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[ Abstract] Purpose To analyze the predictive value for the efficacy of chemotherapy and immunotherapy in patient with advanced
non-small cell lung cancer (NSCLC). Materials and Methods A total of 120 patients with pathologically confirmed advanced NSCLC
were retrospectively selected from September 2021 to October 2023 in the Affiliated Hospital of Inner Mongolia Medical University. All
patients received programmed death receptor 1/programmed death receptor ligand 1 inhibitor monotherapy or chemotherapy combined
with immunotherapy. The enhanced chest CT within three months of two courses (three to six weeks) for the evaluation of the clinical
efficacy via the efficacy evaluation criteria of solid tumor version 1.1 was observed. According to the evaluation situation, all patients were
divided into disease progression group (n=66) and disease without progression group (n=54). They were randomly divided into the training
group and the verification group in a ratio of 7 : 3. Among them, there were 46 patients with progression and 38 patients without
progression in the training group. In the verification group, there were 20 patients with progression and 16 patients without progression.
The regions of interest were segmented on the enhanced CT images of the chest within one month before the start of treatment, and the
radiomics features were extracted and screened to establish the support vector machine learning model. The diagnostic efficacy of the
model in predicting therapeutic effect was analyzed using the receiver operating characteristic curve, the calibration curve and decision
curve were plotted to evaluate the prediction probability and clinical benefits of the model. Results Two clinical factors, namely the
presence or absence of adrenal metastasis and the types of immune drugs, were included in the clinical model. Eleven of the most labeled
radiomics characteristics were included in the radiomics model. The two were combined to construct a combined model. The area under
the curve of the predictive efficiencies of the training group of the clinical model, the radiomics model and the clinical-radiomics combined
model were 0.65, 0.92 and 0.90, respectively; while the area under the curve of validation group were 0.64, 0.83 and 0.85, respectively.
Conclusion CT radiomics will have a high probability of non-invasively predicting the effects of chemotherapy and immunotherapy for
advanced NSCLC. Especially the model combined with clinical characteristics has the best predictive efficacy. Radiomics can provide
favorable guidance for the survival period and prognosis improvement of advanced NSCLC.
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/NP (non-small cell lung cancer, NSCLC) , H.
— 2RI 50% UL EHENBRI, 5 SEAEAFRART 15%,
IR TR R ASTT UIER NSCLC —4a
P75, BEPAEAZN 1 FB, (BTl &
SECEAR KN, L EEETERE. Bl
FHEFET- %K 1 (programmed cell death receptor 1,
PD-1) /FEF AT BLAA L1 (programmed cell death
ligand L1, PD-L1) %l 9% ki 75 s 41 1] 77 75 g 3
NSCLC WIS RIFHCR, QBif )y IEIZ 4
NSCLC f1ya97 77 W4, BFGIT 456 T LR 2 1[5 2L
Mo SR, FEAERTA B W] LUGIT & g ia 97
PAFFEAZ 2. BRI, 4 R0 B AP AR 54
FHREINGE T BURANHEE, BT RE B RTT %, &
[t AR 2 U T s PR HE R o I AT e v e 2 e g e
IR R SRR I 0%, (RO A RS, SREUE BJRIR
HIGVEA TS IR . 215840 06 FF Re 4 B P IR WL
ST K EHIEE R, 20 U R K ILFR &Y
Fg st ), BN IR 4 52 AL G o b s
R o ARFFIIRTT B CT 5245 40 Tl i S
NSCLC 7 S e 1697 SR AN E
1 BREHE

1.1 WFFERTSR BTG 2021 4F 9 H—2023 4
10 HAE NS ERFR 2 S R AT — 2 B e V6 97
AT ECE IR TT I 120 IR NSCLC. 49 A\ bp
HE: OZRIUEYN M-IV ¥ NSCLC; @2 % /b
2AMTHE (3~6 ) PD-1/PD-L1 FHI] 57 ¥4 2% VA T 7 BR
WITIEE % iayT s @RI IRIFIRTT R M5 CT &
& 1) DICOM G463 @ 3R1FIEIT 2 M fR)E
3N HAWMIERBE Vi EEE . HEbRbrdE: OWBIT TR
FAR. BT EGE AR S ARG @CT BB
Wi, FRERZE, MRS @R CT FIGTRIR
T, OIRKRERIAS . &2 MTRIEITEES 3 A
H AR CT, R4 ST 2P bRitE 1.1 ik
VAT RS, R et R 66 9 AR
H 54 . AWFFRE N SN BRI E R AR B2
R itHE (YJS2024070) , BT & HIMEHE .

