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Abstract; In order to assist doctors in planning treatment and review programs for non-small cell lung cancer
(NSCLC) patients,a prognostic survival analysis method based on CT radiomics was proposed. First, we segmented the tumor
areas in the lung CT images. Then,we extracted and optimized the radiomics features. Finally ,the optimized features and the
patients’ prognosis survival were taken as input,and the prognostic analysis model was constructed by using machine learning
method to predict the prognosis survival time range of the patients. The data of 124 NSCLC patients were selected and the clin-
ical significance of 3-year survival was used as the predictive limit to predict the prognosis survival time range. The experimen-

tal results showed the prediction accuracy of the model reached 91. 9% , which could effectively assist doctors to carry out more

accurate assessment and develop more personalized treatment and review programs for NSCLC patients.
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Classifier Subtype ACC(% )| AUC SE SP
Deep tree 71.8 0.69 |0.667 |0.734
DT medium tree 72.6 0.73 | 0.700 |0.734
shallow tree 62.9 0.66 |0.633 |0.628
Linear SVM 74.2 0.75 |0.667 |0.766
quadratic SVM 78.2 0.84 |0.900 |0.745
cubic SVM 68.5 0.77 |0.867 |0.628

SVM

fine Gaussian SVM 83.9 0.89 | 0.933 |0.801

medium Gaussian SVM 58.9 0.72 | 0.967 | 0.468

coarse Gaussian SVM 75.8 0.73 0 1
Fine KNN 89.5 0.92 |0.833 |0.915
medium KNN 75.8 0.84 | 0.967 |0.702

coarse KNN 24.2 0.72 1 0

KNN

cosine KNN 79.0 0.84 | 0.633 |0.840
cubic KNN 55.6 0.77 |0.933 |0.436
weighted KNN 73.4 0.85 | 0.900 |0.681
AdaBoosted trees 76.6 0.81 | 0.800 |0.755
RusBoosted trees 70.2 0.77 | 0.800 |0.670
EC bagged trees 71.7 0.80 |0.733 |0.713
subspace KNN 82.3 0.82 | 0.867 |0.809
subspace discriminant 67.7 0.71 | 0.700 |0.670
low depth 87.1 0.90 | 0.867 |0.872
i high depth 91.9 0.94 |0.933 |0.915
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Algorithm . . ACC(% )| ROC
selection optimization
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FHivE 23] Naive Bayes Relief 88. 1 0.93
Hawkins 21" | Decision tree Relief-f 77.5 0.71

EORABE T AT A7 AL — S8R R Z 4k - 5 — il ad ™
BT 8 , AT TEALALL T 124 241 NSCLC & 5, .
B P AR AL CT EGR8E BUR AEA7 i



642 H, ¥

EE ¢ 2020 4

(), AT RS S5 TS 43 A i b B B AR R, 2D
FEE IR AR T 4 L RS ) 245 S 5 R ) il e TS
BB LT CT R4l F BT & M HE
G LA TR 5%, 724 5 BB 5 vh s EE R 2 HE 4k
FRAEALIAR AR , 0 A SCIE I 1 — 20 Bk A, $2 5
G AT e v S R S L o TR AR
TR 1 i, AR WF 5 SR L RRAE O Ab 380 32 % it i e
TEFEATREE AL 3, P B T ok B 4R AE 132 5 e s i Ji iy
ﬁfEfn,U\é%ﬁﬁﬁiﬁiﬁﬁm% [TEN kg3 2

AR P2 4 T A, 55 TG 9 0 W L AR R B S AR
ZH 2E R AR I T 3 A A5 TR ) S 7 3 e R .
Rt , ZEAR SR AR AR v, 5 SR 2R iR AL
SRR AR RE 7 5R 0 SAR 2 22 AR, E 2 S TS
ST RIPE BE A9 [R) B, -4 0 B il A 1 R S A
R CT R 2= R .

S 3k

[ 1] Freddie B,Jacques F,Isabelle S,et al. Global cancer statis-
tics 2018 : GLOBOCAN estimates of incidence and mortali-
ty worldwide for 36 cancers in 185 countries [ J]. CA-A
Cancer Journal for Clinicians,2018,68(6) :394 —424.

