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[ ZE] B EE2AE T W2 % (optical coherence tomography , OCT ) 25 & Jo B T RE 2446 A 5 & 1L 17 438X (quantitative
flow ratio, QFR) 7 2 M & ik 255 1E (acute coronary syndrome , ACS) St AI2IT H T8 S F7iE : ABERUATHIHZE B etk o0 ik
ﬁ/\ﬂi(percutaneous coronary intervention, PCI), 3+ T ARTIEEZ OCT A ACS B2 . #7 OCT #5725 19 Fe/INE I T X (mini-
mum luminal area, MLA) > 2.6 mm® H & WEEB ik 2458 52 2, W5 LA £E 25 907697 (optimal medical therapy , OMT) , 15 A OCT-
OMT 4 ;45 ACS FRETE OCT 15 % T AT PCIIAYT , BEN OCT-PCI 4 . HUBSHIZL 18] OCT JA5 A AR SEHcds | [k (i FH QF R A
T 52 MR B R A AR Y I RE A AR AR AT T A aE . R A BB RS AR NI RIGER A, 58 BAE Ge it o b . &5
F AL 120 A TEI PCLIT TR %52 OCT R 1) ACS S35, Hit 146 A ¥ 75 . OCT-OMT 4H 47 14 (39.2%) , OCT-PCI 2H
735 (60.8%) . OCT KA 4k H R : OCT-OMT G AL Y SF-34 MILA 7K - .2 7 T OCT-PCIEAE (3.74 mm? vs. 2.41 mm?, P < 0.000 1),
]S P e A Rt I S A1 (62.6% ws. 73.6%, P < 0.000 1), QFRAIHTE5 R : OCT-OMT 4% 48 [1°F- 34 QF R {EL 2 % &5 F OCT-
PCTJ72E(0.89 vs. 0.75,P < 0.000 1) ,0CT-OMTYHAE“QFR=<0.80" 1Y 5 Lt it E K T OCT-PCII%AE (7.14% vs. 84.7%,P < 0.000 1), AR
J& VAERIBET S5 R R « FEA RO A S (BT O HUBESE i A8 A RO 800 A BE ) B R I =4 19 & A AR (43
5 7.5%H10.8% ) , B AL 2 K TG0 272 S5 11 OCT-OMT 26/ i 1 3520 1 % AR 36 8 FK T OCT-PCI 4 (RR=0.12, P=
0.04), £5i18:0CT LL“MLA > 2.6 mm® H AR WLBEH R ki Je 27 e el dig 28053 ACS S FH AT WIRIT Z 2 A 50 QFRTT N
OCT A ST RBSUESE , P # LR RIS T ACS A ABYT LA B R AP —3Pk.
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Combination of optical coherence tomography and quantitative flow ratio in guiding the
intervention for acute coronary syndrome

MENG Haoyu, XUE Yuan, KONG Xiangqing, WANG Liansheng’

Department of Cardiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: This study was to assess the value of optical coherence tomography (OCT )in guiding the intervention for acute
coronary syndrome (ACS)verified by the non-invasive quantitative flow ratio(QFR) , functionally. Methods : Patients who were intended
to undergo percutaneous coronary intervention (PCI)and evaluated by OCT during operation were enrolled. Patients target lesions with
a minimum luminal area (MLA)>2.6 mm’ by OCT and in whom OCT showed no features of plaque rupture or dissection received
optimal medical therapy (OMT) and these patients were assigned to OCT-OMT group. The other patients received PCI treatment and
were assigned to OCT-PCI group. Data measured by OCT between groups were compared. Functional indexes derived from lesions with
high quality images were retrospectively analyzed and validated by QFR. Adverse clinical events between two groups at 1 year follow-
up were collected and data statistical analyses were carried out subsequently. Results: A total of 120 ACS patients who were intended

