJCI 2013



THE PHASE OF DIVORCE: role of CTP

OPEN ISSUES AND POTENTIAL SOLUTIONS
@ Heart Rate related artefacts and New generation CT scanner

» AF patients

Created: Mar 1, 2015 14:18:28 PM
Exam Time: Mar 16, 2015
Scan heart rate statistics:
Tin: 71 Avg: &5 Max: 186 Wariability: 20 Irregularities: 2
=Moot for Hagnostic ECG Ugeat ™




THE PHASE OF DIVORCE: role of CTP

OPEN ISSUES AND POTENTIAL SOLUTIONS
@ Effective Radiation Dose and New generation CT scanner

Hi Res Lowdose CCTA @ 80 kV

Acquisition

Axial

80 kv

400 mA

0.28 sec/rot

50 ml CM+50 ml Saline fl. 5.0
HD Std kernel + ASIR V 50%
2.3 mGy CTDvol

37.6 mGy-cm DLP

0.5 mSv*

20 BMI

Phase 75%

49 BPM




THE PHASE OF DIVORCE: role of CTP

Journal of Cardiovascular Computed Tomograp by oo (2006) 1-5

Contents lists available at ScienceDirect

Journal of Cardiovascular Computed Tomography

journal hemepage: www.JournalofCardiovascularCT.com

Research paper

Rationale and design of the PERFECTION (comparison between stress
cardiac computed tomography PERfusion versus Fractional flow
rEserve measured by Computed Tomography angiography In the
evaluation of suspected cOroNary artery disease) prospective study

Gianluca Pontone *°, Daniele Andreini *", Andrea I. Guaricci ““, Marco Guglielmo *,
Saima Mushtaq “, Andrea Baggiano °, Virginia Beltrama “, Daniela Trabattoni °,
Cristina Ferrari “, Giuseppe Calligaris “, Giovanni Teruzzi “, Franco Fabbiocchi “,
Alessandro Lualdi ®, Piero Montorsi > ", Antonio L. Bartorelli ", Mauro Pepi ©

4 Cenmro Cardiologico Monzing [RCCS, Milan, [tohy

¥ Deparoment of Candiovascular Stiences and Community Health, Universiny of Milan, Italy

© hstimeee of Candiovasoular Disease, Deparoment of Emergency and Orpan Trensplontation, University Hospital “Polichnice Consorziale ® of Bari, Bari raly
? Deparoment of Medical and Swgical Scences, University of Fogga, Fogeia [taly

. v . "
b F Centro Cardiologico
% IELZI Pontone G JCCT 2016 (PERFECTION Study)




THE PHASE OF DIVORCE: role of CTP

Patients with pretest likelihood of CAD 2 50% scheduled for clinically indicated invasive coronary
angiography and no contraindications to eCTA or FFR;

_EE_

i g =

COHORT 1 COHORT 2
STATIC STRESS CTP DYNAMIC STRESS CTP
(N: 150 patients) {N: 150 patients)

|

FFR; - Visual CTP evaluation — Quantitative CTP (TPR & MBF)

' ! ’ '

| ICA + Invasive FFR |

Agure 1. PERFECTION study workflow. CTP; computed tomography perfusion; FFR: fractional flow reserve; PR fractional flow reserve measured by computed tomography
angiography; ICA; invasive comnary angiography; MEF. myocardial blood flow, TPR: transmural perfusion mtia

v . "
Centro Cardiologico
IELZI Pontone G JCCT 2016 (PERFECTION Study)




THE PHASE OF DIVORCE: role of CTP
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THE PHASE OF DIVORCE: role of CTP

Clinical case #1: A 83-year-old woman, known for recent onset of typical chest pain,
performed SPECT, resulted positive for reversible perfusion deficit at mid-basal portion of
postero-lateral wall.
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Who is the winner ?

4 “Diagnostic PERFORMANCE of stress echocardiography (Echo), stress single-photon-emission

computed tomography (SPECT), positron emission tomography (PET), stress cardiac magnetic
resonance (CMR), computed tomography coronary angiography (CTCA), stress perfusion

computed tomography (CTP) and computed tomography fractional flow reserve (FFRCT) for

- the assessment of Coronary Artery Disease (CAD) versus invasive FFR (FFRI): a meta-analysis”
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NEW PERSPECTIVES: who is the winner ?

Summary of receiver operating characteristic curves for prediction of ischemia for a vessel (left panel) as compared to invasive FFR.
The Q* statistic represents the point where sensitivity and specificity are equal

SROC Curve

1
09
0.8 CMR PET
AUC = 0.943 AUC = 0.941
SE(AUC) = 0.007  SE(AUC)=0.015
Q*=0.881 Q*=0.878
07 SE(Q*) = 0.009 SE(Q7) = 0.020
Echo
| AUC = 0.844
06 SE(AUC) = 0.070
> Q*=0776
= SE(Q) = 0.066
Z
= 05
S SPECT cTP
D AUC = 0.830 AUC = 0.939
| SE(AUC)=0.022  SE(AUC) = 0.023
0.4 Q*=0.762 Q*=0.876
SE(Q*) = 0.020 SE(Q*) =0.028
03 FFR
AUC = 0.895
SE(AUC) = 0.020
Q*=0.825
0.2 - SE(Q) = 0.021
0.1 —
|
o A
0

1-specificity

AUC: area under the summary receiver operating characteristic curve; CMR cardiac magnetic resonance; CTCA computed
tomography coronary angiography; CTP: stress myocardial computed tomography perfusion; Echo: stress echocardiography; FFRq+:
Fractional Flow Reserve CT derived; PET positron emission tomography; SE: standard error; SPECT single-photon emission

computed tomography
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NEW PERSPECTIVES: who is the winner ?

