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[ ABSTRACT] Aim  To investigate the predictive value of the Murray law-based quantitative flow ratio ( WwQFR)
after target vessel pretreatment for vascular-related adverse events in patients with de novo coronary lesions treated with

drug-coated balloon. Methods This retrospective study included 223 lesions from 223 patients who underwent drug-

coated balloon-only strategy and completed 2-year clinical follow-up.  Coronary angiographic images of target vessels pre-
procedure, post-balloon and post-procedure were collected, and analyzed using a novel Murray’s law-based algorithm.

The pQFR analysis of each target vessel included not only the WQFR value of the target vessel, but also the length of the
target vessel, the degree of vessel diameter stenosis, the reference lumen diameter, the minimum lumen diameter and blood
flow velocity.  The primary endpoint was defined as the postoperative vessel-oriented composite endpoint ( VOCE).

Results  During the 2-year clinical follow-up period, a total of 25 patients (11.2% ) experienced VOCE events. Com-
pared with the control group, patients with VOCE events after pretreatment showed a decrease in wQFR ( P<0.001).

Multivariate Logistic analysis showed that a lower target vessel wQFR after pretreatment (OR=0.931, 95% CI. 0. 894 ~
0.969, P<0.001) was an independent predictor of VOCE events.
predicting 2-year VOCE events using preprocessed wQFR was 0.83 (95% CI. 0.727 ~0.840), with a sensitivity of
72.7% and a specificity of 84.0% (AUC=0.773, 95% CI. 0.676 ~0. 870, P<0.001).
compared with patients with wQFR>0. 83, patients with wQFR<<0. 83 had a significantly higher incidence of VOCE events
at 1 and 2 years, increasing to 3. 909 times (16.9% vs. 4.6% , HR=3.909, 95% CI. 1.539 ~9.930, P=0.004) and
2.867 times (19.7% vs. 7.2% , HR=2.867, 95% CI . 1.301 ~6.316, P=0.009).
founds, patients with pretreated WwQFR < 0. 83 had a 2. 567 times in 2-year incidence of VOCE events (HR=2.567, 95%
CI. 1.151 ~5.727, P=0.021) and a 3.712 times in 1-year incidence of VOCE events (HR=3.712, 95%CI. 1.478 ~

Conclusions

ROC curve analysis showed that the cut-off value for

Survival analysis showed that

After adjusting for potential con-

9.810, P=0.006) compared to patients with good pretreatment. For patients with in situ coronary

ROFR <0. 83

artery disease, a lower WQFR after pretreatment increases the risk of postoperative adverse clinical events.
may be used to evaluate the effectiveness of lesion pretreatment.
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2 # B

2.1 EZHABEER

TE 223 4532 DCB IR YT 14 56 R 2 Jik R A 9 A8
BT U A AT 25 BIEE (& 11.2% ) K4
VOCE 4%, VOCE 41 549E VOCE 41 /i # iy FL 2 %%
L BRGS0 DL R AR G fa e B 2R AR R B B
WS, AN WA RFEME WESES T M
LVEF S50 80 = $5 4 L 22 R IR G 1243 L (P>
0.05;%1),

