BRI 2435 2020 4FE 1 H56 47 55 18 Int J Cardiovasc Dis, Jan. 2020, Vol. 47, No. 1

SE B ML 70 R i PR ATE 5 e iz FH 1t e
=E KEHF
GAZEY Z5F k. ARDIRCER) 2 88 53745 48 5 T 69 2 L AR AR (PCD A &

AZHEN,FLANS A d ., Ehhiith &R FFROMEAFEERAEEAR T E
Lo BT — R B, #A LA ERAETEF MBI ET F— T Z Ay

#(QFR) & s IAa p2 A IRANT FFR 89— 2R 2, Z XL E 2% QFR # 02 R A48 %

W RAT 5B A 2 e

€3 40) AT R L SR LIS LS AR PE I A 23

e
doi:10. 3969/j. issn. 1673-6583. 2020. 01. 005

25 [ bR Bk GeE o 4 AR (PCD 3% 12 i 25 2k
H T 2NEENKEE AR (ACS) B I RS BT
TR BYEER B KRR RE AP O e GEE L) R
PCT /R 4™ . N AME R TR
TRVREC 05 EE TR RS (<290 Y0) 728 , ZE3EAT PCT i
IO 4 PEAR B A AR B X Sl B L3 i A o B
(FFR)J2& H AT A AN 568 ik pe 25 A B 2 3 S0 4 A
HE CHE ARSI PCLES R I A il RS2 . %X
T R Bl HILATF 5% 45 SR & W, X} FFR<C0. 80 k2L
PCLIAST A FR Y s T %) FER™>0. 809748 , 25134
SRt ST FFR BN 2 5 5% R 2 Y
FEJ1° 522 BT KB A8 9 728 378 iy ) o 2 24 U8
Rk 2 & R AR e M R R B R
il T FER (G IR . Bl AR 1 & R, 7 it I3
SIECCQERFEA T I PRI IR B » O A B 58 e ]
QFR 5 FFR 19—k, QFR A2 i 8 FFR 1) —Fh
BACHEIR
1 FFR WiEEEX

s ok 55 BEL T 5 67 AH OG L sl Bk BH. ok B3 A
TERK I (1D DAMESERK , B4 500 pm~5 mm, J&
T 0l 3 2 AR R A 5k 2 I A5 Y ot B ) 3
AR/ (ORI BK B AR 100~500 pm, FEZE 33X 35
MAE TR SRR R A — B R EE T %5 (3) /g
Pk EA£<C100 pm, Sy A B 40 I 45 R 0 55 478

FHETH  HE A RBERE4 (8187002) s i 8T X T A RG24 A
HE Sk A F731-4) (PWRdA2018-06)

FEE PRI 200120  FifF . [R) R 2 IR 7R J 1 e O I R

EEVEH K&, E-mail ; zhangqnh@hotmail. com

TEC LN« 2 S ik N He 7 T [ Y 3 SR A 8 PR
BT . AR IS T K 25 1 S Bk 5k
KA R B 7 0785 e Y A2 45 I B A8 R B0
FEH R RS M TR R E e RS,

FFR 28 7Ed ik RO RSN il e ) =
L2 B 7 drs v i ) 5 FE B B KR 1 B He (. AE
ARG T FFR{E A 1. 0. BEfERA TH
FE TR B BIFSE R B FER<20. 75 X2 W70
LR M B Sk 3] 10094, 11 FFR>0. 80 B G
O LR I, (R 9090, R4 X 8 FFR B
FAFAAAERSOM A 95 A2 0o LB BB 5 AN B A0 SO
BE BRI 2 B ETA S A S FFR
<20. 80 $E/RIEAE & T BN 3l 1 4B, B A PR
0 S0, AT PCLYRYFH M,