12 ¥# )77 KA GE Discovery HD750 CT 4
A, ARG BN BB ALK T o S EE 7R it
HEE (370 mgl/mD) , JEGF LTS 23 50F 30s 12 60 s
AT BN s, & FUE 120k V, IR 200 mAs,
HEE 2 5 TN 0.625 mmx64, FEE 512x512. FH5%E
BURHHTERGER, EE 1mm, EEE 1 mm. K&
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2.1 HBEFEEER SR 120 BIHEHI NSCLC #3,

F£1 120 Fi¥EEI NSCLC H#EATR LE

MR AA5 0 1R

WZERIGIESEF PD-L1 RIE B L ARG K oy 2y
IRRIEE, ZERWAESHEE L (F=7.371. 6.823,
4.652. 4.410. 20.917. 13.949, P<0.05) , W% 1.

I[EEES IGEEE
TiH A ety e PAE g degtEe oA PME
(n=46) (n=38) (n=20) (n=16)
R (B, xts) 60.6+8.2 65.848.9  —1.820 0.078  68.4+8.1 65.4+7.5  1.780 0.079
g’y 9 (45.0) 11 (55.0) 2 (50.00 2 (50.0)
PRI (%) ] 1.010 0315 0.056 0.813
5 37 (57.8) 27 (42.2) 18 (56.2) 14 (43.8)
¥ 22 (57.9) 16 (42.1) 7 (583) 5 (41.7)
MR S 1481 (%] 0.275  0.600 0.056 0.813
H 24 (52.2) 22 (47.8) 13 (542) 11 (45.8)
. ; MEEE 11 (35.5) 20 (64.5) 7 (46.7) 8 (53.3)
PDO L1 Ri&[ ) 7371  0.007 6.823 0.014
(%) ] 9 4 35 (66.0) 18 (34.0) 13 (61.9) 8 (38.1)
B 2K 7 iz 17 (65.4) 9 (34.6) 7 (583) 5 (41.7)
%F*i”ﬂ ‘ 5 1.715  0.190 0.056  0.813
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IIIA H 11 (61.1) 7 (38.9) 4 (100.0) 0 (0)
I11B ] 8 (42.1) 11 (57.9) 4 (57.1) 3 (429
SR (%) ] 1.692  0.639 = 0.333
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v 1 21 (56.8) 16 (43.2) 9 (47.4) 10 (52.6)
= 7 42 (60.0) 28 (40.0) 19 (63.3) 11 (36.7)
E’fﬂ’%%% (B 1 4.652  0.031 4410 0.035
(%) ] = 4 (28.6) 10 (71.4) 1 (16.7) 5 (83.3)
o0 R [ 2k 5 TG 14 (51.9) 13 (48.1) 2 (28.6) 5 (71.4)
MmmkoE,u% 0.136  0.712 2.563  0.109
BBl (%) 1 32 (56.1) 25 (43.9) 18 (62.1) 11 (37.9)
R 55 i FE+A2R 14 (63.6) 8 (36.4) 6 (545) 5 (45.5)
ﬁi[g ff/i%]ﬁ] EQLLILESEES 4 (50.00 4 (50.00 1193 0551 4 (66.7) 2 (333) 0271 0873
0~ 0
LR+ 25 (50.0) 25 (50.0) 10 (55.6) 8 (44.4)
{18 F EL T 17 (81.0) 4 (19.0) 3 (75.00 1 (25.0)
5 e 7 2y R ETRIER P 13 (86.7) 2 (13.3) 7 (77.8) 2 (22.2)
%{;'ﬁﬁoﬂ% ) o 20.917 0.000 13.949 0.004
FRERIBI (%D 1 iy e ) 5 (312) 11 (68.8) 3(375) 5 (62.5)
B R 11 (344) 21 (65.6) 7 (46.7) 8 (53.3)
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0.62. 0.92. 0.90, GiUEZH45 78 0.64. 0.83. 0.85.
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RIS T S msl, HIEARSZ 28R R IR F—
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J& H BRE TR B OV (19 ]
