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®pakuMoHHbIN pe3epB KpoBoTOoKa (FFR) — dm3nonornyeckmm cMbicn
N METO/ OLEHKU, (PaKTopbl, BNMSAIOLWME HA pe3y/bTarT.

FFR 1 NporHo3- aHanm3 paHAOMU3UPOBAHHbIX UCCIEA0BAHUM.
Hernnepemmnyeckne MHOEKCHI.

KnnHuyeckune cnydau.
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OUEHKA ®PAKUMOHHOIO PE3EPBA KPOBOTOKA (FFR)
PEKOMEHOAUWNW ESC MO PEBACKYJIAPUSALNA

Indications for revascularization in patients with stable angina or silent ischaemia

Extent of CAD {anatomical and/or functional) Class® | Level®
Faor Laft main dizease with stenosis }SG@“ o A
prognosis Prosximal LAD stenaosis ?="5-E|-‘3£..®"‘:'5“3?']"TE A
Two- or three-vesse| disease with stenosis =50% with impaired LY function (LVEF =3 5%@“'53 HETOTE-E A
Large area of ischaemia detected by functional testing {>10% LV) or abnormal invasive FFR. H559.54-50 B
Single remaining patent coronary artery with stenosis }503'..5@ [ = o
For symptoms | Hasmodynamically significant coronary i.ten-:-si@n the presence of limiting angina or angina equivalent, 5
with insufficient response to optimized medical therapy.” peaslET E

CAD = coronary artery disease; FFR = fractional flow ressrve; iwfR = instantaneous wave-free ratio; LAD = |eft amterior descending coronary arteny; LV = beft ventricular;
LVEF = left ventricutar ejection fraction.

"Class of recommendation.
Level of svidence.

“With documented Bchasmia or 2 haemodynamically rebevant lesion defined by FFR <0.80 or iwfR <089 (see section 3.2.1.1), or >%0% stenosis in a major coronary vessel
“Based on FFR <075 indicating a pregnostically relevant lssion (ses ssetion 32111
“In consideration of patient compliance and wishes in relation to the intensity of anti-anginal therapy.
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MHBA3WBHbBIE METO/bl OLUEHKM ULEMUU MUOKAPA
OLEHKA ®PAKLIMOHHOIO PE3EPBA KPOBOTOKA
(OPK, FFR)

« [1na namepenmna OPK ncnonbayercs npoBOAHUK C AAaTYMKOM LaB/IEHUS
 [1pOBOJHMK 3aBOAMTCS 3a MECTO CY>XEHUSI KOPOHAPHOW apTepum

« TpebyeT BazoamnaTaumu : HATpaTbl + aaeHo3uH (nanasepuH, ATO)

» [loporosoe 3HayeHue: 0.8

Distal Coronary Pressure (Pd)

FFR =

Proximal Coronary Pressure (Pa)

(During Maximum Hyperemia)




OTBOP MNMAUMEHTOB HA 4YKB
@)) WHBA3WBHbIE METOJbl OLEHKW NWWEMWI MUOKAPZA
OT YEIo 3ABUCUT FFR?

« CTeneHb Cy>XXeHunsa apTepumu

* [IpOTAXEHHOCTb CTEeHO03a

« 30Ha KpoBOCHabXeHus

« [lonsa »xn3HecnocobHoro Mnokapaa B 0651aCcTn KpOBOCHAbXKeHus

«  OyHKUMA KonnaTepaneu



OOKA3ATEJIbHASA BA3A

(2 OLEHKA ®OPAKLUMOHHOIO PE3EPBA KPOBOTOKA (FFR)

DEFER trial

3184

F.M. Zimmermann et al.

Patients scheduled for PCI
without proof of ischaemia
(n=325)

[
| Deferralof Pci (167) |

1
I Performance of PCI (158) I

FFR20.75 FFR<0.75 FFR<0.75 FFR20.75
(91) (76) (68) (90)
T I T T
[ mnopa  |[ pa ] [ ea |[ pa |
I l
Defer group Reference group Perform group
(91) (144) (90)
15 years 15 years 11 0FU 15 years 6 LTFU

Complete follow-up
215 years (81)

Complete follow-up
215 years (133)

Complete follow-up
215 years (84)

Figure | Flowchart of the study, randomization, definition of the three groups, and 15-year follow-up.

