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Diagnostic angiography without pressure wire assessment
can no longer be considered to be an optimal standard of
care for patients with chest pain
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Current practice for assessment & management of
angina is fundamentally flawed.......
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Patient with chest pain

Test for evidence of reversible isc

emia

OMT

Diagnostic Angiogram
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What is our current philosophy for the investigation &
treatment of patients with stable angina?

“Everyone with chest pain should have an angiogram”

“Only patients with objective evidence of ischaemia
should have an angiogram”

“A significant stenosis is better off being treated”
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Let’s ask some questions about what we are trying to do....

When someone presents with chest pain that we think is angina,
what is it that we actually want to know?

Whether they have:

v"  Atheroma?

v “Significant” coronary artery disease?
v' Impaired prognosis?

How much of this can we address by doing a coronary angiogram?
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CAD pNfBen

N

Benefi m aspirin/statin/ramipril ?

v

Symptobns due to this CAD?
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v" Ischaemia is the dominant factor to determine clinical outcome
v There are problems with all our NI tests for ischaemia

So... Should everyone have an angiogram?
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http://www.tctmd.com/expert-presentations/table-2.html?product_id=7085&ppt_slide_id=108883&sort_key=9&large_image_p=1
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The Limitations of Coronary Angiography:
Identification of a Critical Coronary Stenosis using Intravascular Ultrasound.

R Swallow, | Court, A Calver, N Curzen Int J Cardiol 2006;106:123-5
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Multivessel Disease.....
Stents or Surgery?
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Pressure Wire: diagnostic precision in an ischaemia-directed strategy
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RCA:
Min FFR = 0.96

Min FFR = 0.84

Intermediate:
Min FFR = 0.84

Diagonal
Min FFR = 0.82




What does this mean for routine angiogram-quided practice??

A d
-

tients have PCl who didn’t need it?

» How many pa
L
» How many patients have CABG when they didn’t need it?

s

b
>\H0)N many patients are reassured or giv MT Wthey need revasc?

/’”

% ,
-

— — UNIVERSITY OF

University Hospital Southampton [A'/sA) SOUthampton

18-May-15



Our current practice for assessment & management
of angina is flawed & confused.......

You cannot rely on what you see at angiography if your currency is “significance”
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Does Routine Pressure Wire Assessment Influence
Management Strategy at Coronary Angiography

for Diagnosis of Chest Pain?
The RIPCORD Study

Circulation: Cardiovasc Interven 2014

ith ang\o
Futne assessment of FFR
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Method Patient being investigated
for chest pain
Diagnostic Coronary Angiogram
by Cardiologist 1

TREATMENT PLAN 1
Medical/PCl/CABG/more info

FFR* of all patent vessels

of stentable (>2.2smm) diameter
by Cardiologist 2

Y
TREATMENT PLAN 2 '
Medical/PCI/CABG/more info

Primary endpoint based upon the difference
between Plan 1 and Plan 2

The RIPCORD Study
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Results: PRIMARY ENDPOINT

Medical

PCI

CABG

Further Info
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Summary

Agreement about category of management in 147 out of 200 (74%)
= je after FFR management change in 26% of cases
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» No matter how experienced you are...
» No matter how “tight” the lesion looks...

You will be wrong about “significance”on the angio in about 30% of lesions!

And it’s NOT just Intermediate lesions!!!!
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IMPLICATIONS

» These results have potentially important implications for clinical practice:
- management of patients with stable angina by angiogram alone is flawed
- management of patients would be improved by routine use of FFR at the

diagnostic stage

» A large scale randomised trial of angiographic- versus FFR-guided assessment &
management of patients undergoing diagnostic angiography with stable angina is
now warranted

RIPCORD 2

1100 patient randomised trial of angio-guided versus FFR-guided management
in patients with chest pain

The RIPCORD Study
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Outcome Impact of Coronary Revascularization Strategy
Reclassification With Fractional Flow Reserve at Time of

Diagnostic Angiography
Insights From a Large French Multicenter Fractional Flow
Reserve Registry

Circulation 2014

-n=1075 consecutive patients undergoing diagnostic angiography including an FFR
Investigation

-Patients had to have at least 1 angiographically ambiguous lesion
-Primary objective was to describe the rate of reclassification of the patient’s

coronary revascularisation strategy by an intention to use FFR in patients referred for
coronary angiography
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A

Change of Revascularization strategy in
43% of patients

34

O Changed

CJUnchanged

Overall Medical PCI CABG
n=1075 n=587 n=409 n=79

« A priori » strategy
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B Final Revascularization strategy according
to the initial strategy group

100% ‘—-—-

Final strategy

80%
N B CABG

%
o0 O PCI

40% - (] Medical

20%

Medical PCI CABG

n=587 n=409 n=79

« A priori » strategy
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Summary

=Current strategies for diagnosis & management of chest pain are confused
=Current patient-level treatment is not ischaemia-driven in most cases
=Current lesion-level treatment is not ischaemia-driven or targeted
=Routine FFR at the coronary angiogram stage would facilitate

patient-level & lesion-level tailored therapy in the same manner as in FAME 1 & 2,
but at an earlier stage of the care pathway

=|f treatment was ischaemia-tailored the results of COURAGE & SYNTAX may have
been very different?

=RIPCORD 2 will help us understand this....

=USE FFR LIBERALLY IN YOUR PRACTICE: FOR THE SAKE OF
YOUR PATIENTS!!
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| do not think diagnostic angiography without FFR can any longer be considered
to be an optimal standard of care for patients with chest pain.....