to undergo PCI and evaluated by OCT during operation with 146 lesions were enrolled. Forty-seven patients (39.2% ) were assigned to
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the OCT-OMT group, and the other 73 patients (60.8% ) were assigned to the OCT-PCI group. According to OCT analyses, the average
MLA of OCT-OMT lesions was significantly higher than that of OCT-PCI lesions (3.74 mm® ps. 2.41 mm’, P < 0.000 1) , with area
stenosis significantly lower (62.57% vs. 73.58% , P < 0.000 1). According to QFR analyses, the average QFR value of OCT-OMT
lesions was significantly higher than that of OCT-PCI lesions (0.89 vs. 0.75, P < 0.000 1) , the “QFR<0.80" rate of OCT-OMT lesions
was significantly lower than that of OCT-PCI lesions(7.14% vs. 84.7% P < 0.000 1). According to 1 year follow-up,the incidence of major

adverse cardiac events (death, myocardial infarction, target vessel revascularization and rehospitalization for angina)and major bleeding

events were low(7.5% and 0.8% )with no significant difference between two groups. However, the incidence of minor bleeding events in
OCT-OMT group was significantly lower than OCT-PCI group(RR=0.12,P=0.04). Conclusion: OCT is safe and efficient in guiding OMT
for patients with ACS with the standard of MLA>2.6 mm® and existing neither plaque rupture nor dissection assessed by OCT. QFR can

supply functional evidence additionally. Modest consistency was observed in evaluating and guiding for ACS between QFR and OCT.
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Sk 52 0 H RO B 2 B 2T T B AR
T SCHRARE > AR T s 52 PP 28 1) e 7 A
2yl (16.0£11.5) % ( E) A (8.248.4) %
(Sl ), PR B T Dk 3t 52 1) — 2 RIS 95 =
VNS (percutaneous coronary intervention, PCI) A
REAATE— & Bt . TERRE MO, N AR R
Pt il )R R e e & s ik s 4 5 PCL
1M 7€ 20 M 56 Bk 25 & 1 (acute coronary syndrome,
ACS) ARG TR A A T B (fiz 3k 5y ) 32 IR
i, A B i A% 50 B8 (fractional flow reserve, FFR)
N Gy 52 MR B0 3 R A A i 55 R R A2 , FLOW -
ER-MIAF5Y /R FFR 748 5 ST Bedfa e B0 L
FEARSRALIMLAE (1) PCLIA YT Hh U 38, IUA K 25
OIS SCRE FER AR B RV H]

1 ACS i H B AR et Jik 3t 52 78 A5OR FR)
AR XS R R AT A AR (S5 2, B
U R TR DK 3 52 o S Wi 2 ) 7 AR B T REAFAE
AR I 22 (R Al BARRAR ) S I Al e 21 Bl fs
WA B, DL 22 i Mo BB i R
AR T AN S 28 4 Js T AR A A A O, O HL S
U S TR YT DR A PR L K PCL AR THE S0 , 3
L2 ACS IR G 52 F FFR AL AR

— I & T 2A A0 T W7 2 1% (optical coherence
tomography, OCT) I W 5% i 7k 7, f /N 8 1 1T AR
(minimum luminal area, MLA) < 2.6 mm’ /25| # B
WAL A B4 F . EROSION B9 /R ™, [N BB A7
T ECY 2R O DUEEPE B, 2 ke RSO A
JFREDT 148, 22 HA R

ANTA] T EROSION B 5 A 2 224 X 47 232 PCT
SO IURESE B, AR SRR AR OCT“MLA < 2.6
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mm”” 33X — 5 | REHRE 2L B SR TR
PCI A ACS B3 (EE O AFEERLL LR ) , L OCT
T MLA > 2.6 mm® H R WREHR B B2 i
PRE” 8 SR B AT SRR 452 e AR 24
YR ¥7 (optimal medicine therapy, OMT) ; A 34 F| [
TR PR FARIE" Y ACS S WHESZ OCT 155 F i PCI
RIT TP S TAE A RIS R L4 . 1
N ASBIGEE BT 1A b 57 T TE 1 7 2 113 5348 (quan-
titative flow ratio, QFR) 2 AR X it 52 R T R 419
ORI TN A, BAET I QFR XS B3R PR FRE"
BT IIRE AR R [FI , DAL — TR DRI PG A
ACSHRAEN AT I — 2k, I B ka2 (—
Y1) QFR(=HEFEH) F1 OCT = Fhie ke A5 /it
ARTEVEAL ACSEER R RAETRE FI2E5T,

1 X&FAE

1.1 x%

M 2016 4F 8 H—20204F 3 A , A #l17 £
PCI.Jf H TR P2 OCT K A 19 ACS H . HES
PRUEALds  AE ACS B3 R B3 Z BRI PCIIY ACS
BHE ATR2IZ PCIIY ACS B R R$E3Z OCT R r
B ACS B,

AHIF S O3 i B A B R K5 — s B2 e e
PR 5y o3 v A, AR B I R ST AR 35 (2017-SR-
328,2020-SR-359) , - £ 7 Clinicaltrials.gov | 58 i
HEF(ID :NCT03229993) .