DEFER trial

Patients free from angina (%)

Percentage of patients free from angina in 3 groups at baseline and follow-up.

= Defer group

Q

Baseline 1 Month 12 Months 24 months

Circulation. 2001;103:2928-2934



@)) DEFER TRIAL. 15-YEAR FOLLOW-UP

3186

FM. Zimmermann et al.

=V Raference
=
i

Perform

Perfeem

Refenises 144 I1E 182 50

Figure 2 Kaplan-Meier of myocardial infarction (4) and relation of myocardial infarction with study vessel territory (B).



@9 IFR (INSTANTANEOUS WAVE-FREE RATIO)

« COOTHOLLEHWE AaBeHNS A0 U NOCne CTEHO3a B Calulatonof the nsantaneous e e Rt (FF)
onpefeneHHylo ¢asy cepaeyHoro uvkna
T WAVE-FREE
« He TpebyeT BBEeAeHMS afeHO3NHA N

» Cepas 30Ha 0.87-0.93
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@)) IFR (INSTANTANEOUS WAVE-FREE RATIO)

8
J

- iFR (n=1012)
o, Hazard Ratio, § a
51 0.95(95% Cl, 0.68 to 1.33); p=0.78 H PR AN
® FFR B o
: 3 HR (95% CI) =
:% § 1.12 (95% CI: 0.79, 1.58)
i s P=0.53
& g 6.7%
&) g 6.1%
o [ (6.79%) 3 /
IEEREEREEREEEEEREEEE 1 ! 2 v . > x

Months since randomization Months

DEFINE FLAIR ) -

Figure 3. Kaplan-Meier event rate curves for DEFINE-FLAIR and iFR-SWEDEHEART trials. Modified from Davies et al'
and Gotberg et al’.

Davies JE, Sen S, Dehbi H-M, et al.

Use of the instantaneous wave-free ratio or fractional flow reserve in PCI. N Engl J Med. 2017 Gotberg M, Christiansen EH, Gudmundsdottir 1J, et al. Instantaneous wave-free ratio versus

fractional flow reserve to guide PCI. N Engl J Med. 2017



OLIEHKA ®PAKLIMIOHHOTO PE3EPBA KPOBOTOKA (FFR)
CJ)  [OKA3ATENbHAS BA3A

FAME study FAME study

B Death or Myocardial Infarction
60 604"
Hazard ratio, 0.16 (95% Cl, 0.11-0.22)
so4 P<0.001

0-7 days. Hazard ratic, 9.01 (95 O, L.13-720)
2.5+ 8 days 10 2 yr: Mazard ratio, 0.36 (95% CI1. 0.32-0.57)
P for interachion -0 002

Cumulative Incidence (%)
12

S04

Medical therapy
40

30- 40+

20

Modical therapy

10— PCI

00 T T T
0 1 2 3 4 5 6 7

204 %

Cumulative Incidence (%)
&

Days since Randomization

0 T T T T T T T T T T 1

T
0] 2 4 6 8 10 12 14 16 18 20 22 24

_l:)m NeEray
Months since Randomization : ""d";'c‘," =
NO. at Risk 0{5 J—,”f—”—r—_——f’———”—
Medical 441 389 360 337 315 302 290 277 272 268 260 254 218 o= g . 4 M 10 va 16 12 20 22 24
therapy Months since Randomization

PCI 447 440 434 429 427 422 417 410 407 406 402 399 343
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OUEHKA ®PAKUMOHHOIO PE3EPBA KPOBOTOKA (FFR)
NIOKA3ATEJIbHAS BA3A. AN3ANH WCCNEAOBAHNSA FAME

Underwent FFR (n= 1220)

FFR >0.80 in all lesions included in registry

Randomized (n= 888)

!

l

(n=332)*

h

¥

Allocated to PCI+OMT (n= 447)

Received allocated intervention (n= 435)

Did not receive allocated intervention (n= 12)
Treated with balloon angioplasty (n=3)
Underwent CABG rather than PCl{n=4)
Received OMT, planned for staged procedure (n=3)
Received OMT, unsuccessful PCl (n=1)
Received OMT, FFR >0.8 (n=1)