R RBEPLAT 7T 45 R A RS, FFR 48 3 F
B PCTA By Tl B3 A RS0 kA4 b BRYT
AL N 75 s AN S L P SR AT RN
HHERMH T FFRLE PCL g7 . 2018 4ERIKI L
LI iz o A s R A 22 AR 0 H: At R il ik 4
i FER P4 I 5906 48 09 13 2 77 2% 02 1 28 HERE
GIEHR SR A) 5 23 IS 728 38 #E4T PCTIR YT I
NS AH ] FFR 45 5 (11 a 28478 IR 454 B,
2016 4Ry [E 22 B e R sl kA AR YT 4 e 1R E)
1 FFR B4R 5 b S W e DM A I D 2™ AR JEE
XFH 9332 2 MR Ig MR AR A — 2 i S
B, XA i G B AR R O s SR HERE
X bR St ik ik 5 B ELAR B A 50 %6 ~ 90 X6 19k A
11 FER WAl T 2878 IR S5 % AP,



e 20 - [ B0 I 2 s 2020 4F 1 A4S 47 555 1 1

Int J Cardiovasc Dis, Jan. 2020, Vol. 47, No. 1

FFR J& HATA A 56 bk A B 22 PRAL 8 S Am 1
TG R B A — & W R BR . 1 5 223 /E 1)
FERAE CUNMAT PR 2E I 2) . i B 37 AL 20 ik 1Y
TRAE DA 46 BRI T LA I DR 52 386 v vy i R P 2
KM,

2 QFR #yiMZE

QFR 3 T i % 1R 31 53 P = 4k 2 & 5 by
(3D-QCA) AT B 7 F 2248 . 31519 J5 B A
8 : (D ICBe A W G0 T 5 ik P e ) A28 5 (2) Jl i
AR 3 2 7 T R A g e ik It 7 388 5 e 7 o 728 B 1Y
FEJ TR (D53 M8 K, il 3D-QCA 43t
0 A0 2 A8 SRV ) J LA AREAE 5 (4D 5 ik 3 3k 32 i
S5 A HE AR RS AR L {HTT B 3 2R CRRLASL IR ] Y 3
T A5 P 1 I3 ) i LA A A0 R A SR M R T
%o PRI 05 BB 074 Bk 2R AR 40 - 35 ot 7 ok
FH 3D-QCA HHE S H g HAAE ., Bk
T 5 VA B 0 R S R A 4 R 7 e ik s B R
PRI 2 WE AR A B =25 G X A8 Ty Btk
11 3D-QCA 43#7 » 7545 s B B 45 43 H (DS Y0)
TR (LL) /NI HAR (MLD) L 3 2% 3T 3 Al
T IS B DA R BB 28 43 L (ASY) . PR
FEE A TS AL I PR A HDL000 5 e 7y £ o AR 4k 3o B 1)
WG E 1 2238 QFR BEUE
3 QFR 5 FFR 18 3X 438 1E I R BF 52

FAVOR Study #5715 235000 L FTBEH: 0
SR K. 76 73 B2 E Y 84 i A, SR
3 FQFR A AL, B 2 0k i i (IQFRD L 1 52
FR M3 CcQEFRO FIIR T & 1L i (aQFR) 4 8%
H 55 S S4B K) FFR Z 255, 4558
PR 3 FMET QFR 5 FFR 945 R AT AH G
fQFR. cQFR. aQFR 5 FFR [ 5 5 22 5 4> 31 K
0.00340. 069 (P=0. 66),0. 001 0. 059 (P =
0.90) A1 —0. 001 0. 065(P=0. 90), LI FFR<C
0. 80 Sy [ B 1 12 W7 i 1 % 43 3 A 8026, 86 %% FlI
87% . T QFR #&m T = 4k i R sl ik 5 12
WipkeZs 2 SR ERA P, OF EANTR B RS
] B) ELAT 12 W A R i DR A8 AR 42 I R g FH v
65 PCLIAYF T AP0 i

The FAVOR [ CHINA #5518 2 75 v [
FTHOET BE PR, 2 o0 X BRI 5T, A8k H gk A2
30%~90% . 2% M4 =2 mm MIHKA, lLE QFR
L5 G o2 E i FER, 308 ] 110 328 4
FRASHEZ T SEIT ) QFR I FER 304, 455020,

