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@Guidelines FFR

TABLE 1 Guideline Hﬂvﬁﬁalhns for the Use of FFR

*

3@ Year of Level of
ﬂrgnniz?'ﬂm[i] Guideline Title Publication Recommeondation Clas . Evidence
European Socie Cardiology and the Guidelines on myocardial 2014 FFR to identify hemodynamically @\gg) A
European ciation for Cardio- revascularization relevant coronary lesion(s) in *5'“
Thorac roery stable patients when eviden
ﬂp of ischemia is not a\rallaﬂ ‘;?
Amer'q:i;l:'ll College of Cardiclogy/American  Guideline for the Diagnosis and 2012 For recommendations a {E MA MA
c}i-eart Association, American Management of Patients revascularization, co ry
,;3.‘3‘ Association for Thoradc Surgery, With Stable lschemic Heart stenoses with FF B0 can
) Preventive Cardiovascular Nurses Disease also be r:-::rr:sufr to be
. Association, Society for Cardiovascular significant g:r
Angiography and Interventions, and .ﬂqFE'
Society of Thoracic Surgeons s
American Assodation for Thoracic Surgery, Appropriate Use Criteria for 2017 If no stlﬁs test performed or, if NA MA

American Heart Association, American

Society of Echocardiography, American
Society of Nuclear Cardiology, Society
for Cardiovascular Angiography and

Coronary Revascularization
in Patients ¥With Stable

Ischemic Heart Disease al

&ﬁ" appropriateness of

v be used to determine

ormed, results are
detearminate, FFR =0.80 can

Interventions, Sodety of ﬂ:fﬂ revascularization (35)
Cardiovascular Computed Tomography, {,{‘
and Sodety of Thoracic Surgeons q.c-'

FFE = fractional Mow resenie: NA = not apglicable. r-:,"'-
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$° Why ?

P - time consuming procedures

- costs associated with adenosine

- no availability of adenosine

- patient-related discomfort, contraindications
- lack of reimbursement

éq:.'fj
.

D‘\.
Despite clinical guideline recommendations for its use, the uptake of fractional flow reserve @mru& catheter laboratories worldwide remains low. Reproduced with

permssion from Phitps Volcano, market research report by Dedsion Resources Group, ﬂ@
R,

o
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iFR = Instaneous Wave-Free Ratio
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RestiggﬁGradients — Pd/Pa and iFR

£
Detetzgafgr?ans-mmnary gradients by using physiologically
@‘ﬁ increased flow during diastole
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Con§t of Wave-Free Period

ol WAVE FREE PERIOD
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SYNTAX T GC) Procedure Flowchart

Patient “Signed-off” by the
Heart Team for PCI

iFR in all intended to treat vessels

&.ﬁ’ iFR < 0.86" iFR 0.86 - 0.93
<8 — FFR N

o
C?Qh
o FFR < 0.80 FFR = 0.80
. K3
o> L. o +

| Implantation of SYNERGY™ : ;
&gﬁ’stent implantation in lesion I

stent(s) ‘ |
1 . {:‘E"":
Optimization by IVUS ' @_:P
guidance (modified MUSIC g
Criteria) 5
J &Llij:.

Optimal medical therapy with stzict LDL control (¢ 1.8mmol/L)

!
Escaned et aE;":Eump HJ12017
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Combining iFR/FFR= gold standard of PCl ?

{ﬁ.
&)
m_ﬂbﬁ SYNTAX | PCI
45— sYNTAX I
kY

Hazard ratio, 0.58 (95% CI 0.36-0.85)
P-value=0 006

R R R L L 5T 1 L ’rgd’ L L)
0 30 60 80 120 150 180 210 ?mtf’a 0 300 330 360
4

Number at risk Days :;"45”
Group: SYNTAX | PCI e
315 298 202 288 280 278 274 2%55’ 266 262 259 258 256

Group: SYNTAX II e
450 441 437 433 40 AW 491&'?%1:-' 411 405 404 400 308

@
Escaned et al. Eurgp H ] 2017
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DRIGINAL ARTICLE