[2] Shepherd F A ,Rodrigues P J,Ciuleanu T, et al. Erlotinib in
previously treated non-small-cell lung cancer [ J ]. New
England Journal of Medicine ,2005,353(2) :123.

[3] Park C,Lee I J,Jang S H, et al. Factors affecting tumor re-
currence after curative surgery for NSCLC :impacts of lym-
phovascular invasion on early tumor recurrence[ J . Journal
of Thoracic Disease,2014,6(10) ;1420 - 1428.

(4] XSG, w1 s ) 390 f5 PR 3R 3 [ D] K RGE BE R}
K2£,2014.

DENG Peng. Analysis of prognosis in patients with ad-
vanced lung adenocarcinoma[ D ]. Dalian; Dalian Medical
University ,2014. (in Chinese)

[5] Wang H. Association between computed tomographic features
and kirsten rat sarcoma viral oncogene mutations in patients
with stage I lung adenocarcinoma and their prognostic value
[J]. Clinical Lung Cancer,2016,17(4) :271 -278.

[6] Kurland B F,Gerstner E R,Mountz J M, et al. Promise and
pitfalls of quantitative imaging in oncology clinical trials[J].
Magnetic Resonance Imaging,2012,30(9) ;1301 - 1312.

[7] Choi W J. Genetic programming-based feature transform
and classification for the automatic detection of pulmonary
nodules on computed tomography images|[ J]. Information
Sciences,2012,212(2) .57 -78.

[8] Zhang M, Jiang W, Zhou X, et al. A hybrid biogeography-
based optimization and fuzzy C-means algorithm for image
segmentation [ J ]. Soft Computing, 2019, 23 (6 ) : 2033
—-2046.

[9] Lambin P, Riosvelazquez E,Leijenaar R, et al. Radiomics:
extracting more information from medical images using ad-
vanced feature analysis [ J]. European Journal of Cancer,
2012,48(4) .441 —446.

[10] Samala R K, Moreno W A, Song D, et al. Knowledge
based optimum feature selection for lung nodule diagnosis
on thin section thoracic CT[ A ]. Medical Imaging ; Com-
puter-aided Diagnosis[ C]. Proceedings of SPIE-The In-
ternational Society for Optical Engineering,2009. 7260 :
726036-726036-8.

[11] Yan S, Qian W, Guan Y, et al. Improving lung cancer
prognosis assessment by incorporating synthetic minority
oversampling technique and score fusion method [ J ].
Medical Physics,2016,43(6) :2694 —2703.

[12] Ranstam J,Cook J. Kaplan-Meier curve[ J|. British Jour-
nal of Surgery,2017 104(4) :442.

[13] FHAEZ. 2T i CT #2504 2 U BRI 5
[D]. Eﬁ:@ﬁ%?ﬂﬁﬁ%,mn-

Yu Bo-yang-yi. CT-based radiomic features predicts out-
comes of lung cancer [ D]. Xi’ an; Xidian University,
2017. (in Chinese)

[ 14] Hawkins S H, Korecki J N, Balagurunathan Y et al. Pre-
dicting outcomes of nonsmall cell lung cancer using CT
image features[ J]. IEEE Access,2014,2.:1418 —1426.

EEET

T OB H,1993 49 H 9 HIlVETEZ#
A4 FLBHTIT. 2016 45 TR U R B R AW R 2 T
TP 2 2 i, B b i BTk 2 W
WFITAE. EBETT 5 1) Ay 5 2 R AL 2.
E-mail ; yzwx_88@ 163. com

BigE 95,1993 45 H AT HMA#
AT 2015 4R ATE P T R 28 K 1 %
B, WOt 2 7. 3 BT O 1A o R 2R AR
Lb .

E-mail ; usst_duan@ 163. com

BEFRGEREMESE) F,1962 47 Hili4
TINZRZE%. 2000 4 F 113830 R4 5 2 B A
P TREL D ARAHE 1-2A f. BLh B 3 T
REEHEZ WA S0 2255 10] A B2 2
B E G AL 3.

E-mail : nsd4647@ 163. com