QFR 2 W7 o iy 5 76 B 3 7K SF- A 3 K723 51 ok
92. 4% 92. 7%, 34t 3w T WU BT 1 B bR
(75%0) . FESSINA ML 8l 1 2 75 LB AR AR 1
QFR YU (94, 6 %0 %} 62. 5%, P<<0. 001) Fl4%
SEPEC9L 7% X} 58. 1%, P<< 0. 001 ¥ B E & T
QCA. QFR BHH: 70 I F B BF 14 T 004 43 )3k 31 T
85. 501 97. 1% . BFFEESHIUEH T QFR 2 WAL
PRI 38 30 7 2 e SO TER

The FAVOR [ E/J BF5gM A8 /i At H A
TR ATIEYE M R E LR Z s,
PR T 11 AN 329 1132380, XF 317 AR
17 FFR.QFR F1 43¢ & 43 B (2D-QCA) Xf B PE
fli, FEA S NP FFR H S M) QFR 5
2D-QCAR U FIRE Sk . 45 7R 9 48 1M 48
1) FFR.QFR LUK HARBEZE 4390 4 0. 83£0. 09,
0.8240.1, (45+10)%, QFR Ay (86. 5%
Xf 44. 2%, P<<0. 001) A4 (86. 9% %} 76. 5%,
P=0.002) ¥ & F 2D-QCA, S8 ENLTT
B QFR BT H R B (Al d B g 2> F FFR, %5845
FEH A A 2 N QFR I o B 5 A% 5 728 1y
M3 8 1 B ORI, AR T 2D-QCA.,

WIFT [ #5550 %) 191 B2 1 292 A9k 78
JEAT FFR U & QFR 2 B2 % 9400, DL 229
Y FFR S Hhr e, WiF ik E 50
0.01£0. 08, QFR [ R /gt | e 5 . BF 4 350 I L
AU BH 0 AE 50 3 R 77 %% .86 %6 .75 %6 Rl 87 %%, A
FEAIRAER . QFR 5 FER {4 7 AREF 19—k .

B FRINIET Lk 4 TREHLRESE (252 Hr s
KWL QFR 5 FFR B8R & 3 R A7 ORI 25 57
0.00940. 068) , QFR Y12 Wi fUs% Pk | o 5P L FH %
T AL IS A T AE 43 5 A 8496, 886, 80 %%
F1 95 %119

Ak, ZI LR R R T QFR FETFAl
AR R A S Ve RTERG P . Smit 220 [
F5E & W, cQFR 5 1 fif #% R 0 WL T 2 &
(SPECT-MPD HA R 41—k, Emori &7V
WF5E RN, QFR FIGE I JC U A L 2 GFR) AH PR B
I35 iFR A0, QFR 5 FFR i DT g 2 0 &5 s 4 F
TR TR AR AR AR« QFR RTAE A P4 A B 2 3
A 3T Bt, Spitaleri % B3 T QFR 76 &t
ST Bedtr s BLOWIUESE A I 2 > il 48 s 728 J8 3 A gk
JU ISR AR PEAL T VR T 25 SR B R QFR U {H
FaE e R (a) kg 3~4 &, H5 FFR & IR, H



[ B O LB A 5 2020 48 1 H 55 47 4255 130

Int J Cardiovasc Dis, Jan. 2020, Vol. 47, No. 1

e« D1 o

ARORR: LR S B 0 (L A I 2 A 4 ) Sk
88%6.97% .94 Y F1 94 % ,

HETH A QFR 5l R 105 A G H5E , 1E
7E 17  FAVOR I China (NCT03656848) #il
FAVOR [ Europe Japan (NCT03729739) #F 32 &
RS X T TR -

4 QFR WA AR =RERME

QFR R — 301 357 8 114 e ok s A8 A $4L 2% T R 1T
fliBe A S FEPPAl v B2 B 2 95 28 19 I 3 3 7 27 7 S
54 FFR HA R A9 —20rE R PR AT 3/ 1 o
5P IS S HES M. MEE T 2 5ih IR BUS
ARSI PRAVEFE 00 64T - LA I DR 552 B b %) 1o, FH A
TERAS B — 2P BHIE