x1. MABRENELAMER

Table 1. Comparison of baseline data between the two groups of patients

i H AR (n=223) it VOCE 41 (n=198) VOCE 4 (n=25) P

IR % 55(47,64) 55(46,64) 58(54,70) 0.087
B/ IHI(%) ] 182(81.6) 163(82.3) 19(76.0) 0.621
WRJEHEE (kg/m®) 25.89(23.56,27.78) 25.89(23.54,28.12) 25.95(23.63,27.14) 0.567
D UEBEEE /[ (% ) ] 22(9.9) 20(10.1) 2(8.0) 0.999
PCI /[ (% ) ] 26(11.7) 21(10.6) 5(20.0) 0.294
w1 (% ) ] 151(67.7) 136(68.7) 15(60.0) 0.381
WA /[ (% ) ] 84(37.7) 77(38.9) 7(28.0) 0.522
Mg S/ [H1(%) ] 176(78.9) 154(77.8) 22(88.0) 0.238
LR RS/ [ (% ) ] 27(12.1) 23(11.6) 4(16.0) 0.758
WA/ [ B %) ] 70(31.4) 63(31.8) 7(28.0) 0. 698
TC/ ( mmol/L) 3.59(3.00,4.21) 3.59(2.95,4.20) 3.62(3.26,4.22) 0. 405
TG/ ( mmol/L) 1.53(1.16,2.14) 1.46(1.12,2.19) 1.61(1.40,2.01) 0.373
LDLC/ ( mmol/L) 1.90(1.46,2.45) 1.87(1.45,2.45) 2.19(1.65,2.50) 0.263
HDLC/ ( mmol/L) 0.88(0.75,1.04) 0.88(0.75,1.04) 0.86(0.78,0.92) 0.328
GFR/[mL/(min - 1.73 m*) ] 109.5(97.1,115.3) 109.5(103.0,116.0) 103.3(85.0,110.2) 0.057
HEMA/(g/L) 39.90(36.90,41.80) 40.00(36.92,41.95) 38.90(35.30,40.40) 0.088
JHLLZE/ (ng/1) 10.10(7.30,13.15) 10.10(7.23,13.43) 10.80(7.61,12.40) 0.980
GPT/(U/L) 23.00(16.00,35.00) 24.00(16.00,36.53) 23.00(15.00,28.40) 0.199
M4/ ( mmol/1) 5.36(4.83,6.38) 5.34(4.83,6.37) 5.88(5.07,6.39) 0.185
LVEF/% 63.00(60.79,66.00) 64.00(60.79,66.00) 61.00(48.00,65.00) 0.272
WES & H T/ (ng/L) 0.10(0.10,0.85) 0.08(0.06,0.79) 0.10(0.10,0.87) 0.912

2.2 DCBARTFEXSHILE

15 223 1) & o, 22 BT RS2 (left anterior de-
scending branch , LAD) #5728 #8377 41 (34.5% ) , It
[A]J5€ 57 (left circumflex branch, LCX) Jii§ 725 (8 & 68 il
(30.5% ) , 47 764K Bl Bk (right coronary artery, RCA)
TSI 42 B (18.8% ) , X # 3R A2 i 36 Bl
(16.1% ), VOCE 4154 VOCE 4 & 7E4L M4 7

Aii JRAS SR AR BE LA PCI I ] J7 THI AR S
HE S AN IRITIE A PCTAHSC S HLL K
RLD \MLD DS S5 fff 3] 5 45 b 25 45 1 AT 9 F- 15
(P>0.05),

53E VOCE 4AH L, VOCE A AL #LS 1) wQFR
FEIE(P<0.001) , HAFTFIAR G #9 wQFR B %
2 (R2),
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x2. MAHEE DCBBITHXSHILE
Table 2. Comparison of DCB treatment-related parameters between the two groups of patients
I H MR (n=223) 4E VOCE £ (n=198) VOCE #(n=25) P
A/ [ (% ) ] 0.102
LAD 77(34.5) 64(32.3) 13(52.0)
LCX 68(30.5) 64(32.3) 4(16.0)
RCA 42(18.8) 35(17.7) 7(28.0)
boyiba 36(16.1) 35(17.7) 1(4.0)
WRAEIEHL/ [ (% ) ] 0.273
A/B1 155(69.5) 140(70.7) 15(60.0)
B2/C 68(30.5) 58(29.3) 10(40.0)
PCI HIXB 5
AR/ mm 18.20(11.95,24.60) 18.15(11.70,24.60) 19.90(15.00,25.50) 0.176
TiAb #ERE B2/ mm 2.50(2.00,3.00) 2.50(2.00,3.00) 2.50(2.50,3.00) 0.793
AL #EER A B/ mm 15.00(13.00,20.00) 15.00(13.00,20.00) 15.00(13.00,20.00) 0.822
DCB K J#/mm 26.00(20.00,30.00) 26.00(20.00,30.00) 26.00(20.00,30.00) 0.249
DCB H4%/mm 2.50(2.50,3.00) 2.50(2.50,3.00) 2.50(2.50,3.00) 0.974
DCB #5K & 71/atm 8.05+0. 50 8.05+0.49 8.07+0.57 0.174
PCI (8] /min 40(25,65) 35(25,50) 40(28,65) 0.126
ARl i/ (em/s) 15.00(12.30,17.45) 14.95(12.40,17.25) 15.10(11.00,18.30) 0.871
fif 2= A S HL
AT RLD/mm 2.60(2.20,3.00) 2.60(2.20,3.00) 2.50(2.00,2.80) 0.220
AT MLD/mm 0.87(0.68,1.09) 0.90(0.69,1.09) 0.79(0.65,0.89) 0.238
AR DS/ % 66.00(58.00,73.00) 65.50(58.00,73.00) 66.00(59.00,73.00) 0.724
AL FEE DS/ % 25.00(18.00,33.00) 25.00(18.00,32.00) 25.00(17.00,38.00) 0.805
AJ& RLD/mm 2.50(2.20,3.00) 2.50(2.20,3.00) 2.50(2.10,2.90) 0.319
A J& MLD/mm 1.72(1.42,2.10) 1.75(1.45,2.13) 1.59(1.34,1.98) 0.142
RJG DS/ % 31.00(25.00,38.00) 31.00(25.00,37.00) 33.00(24.00,40.00) 0.655
RQFR
ARHT 0.48(0.26,0.67) 0.48(0.26,0.67) 0.48(0.22,0.64) 0.716
AL B 5 0.86(0.81,0.90) 0.87(0.82,0.91) 0.81(0.76,0.83) <0.001
VN 0.92(0.89,0.95) 0.92(0.89,0.95) 0.91(0.89,0.95) 0.767