Use of the Instantaneous Wave-free Ratio or
Fractional Flow Reserve in PCI

| e | .{@‘@
i 8 tel § q@
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ORIGINAL ARTICLE 3
| S
@@Q
Instantaneous Wave-free Ratio versus A
Fractional Flow Reserve to Guide PCI ;PEGR'SWEDEHEART
e CAathare F H Chrictigncar drrnndednttir | Sandb ' rislaics ""'Eﬂ".
A terp, | Ch 1] 15 I.ﬂ_;. idimu , I .-I Ina [a Wi Ep&'@
P. Lindroos, M. Maeng, T. Tédt, D. Venetsanos, S.K. James, A. Kiregrer H&Eﬁb
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o
qu‘th 2535 Patients were assessed for eligibility
MACE composite endpoint of; ﬁ;\a
= Death &
=  Mon-fatal myocardial ﬁp{ﬁ luded
infarction 43 Ware exclude
«  Unplanned & - 39 Did not meet the inclusion criteria

ot
Non-inferiority margin fﬂf‘h?it

revascularization

P

1

f

4 Were unwﬂl-ng to participate

difference: 3.4% ﬁ.‘;{’
o

3
Qp Y

2492 Underwent randomization

S

1242 Were assigned to the iFR group
1234 Underwent iFR-guided assessment
8 Underwent FFR-guided assessment

85 Were withdrawn from the
study before or at 1 yr
7 Had protocel violations

L )

DEFEF

&

£

B
1250 Were assigned to the F ﬁgmup

1245 Undersent FFR-g d assessment
5 Underweint -Fﬂigbﬁ'd&d assessment
kY

30 day, 1-, 2- and S-year follow-up
Primary endpoint to be reported at 1-'%?1\‘

,.{"‘

LAIR

=
{_.:e. 71 Were withdrawn from the
study before or at 1 yr

& Had protecol vielations

S
P '

1140 Were included in the per-protocel analysis

1147 Were included in the intention-to-treat analysis

117
o]

] l?wﬁe included in the intention-to-treat analysis

ere included in the per-protocel analysis

.-1|'.
Q"'-.
rlr'
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Significgﬁﬁ less revascularization using iFR
#AFR FFR

&
&
CABG™
42/1250 5
&
g 3% &
b@x s bk " ki
i DEFER PCI DEFER? pCi™
%ﬂ. 652/1242 0B639/1242 583/1250 625/1250
&
A% 53% 45%

i S companson between i
patienits randomized to iFR and §~5"
FER &

DEFER* p=0.003 .
CABG™ pe0 04 g~
PCI™  p=0i2
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Primary endpgﬁﬂ (MACE)
IFR nun—mﬁrmr to FFR with less PCl and CABG

ﬁ o Hazard Ratio,
N o
x © 0.95 (95% Cl, 0.68 to 1.33); p=0.78 @
P : FFR (7.02%) o8
) & - @
& - ,
< = **" iFR (6.79%)
o 4 &
& o o &
@ p © &
4 2 0© &
¥ g &
E Procedy@ time shorter by 5
{3 rnmu%es
Significantly more side eﬁ@m in FFR-group (2.1% vs 30.8%)
o &ﬁ
g ; [ I T | I T || L | 1 "‘-{‘?:E: 1 | | I
0 1 2 3 4 5 6 7 q_ﬁ“ 9 10 11 12
NIANTH ¥ E}a .
nEEIE £1 A0 Months since rE&@!ﬂlZﬂtan