BEAER ] FFR (9450 58 15 7] 2% & DL QFR &K
FILHERT 22 3 I 48 96 72 S8 A BEAT D R R 58 42 I s
L Z5A SYNTAX B Hl i i 25 15 L PCT R J5 5%
F7E QFR XFHiUG FURE S5 =, P TW
W2 % (OCT) i QFR 4% A& (OFR) , 7] [A] B 3575
AR BEHR AR 2 S I RE A 15 B A B G IRIR YT
R0 e 0 Wi A AR 4 . o5 b X — BE R R A 2
R N3 SR8 7RI PR QFR 1Y T AT fE 2%
PCI TG 7 AW 7 A BB

QFR I AR I FH 9 B 00 S B A - (1D QFR &
FETF 1 R 5 FL N AR A B 2R T RE A PEAG T B AT ]
SN 3 52 0T i AN 5 BRI g R 45 R 2= 3 3
QFR & 2 W, (H L 28 18 s 4 b iy B i R 228531
B AR 4% B QFR R R 4R 22 R # E JI AT 98 B
(2)XF T HELLRR IR ISR 15 742 , AN e 3 T 5 7 ik
TE AR AR B A it Lo B & A . QFR g
HERRIN & . fL40 F 2200 38 FFR Jf- 254 o i 5
RGBT HS B FI T B 28 A2 M . (3) QFR
AR T TIMI i v R PF-Ak I i 38 B2 H ATk
WA RIS AR F IS R )i 5 QFR MIME
ZIHPR R, (O BEAO JUREFE 98 A0 M58 L /)N I 58
78 UG A T e B i A8 L I E FFR B & S H Al
P54 4 QFR ATREAE A TR
5 ING

56 BBk 7 95 A% 1) ) R 2 PR Al 6 A5 2E 4T PCT
HATEENIESE L. QFR 54 FFR A4 BT
AR SN, BT 28 4 Pl IR AR AR L ] R M A
HE AL A HE LB PR AN EL

5 X X #
[1] Levine GN, Bates ER, Blankenship JC, et al. 2015 ACC/
AHA/SCAI focused update on primary percutaneous

(2]

[3]

(4]

[5]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[14]

coronary intervention for patients with ST-elevation
myocardial infarction; an update of the 2011 ACCF/AHA/
SCALI guideline for percutaneous coronary intervention and
the 2013 ACCF/AHA guideline for the management of ST-
elevation myocardial infarction[J]. J Am Coll Cardiol, 2016,
67(10):1235-1250.

Boden WE, O'rourke RA, Teo KK, et. al. Optimal medical
therapy with or without PCI for stable coronary disease[J]. J
Vasc Surg, 2007, 356 (15):1503-1516.

AR IR 2 2 0 VR 2 00 S A A IR 2, v [ B2 U P 2%
LA AR I 2 AR BIA T L R B2, RO I 2%
EHER G 2. PEZ GRS ATRIT I (2016) [T ].
T MR AR, 2016, 44(5) :382-400.

Neumann FJ, Sousa-Uva M, Ahlsson A, et al. 2018 ESC/
EACTS guidelines on myocardial revascularization[ J]. Eur
Heart J, 2019, 40(2):87-165.

Pijls NH, Van Schaardenburgh P, Manoharan G, et al.
Percutaneous  coronary intervention of  functionally
nonsignificant stenosis—5-year follow-up of the DEFER
study[J]. J Am Coll Cardiol, 2007, 49(21):2105-2111.
Tonino PA, De Bruyne B, Pijls NH, et al. Fractiona flow
reserve versus angiography for guiding percutaneous coronary
intervention[ J]. N Engl ] Med, 2009, 360(3):213-224.

De Bruyne B, Fearon WF. Pijls NH., et al. Fractional flow
reserve-guided PCI for stable coronary artery disease[ J]. N
Engl ] Med, 2014, 371(13):1208-1217.

Van De Hoef TP,
Fractional flow reserve as a surrogate for inducible myocardial
ischaemial J]. Nat Rev Cardiol, 2013, 10(8):439-452.

Pijls NJ, De Bruyne B, Peels K, et al. Measurement of

Meuwissen M, Escaned J, et al

fractional flow reserve to assess the functional severity of
coronary-artery stenoses[ ] |. N Engl ] Med, 1996, 334(26);
1703-1708.