1.2 7Fi&*
12.1 OCT# %

JIT A A 1 Tt ki 52 Je 24T OCT R, % T
B AE TR <90% 11955 48 , W 3547 “4P JEL U] (Position-
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FEL  Purge-15 U6 \Puff-'8 4  Pullback- 0147 ) B %47
15 BT i OCT £ 5 X T 9 2 12 B =90% | 7 fig 5% il
OCT A4 5T 2 1 2% , et FH 2.0 mm PRI PR 3R 3
B T (4~6 A RAE) T 5K 5, FEEAE “4P Ji
0”47 i o i OCT K4 o ASHFSE o OCT 3RE 5
BRI AR BEH ) 5 B AR, R 4EBE
P AF T — R 0 A5 DR, Sl 55 5 AR
AT UL R B BER S RO, R R R
VB4 X 38K, 7 AR AR 5 X R A 26 1T AT R A 5 E5 Ak
BEHR SR E R A T FUE AR 5 XL, Q4
o3 A8 1) d5e /N I TR BRI B 25 A 8 . MILA RPTIR /v
A, S48 s A 248 0 it AT 3 10 mm N
(AN E 43 30) e K8 s T RS- 349 (8 . AR AS R B
(ZFE B B-MLA) /S48 I Fx100% ., 3T
FACS W BEHRFIR RN . BEBLRE 2 . g I BEHL (1) £F
HeE IR, R R A R R TR A N S A
Heh BRI 2T AE R L, v R s s RS o A
Jis AR B AL 25 Y . BELR AR ik . Bl T B R A 2 T
ANHEN  AEZF-HE g 5E 5%, Jrpn] Wlipse . 22 IR
Sk e
122 QFR %#7

QFR H AR R I T35 525210 FFR PEAG H A, H
S PR TR R A bR o R RS 2 B 1 i R et
A “AngioPlus Ml i R 40" (_ I s B2 e G R HEH
BN 7 ) 5 2 ok ek fik = 2k 0 A 00 o A 0l A Y
PRASTREE | PR BT 0 ol 37 7 B/ TC T 2
RIRKRFTMATET , A E G KA A5
HE BB QFR . Hirp i S EMR i B
U7 58 SORHAFTEPIAS R AR AR B 22 > 25° 52 A
LA 5 BV BT, S0 3% B R K BLIL A4S, oA 4 o
B W B R E AR AR SR HEBR TG
N 265 00 A 3 5 79 T B e 2 (AR B e v R AR I
Bl S B O U P ILAE  DA RO 78 Bt i T
ol F AR I A 7 S A AR A
1.23 44

47 OCT P4, T #5548 i MLA > 2.6 mm’ H. AR L
BEHLE A mk e 5, AEHERR 25 AR i HL il R0 2R R
I RTHET , B 609 — 2 i B 9 ABCDE Jiit ]
(A BT IO LA BT 2= A, B: B2 1K
IEL A 7] R0 00 425 1, C o AL 1 s A0 B 48 ), D < B IR
IR B, B E s s @R ), Tt
25 W) 36 ¥7 (optimal medicine therapy, OMT) , 1% 4
OCT-OMT 4.,

HAAACS RETEOCTHE RN, /i “MLD-MAX

JE ) (R : Morphology - BEHR4: 5T | Length- 32 284K
[  Diameter 328 F 45 ; R Ji : Medial dissection- & 75
LN % F |2 | Apposition-SZ R4 I BE 15 L | eX-
pansion- S ZRAIIZRKF) T T PCHIRYY , 54 OCT-PCI4H.

