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Prediction of EGFR mutation status in non-small cell lung cancer based on CT

radiomic features combined with clinical characteristics

YANG Taotao', WANG Xiangi', CHEN Cancan’, YAN Wanying’, WANG Dawei’, XIONG Kunlin’, SUN Zhiyuan',
CHEN Wei' lDepalrtment of Radiology, First Affiliated Hospital, Army Medical University (Third Military Medical
University) , Chongqing; “Infervision Medical Technology Co. , Ltd, Beijing; ‘Department of Radiology, Army Medical
Center of PLA/Daping Hospital of Third Military Medical University, Chongqing; ‘Department of Diagnostic Radiology,

Eastern Theatre General Hospital , Nanjing, Jiangsu, China

[Abstract] Objective To investigate the predictive value of combined radiomic features derived
from chest CT scans with clinical characteristics for epidermal growth factor receptor (EGFR) gene mutations
in non-small cell lung cancer (NSCLC). Methods A multi-center case-control study was conducted on the
clinical data and CT images of 1 070 NSCLC patients from the radiology departments of the 3 medical
institutions between January 2013 and October 2023. The 719 NSCLC patients from the First Affiliated
Hospital of Army Medical University were randomly divided into a training set and an internal validation set in
aratio of 7 : 3; The 173 patients in the Eastern Theatre General Hospital and the 178 patients in Army Medical
Centre of PLA were assigned into the external validation set 1 and 2, respectively. Least absolute shrinkage
and selection operator (LASSO) regression was employed to identify the optimal radiomic features, which were
subsequently used to construct a radiomics model. Univariate and multivariate logistic regression analyses
were applied to identify clinical features associated with EGFR mutation, thereby developing a clinical model.
The radiomic and clinical features were subsequently combined to develop a comprehensive model. All the 3
classification models were built using random forest (RF) machine learning. The area under curve (AUC),
accuracy, sensitivity and specificity were utilized to evaluate the predictive performance of the models.
Calibration curve was plotted to assess the goodness of fit of the comprehensive model, while decision curve
analysis was performed to assess the clinical utility of the model. Results The AUC value of the radiomics
model was 0. 762 4 (95%CI: 0. 692 4~0. 825 1), 0. 745 4 (95%CI: 0. 671 1~0. 814 3), and 0. 724 7 (95%CI:
0. 639 7~0. 801 6), respectively, in the internal validation set, external validation set 1, and external validation
set 2; The AUC value of the clinical prediction model was 0. 691 7 (95%CI: 0. 627 9~0. 757 6), 0. 652 5
(95%CI: 0. 576 7~0.729 1), and 0. 779 2 (95%CI: 0. 712 5~0. 847 3), respectively in the above sets in turn;
The comprehensive model constructed based on clinical features and radiomic features showed the best
predictive efficacy, with an AUC value of 0. 818 0 (95%CI: 0. 757 7~0. 874 3), 0. 782 4 (95%CI: 0. 703 1~
0. 848 2), and 0. 796 6 (95%CI: 0. 718 1~0. 868 6), respectively in the above sets. Calibration curve analysis
indicated that the comprehensive model had a good fit, while decision curve analysis revealed that the model
provided a favorable net benefit. Conclusion Our comprehensive model constructed based on chest CT
radiomic features and clinical characteristics shows superior predictive performance for EGFR gene mutations
in NSCLC across multiple center datasets, which may be helpful for clinical decision-making for treatment
strategies.
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Jiti g 2 H AR BRI AE SE T2 1Y T2 A, Horp ok 2y
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SRR AT N H 28 ) 12, AT DR E
T AR B R 8 RZS o NSCLC e i Wiy
A UK 3 R 6 He A K R 7 32 4K (epidermal growth
factor receptor, EGFR) GeAs . e [ ST 4 E
#% (National Comprehensive Cancer Network, NCCN) B2
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(tyrosine kinase inhibitors, TKIs)/E &~ EGFR & 2% i &
(19— 23097 25 . 5 00 EGFR 28728 1 58 4% M It
EGFR 2875 4 Jifi i £ 3 % TK s 1) 50y 3850 /&, TC ik e
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BR5 o TR FE IS | 2% ] & B, O HLnT RS2 2 IURE
PRAER I R I R A T & — R e L 2
U e R J7 A T il 68 EGFR 2828 4R35

TEEEALWTJZ 44 (CT) 2 M 9 0 A5 A2 W b i
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#1 EGFRE4AZEFIEGFRRETH BE7 & . WERIIE S0 SN ERIGE 85 Fh MO I AR A8 BASFIE (M(Pys, Pyy) o n(%) ]