Allocated to OMT alone (n= 441)
Received allocated intervention (n=439)
Did not receive allocated intervention (n= 2)
Erroneously received DES (n=2)

Randomly selected to receive follow up (n= 166)
Received OMT alone (n=165)
Received DES (n=1)

h J

A 4

Follow up information for primary endpoint available
until Jan 15, 2012 (n=446)

Followed up and alive (n=445)

Deceased (n=1)
Follow up at Jan 15, 2012 unavailable (n=1)

Withdrew (n=1)

Lost to follow up (n=0)

Follow up information for primary endpoint
available until Jan 15, 2012 (n=439)
Followed up and alive (n=436)
Deceased (n=3)
Follow up at Jan 15, 2012 unavailable (n=2)
Withdrew (n=2)
Lost to follow up (n=0)

Follow up information for primary endpoint
available until Jan 15, 2012 (n=163)
Followed up and alive (n=163)
Deceased (n=0)
Follow up at Jan 15, 2012 unavailable (n=3)
Withdrew (n=1)
Lost to follow up (n=2)

¥

Analyzed on primary clinical endpoint (n= 447)
Censored at time of loss to follow up or
withdrawal (n= 1)

Analyzed on primary clinical endpoint (n= 441)
Censored at time of lost to follow up or
withdrawal (n=2)

Analyzed on primary clinical endpoint (n= 166)
Censored at time of lost to follow up or
withdrawal (n=3)

* Note that 6 patients had total occlusions supplying akinetic myocardium and were therefore not considered for PCI; 1 patient had 2 FFR —ve lesions and was
therefore included in the registry, however a subsequently detected total occlusion was eventually treated with DES.




( FFR W MPOIHO3. KPUTUKA FAME2
®

FAME2 — npepBaH perynsaTopoM AOCPOYHO M3-3a 3HAUMMbIX Pa3/IM4YNN B YaCTOTE
HaCTynJeHNss KOHEYHOM TOYKM, HO:

- HeT npocTtoBepHOM pa3HULbl B YacToTe MHMDAPKTOB/CMEPTH.

- Subtraction Anxiety — Bpauu 1 nauneHTbl 3HaNN 0 NONOXUTENBbHOM ffr N OTCYyTCTBUMK
peBackynapusauun. (B 6onbHuue N21 paHgommnamposanu, B 60nbHULE N2

«rosieunnn»).
DEFER FAME 2 T —— omumsioars
80 -
100 -
Symptom-
80 - o
60
60 -
% with % in ECG-positive  ©
chest pain CCS 1I-IV 40 B fasegisfe
40 4
20 1 20 )
gicclrr;;:)kepposiuve
0 - SIS - ‘
Before beingtold  After being told 0 - : By © % R WA
no significant lesion  no significant lesion . . . .
Before being told  After being told Circulation: Cardiovascular Quality and
no significant lesion  no significant lesion OutcomesVolume 11, Issue 3, March 2018
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FAME-2. MHEHWNSA SKCIMEPTOB

«Their data support the conclusion that PCI does not prolong life or prevent
myocardial infarction even in patients with hemodynamically significant lesions,
not that FFR-guided PCI in such patients is superior to medical therapy alone.»

Rita F. Redberg, M.D. University of California, San Francisco, San Francisco, CA

«We agree with van de Hoef and Piek that not all FFR-positive lesions should
undergo PCI. The

decision to perform revascularization also depends on clinical factors, including
age, symptoms,

territory at risk, and the morphologic characteristics of the stenosis. »
Bernard De Bruyne, M.D.

Cardiovascular Center Aalst, Aalst, Belgium
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FFR W MNMPOIrHO3. APYIME UCCIELOBAHNA

FUTURE — cpaBHeHMe UCcxXo4oB Y MHOrococyamcTbiX nauneHToB (okono 50%
CcTabunbHbIX), onepupoBaHHbIX ¢ FFR 1 6e3. NiccnegoBaHne AOCPOYHO

npekpaTuIn B CBA3M C AOCTOBEPHO H6osiee BbLICOKOW CMEPTHOCTbLIO B rpynne FFR
(3.7% vs 1.5%).