b # OCT VA 3055 722 4 i e S 30 AR TG
OCT A5 14 FH & S H507E WA AL B] %) 0 A7 1 150 FN 22 55
(] Fsf it — 25 [l st fof FH QFR B AR X PR 4“1 5 [R5
Jor i R AF  HE 72E 1 B) RE A AR bR AT 0 B A g
Uk, IF OB 4T kG 5 L = 4E QFR 1 OCT = Fh e
WKFAG S AT EE A FE I B ACS P AR B A FEE 1 1Y
25 ARSI “OCT 18 5 T 19 ACS 16T SR I
PEHE" 5 “QFR IIRE - o A4 R iy — 3tk .
1.2.4 [z

WA A B E ARG VAN EZOR RO 4 =
P CELHE  FET 0 JIUREAE | 0t 78 A | PRLO 00 P
ABE) DA K 122 4 = AR i TIMT S i 453
o3 IHS i S (PN S it Sl R AT D H o, £
MLLT R B R RE=5 o/dL) AN H 1254 Clfs PR AT
D It B 02T 8 PR R R < S o/d L, I £T AR Pk
JET % <3 o/dL SRR ) o bedst kil RZE N
AR R A RAE A 1 25 5
1.3 %itFu ik

K HI SPSS23.0 B it AT g it o b o LA
BH SRR A i R R 5R Fisher A
B o R A7 2 TR) AR T A 6 B2 (risk ratio, RR) (9 HLAL
IEA AT S A i DI An e 22 (x £ 5) 3R AT
H Student’ s ¢ Kz g 172 (] i 2248w i b . AL
Bland- Altman &5 &1 43 #F OCT 1 QFR ) 1 5 45 742
1 — 30 5 2R Cohen” s kappa 2 243 #71“OCT-
MLA=2.6 mm*” F1“QFR=0.80" Wi 2 FL{f , 745 T4
ANZIFYR I —E . P <0.05CWUM) k2255 F
SN RE =

2 &% R

2.1 BN RALTH

B 120 44 THE PCLIEF R 32 OCT
AT ACS (R, FLrF 909 LA _E A FA S L0 200
B ANLARE ST BHA @ AL IUEIAE B (Grace 1T
309 AR SE ) A ST Bt i B0 AR AL 8 3 (R
CHETE TR ) 2 TARH 32 T 587 BB/ i
MTEERYT o A E R : OCT-OMT 4H 47
(39.2%) ,OCT-PCI41 73 1 (60.8% ) o I ARFLLTERE
T3 1T, OCT-OMT 41 R0l FHSUBR BT it/ )Ml 25 14
FBILL K Gensini $F43 i i OCT-PCIZL(17.6 7
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vs. 27.957,P=0.000 9) , Hix 4 FLLL TORL, A FEAFI |
PESB E I LA I 255, 4L Rl 22 R e s
NES=94C. 208

2.2 OCT #-4& 6 Fegm T4 4L R F 41 OCT A g rbik
AW, OCT T PFAE T 146 A #LRAE , Ho
AR 70 4k (48% ) , g B BEHe 57 4k (39% ) , 554k

%1 OCT-OMT A#1 OCT-PCI BHIIMEFREL FRIXT L
Table 1 Comparison of clinical baseline characteristics between OCT-OMT group and OCT-PCI group

eI OCT-OMT 4 (n=47) OCT-PCI4H (n=73) P{H
— IO
(R x+s) 61.1+15 62.3+12 0.51
Fln(%)] 30(63.8) 52(71.2) 0.40
HfmEmE (%)) 26(55.3) 45(61.6) 0.49
BB (%) ] 12(25.5) 16(21.9) 0.65
GIFRZIEN (%) ]
B ] DAL 43(91.5) 73(100.0) 0.07
P2Y 12 Z A5 24(51.1) 73(100.0) <0.001
T 2254 46(97.9) 73(100.0) 0.34
WA A 8(17.0) 23(31.5) 0.08
BAZAABHL A 1] 17(36.2) 39(53.4) 0.07
ACEI#{, ARB 24 18(38.3) 40(57.5) 0.08
5 B 5B 18(38.3) 26(35.6) 0.77
IR AR 25 ) 26(55.3) 40(54.8) 0.96
it 56 Al g 14(29.8) 29(39.7) 0.27
ABEeWi[n(%) ] >0.05
AFEBLL B 42(89.4) 65(89.0)
Al ST Bedf i A0 LA P 3(6.3) 2(2.7)
ST Bt AL U AT 2(4.3) 6(8.2)
Gensini PE4> (43, % = 5) 17.6 £2.2 279+2.0 <0.001