SUSPECTED
CAD IN
INTERMEDIATE to rule out CAD or to sig:iiiTaonT?;sr:;irfazlr:ythe
RISK PATIENTS early detect setting of obstructive

atherosclerosis CAD at CTCA

to rule out

e Wy YU

to identify vessels with
hemodinamically
signifcant lesion in the
subset of obstructive
flow limiting lesion at
FFRcr

plus
revascularization

—_——

A proposal of diagnostic algorithm to select patients with suspected CAD who could really receive benefits by ICA and consequential

revascularizazion.

CAD: coronary artery disease; CMR: cardiac magnetic resonance; CTCA: computed tomography coronary angiography; FFR.;: fractional flow

reserve CTCA derived; ICA: invasive coronary angiography;
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DIAGNOSTIC WORK-UP OF SYMPTOMATIC PATIENTS FOR CHEST PAIN
WITH HISTORY OF REVASCULARIZATION

«Can we apply the same diagnostic work-up
in revascularized patients ?»

Pontone G ESCR 2016 (PERFORMANCE-CAD study)



DIAGNOSTIC WORK-UP OF SYMPTOMATIC PATIENTS FOR CHEST PAIN
WITH HISTORY OF REVASCULARIZATION

Ischemic Heart Disease

The STRATEGY Study (Stress Cardiac Magnetic Resonance
Versus Computed Tomography Coronary Angiography for the
Management of Symptomatic Revascularized Patients)
Resources and Outcomes Impact

Gianluca Pontone, MD, PhD, FESC, FSCCT; Daniele Andreini, MD, PhD, FESC, FSCCT;
Andrea I. Guaricci, MD, FESC; Cristina Rota, MD; Marco Guglielmo, MD;

Saima Mushtaq, MD; Andrea Baggiano, MD; Virginia Beltrama, MD; Laura Fusini, MSc;
Anna Solbiati, MD; Chiara Segurini, MD; Edoardo Conte, MD; Paola Gripari, MD, PhD;
Andrea Annoni, MD; Alberto Formenti, MD; Maria Petulla’, MD; Federico Lombardi, MD:
Giuseppe Muscogiuri, MD; Antonio L. Bartorelli, MD, FESC, FACC; Mauro Pepi, MD, FESC

Pontone G et al, Circulation Cl 2016



DIAGNOSTIC WORK-UP OF SYMPTOMATIC PATIENTS FOR CHEST PAIN
WITH HISTORY OF REVASCULARIZATION

Which strategy (anatomical or functional) for revascularized patients ?

Computed tomography coronary angiography verSus sTRess cArdiac
magneTic rEsonance for
revascularized patients: a cost effectiveness study (STRATEGY study)

the manaGement

of sYmptomatic
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DIAGNOSTIC WORK-UP OF SYMPTOMATIC PATIENTS FOR CHEST PAIN
WITH HISTORY OF REVASCULARIZATION

Which strategy (anatomical or functional) for revasacularized patients ?

Computed tomography coronary angiography verSus sTRess cArdiac

magneTic rEsonance for the manaGement of sYmptomatic
revascularized patients: a cost effectiveness study (STRATEGY study)
CCT * Downstream NI tests
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DIAGNOSTIC WORK-UP OF SYMPTOMATIC PATIENTS FOR CHEST PAIN

WITH HISTORY OF REVASCULARIZATION

Which strategy (anatomical or functional) for revasacularized patients ?

Computed tomography coronary angiography verSus sTRess cArdiac
the manaGement of sYmptomatic

magneTic rEsonance for

revascularized patients: a cost effectiveness study (STRATEGY study)
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In revascularized patients the functional strategy seems to be superior as compared to anatomical
strategy in terms of cost-effectiveness



DIAGNOSTIC WORK-UP OF SYMPTOMATIC PATIENTS FOR CHEST PAIN
WITH HISTORY OF REVASCULARIZATION

Clinical case: CMR and planning of revascularization

v Male 66 yo with history of previous CABG (LIMA>LAD, SVG>LCX) symptomatic for angina

LM+LOCX

Pontone G (STRATEGY study) Circulation Cl 2016
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DIAGNOSTIC WORK-UP OF SYMPTOMATIC PATIENTS FOR CHEST PAIN
WITH HISTORY OF REVASCULARIZATION

Revascularized patients

CHEST PAIN IN
REVASCULARIZED

PATIENTS

to identify vessels with
hemodinamically
signifcant lesion in the |
subset of obstructive P US‘ .
flow limiting lesion at revascularization
FFRer

ﬁﬁ

A proposal of diagnostic algorithm to select patients with suspected CAD who could really receive benefits by ICA and consequential

revascularizazion.

CAD: coronary artery disease; CMR: cardiac magnetic resonance; CTCA: computed tomography coronary angiography; FFR.;: fractional flow

reserve CTCA derived; ICA: invasive coronary angiography;

’ Centro Cardiologico

Monzino

Pontone G ESCR 2016 (PERFORMANCE-CAD study)



NEW PERSPECTIVES

DECT vs. invasive
D ECI D E' ‘ FFR

The DECIDE-Gold Trial FINAL Protocol

Dual Energy Computed Tomography for Ischemia Determination Compared to “Gold Standard”

FFR CT vs. Stress

CMR/SPECT -

CREDENCE

‘ FFR CT vs. Stress CTP

The PERFECTION STUDY
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CONCLUSION

European Heart Journal Advance Access published January 18, 2016

@ European Heart Journal EDITORIAL
EUROPEAN doi:10.1093/eurheartj/ehv748
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