"'LE:'
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%'E'
éf-‘ 10,052 Patients were included
Elq@ in the SCAAR
MACE composite endpoint of: =
+  Death QJ‘
= Mon-fatal myocardial éf?
infarction db 2042 Wers enrolled in the trial
= Unplanned gﬁ
revascularization -.".-'r'g‘
s
& L Did not meet inclusion crteria -Q_Q:"
Non-inferio ritvﬁin for risk or had consent withdrawn @b
difference: 3.4§ 1 ,:;L”?
Pl &
&ﬁ‘ 2037 Underwent randomization {ﬁ@
= L
e Q
o o
C:'% {F‘sﬂ Were sxchuded
=] I o 4 Had incorrect group
rE}r.ﬂ-. 7 Were excluded 1 '5;2* assignrmnt
6 'Wers affscted by technizal & 3 Had side effects f
: 1019 Ware nsslr_';n-:d =] 1018 Wera .‘ua.lgl'led {1 Q]Q FICE SRR CLE Trow
sl the iFR group the FFR group b adenosine
1 Had other reason i 2 Had other medical
{irvestigator decision) d condition
,,:.':E' 2 Were affected by
technical 1ssues
1012 Underwent iFR-guidsd 1007 Underwent FE-guided
revascularization Fevast uiﬁﬁahm
-
| <
o
"}.u
1019 Had follow-up " G018 Had follow-up SWEDE ‘ ’ HEART
il
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Baseline clinical characteristics

"'LE:'

"’ iFR FFR
o v s
d‘*é} (N=1019) (N =1018)

Ag@ﬁ'- yr. (mean (£ SD)) 67.6 (9.6) 67.4 (9.2)
Male sex - no. (%) 756 (74.2) 766 (75.3) .
Indication for angiography - no. (%) : ﬁb

Stable angina 632 (62.0) 632 (62.0) gﬁm&

Unstable angina 211 (20.7) 208 (20.4) | .

NSTEMI 176 (17.3) 178 ['i?’.s{laﬁ':ﬂh
Diabetes mellitus - no. (%) 232 (22.8) 213 (2009)
Hypertension - no. (%) 730 (71.6) 718'(69.7)

2
Hyperlipidemia - no. (%) 733 (71.9) f{.ﬁ%ﬂf\\ (69.1)
Current smoker 159 (1 E.Eéﬂaaﬁ’ 167 16.3)
rﬂ;?vlnus myocardial infarction - no, 337 i?ﬁ’i‘l 335 (32.9)
Previous PCI - no. (%) 4@@‘?42.1] 425 (41.7)
Previous coronary artery by-pass 2
Aaraftina - na 00 'iw ry }‘. p @E} 49 {4'31 43 [4'2]
A
Fa
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Procedural characteristics

55 iFR FFR
ﬁn{“& (N=1012) (N =1007) P Value
Ra%:ﬂ artery approach -no. (%) 841(83.1) 811 (80.5) 0.13

Gentrast use, mi (median (IQR)) 110 (80-155) 115 (80-160)  0.10

: 50.8 (13.8- 53.1(18.1- na
; *fProcedure time, min (IQR) 87.8) 88.1) 0.09 ﬁ
_ﬁ’ Fluoroscopy time, min (median 10.5(6.3-  10.2 (6.5- 0.57 @eﬁ“
A (IQR)) 16.8) 16.0) ' %{@
H«@"’ Total no. of lesions evaluated 1568 1436 ?
o -
@-::?‘ :gﬁn no. of lesions evaluated 155(0.86) 143(0.70) 002
. . = - &

e Funtl;:'nﬂll:f significant lesions 457 (29.2) 528 [3&%@@ <0.0001
ol L b
Pl

Mean no. of functionally ;
significant lesions per patient 0.45 (0.71) ﬂ.:{%ﬂ.ﬁﬂ} 0.05
*

(SD) o

Mean iFR value (SD) 0.91 (0.10) «© .
E:.

Mean FFR value (SD) fﬁ) 0.82 (0.10) -

More lesions evaluatzd in IFR-group

but fewer significant lesions
- - s s/ v s s
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Procedural characteristics (ii)

\pﬁ iFR FFR
ﬁ»f} (N=1012) (N=1007) P Value
T.';ﬁred vessel - no. (%) 0.68
. ? Left Main 14 (1.5) 16 (1.6) i
@ae‘a" LAD 434 (47.4) 469 (47.9) | ﬁﬁ‘
& LCx 176 (19.3) 179 (18.3) o
Das,ﬂp RCA 164 (17.9) 196 (20.0) qﬁ
&Q‘gﬁ Missing data 127 (13.9) 120 (12.2) :?‘6@
& Do ot s g™ 18108 173119 gl
Drug eluting stent - no. (%) 696 (99.7) 770 (97. B} @"? 0.50
:tcr; taesg Er.lw:r;;n;vasculanzatmn 443 (43.8) 456 ( 42 zﬁ»" 0.50
Eeﬁgfu ?asﬁggtinlﬂnritrategy - no. (%) 210-2) 11ﬁ11 -2) .13
1;?“tal revascularization rates - no 536 {53_%3} &559 (56.5) 0.11