COMPLETE nonHaga vs HenonHas

A First Coprimary Outcome
100+ 50— Hazard ratio, 0.74 (95% CI, 0.60-0.91)
peBackynapusaunsa y naumeHTtoB nocne OKC. 30
80 15+ Culprit-lesion-only PCI
70+
60
50+
40
30+
204
104
0

Mobena nonHOM peBackynspulaunm

cTeHo30B b6onbwe 70% 6e3 yyeTta FFR.

Cumulative Incidence (%)

Years of Follow-up

No. at Risk

Culprit-lesion- 2025 1897 1666 933 310
only PCI

Complete revas- 2016 1904 1677 938 337
cularization




@)) FFR. «B3BELUEHHbIN NOAXOA»

1. BangaHue cteHTUpoBaHusa «no FFR» Ha NporHo3 cepbe3Ho He AO0Ka3aHo.
Kak n ctpecc-2xo nnn OO3KT, FFR xapakTtepusyeT UWEMUIO N CBA3b
CTeHO3a U CMMMTOMOB.

2. Ana 06bIYHOro MauneHTa co CTabunbHOM CcTeHoKapanen cTpecc-IxoKr
NpeanoYTUTENbHO ,T.K. AAET BaXXHYIO CONYTCTBYIOLYIO MHPOPMaUUIO:
peakuma Al U puTMa Ha Harpy3ky, Bblpa)>XeHHOCTb CUMNTOMOB,
TONEPaHTHOCTb K OH.

3. FFR ong nauMeHToB C HEUHTEPNPETUPYEMbIM/COMHUTENBHBLIM CTPEecC-
TECTOM, NP XEeNaHUn CAenaTb BCE Cpa3y, He BbIXOAS U3 OnepaLOHHOMN.

4. FFR nepeg AKLL.

5. FFR nocne peBackynapusaummn gng ontuMmusaunmn YKB.
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AHI'MOI'PA®UA VS OPK

3HAYMMBIN CTEHO3 NMMXKB

KopoHaporpagusa

AQJS:TARHF\\/A O‘VQ
S08E/

1955 =

GMPE2

L

etenzation

Preliminary Results
}MLD 1.85 mm

iRef D. 2.54 mm

1% MLD 27 %

% MLA 47 %
[Length 26.83 mm
0,1035 mminix

(G
RAO: 30 CRA: 26

22.10.201416:53:38




AHI'MOIPAOUA VS OPK.
@)) HE3HAYMMBbIA CTEHO3 OB JIKA

51.66
CURSOR

RESET




@2 MAUMEHTKA C 83 JIET

CreHo3bl OB, NNM)XB CteHo3 ycTba [1B




OTBOP MNMAUMEHTOB HA YKB
@)) NHBA3WUBHbIE METOAbl OLEHKW MWEMW MUOKAPZA
OT YEIo 3ABUACUT FFR?

« CTeneHb Cy>XXeHunsa apTepumn
* [IpOTAXXEHHOCTb CTEHO3a
« 30Ha KpoBOCHabXeHuns

« [onsa xnaHecnocobHoro Mnokapaa B 0651actn KpoBOCHabXeHuns

«  OyHKUMA KonnaTepaneu
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MNo. of lesions

FFR MOCJIE KOPOHAPHOI'O BMELLATEJNIbCTBA

8-14% nauneHToB nocne YKB nmerotT FFR< 0.8

B 30% cny4daeB nocne oueHkn FFR, onepaTtop BbINONHAET AOMNONHUTENbHbIE

nocrannataumn minm MMniaaHTauno CTEHTOB.

3a «pe3uayanbHbii FFR» O0TBeYaloT Kak «HegopacnpaBNeHHbIE» CTEHTbI, TaK U
HEMNOKPbITble YYaCTKN HE3HAUYUMbIX BU3YyasIbHO CTEHO30B.

* 396 lesions (50%) =0.90
* 398 |esions (50%) =0.90

199 lesions (25%) =0.85

- 78lesions (9.8%) <0.80

0.7 0.8 0.9

FFR value
(N = 794 lesions)

1.0

1.1

Rutger J. van Bommel. Circulation: Cardiovascular Interventions. Routine Fractional
Flow Reserve Measurement After Percutaneous Coronary Intervention, Volume: 12,

Issue: 5
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Cnacnbo 3a BHMMaHue!