FIFHZE SRR ARG VAEA BRI ITZS, o OCT-OMT 41 3730 20 (U5 22 OCT IR SR AL T , HL7EHESZ 1 B SUBRHL I /)M
TIT RO ERERIERITEE , 5SSO BB MRYT ZARS 145, ACEL: L& B TR R FALBEHIGIR ; ARB : 118 5% 7K 3R Z M il ] .

BEHL 1940 (13%) o FEXF kBB FRE A AT 45 1
R, HIEET OCT — 4k QCA Z3 Tk 1 £ 38 i A 4
7S ) B A5 TR (71.3% vs. 68.2% , 95% CI: —5.074~
-1.294,P=0.001) ; fi 2 = 4E 5 £ A9 QFR 43 HT L PEAL
1 4 95 A B 745 B 5 OCT %5 4 A1 3T (66.9% ws.
68.2% ,95%C1:-3.415~0.7567,P=0.210) ,

OCT #i 2 45 S o, A7 72 4k ¥ 728 5 2
“MLA > 2.6 mm” H A WLREH i 2458 ¢ 27 bR, i
L2 eI I 2503697 (OCT-OMT 5748 ) 5
HA 74 AR5 4E OCT (8 “MLD-MA X J5 )45 5 T 432
% T PCLIRYY (OCT-PCLHH AR ) o BEH () 3= 2L i 43
(£F- 2 JR T A5k ) 76 Wi 2H 18] fR) 43 A L) 22 5% T 4¢
J2F 8 (P > 0.05) . OCT-OMT % 7% ) 5F- ) MLA
KR T OCT-PCIHRAZ (3.74 mm”® vs. 2.41 mm’,
95%CI:~1.748~ —0.904, P < 0.000 1) , [F] i H P28k
7 FEJE K T OCT-PCI G 72% (62.6% vs. 73.6% ,
95%CI:8.720~13.300,P < 0.000 1,52),

2.3 B4 QFR A4k

HE—28 FH QFR BB 5 BT OCT PEA A $E55
A5 146 A HEEAS A 115 4 (78.8% ) 1 1 52 RIM5 5
B 2L QFR B 755K . QFR 5 OCT e PEAS R A2 B2
78 TR 19— B2 A1 (Bland - Altman 4387 ) i 7R X
7.8%(9/115) B S 75 1E 95%—FE A BR LASE , i 7E—
etk R RIE RN, QFR 5 OCT PEAf i AR B 28 2 1 1)
I 2R 1.4% , — 35 AT B — S (P=0.008,
K1), Cohen’s kappa A2E M B R : “OCT-MLA=
2.6 mm”” 5 “QFR=0.80" i 2L FL{H, £ 48 M A 12Y7
TRk h A iR Y — 3P (Cohen’ s kappa £ 8K
0.616,P < 0.001),

£ XF 56 kb OCT-OMT Ji% 2% F1 59 4k OCT-PCI 5
g, BEAT BB QFR 43145 3R /R , OCT-OMT Ji 248
1~ ¥4 QFR {H i % = T OCT - PCIL %% 2% (0.89 wvs.
0.75,95%CI: -0.16~ -0.11, P < 0.000 1) , OCT-OMT
I 4F “QFR<0.80" ¥ 5 [t fi & I T OCT-PCI %5 2%