3.1 IGIRFHE ST RGBT RIR R AR
FEER DR L E IR K G 23R R A7
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I L RS AN AT e AL AT BOE, B ke
SERCRS IR NI BRI ERLEDY,  fH WL AT
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Rk L 5 B 7E TN T S g% iRy T R 22 5, ]
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VM TG AW R, A0S AL R
5, RIA TG LIRS AT S e B 1697 SR AT
EREER. F PR EENSWEE, RAER LR
HREESSHEGRW ARG R XL, ™mEEE
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F A& H A8 NSCLC JAI7 T . AN E &
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T, 5 R BB AT 1T RS A FR M S
i R BT G 9% 25N I 2 A AR AL, (G FH 24 AR B
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IR FEUEUL, REG A R S PTLE I PRI s B A R
PR, DL AIF 57 45 SR -5 AR 70 A5 e ) S A - 3 1 B
PURTE ST SOPAS TR AT . BRI, X 2 P2y
VITE ARG PR FH 253 5 p m] LAAEBE 2 B R 3R 26
FRARE AN FAMA RS W27 7 20 TEIR T R R 30F
ity 8.2 BT LR 254 TR SR BUCRE A IR RS, 2
R R R SR A
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HEpR HAh o B35 2 R R 3%, 158 PD-L1 HA R A M
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AEAF U0 AR T4 IR S HA 8, FTREE H T8
ANEEAREA RBEERINA RIBEFH D, FEER
TR EES, RPNERBAL . Kk, PD-LI
A TCRIE BB IIMNETT ROR, AR5 5 2 15 AR B
I, ARABEIF KW K PD-L1 RIEMBAL, #47
ARSI A, T A T T R T R
3.2 WA ST R RIBIRITIIR R AW
FUERE WIETT AT 4 F RS 58 CT BUR /) i J5 Kk
Wk KRk, MPREL 1 834 NG AL AARE, i
it LASSO [BI A 520 X Lo REAE BT B 4EFN I 1%, A
LR 11 MR ERHER T, RN 2 A E
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Y5y 3 A IREEFLAEFERERRAE . 2 NI R/ X S8
BERFAE 1 ANKEEATRRAERERRAE . 1 ANAH AR B (5 1
ZEFERE, A DL ERRIEAE A IR R A . 808 K
FE S S RAAR AL 22 R E, A T LTI AT R s
TRIT I TNREAL, TN 280 VI SR 5 B SE R A (1)
AUC 4354 0.92 1 0.83 . Khodabakhshi Z£7V/3 4 354 451
ZIIE S NSCLC 11 1 433 NG R R
P, SCHRRRAE R ) A IR R /N X IR O AR A A2
NSCLC VA ) S BB, DA 5 TR B2 AT ik 31 86.5%,
5 AR FE IR JE RN X B AR AE BT DAAE Sk S 1
TRTT BURARSF, DRI P R /0N DX 3R PR R e B 5
G0 95 E . Coroller Z5US- IR AN [RIR B A I 15 40
S ASEIE CRRARI AR o T e £ Ak 7
(1973 et Bk B 5 55 R G A R A R R A, T AT 5 v i
JOTEASFRAE- T B Bl B mT AT T %, X mT g
AR A 5, AR R A KA A7 7R 2 52
R RAE TS S B fabn 26, AR MR SRR
SRFEANF], RIEIN I = R bR A R F . A
WF SRR 11 MARL AR AE EAT R T Ak )y
J AP R NE

