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[ Abstract]Objective ; To predict the postoperative risk of patients with colorectal cancer based on support vector machine (SVM).
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Methods : Clinical data of 199 patients with colorectal cancer
were collected retrospectively from the hospital from January
2011 to December 2013,and patients were divided into two
groups according to disease free survival or not. Basic statistics
analysis and logistic regression were conducted by SAS9.2. Pa—
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analyzed by R3.2.4. Receiver operating characteristic curve(ROC) and area under the curve (AUC) were used to evaluate their per—

formance. Results ; Differences analysis showed that total protein,albumin, pesitive lymph node number, tissue type,N,p53,radiotherapy

and chemo-therapy were significantly different between prognosis groups (P<0.05). Multiple logistic regression showed that N2 (OR=
13.5,95%CI=3.85 to 47.5),p53 positive(OR=0.314,95%CI=0.125 to 0.790) maybe the risk factors of prognosis. The prediction ac—
curacy of linear—kernel, polynomial-kernel, sigmoid—kermnel and RBF (radial basis function)~kemel was 69.70% ,66.70% ,69.70% ,

74.24% ,respectively. The results of performance comparison showed that SVM models performed better than logistic regression model ;

RBF-SVM was the best among all the models, with the prediction accuracy of 74.24% ;sensitivity , specificity and AUC were 0.714,

- 0.765,0.708 (95%CI=0.551 to 0.866) ,respectively. Conclusion N2 staging and p53 positive maybe the risk factors for prognosis and

more attention should be paid to decrease the risk of prognosis.
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4 [ R AE BT X H > (International Agency for Re-
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B # logistic A1 COX B3, LA L 2 R EExT#E
RREREE , RESMEABREIE, ET45%
THEETEISH) SVM 2 HRE EE/MEA R4
BIEE) 26 R AR, B EA Bz a8 1 M BIAR
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121 ERGAH AFFTEH SAS 9.2 T RHALIT
S3HT, WA E GO B s PR RHEA T i K 2 A A AT, U
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h—KER, BERSHIELT , LR SIEEE _45
BB FEE,FAETESTT, FEN A% RECH 2 AR
AEABH BRSNS R ERES RSB, 5B R
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RN RE R RS c My, RI5HEE 10
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A ARBIR R R, RS Y o HR/NIREIE A RN
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Ay B BUUALRL, DA BMRAR A ) A TR AR | TR A A 432
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WitERE. A ROC B2 T E L /N AR B X 43 B 28 H AR Y
BEA R/, BB AN —2KIFMIEIR ., AUC BEIE 1, RS
HPERERRIT

2 & B

21 EBHFEARER
BISTIEA A 199 4 CRC & HE M 126 51(63.32%),

ik 73 B (36.68%) , F-HILE L (60.69 + 10.00) % , B L BT 4
IECKE 89 %, BNE 28 %, BB 1134, 1556.78%,
LG RA 86 &, 1 43.22% , AL KR LI BRBE N E (&
86.43%) , FAR A BE IR K B EN TR AT MU , 8% Dukes 4
BIEE N B #1(4523%) 5 C #A(42.71%) , 2% A #1(12.06% ),
BEMELR, I 61 AMHAMELER, Kb 36 AT
#,9 AHHE R, 6 NEREHER 4 NFET,3 AR 2 A
RS, AR, A 138 ALTORERRS,
22 HE 5 RMEAEEFRESH

TR ATEIRE 35 A, K MER HHRE CA-199,
CA-125.CA-242 CA-50.CA-724 & CEA S EBLI P25(% 25
BAOE) PI5(58 75 B AR SR P R 3 A
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R MTERER , F6 AERES HERER SEAE
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Tab.1 Differential analysis between prognosis and clinical characteristics

bl

ZRE #(n=138) 2 (n=61) vepe P
FE(F) 59.52+12.71 63.34 +11.67 2.01 0.046
BEB(gL) 36.45 £7.90 34.10 + 6.90 -2.02 0.022
FEMEMRELEL () 0.00 £ 1.00 1.00 £ 4.00 -3.45 0.001
FEMERREL 2R (%) 0.00+0.16 0.11 £ 0.46 -331 0.001
HLAFR(H))
BRI 121 51
R IR 10 10 67 . 0.015
HoAth B 7 0
n(#)
0 87 27
1 42 17 175 0
2 9 17
pS3(H)
e ‘ 66 40
535 0.021
Bt 72 21
Duke 8 (51)
A 19 5
B 68 22 6.21 0.045
c ' 51 34
RPESHR THEAR(R)
0 %r 38 |
10 %1 4 0 8.81 0.012
20 Kz 96 53
REARFIT(B])
& 19 18
B 119 3 6.92 0.001
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231 YIGERMEREARNTE K 199 FIREAR 2:1 B
BIREAL > BE BN R FIIR AR , Ul g 3t 133 B (TR
2 43§, 15 32.33%) , RAES: 66 il (P HEZ 18 6, &
27.27%), ,