2.3 PBEF2 £ VOCE EHSERBEZNX R

AR Logistic MIH34T 78, LEVF \DCB K J&E
KAAb BEIE I wQFR 5 ARJE 2 4F VOCE F {4 4H ¢
(P<0.05) , ZN XK Logistic 8113087 87w, Fisb #
JEBARI wWQFR JEARJG 2 4F VOCE {4 & 1l 57
TR 2 (P<0.05) . WA, 7645 JC = i FUE JR 9
()3 4 PR R T 2 I & Logistic [B1H43HT , 4557 .
IRTAL S wQFR 76 & R4 Al & iR 4L A IR
H ARG T 5 ARE 2 4F VOCE F4 1) &AM
K (P<0.05;%% 3 fiF 4), ROC Hh£k oM Bow, M
PR S wWQFR T VOCE 2 4 1Y #5715 4 0. 83
(95% CI1:0.727 ~0.840) , REE N 72. 7% , F5 57 E
3 84.0% (AUC=0.773,95% CI ;0. 676 ~0. 870, P<
0.001; & 1), DhLg5HRFH, YIS wQFR

<0. 83 I, 4114 VOCE 41 & A= 14

10}
= AUC:0.773(95%Cl-0.676~0.8
08l 0.83(95%C:0.727~0.840)-"
o 06T
&
w®
04}
02}
O ’ | |

| |
0 0.2 0.4 0.6 0.8
1-BRE

E 1. ROC Hi &2

Figure 1. ROC curve analysis
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% 3. Logistic EJ34>#7 VOCE E4 % £HHNEZE

Table 3. Logistic regression analysis of predictive factors for VOCE events

A ZK Logistic

ZHZE Logistic

OR(95% CI) P OR(95% CI) P
AT RLD 0.593(0.275 ~1.278) 0.182
kb #J RLD 0.618(0.297 ~1.289) 0.199
AJ& MLD 0.489(0.182 ~1.315) 0.157
LR 0.684(0.291 ~1.607) 0.383
BEIRI 0.833(0.331 ~2.097) 0.699
1o i IMLAE 2.095(0.599 ~7.327) 0.247
WA M i 52 0.636(0.248 ~1.636) 0.348
TR R 1.449(0.457 ~4.597) 0.529
BEFE PCI &2 2.107(0.716 ~6.201) 0.176
WA M A v s 2.864(0.721 ~11.374) 0.135
AR 1.031(0.996 ~1.067) 0.080
LEVF 0.960(0.923 ~0.998) 0.039 0.966(0.924 ~1.010) 0.132
DCB K JF 1.067(1.014 ~1.123) 0.012 1.046(0.986 ~1.109) 0.138
AL P E wQFR 0.925(0.889 ~0.961) <0.001 0.931(0.894 ~0.969) <0.001

*4. 5 VOCE E4HEXEAZNITAN
Table 4. Subgroup analysis of factors associated with VOCE events

B LE (n=151)

TEME(n=72)

BRI (n=70) TCHEIRIR (n=153)

e OR(95% CI) P OR(95% CI) P OR(95% CI) P OR(95% CI) P
LEVE (0. 88% ?306. ogry 0019 (0.9413 (3010. o2y 00 8701~ ?315. orsy >0 (0.92% ?710. 010y O-167
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Figure 2. Kaplan-Meier curve analysis
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Table 6. Multivariable Cox regression analysis for

predicting VOCE events
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