FEALIT J7 T, Dercle 55200 758 3 i35 B2k CT
BEUE RS 38 NMlid R R B ISR A 2R AE
WAL, B R/ANERAGA AR, B0 3 A&
A A7 31 )RR P RRE 57 JEE ) 86% R 77.8% « R I,
S8 A0 0] DU T DP A R e AT 24 40 1) AR RE R
PTE. FERPEIRIT T, Wu 2RI 107 6852 %
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HhE SRR E 2025 45 5B 33 % 55 7

FEIRIT B CT B SRICE & U 5RE . S04
TER 1010 MNEGLFREIE, TS Reiay7 RCR— 1) AUC
N 0.778, HEWAERIA 77.27%, RN AR AT
PAVEAS Sz J6 7 RCR AT 8 5 AE 7R . Zhou %5122
ST 94 B2 G IE B A LT HIBEHE NSCLC &3 1)
AR EHRE, PR B 26 AN SR YL bR by A
BTG YT 45 )7, (EVIGREEFIRUESE R AUC 45
9091 F1 0.84, PRI T 5B H SR AT
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SEHFAEEAST S PR T R TN h B BRI T,
e WIBE T 5G40 24 (W TN ASE 2 mT L3S B 2 D 7 T 4R
RITANERBOE A IRIT TR, SR a8 g4
SERFE T DR S T 8 br S — 8, R
18 A1 2T PR S FH H RV ZEANME

3.3 BRI SR A e PR AE TRIAL ST B S 167 25 R
B AL AT AR A R I A AL I, T 2K T AR AE S 11
PREFAE IS I B BB RAAR A A R o, 4 B AN Rl R Y
(IR AE 2 Sl AT s, DT 34 5 A 2 11 il A
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PEHL 80 NHZEHFAE, 45 AU BRARRAE T R TR AE
R, SRR R, RFG A EER A IR R
o3 B A AR ] DL 4 527 e g% K A AU R R YR 9T I
NSCLC s iayr 458, I nl e B i - He 46024
A8 R A S BT B G 16T T R0 B B b A FH I
PRFFAE SRR 2H SRR AE G N T 50 2 105 k35, ELvHE A
PR . T2 2 SPURIERC S AU Wi e I AL T
A AR IR T IAE T LA ESE R, BRIG R RE
TES B A FIFER o 4G, Rl 3 s il
AUC, [FIBiZASE TR SIE A 45 B 45 AL B &
(AUC=0.847) o [AfF, e h £ B m e & A2 1) il
DIREZE 5 SERRMER A — 8, T HARPIFPRAL . sk
il 2 I SEAT T R 2 () U E ARG TE T, SR 4 2By
FECA B B RIF MR A, BB T S — IR
PRAEY

3.4 AEEARMIRRYE B, AEFFON RS 8T,
IINFEARBAN D . HIK, PD-L1 FIREIAL K
LRI F s ARG R &G, NTAHE
ROI FEHEFE AR Htk, TEARSKHE I T 2 KA A
PR AR IR s Hd i PR E Rl — R AR
AL CANSB RN OB 4y, A E S, R
TEFR A ) — B . JE— 25 JF Kk B I&E B A 34k 5 B
P, SEPURSHEDE]. A, FRERERL L



HE AR E 2025 4 335 T

% Z U TR R ARRKITE T 7)o

B, RAREBHAERBEO) TR L.
LR FENE, FERE N TS 2 B R 2 iR T Sk
b, AT DA RS B = 2 X St SR 1t BE VR AR A, JF
R W RTG T $8 BRI T T8 o BEAE R R BOR AN
BEAD R AR L FHASWTHES) , SR 2H 2 B8 O IR 58
BV EE T H,, NoeE B Ha ME KA
FAMCR AR OTER, SRAMEHE ST B R e
EHE 77 NI PR B TR ik SRR 5

MR FrA1EE B PR LER] 2 b R

SR

[1] Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics

2020: GLOBOCAN estimates of incidence and mortality

worldwide for 36 cancers in 185 countries[J]. CA Cancer J
Clin, 2021, 71(3): 209-249. DOI: 10.3322/caac.21660.

[2] Siegel RL, Miller KD, Fuchs HE, et al. Cancer statistics,
2021[J]. CA A Cancer J Clinicians, 2021, 71(1): 7-33. DOI:
10.3322/caac.21654.