Significantly more steris per patient in

FFR-group
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IFR-SWEDEHEART Primary Endpoint
— iFR non-inferior to FFR

3 IFR (n=1012)
& '-E' - FER (n=1007) |
) i
2 &
éﬂc‘b{’ e Ti= .q‘iﬁ
...f:f*b E ” &
o £ &
&g&“’ g 50+ &
o E |
& - B HR (95% CI) = &
2@ g w- 1.12 (95% CI: 0.79, 1.58)
) 3 P=0.53 &
a

Pre-specified non-inferierity criteria met
Gotberg et a:, NEJM 2017
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"1
. HEﬁ.ﬂS 95% CI: (0.81, 1.31) p=0.81

=8
nﬁkf
W 2
O
o
@%“b _.. IFR 6.47%
| ‘;‘ 9 FFR 6.41% &
7 | l"gl
-.f;‘b 5 g 5?5 a&”k
E 35 LY
e S N=4486
48" % - 6@{?
& = /"ﬁa{:: .gﬁ
© O
A o 4
» Déiéﬁ&s’;é%é'mumﬁ‘
BINE F'.,ﬁli Months since randomisation %Eﬂfiﬁ f‘v HEART

MACE similar and low at 1 year aiter iFR- and
FFR-based revascularization decision-making

Escaned PCR 2017




6 AU 8 DECEMBRE 2017

G Rc I z “] 7 Novotel Paris Tour Eiffel

France Passion Communication Education

iFR= gold standqa‘?d of PCI ? N lemm

'EHNE m SWEDE w'yw HEART

.c,p
0. ID @acpe :
J" Deferred: HR 1.05 (0.69-1.60); p = 0.82 | | &
Pooled Patient-Level Analysis of DEFINE FLAIR an@ﬁﬂ SWEDEHEART Trials
(] .§=r &
Al 9
e 6@,5@’
o5 &
rE} - 0.05 - IFR 4.1 4
o
2 @
:
=]
&

:

Months Since Randomization r-.’,:"-@
N
T
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@

IFR §f“§ituations particulieres

&
@“@ﬂb
:cp‘z’ i
e £
e &
"tﬂi £ @ i 7 & 4
& Lesions en Tandem ou athérosclérose dlqﬁﬁﬁse
L,
& | \Qﬁé@
'{'*@ @.‘5&
P &
Jﬁﬂs‘-ﬁ
&
&
&
ol
rﬁﬁ



6 AU 8 DECEMBRE 2017
]7 Novotel Paris Tour Eiffel

France

Passion Communication Education

il
A Hypere n‘:irqﬁ{}w

& e Increase in
- & .
k= éjé‘ hyperemic
- @_ﬁ flow after PCI
= %
S |
Rest Flow . _ &
Minimal changein ¢
& rest flow after PCl &
<& Stenosis Severity &
My 6@
o~ &
dﬁ@':? i A a@é@:‘
3 Rest agl Hyperemic
® ok 2 N\ flowdpre-PCl of
- N 50 distal lesion
B &
55« Rest and Hyperemic
NS 35 R dH
b i flow post-PCl of
N = distal lesion

@
Mijjer et al. Eardi::was,g:ﬁ!evas c Med 2015
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&¥

o
L M- abh .o
25

ég;" Distance (mm)
5.3mm ﬁd.ﬁmm 3.2mm 9.5mm

Esti@% physiological length of stenoses
1;?-.
&

50

@
Mijjer et al. Cardiﬂvasﬁ’hevas c Med 2015
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EQ
A) RCA with 4 distinct a QIFQ B) Different stenting strategies C) The physiclogical results of each
of pressure loss d?;. can be considered stenting strategy can be predicted