A2 EH S

© 654 - Mow E R ORI 20224F5 A
%2 OCT-PCIHHEZEH OCT-OMT 5251 OCT 2 S H %t bk
Table 2 Comparison of OCT data between OCT-PCI lesions and OCT-OMT lesions
B OCT-OMT #5745 (n=72) OCT-PCIH47E (n=74) PIE
OCTHEH 3 [n(%) ] >0.05
VAET 2 J 0ol 22 B 2T L B b 36(50) 34(46)
VIR Bt 0o 32 B g Jo e 28(39) 29(39)
VIS AR o 32 B A5 AL B 8(11) 11(15)
OCT M &Z4
SHEE A (mm’, % + 5) 10.14 + 0.46 9.16 + 0.37 0.10
MLA (mm*,X +5) 3.74£0.18 2.41£0.12 <0.000 1
WAL (%,x + 5) 62.6 + 0.90 73.6 +0.74 <0.000 1
(7.14% vs. 84.7% ,95%C1:0.03~0.22, P < 0.000 1) ; 159 o . +1.96SD
5 OCT W LSRRI, 75 QFR = 2k 28 1t 2 4T 15 109 I A
ASRASTRRE [, OCT-OMT 41 B 4% T OCT-PCI 41 = o "ok S ol M
(62.8% vs. 71.4% ,95%CI : 6.67~10.66, P < 0.000 1, o] AR T 4
#3). _;(5): T 00 o° 19650
S b Il JEEEAS FH QFR 24 T D g 5 Uk s ° e ]
45 OCT IR G T I ACS IR ERA B8 0] | | | |
BRI — B (102/115,88.7% ) o HE— 510 DR o 50 e 70 80 9

— ORI AN BT & PR OCT v [H 4 B BB
Fol e )27 32 PCLIRY T A% , S 1 QFR {H
FFAE=<0.80 (& 2) ; ILAb , i A B4 ACS H 4 (0
I A% 28 OCT A6 25 W B o B B2 ol RV H 2 i 1Y)

Ell QFR5OCT EifflifmEREREN —BHESN
(Bland-Altman 53 #f)
Figure 1 Consistency analysis of QFR and OCT in evalu-

ating stenosis (Bland-Altman analysis )

%3 OCT-PCIf®ZEH OCT-OMT ##ZE i) QFR U E S 43¢ bk
Table 3 Comparison of QFR data between OCT-PCI lesions and OCT-OMT lesions

SR OCT-OMT ¥ 2% (n=72) OCT-PCIJ7E (n=74) Pii
1R RS AR5 QFR 514 /N (%) | 56/72(77.8) 59/74(79.7) 0.77
QFR{E(x ) 0.89 = 0.01 0.75 = 0.01 <0.000 1
QFR=0.80 19 Lt [n/N (%) | 4/56(7.14) 50/59(84.7) <0.000 1
QFR AT IR ZAE TR (% ,% + 5) 62.8 +0.78 71.4 +0.64 <0.000 1

QFR<0.80, 1M H: MLA £ 5 K ( > 2.6 mm’®) , Hitik £
a7 (K3) iz B 52 OCT-OMT 797 31 H
G, TITeH2 %2 O LR AR R ik CTA i, 25
RALIESE OCT 48 5 F 25 WiRIT B L A 5
(Kl4),
24 REI1FANGRSHEITLER

W AHEE AT 1V EREUT N & AR ) EEA
KGR F, R LB, AR KO FH (5
T2 0 WILBEAE 0 45 8 g | RO 800 PR ABE ) 1R &
A F R 7.5%(9/120) , K HE I % APk =R 1) K A %
4 0.8%(1/120) , 440 THAKIKF- o FEHE OCT-OMT
RN OCT-PCI AL W BE DAL /s , T BEAS RO i A =
PF BT O IURESE 01 45 DR 28 A BE )

KR i =4 1 A R AE AL ) 22 S E 2R
X (P >0.05) ;1 OCT-OMT ZH /> M it 44 ( 3= B Mz
Rl o =R ) 5 & A 2 2 IR T OCT-PCT 41 (RR=
0.12,95%C1:0.02~0.88,P=0.04,%4) .

3 i
SR AR I LI PR 27 45 18 14

# 75 (intravascular ultrasound , TVUS) #1 OCT, MY fE
R B L5 A DU % 7 T R R 7 ) e 7
JE 5 O A, A TR ACS BN 7R AR R, Tl LT
AT g AR ) e R S A S BEER Y R 2 AL, AT
AP IR T ACS BE 2T ORI . MET
IVUS, OCT J2& H Al 70 3 de iy L e 42630 M4 B S 1
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Figure 2 An OCT-PCI case due to “coronary dissection” (QFR > 0.80)
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Figure 3 An OCT-OMT case due to “plaque erosion” (QFR < 0.80)
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