[31 Zhu D, Xu Y, Feng F, et al. Effect of Kangai injection
combined with platinum-based chemotherapy on the immune
function of patients with advanced non-small-cell lung
cancer: a meta-analysis[J]. Phytomedicine, 2022, 100:
154088. DOLI: 10.1016/j.phymed.2022.154088.

[4] Farina B, Guerra ADR, Bermejo-Peléez D, et al. Integration of
longitudinal deep-radiomics and clinical data improves the
prediction of durable benefits to anti-PD-1/PD-L1 immunotherapy
in advanced NSCLC patients[J]. J Transl Med, 2023, 21(1):
174. DOI: 10.1186/512967-023-04004-x.

[5] MaYy, Gong Y, Qiu Q, et al. Research on multi-model imaging
machine learning for distinguishing early hepatocellular
carcinoma[J]. BMC Cancer, 2024, 24(1): 363. DOI: 10.1186/
$12885-024-12109-9.

(6] EHrte, RUPL, RAEN, 5 LT CT MBI
BUTIUIIES IDE PR B b B L2322 73 2R (0). Hh B R 22 8 o
k&, 2022, 30(11): 1166-1170. DOI: 10.3969/j.issn.1005-
5185.2022.11.017.

[7] whibets, B, mix =, B3R M G 2T in T
B U3 /1 240 A 658l s P 2 A (). v A 0 0 2% A5
(7 AR), 2021, 14(2): 205-207. DOI: 10.3877/cma.j.issn.
1674-6902.2021.02.015.

(8] BkJs, H&fg, REWI, & ¥ FIZRAPHUR G #2067 HiR
SPVAE /) 4 i it g 1403 ST RORR 22 A PR S (D). I PR AN 52

764

[10]

(11]

[12]

[13]

[13]

[16]

[17]

PR E k&, 2023, 22(6): 583-587. DOI: 10.3969/j.issn.
1671-4695.2023.06.006.

Lee SY, Jeon JH, Jung W, et al. Predictive factors for lymph
node metastasis in clinical stage 1 part-solid lung
adenocarcinoma[J]. Ann Thorac Surg, 2021, 111(2): 456-
462. DOI: 10.1016/j.athoracsur.2020.05.083.

Rithimdki M, Hemminki A, Fallah M, et al. Metastatic sites
and survival in lung cancer[J]. Lung Cancer, 2014, 86(1): 78-
84. DOI: 10.1016/j.lungcan.2014.07.020.

Tamura T, Kurishima K, Nakazawa K, et al. Specific organ
metastases and survival in metastatic non-small-cell lung
cancer[J]. Mol Clin Oncol, 2015, 3(1): 217-221. DOI: 10.3892/
mco.2014.410.

Liu SM, Huang J, Deng J, et al. PD-L1 expression guidance
on sintilimab versus pembrolizumab with or without
platinum-doublet chemotherapy in untreated patients with
advanced non-small cell lung cancer (CTONG1901): a phase
2, randomized, controlled trial[J]. Sci Bull (Beijing), 2024,
69(4): 535-543. DOLI: 10.1016/j.s¢ib.2023.12.046.

Chen P, Wang X, Zhu S, et al. Economic evaluation of
sintilimab plus chemotherapy vs. pembrolizumab plus
chemotherapy for the treatment of first-line advanced or
metastatic squamous NSCLC[J]. Front Public Health, 2022,
10: 956792. DOTI: 10.3389/fpubh.2022.956792.

Hou X, Shi X, Luo J. Efficacy and safety of camrelizumab (a
PD-1 inhibitor) combined with chemotherapy as a neoadjuvant
regimen in patients with locally advanced non-small cell lung
cancer[J]. Oncol Lett, 2022, 24(1): 215. DOI: 10.3892/
01.2022.13336.

Bi S, Chen W, Fang Y, et al. Cancer cell-selective PD-L1
inhibition via a DNA safety catch to enhance immunotherapy
specificity[J]. Angew Chem Int Ed, 2024, 63(20): €202402522.
DOI: 10.1002/anie.202402522.