232 ENERNE logistic HIFHEE R\ERBESTLE
£, 11 MEERAZHEZL BT TREE B H AR
HERE R 0.05, BRI HER 0.10, SHERBAERERE L
"2, HAPSTHRSE Duke 44 ARFBTE N %L
SAFRBTE T WAR, ZEHEED logistic FIAZRER,
p53 N FHYE(OR=0.314,95%CI=0.125~0.790, P=0.014) K CRC
BETUG R, N2 18 E (0R=13.5,95%CI=3.85~47.5) [LNO
BREEAER MG ZNER; I8 N2 480 p53 A6k
EHEERNAERER, BEERILE 3.

233 SVMHER ZEAMBEREEL SVM BERRSH
oy, B S B RALTE B Ll — & A KR 53 24K, 4351
AW 9 RIS EOH ARSI TN SR, Gt B =R
L, 18 2038 SUBHIE HER BRI AT I B HUE N ¢=0.16,7=0.062 5;

SRIE LA 133 BIYIGREE 2R, 53 3 A Linear £ ,Polynomial
¥ Sigmoid #% 5 RBF A% R ¥CEE ST WA, FH Il 4778 B AR
BIRAVNGH ARS8 2 EER R,
24 AT BR IR

FIA 66 B MHAERE AT EESL I logistic FIJABEAY  Lin-
ear—SVM ., Polynomial -SVM Sigmoid-SVM & RBF-SVM 5 F§
FRBRL Sy BlEAT I, FONBCR R R RS
K ROC BHE T HAURIFHT, W SR ML 4: Linear-SVM,
Polynomial- SVM, Sigmoid-SVM & RBF-SVM & ) T 422
YT A R T logistic BFHER (66.67%) ., FHAM, BT
RBF #Z BT LIS, ok 4 MRALER B T — e B M &
A ;T RBF-SVM & WERIACUR B A KR, I E
HERR R T A 4 FERY (74.24%) RTINS R BAE,

BERE 1-E 5 8527 F 1, Polynomial -SVM , Linear—
SVM , Sigmoid—SVM 3 FpEI#I i R 5 B 745 5 B AR (Sp=
0.776,8e=0.647) ; RBF-SVM #5 R i) 7 5§ 4 8 F R T8 3 A A
Y AR s logistic 1] VAREA) R BRE B E X T AT 4 g
(Se=0.333), #ERY AUC {H i = BRI FTHEA S RBF-SVM

R2 HATABER
Tab.2 Assignment table of categorical variable

R TR{E
HAER LR (100)="ERBRAE ; (010)=FHBARIE ; (001)=FHfth
N (100)=2; (010)=1; (001)=0
pS3 O=FA%E; 1=FEE:
Duke 433 (100)=C #7; (010)=B #7; (001)=A 5
ARG RBIT 0=75;1=F
REBBEIT (100)=20 % ; (010)=10 i ; (001)=AKIKIT
HEg BES4E 0=4F;1=3
%3 ZEAKRZEY logistic EIALER
Tab.3 Result of multiple stepwise logistic regression
BH B prrER Wald x* P OR OR 93%ct
TR ol
B —0.356 0.438 0.664 0415
N LI NO Syt B
N2 2.600 0.642 16.500 0.000 12.500 3.850 47.500
N1 0.268 0463 0.334 0.563 0.074 0.021 0.260
p53 -1.260 0471 6.050 0.014 0.314 0.125 0.790
F4 ERNGHR
Tab.4 Tréining results of models
ZRRE ﬂ”;?;%ﬁ@%$ (mly; 1‘; % FERA Sp REGTE Se AUC AUC 95%CI
Linear-SVM 75.94 69.70 0.776 0.647 0.670 (0.505,0.835)
Polynomial-SVM 78.20 66.70 0.776 0.647 0.672 (0.508,0.837 )
Sigmoid—SVM 75.94 69.70 0.776 0.647 0.670 (0.505,0.835 )
RBF-SVM 70.68 74.24 0.714 0.765 0.708 (0.551,0.866 )
logistic 74.44 0.765 0.333 0.549 (0.412,0.686 )

66.67
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