I:-'"i'l--ll-llll HEE S El
E ﬂﬂ?. uu-luulp.“.“""_.""""&% iFR ﬂ.gﬂ
0.85] o
0 25 ,@ﬁ' 50
ﬁ{h&
095! &
2 n“ly E I:IE ir. -l.ll.....l'mll'l“||1 llIlli;L iFR u'lﬂﬂ
085 -3 4
0 - S l_.l..;} 55 I._‘_l_ﬁh
@é@

. < {}i'?"— Y

land2 9 '”'5 i 8 TFR0.94

'E' LL =
u 35 "
& 25 B 50
o
&_& Distance (mm)
]
<3
c}1
c;?-

Mijjer et al. Cardicvas:&ﬁ%vas c Med 2015
g
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‘ﬂ‘ iIFR Pullback Recording: IFR Thnu@?ﬁ'ﬁuul
@ Proximal vessol Ditstad wossel [Focal thvena
|FF|.r|1.-|n:-|l.'|.'-:n.'-|rL1L:| orTbo arugiogr T ke --L R
' b o \ : =
-+ i 0@ _— F
¥ e A — | e DT disaaso
Sl | 08 - : : : : - : : | Shown as gradual decline
! 1Emim 2Omim 12mm 7
B4 - DO IFR 0,04 IFR Q07 IFR
QU035 ¢
By 003 k- 3 --.n-f-
B 0025 kb e —
5 ooz} identification of lesdons )
i (B Pullback sutomatically S
£ oms — identihes separate lesions, &
= thair Lersgth and thair b
oo F relathve comirbaution Eﬁ‘
o can tha vesisel s
& QD05 |- ’ ﬁ.
a3 Angiographic stenosis comesponds to region &
&G\}EJ wiith |'l-llj"rl'1-! |:||_1|'l:q"| iFE Tsllirmm rvbarainy ) q't"
E}, Destanca {mm) 6@
,;5‘?" E Prediction of Post-PCl IFR Result _@06@
"1.@ Pear-PO1 predacted iFR inesnasy ol aid o ree angesgram Q.04 ‘}’CI:I“'
,E}"‘* o.03s | @
008 - 5 EJ@Q
= i
E b | E ‘Rﬂ} Amy aea for PCIcan
5 002 ] k) b e o for wirtual PCI
i ) 2
g Qs - & @a‘:"‘
o g ot ;
e P T it of B
0.005 | &ﬁ“ Calrulated outceme of
: ez g Lesion cn the
. L
L) A reat of the vessal
1 —
r : c} ; . Pre-PCI LAD FR .l
E om r_ ........ _5;‘- = Predcind iFR post-PCH OS2
| Achisved FR post-PCL O

s &

. O e
Gotberg, M. et al. ] AI;EFAtCl" Cardiol. 2017
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&;[aé‘&i(e Home Messages

i

ﬂﬂag
Low diagn_%s?‘ﬁ:ema Lack of a definitive Lengthy procedure
resolutio® normal value
T Adenosine-assocated
Luv@ﬁ‘delity for serial Influenced by costs
sE#nosis assessment hemodynamics,
,.\@ loading conditions, Low availability
4% Susceptible to and contractility of adenosine o
miscalculation from B h?u@
pressure-wire drift Hyperemia required Inability to assess g
serial lesions &
No patient §
outcome data High inf:idgx
of patiengrelated
discomert
=
Gétberg, M. et al. J Am Coll Cardiol. 2017;70( 11):1379-402. & c
o

L

Hyp@{@e&rﬁa independent

EHF%GF signal-to-noise
0 compared

&o Pd/Pa

Quicker than FFR

Low incidence

of patient-related
discomfort

Ability to assess serial
lesions and predict post
PCl iFR outcome
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%."3'
Qs
,b{"-

IFR as the Gold
S;andard Index!

&
o
c:‘:' Qﬁ{ﬁ
i @6@
& &
4\@ ™ ] 1.,‘:.&
® Justin E Davies o
&
TCT 2017 bﬁ*’
&‘5”‘?‘
&
& Imperial College
(] London
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