Zhang X, Gao G, Zhang Q, et al. In-depth proteomic analysis
identifies key gene signatures predicting therapeutic efficacy
of anti-PD-1/PD-L1 monotherapy in non-small cell lung
cancer[J]. Transl Lung Cancer Res, 2024, 13(1): 34-45. DOI:
10.21037/tler-23-713.

Khodabakhshi Z, Mostafaei S, Arabi H, et al. Non-small cell
lung carcinoma histopathological subtype phenotyping using

high-dimensional multinomial multiclass CT radiomics



AR el HhE SRR E 2025 45 5B 33 % 55 7

signature[J]. Comput Biol Med, 2021, 136: 104752. DOI: chemotherapy for non-small cell lung cancer based on

10.1016/j.compbiomed.2021.104752. support vector machine learning[J]. Sci Rep, 2023, 13(1):
[18] Coroller TP, Agrawal V, Narayan V, et al. Radiomic phenotype 4469. DOI: 10.1038/s41598-023-31189-4.

features predict pathological response in non-small cell lung [23] Wu M, Zhang Y, Zhang J, et al. A combined-radiomics

cancer[J]. Radiother Oncol, 2016, 119(3): 480-486. DOI: approach of CT images to predict response to anti-PD-1

10.1016/j.radonc.2016.04.004. immunotherapy in NSCLC: a retrospective multicenter
[19] Coroller TP, Agrawal V, Huynh E, et al. Radiomic-based study[J]. Front Oncol, 2022, 11: 688679. DOI: 10.3389/fonc.

pathological response prediction from primary tumors and 2021.688679.

lymph nodes in NSCLC[J]. J Thorac Oncol, 2017, 12(3): [24] He B, Zhong Y, Zhu Y, et al. Deep learning for predicting

467-476. DOI: 10.1016/j.jtho.2016.11.2226. immunotherapeutic efficacy in advanced non-small cell lung

[20] Dercle L, Fronheiser M, Rizvi NA, et al. Baseline radiomic cancer patients: a retrospective study combining progression-
signature to estimate overall survival in patients with free survival risk and overall survival risk[J]. Transl Lung
NSCLCIJ]. J Thorac Oncol, 2023, 18(5): 587-598. DOI: Cancer Res, 2022, 11(4): 670-685. DOI: 10.21037/tlcr-22-
10.1016/j.jtho.2022.12.019. 244.

[21] Wu Q, Wang J, Sun Z, et al. Immunotherapy efficacy [25] E2%, LA, Rk, %5 EFZSHMRIEZEHSE
prediction for non-small cell lung cancer using multi-view TE TR AE /I i fits o3 B v g 2 [0 o Bl R s 2
adaptive weighted graph convolutional networks[J]. IEEE J <&, 2023, 31(10): 1064-1070. DOI: 10.3969/j.issn.1005-
Biomed Health Inform, 2023, 27(11): 5564-5575. DOLI: 5185.2023.10.012.
10.1109/JBHI.2023.3309840.

[22] Zhou Z, Guo W, Liu D, et al. Multiparameter prediction [ e H#11 2024-04-03 [#&2E H#]1 2025-08-03
model of immune checkpoint inhibitors combined with CECiE 3KEE)

(P EEZETBRERE) BTN P EBBHR 0

2024 4£ 9 20 H, PEBFEAARGE BB AN T 2024 FrhEBHIS SR, (PEEZEREY
ARE) AREEOY R EREAZ O (R EREGR AT HEIITD o [, ARYE 2024 SRR (R E R
BTISHER S 0B BARRES) BoR, 2023 4 (REEZZARYRE) 0K 1.241,

T ERFARORE BT T 1987 SRS E B8 S5 51 5CEdEE (CSTPCD) , RAH ERHZ 0 ]
FIRD b E BB G T Oy AR A, SETHIR AT A i R 22 3 A% 1) g BV AN R AT PR, R REAT
TR op E RSO B B2 v 5 A RS B L L B SRR AT ORI .

(hE BB AIRE) HEH

765