YIZAE (n=502) A BB IESR (n=217)
I PRAFAE
BFLET (n=182) AR (n=320) PE Y LE T (n=78) FEAET (n=139) PE
ALY 59.0(51.0,67.0) 57.0(51.0,65.0) 0.619 60. 5(54.0,65.7) 58.0(51.0,66.0) 0. 464
P51 <0. 001 <0. 001
g’y 66 (36.3) 199(62.2) 25(32.1) 84(60. 4)
L 116(63.7) 121(37. 8) 53(67.9) 55(39.6)
A <0. 001 <0. 001
f 99(54. 4) 90(28. 1) 47(60.3) 36 (25.9)
I 83(45.6) 230(71.9) 31(39.7) 103(74. 1)
CYFRA21-1/(ng/mL) 0. 002 0. 005
>5 49(26.9) 50(15.6) 26(33.3) 23(16.5)
<5 133(73. 1) 270(84. 4) 52(66.7) 116(83.5)
CEA/(ng/mL.) 0.274 0.371
>5 75 (41.2) 148(46.2) 25(32.1) 53(38.1)
<5 107(58. 8) 172(53. 8) 53(67.9) 86 (61.9)
NSE/(ng/mL) 0.39 0. 734
>25 10(5.5) 24 (7.5) 6(7.7) 9(6.5)
<25 172(94.5) 296(92.5) 72 (92.3) 130 (93.5)
P F A <0. 001 <0. 001
Jides 144(79. 1) 317(99. 1) 64(82. 1) 135 (97.1)
3 38(20.9) 3(0.9) 14 (17.9) 4(2.9)
T4 0.321 0.418
T1 75 (41.2) 137(42.8) 39 (50.0) 66 (47.5)
T2 49 (26.9) 97 (30.3) 24 (30.8) 34 (24.5)
T3 14(7.7) 30(9.4) 7(9.0) 14(10. 1)
T4 44 (24.2) 56 (17.5) 8 (10.3) 25 (18.0)
N 738 0.639 0.878
NO 87 (47.8) 162(50. 6) 46 (59.0) 74(53.2)
N1 8 (4.4) 15 (4.7) 4(5.1) 8(5.8)
N2 38 (20.9) 52 (16.2) 9(11.5) 19 (13.7)
N3 49 (26.9) 91 (28.4) 19(24.4) 38(27.3)
M 434 0.073 0.151
0 105(57.7) 158(49. 4) 51(65.4) 77(55.4)
1 77 (42.3) 162(50. 6) 27(34.6) 62 (44.6)
i R 734 0. 025 0.476
I 54(29.7) 104(32.5) 35(44.9) 52 (37.4)
I 8 (4.4) 15 (4.7) 6(7.7) 7(5.0)
I 41(22.5) 39 (12.2) 10 (12.8) 18 (12.9)
\Y 79 (43.4) 162(50. 6) 27(34.6) 62(44.6)
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4ik1 EGFREFABFMEGFRRTE EEANLEE . NEBIIESEFISMEBIGIE 5 o HIG RIS BAFAE [M( Py, Prs) ,n(%) ]

HBHEAELE 1(n=173) HMBEAIEAE 2(n=178)
i PRAFAE
Hpr: 8 (n=54) A (n=119) P{H HF/E T (n=61) RAFA (n=117) PE
AR 66.5(58.0,71.0) 60.0(53.0,66.0) <0.001 66.0(58.0,71.0) 61.0(56.0,68.0) 0. 890
P51 <0. 001 <0. 001
5’s 19(35.2) 78(65.5) 9(14.8) 76(65.0)
% 35(64.8) 41(34.5) 52(85.2) 41(35.0)
USLES <0. 001 <0. 001
" 26(48. 1) 21(17.6) 47(77.0) 25(21.4)
o5 28(51.9) 98(82.4) 14(23.0) 92(78.6)
CYFRA21-1/(ng/mL.) 0. 286 0. 131
>5 26(48. 1) 47(39.5) 24(39.3) 33(28.2)
<5 28(51.9) 72(60. 5) 37(60.7) 84(71.8)
CEA/(ng/mL) 0. 088 0.776
>5 33(61.1) 88(73.9) 29(47.5) 53(45.3)
<5 21(38.9) 31(26.1) 32(52.5) 64(54.7)
NSE/(ng/mL.) 0. 558 0.796
>25 5(9.3) 8(6.7) 7(11.5) 15(12.8)
<25 49 (90.7) 111(93.3) 54(88.5) 102(87.2)
e 0. 637
Jideg 54(100.0) 119(100.0) 60(98. 4) 116(99. 1)
9 0(0.0) 0(0.0) 1(1.6) 1(0.9)
T 40 0. 052 0.521
T1 6(11.1) 9(7.6) 14(23.0) 32(27.4)
T2 15(27.8) 24(20.2) 1727.9) 41 (35.0)
T3 10 (18.5) 10 (8. 4) 9(14.8) 14 (12.0)
T4 23 (42.6) 76 (63.9) 21(34.4) 30 (25.6)
N33 0.235 0.195
NO 11 (20.4) 21 (17.6) 22(36.1) 55(47.0)
N1 2(3.7) 12 (10.1) 6(9.8) 9(7.7)
N2 13(24.1) 39 (32.8) 16(26.2) 35(29.9)
N3 28(51.9) 47(39.5) 17(27.9) 18(15.4)
M 434 0.011 0.024
0 12(22.2) 10 (8.4) 42(68.9) 60 (51.3)
1 42 (77.8) 109 (91.6) 19(31. 1) 57 (48.7)
M R 3381 0. 032 0. 005
I 2(3.7) 0(0.0) 16(26.2) 35(29.9)
Il 2(3.7) 3(2.5) 3(4.9) 8(6.8)
m 8 (14.8) 7(5.9) 23(37.7) 17 (14.5)
\Y 42(77.8) 109 (91.6) 19(31. 1) 57 (48.7)

CYFRA21-1 Z CEA > 5 ng/mL 4 5+ % ; NSE > 25 ng/mL % 5+ &
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%2 FWMINSCLC £#& EGFRERE XTI RIFER B E R R S E X Logistic /34 R
- BRI EASEiN
OR 95%CI P OR 95%CI P
AR 0. 995 0.978~1.014 0.619
PE5 “ 1. 000
U 0. 346 0. 237~0. 505 <0. 001
WA s T 1. 000
H 3.048 2.084~4. 458 <0. 001 2.325 1.553~3. 483 <0. 001
CYFRA21-1/(ng/mL) <5 1. 000
>5 1.989 1.274~3. 106 0. 002
CEA/(ng/mL) <5 1. 000
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