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The FFR; RIPCORD Study

Does the routine availability of computer tomography (CT)-derived
fractional flow reserve (FFR;) influence management strategy of
patients with stable chest pain compared to CT angiography alone?
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PCR Background
2015

e|nvasive fractional flow reserve (FFR) is a well validated & reproducible tool

for detection of lesion-level ischaemia. !

e|n patients with multivessel disease an FFR-directed PCI strategy is associated with
better clinical outcomes compared to angiography-directed PCl (FAME; FAME 2) 1.2

e|n RIPCORD, when invasive FFR was available, management was altered in 26% of cases
when compared to angiographic assessment alone because of a mismatch between
angio- & FFR-derived analyses of lesion “significance” 3

eComputed tomography (CT)-derived fractional flow reserve (FFR;) is a novel diagnostic
technique that allows derivation of FFR from raw data acquired during CT coronary
angiography*

ePrevious studies have demonstrated excellent diagnostic accuracy for this test

*As yet, however, there are no data to compare the management of patients with
stable angina using CT angiography alone versus angiography with FFR;

Expert Rev Cardiovasc Ther 2013;11:1051-9

JACC 2014,64:1641-54

Circulation: Cardiovascular Interventions 2014;7:248-55.
Nature Reviews Cardiol 2014, 11: 252
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ggﬁ Hypothesis: Proof of Concept

In the assessment of patients with stable chest pain, the availability of
non-invasive FFR; in addition to coronary anatomy from the CT angiogram:

(1) would lead to a substantial change in the interpretation of lesion-specific
“significance”

(2) that this would consequently lead to a change in the management plan
in @ manner similar to that seen in RIPCORD.
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KR Primary Endpoint
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The difference between the management based upon
interpretation of the CT angiogram alone compared to the
management incorporating the non-invasive FFR; data.

Secondary Endpoints

1. The correlation between vessels labelled as “significant” based
upon interpretation of the CT angiogram alone versus when FFR;

data are available
2. Comparison between individual coronary arteries labelled as

targets for revascularisation based upon the CT angiogram alone
compared to FFR;
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2015 Methods

. Three experienced interventional cardiologists (ICs) reviewed 200
consecutive cases of stable angina recruited into the NXT study of
FFR,;. 5

. In each case the ICs reviewed the CT angiogram in detail, reported the

degree of stenoses in the coronaries and then, by consensus, came to a
plan of management based upon the anatomic appearances, using 4
options:

(1)Optimal medical therapy (OMT); (2) PCI + OMT; (3) CABG + OMT,;
(4) more information required (ie meaning invasive FFR needed)

. FFR.; data for each case was then revealed, and the ICs then asked to
again describe (a) which vessels were significant & (b) make a second
management plan based upon these data

5. JACC 2014; 63: 1145



m euro Diagnostic Performance of Noninvasive
KR Fractional Flow Reserve Derived From
201 5 Coronary Computed Tomography Angiography

in Suspected Coronary Artery Disease
The NXT Trial (Analysis of Coronary Blood Flow

Using CT Amglogr”{ph\ Next Steps) JACC 2014
* N=254
* CTA + FFR; versus invasive angio + FFR
A B
L]
o8}t
o7}
z 06 E
E E
2 s Z
é 0.4 ]
03 FFRey AUC: 090 95%CI:0.87,0.94 ] oal FFRcr AUC: 0,93  95% Ck 0.91, 0.95
CTAUC: 0.81 95%Cl:0.76, 0.87 CTAUC: 0.79 95%Ck0.74,0.84
0.2 AAUC: 0.09 95%Cl: 0.04, 0.14 - 0z AAUC: 0.14 95%Ck0.09, 0.19
P=0.0008 F<0.0001
01 : oaf
o " M M i 1 M 1 i a 5] L i 1 M L i 5 i i M il
o ©01 02 032 04 05 06 07 08 09 1 0 o001 02 03 04 05 06 OF OB 09 1
1-Specificity 1-Specificity
AUC of FFRer 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 perpatient analysis, a FFRgy <0.80 was diagnostic of ischemia, and stenosis =50% at coronary CTA was anastomically obstructive. N =
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2015 Methods

. In each case the ICs reviewed the CT angiogram in detail, reported the
degree of stenosis(es) in the coronaries and then, by consensus, came
to a plan of management based upon the anatomic appearances, using
4 options:

(1)Optimal medical therapy (OMT); (2) PCI + OMT; (3) CABG + OMT,;
(4) more information required (ie meaning invasive FFR needed)

. FFR.; data for each case was then revealed, and the ICs then asked to
again describe (a) which vessels were significant & (b) make a second
management plan based upon these data
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. FFR.; data for each case was then revealed, and the ICs then asked to
again describe (a) which vessels were significant & (b) make a second
management plan based upon these data
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Noninvasive Fractional Flow Reserve Derived From
KR Computed Tomography Angiography for Coronary Lesions
2015 of Intermediate Stenosis Severity
Results From the DeFACTO Study

Circ Cardiovasc Imaging 2013

CT stenosis 31-49%  QCA stenosis 50-69%

UNIVERSITY OF
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Results

The FFR,; RIPCORD Study

Degree of angiographic stenosis on CT versus FFRCT >/<0.8
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Management options chosen based upon CT angio alone and after FFR_; data revealed

n=200
e ——Eere i L e
More data 38 (19.0 %)
omT 67 (33.5 %) 113 (56.5 %) +23 %
PCI 87 (43.5 %) 78 (39.0 %) - 5%
CABG 8 (4.0 %) 9 (4.5 %) + 0.5 %

P<0.001 by Chi-squared test

Overall there was a change in management in 72 (36%) of cases

In 16 cases (18%) of angio-directed PCl cases the vessel(s)
specified as PCl target changed after FFR;

14/05/2015
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201 5 n= 200 cases management after FFR; revealed
Initial Decision Changes Final
(Angio only) Post-FFRct Decision
OMT
z (N =28)
More information PCI More information
(N=38) 19.0% (N=10) (N=0)
OMT =
OMT 3359 (N=59) OMT  43.5%
(N=67) PCI (N=113)
(N=7)
CABG
(N=1)
PCI 43.5% OMT PCI  39.0%
(N =87) ~ (N =26) (N =78)
PCI
(N=61)
CABG  4.0% y» CABG CABG  4.5%
(N=8) (N=8) (N=9)
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*This study demonstrates a mismatch between CT angiographic assessment of lesion severity
& the FFR;-derived estimate of ischaemia

*The addition of FFR; data to CT angiography alone led to a change in management in 36%
of cases in this study

eThese results are consistent with those of the invasive RIPCORD study

o|f this novel proof of concept result can be confirmed in large scale trials, this suggests that
non-invasive FFR; can be used as a clinically relevant tool that mimics the well-described
ability of invasive FFR to refine management decisions for patients with chest pain

that are made based upon ICA alone.

*This would have important implications for routine clinical practice.

*FFR.; may have potential as a default method for assessment of coronary
anatomy and physiology in angina patients in order to define their management