3D Solution of FFRcr Throughout Coronary Tree

What if we could do all this non-invasively one day?
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Computational Model
based on coronary CTA

3-dimensional quantitative, anatomic
model
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Blood Flow Solution

Blood flow equations solved on
supercomputer
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Figured.  Proc for the computation of CT-derived computed fractional flow

giograpny.

Calculate FFR:;

FFR.rmap

=77 poINt on model)

reserve (FFRcr). CTA, computed tomography an
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Noninvasive Fractional Flow Reserve Derived From
Computed Tomography Angiography for Coronary Lesions
of Intermediate Stenosis Severity
Results From the DeFACTO Study

~ CT stenosis 31-49%  QCA stenosis 50-69%
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ICA with mFFR value
&3 "\

Figure 2: Comparison of (A) multiplanar reformat of CTA, (B) invasive coronary angiography with FFR value, and (C) FFR
showing a hemodynamically significant stenosis of the left anterior descending artery. Reproduced with permission from
Elsevier and Dr. Bon-Kwon Koo, Seoul National University Hospital.
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Clinical Validation Data

Diagnosis of Ischemia-Causing Coronary Stenoses

. DISCOVE R’FLOW by Noninvasive Fractional Flow Reserve Computed
— Com pleted 2011 From Coronary Computed Tomographic Angiograms
— N=104 patients
— First in man pilot

* DeFACTO NUNE FRST

— Completed 2012 Diagnostic Accuracy of Fractional Flow
— N=252 patients Reserve From Anatomic CT Anglography

= 17 US/OUS S|te5 AMA. 2012:308(12):doi-10.1001/2012.iama.112

* NXT
— Completed 2013
— Focus on intermediate lesions

k — N=254 patients
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Noninvasive Fractional Flow Reserve Derived From
Computed Tomography Angiography for Coronary Lesions
of Intermediate Stenosis Severity
Results From the DeFACTO Study

e N=407 vessels from 252 vessels
e All had invasive angio + FFR

B FFR:; <0.80
CT >50%

Figure 2. Per-vessel diagnostic perfor-
mance of fractional flow reserve derived
from computed tomography angiography!
(FFR.,) and CT stenosis among interme-
diate stenosis severity (30%—-69%). NPV
indicates negative predictive value; and
PPV, positive predictive value.

Accuracy Sensitivity Specificity
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Noninvasive Fractional Flow Reserve Derived From
Computed Tomography Angiography for Coronary Lesions
of Intermediate Stenosis Severity
Results From the DeFACTO Study

N=407 vessels from 252 vessels
All had invasive angio + FFR
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Diagnostic Performance of Noninvasive
Fractional Flow Reserve Derived From

Coronary Computed Tomography Angiography

in Suspected Coronary Artery Disease N=254
The NXT Trial (Analysis of Coronary Blood Flow CTA + FFRCT versus invasive angio + FFR
‘ Using T Angiography: Next Steps)

JACC 2014
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FFRer AUC: 0.90 95% CI: 0.87,0.94 ) ! FFRcy AUC: 0.93 95%C1: 0.91, 0.95
CTAUC: 0.81 95%Cl: 0.76, 0.87 CTAUC: 0.79 95%C1:0.74,0.84
8AUC: 0.09 95%Cl:0.04,0.14 1 : AAUC: 0.14 95%Cl:0.09, 0.19
P=0.0008 P<0.0001

02 03 04 05 06 07 08 09 1 02 03 04 05 06 07 08 09 1
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=T AUC of FFRey Versus Coronary CTA for Demonstration of Ischemia (FFR <0.80) on a Per-Patient and Per-Vessel Basis

(A) Per-patient; (B) pervessel. In the per-patient analysis, a FFRer <0.80 was diagnostic of ischemia, and stenosis >50% at coronary CTA was anatomically obstructive. N =
251 for subjects and 484 for vessels. AUC = area under the receiver-operating characteristic curve; other abbreviations as in Figures 2 and 3.
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« 51 yr old male
« 1BP; tcholesterol; brother Ml in 50s

« 4 year history of SOBE... BMI 35...

« Exercise tolerance poor due to SOBE & takes little exercise

« 2 months: additional dull pain across upper chest & sharp pain R neck
« Usually exertional, occasionally at rest

What is my usual management of him?

=Test for reversible ischaemia... ? Stress echo ?stress MRI

Enrolled into Cohort 2 PLATFORM Trial....

o Pactoarsiip with the ACC
CorumBIiA UNIVERSITY
( (d_p MEepicaL CENTER
) - NewYork-Presbyterian
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»

/= 2 areas of calcification within the LAD

/| = Mild stenosis in the proxinal LAD and a further mild plaque
in the mid vessel

= Neither stenosis looks significant

= Step artefact in distal portion of the mid LAD
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Summary

CORONARY ARTERY

Left Main
Left Anterior Descending System
Left Circumflex SYST.EITI

Right Coronary Artery System - UNIVERSITY

ENTER

) ) S New IO riesbyterian




Diagnostic Performance of Noninvasive
Fractional Flow Reserve Derived From
Coronary Computed Tomography Angiography

in Suspected Coronary Artery Disease * N=254
The NXT Trial (Analysis of Coronary Blood Flow * CTA + FFRCT versus invasive angio + FFR
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JACC 2014

Negative predictive value for lesions with CTFFR >0.9 was 100%

(206 out of 206 vessels)
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What’s coming up...FFR CT?

PLATFORM Study

3D Solution of FFRcr Throughout Coronary Tree



“The times, they are a’changin...”

Bob Dylan
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