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Tab. 1 Description of four datasets of patients receiving ICB treatment
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Fig. 1 The K-M survival curve analysis of combined features
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Fig.2 Confusion matrix of RPLR prediction results on four test datasects
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Fig.3 ROC curves of seven methods on four test datasets

R MM B AE R L 32 T T WU A N TCB Wi S i RPLR A2 MR 45 K-M A 77 il 28, % AN 454 7
WK G Rp AR R AT W0 20 0 8 L IR R WA R AE W] LAAE S TICB F50I0 A9 R¢ A8 o R AE 4 2 o RPLR A8 5% A Sy oy
A S ) 2 A ] ) 22 B 0 A [ DRI AT SR A AR T e L R SR AR /I A e R A g o s R B
il 6 Bl J7 3% B X LU SE 9 45 SRR W], RPLR 78 7 FfJ5 ik b 38 B d o 9 UIORS B2, Fy 0 %0 AUC fEL e b
RPLR 75 U0 5 152 B R A rhy A /0 S5O 28 Wi I3 A A 5000 Sy T o 7 AR AR

2 % X #

DAGHER O K,SCHWAB R D,BROOKENS S K,et al. Advances in cancer immunotherapies[ J].Cell.2023,186(8) :1814-1814.e1.
CHEN Q,WANG C,CHEN G J,et al.Delivery strategies for immune checkpoint blockade[J]. Advanced Healthcare Materials, 2018,

KIM J,HONG J,LEE J,et al.Recent advances in tumor microenvironment-targeted nanomedicine delivery approaches to overcome limita-
tions of immune checkpoint blockade-based immunotherapy[ ]J].Journal of Controlled Release,2021,332:109-126.
GANESAN S,MEHNERT ].Biomarkers for response to immune checkpoint blockade[ ] ]. Annual Review of Cancer Biology, 2020, 4:

HWANG M,CANZONIERO J V,ROSNER S,et al.Peripheral blood immune cell dynamics reflect antitumor immune responses and pre-
dict clinical response to immunotherapy[ J].Journal for Immunotherapy of Cancer,2022,10(6) :e004688.

LI S,MUKHERJI R,PATEL S A,et al.Impact of age on immune checkpoint blockade tolerability across malignancies:a single institution

MACHERLA S,LAKS S.NAQASH A R,et al. Emerging role of immune checkpoint blockade in pancreatic cancer[ J].International Jour-

[1]
[2]
7(20) :1800424.
[3]
[4]
331-351.
[5]
[6]
review[ ] ].Journal of Clinical Oncology,2018,36(15_suppl) : e15069.
[7]
nal of Molecular Sciences,2018,19(11) :3505.
[8]

ANDREEV-DRAKHLIN A,SHAH A Y,ADRIAZOLA A C,et al.Efficacy of immune checkpoint blockade in patients with advanced up-
per tract urothelial cancer and mismatch repair deficiency or microsatellite instability(MSD [ J].Journal of Clinical Oncology,2021,39(6_

suppl) :487.



100

TR F RO RAF ) 2024 4

9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

KONG P F,WANG J,SONG Z,et al.Circulating lymphocytes,PD-L1 expression on tumor-infiltrating lymphocytes,and survival of color-
ectal cancer patients with different mismatch repair gene status[ ] ].Journal of Cancer,2019,10(7):1745-1754.

ANAGNOSTOU V,NIKNAFS N, MARRONE K,et al.Multimodal genomic features predict outcome of immune checkpoint blockade in
non-small-cell lung cancer[ J].Nature Cancer,2020,1:99-111.

WANG J W,LI F,XU Y J,et al.Dissecting immune cell stat regulation network reveals biomarkers to predict ICB therapy responders in
melanomal J |.Journal of Translational Medicine,2021,19(1) ;296.

SUNG J Y.CHEONG ] H.Machine learning predictor of immune checkpoint blockade response in gastric cancer[ ] ].Cancers, 2022,
14(13):3191.

CHOWELL D.YOO S K,VALERO C.et al.Improved prediction of immune checkpoint blockade efficacy across multiple cancer types[]J].
Nature Biotechnology,2022,40:499-506.

ENE R B X 2 I A S IR 6 1 R BRI P A O i R 3 % [ DL T g U R 2 2 R CH AR R A L 2013,41(5) £ 26-28.

WANG X Y,CHEN L Y,LIU Y Q.et al.Selection of the key genes for the rat liver regeneration via elastic net[ J].Journal of Henan Nor-
mal University(Natural Science Edition) ,2013,41(5) :26-28.

YIN M,ZENG D Y,GAO ] B,et al. Robust multinomial logistic regression based on RPCA[J].IEEE Journal of Selected Topics in Signal
Processing,2018,12(6) :1144-1154.

GHOSH D. Penalized discriminant methods for the classification of tumors from gene expression data[ ] ]. Biometrics, 2003, 59 (4) :
992-1000.

R R e 2058 BT HLAR 2 2D RIS L) 10T R TS K 2 2 4 (A SRR 0D L 2010, 38(6) £ 35-40.

LIJ T.YANG R F,ZUO H L. Statistical machine learning[ J].Journal of Henan Normal University ( Natural Science Edition), 2010,
38(6) :35-40.

ZHANG H,JIANG L X,YU L J.Attribute and instance weighted naive Bayes[ J].Pattern Recognition,2021,111:107674.

SR JCEHE L 5 A, S BT LASSO By Al W 55 f& WL T4 5 56 B 4 A £ () 130 g D98 K 22 24 4 CA SR BE 22 1D L 2016, 44 (3)
160-165.

ZHANG Y L,YOU X L,QIANG W,et al. LASSO-based early warning of enterprise’s financial crisis and the selection of key indicators
[J].Journal of Henan Normal University(Natural Science Edition),2016,44(3) :160-165.

Prediction of immune checkpoint blockade response of cancer
patients based on regularized polynomial regression

Wang Xiaoyu', Xi Chenxi®, Li Juntao®

(1. Department of Basic Teaching, Zhengzhou Technology and Business University, Zhengzhou 451400, China;

2. College of Mathematics and Information Science, Henan Normal University, Xinxiang 453007, China)

Abstract: This paper explored the nonlinear interaction between features and constructed a regularized polynomial logis-

tic regression model for predicting immune checkpoint blockade response in cancer patients. The Kaplan-Meier curves for pro-

gression free survival and overall survival were used to screen for individual and combined features, a quadratic polynomial dis-

criminant function was constructed. Combining the polynomial negative logarithmic loss function and the elastic network penal-

ty function, a regularized polynomial logistic regression model is proposed, and it is transformed into a linear model through

feature extension. Compared with other six methods for the data sets of pan cancer, Melanoma, non-small cell lung cancer and

other

cancers, the proposed method has achieved higher blocking response accuracy, F, score and AUC value of immune

checkpoints.

Keywords: cancer; regularization; polynomial regression; immune checkpoint blockade
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