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[Abstract] Objective To investigate the clinical value of coronary computed tomography angiography (CCTA) based CT
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derived fractional flow reserve (CT-FFR) and ACT-FFR in improving the diagnostic efficiency for coronary abnormal hemodynamics
in patients with severe calcification. Methods We retrospectively analyzed the clinical data of coronary artery disease (CAD)
patients who underwent CCTA, CT-FFR, invasive coronary angiography (ICA) and FFR during hospitalization from January 2018 to
June 2019 in Chinese PLA General Hospital. Severe calcification was defined as coronary artery calcium score (CACS) >100 on single
vessel level. A total of 107 CAD patients with 149 coronary arteries were included in the present study. The enrolled coronary arteries
were assigned to CACS>100 group (n=56) and CACS<100 group (n=93). CT-FFR was performed on the deep FFR platform based
on machine learning (ML) algorithms and ACT-FFR was defined as CT-FFR difference between proximal and distal to the coronary
lesion. The correlation and consistency between CT-FFR and FFR values were analyzed by Pearson and Bland-Altman methods. We
attempted to analyze the incremental value of ACT-FFR for coronary functional evaluation, especial for coronary arteries with severe
calcification, regarding FFR<0.8 as the diagnostic gold standard. Comparison of receiver operating characteristic curves (ROC)
between different diagnostic methods was presented by Delong test. Results Pearson and Bland-Altman analyses showed
appreciable correlation (CACS>100 group, r=0.71, P<0.01; CACS<100 group, r=0.73, P<0.01) and consistency (CACS>100 group,
Mean=-0.01, P=0.25; CACS<100 group, Mean=0, P=0.96) between CT-FFR and FFR values in both groups. FFR (0.80+0.08 vs.
0.8410.09, P=0.004) and CT-FFR (0.81+0.06 vs. 0.85+0.06, P<0.001) levels were significant lower in CACS>100 group than those in
CACS<100 group, while ACT-FFR (0.14£0.06 vs. 0.09+0.06, P<0.001) levels were significant higher in CACS>100 group. Moreover,
the diagnostic efficiency of CT-FFR in CACS>100 group was inferior to that in CACS<100 group [AUC=0.792(95%CI 0.663-0.889)
vs. AUC=0.929(95%CI 0.856-0.972), P=0.04], while it achieved significant improvement after ACT-FFR adjustment [AUC=0.876
(95%CI 0.760-0.949) vs. AUC=0.792(95%CI 0.663-0.889), P=0.02] and was similar to that in CACS<100 group (P=0.37).
Conclusion For coronary arteries with severe calcification, CT-FFR demonstrated significant incremental value in improving the
diagnostic efficiency of coronary abnormal hemodynamics after ACT-FFR adjustment.
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Fig.1 Example of ACT-FFR in assessing coronary hemodynamics of severe calcification
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Fig.3 ROC analysis of the influence of severe calcification and the clinical value of ACT-FFR adjustment for coronary ischemia
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FFR(3E T CFD B L) i2 Wi RURE 520, 7F FR 3 /KO-
[Q, AUC=0.86(95%CI 0.76~0.96), Q,~Q, AUC=0.92
(95%CI10.88~0.96), P=0.45]FIfiIL% /KF[Q, AUC=0.91
(95%CI 0.85~0.97), Q,~Q, AUC=0.95(95%CI 0.91~
0.98), P=0.65]f2= 57 G245 X, 5 Ah—T0i 3k
TrE AR Z LR R, CT-FFR(EE T CFD
AR T 8 B AL AT AR RIS R T | Rk
FER S EEIY SR T MACHINE BF 55 ) & 38, AR 4
CACS/KFLL0, 100, 40077040, ®HEFLXTT
CT-FFR(ZE T ML B L) 2 Wi g A W 52, 7E
A& 7K 1 22 57 e 2% 5 L [CACS=400 AUC=0.71
(95%CI 0.57~0.85), CACS<400 AUC=0.85(95%CI
0.82~0.89), P=0.04]""". [, anfa 5o FHBA
ML B3k AR S5, i — 0 Fa e £ 2 (5% CT-FFR
X HE AL el R Bl Bk 2 W R BE AT e — TR K

AWFFEE R, CT-FFRES 1 B4 1L eIk 3
Pk R HM:, M R EO2S Wik 8 N, R
B T T3l 4 Btk 2 ki it 18 v 22 8 B A AR Y
e, FEGEATEAR B KL PRPEAE B, TS A]
it e b o o SR 2 IR X T B B AR RR B, 1 K
S3HT CT-FER WMME RS B R 2% . 5% 0 FER Kir
1o A5 R e R ) 5 22 3% 2 AR AR A 96 78 5 fle 1f
MRFR, B EE T ML AL 501 6 0T L3l e
AR B kAT B — SRS CT-FRR ., A B 5% 223k A
ACT-FFR X} 8 B 854k e R sl ik A7 A2 1E, B ACT-
FFR A 35 E12 W (8 AR IR 2 W7 R BAPERY . RE A i
7% W [ 3R ACT-FFR 7E 20 1% 5 iR 8l Bk 25 & 1iF (acute
coronary syndrome, ACS)%%QEZBJI[L%%@E%ﬁF{E#ﬂ
BYMED, (H A SCHRHGE ACT-FER 78 #5510 e
R B RKT BEZAVEAS o B RIS FH AT 5 o ASWF9E &0,
2 ACT-FFRAZ 1E J 12 Wik e BH 12 42 /=5 (A 1E /i AUC=
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0.760~0.949), P=0.02], X2 Wiifihf B Fns 7 i
58— ERERT . BT ACT-FFREE S I AW
CCTA AR F M CT-FFR 3 Hr it 72, Dt HAl AR AT
AEZ BN Ik g, ELRJFEH TR R SR A
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ARWFEAEAELL T RIBR M . (1) 8oy Il i
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(3) A1 CT-FER £ CACS>1000 % 5 J& #5 1k eIk 3
PkEhRezE AL H N HANE s (4)F & ACT-FER X T
CAD B Tl 5 A SRR T AT T R AT o

zi BTk, AW &, it ACT-FFR % 1E
CT-FER G ZE L, mT A S 45 o HOX) o B Ak eIk
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