Lotfi A, Jeremias A, Fearon WF, et al. Expert consensus
statement on the use of fractional flow reserve, intravascular
ultrasound, and optical coherence tomography: a consensus
statement of the society of cardiovascular angiography and
interventions| ] ]. Catheter Cardiovasc Interv, 2014, 83(4).
509-518.

Melikian N, De Bondt P, Tonino P, et al. Fractional flow
reserve and myocardial perfusion imaging in patients with
angiographic multivessel coronary artery disease[ J]. JACC
Cardiovasc Interv, 2010, 3(3):307-314.

De Bruyne B, Pijls NH, Kalesan B, et al. Fractional flow
reserve-guided PCI versus medical therapy in stable coronary
disease[J]. N Engl J Med, 2012, 367(11):991-1001.
Davies JE, Sen S, Dehbi HM, et al. Use of the
instantaneous wave-free ratio or fractional flow reserve in PCI
[J]. N Engl J Med, 2017, 376(19):1824-1834.

Cesaro A, Gragnano F, Di Girolamo D, et al. Functional
assessment of coronary stenosis: an overview of available

techniques. Is quantitative flow ratio a step to the future?



.22.

[15]

[16]

[17]

(18]

[19]

[ PO ML B A s 2020 A 1 57 47 4245 1 )

Int J Cardiovasc Dis, Jan. 2020, Vol. 47, No. 1

[J]. Expert Rev Cardiovasc Ther, 2018, 16(12):951-962.
Tu SX, Westra J, Yang JQ, et al. Diagnostic accuracy of
fast computational approaches to derive fractional flow
from  diagnostic angiography  the
international multicenter FAVOR pilot study [ J]. JACC
Cardiovasc Interv, 2016, 9(19):2024-2035.

Xu B, Tu S, Qiao S,
Angiography-based quantitative flow ratio measurements for

J Am Coll

reserve coronary

et al. Diagnostic accuracy of
online assessment of coronary stenosis [ ] ].
Cardiol, 2017, 70(25):3077-3087.

Westra J, Andersen BK,

performance of in-procedure angiography-derived quantitative

Campo G, et al. Diagnostic
flow reserve compared to pressure-derived fractional flow
reserve: the FAVOR [ Europe-Japan study[]]. ] Am Heart
Assoc, 2018, 7(14):e29980523.

Westra J, Tu S, Winther S, et al. Evaluation of coronary
artery stenosis by quantitative flow ratio during invasive
WIFT 1[I
functional imaging [[ )[J]. Circ Cardiovasc Imaging, 2018,
11(3):e007107.

Westra J, Tu S, Campo G, et al. Diagnostic performance of

coronary angiography: the study ( Wire-free

quantitative flow ratio in prospectively enrolled patients: an

individual patient-data meta-analysis[J]. Catheter Cardiovasc

[20]

[21]

[22]

(23]

Interv, 2019, 94(5):693-701.

Smit JM, Koning G. Van Rosendael AR, et al. Relationship
between coronary contrast-flow quantitative flow ratio and
myocardial ischemia assessed by SPECT MPI[J]. Eur J Nucl
Med Mol Imaging, 2017, 44(11).:1888-1896.

Emori H, Kubo T, Kameyama T, et al. Quantitative flow
ratio and instantaneous wave-{ree ratio for the assessment of
the functional severity of intermediate coronary artery
stenosis[ ] ]. Coron Artery Dis, 2018, 29(8):611-617.
Spitaleri G, Tebaldi M, Biscaglia S, et al. Quantitative flow
identifies nonculprit lesions  requiring

ratio coronary

revascularization in patients with ST-segment-elevation
myocardial infarction and multivessel disease [ J ]. Circ
Cardiovasc Interv, 2018, 11(2):e006023.
Asano T, Katagiri Y, Chang CC, et al. Angiography-derived
fractional flow reserve in the SYNTAX [ trial; feasibility,
diagnostic performance of quantitative flow ratio, and clinical
prognostic value of functional SYNTAX score derived from
quantitative flow ratio in patients with 3-vessel disease[]].
JACC Cardiovasc Interv, 2019, 12(3):259-270.
(OkA%:2019-05-25  #-=:2019-10-30)

RS T 180




