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[ Abstract | Objective: To build radiomics models based on the features from computed tomography (CT) imaging modality and
investigate the predictive efficacy for immunotherapy in patients with non-small cell lung cancer (NSCLC). Methods: CT imaging
data and clinical records in stage III-IV NSCLC patients treated with programmed death-1 (PD-1)/programmed death-ligand 1 (PD-
L1) inhibitors monotherapy at Huadong Hospital Affiliated to Fudan University from June 2018 to December 2024 were retrospective
analyzed. Radiomics features were extracted from the CT image modalities for analysis. The least absolute shrinkage and selection
operator (LASSO) regression analysis method based on R language machine learning algorithm with 10-fold cross-validation was
used to construct the radiomics prediction model. The area under the receiver operating characteristic curve (AUC) was used to

evaluate the prediction model. Results: A total of 141 patients were included, and 1 218 radiomic feature parameters were extracted.
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The radiomics signatures were constituted by nine selective features (1 shape feature, 2 first-order features, and 6 texture features),

showed good discrimination for the effect of immunotherapy in patients with NSCLC, with area under curve (AUC), sensitivity,
and specificity of 0.912 (95% CI 0.837-0.960), 0.918, and 0.837, respectively in training group and 0.878 (95% CI 0.742—0.958),

0.720, and 0.944, respectively in validation group. The decision curve analysis (DCA) showed that using this model can improve

clinical decision-making benefits when the clinical decision threshold is less than 0.4. Conclusion: The CT radiomics model holds

substantial value in predicting the efficacy of immunotherapy for NSCLC. It not only aids in identifying patients who are responsive

to immunotherapy but also facilitates the optimization of treatment strategies, thereby achieving personalized precision medicine.
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Fig.1 Flow chart of the research design

w2 NABEFIRKRINFE—MREIR

n (%)
- IS ML
BRH (n=49) TFHEH (n=49) F/FE P AR (n=18) ToRUH (n=25)  IFIH Pl
AEIS /Y Ths 64.84 +9.58 65.90 = 8.07 1510 0554  65.78+9.35 65.00 = 11.22 0.701 0.812
%jf(ﬂirﬂ/‘; ) 187 (162, 212) 182 (145, 261) 1223 0.644 378 (337, 430) 478 (342, 571)  2.836 0.164
2ss Pas

il 0.511 0.475 1.944 0.191"

Sk 39 (79.6) 36 (73.5) 15 (83.3) 16 (64.0)

Ltk 10 (20.4) 13 (26.5) 3(16.7) 9 (36.0)
(A 3.256 0.516 3.963 0.366"

RUL 18 (36.7) 16 (32.7) 8 (44.4) 17 (68.0)

RML 4(82) 10 (20.4) 5(27.8) 6 (24.0)

RLL 8 (16.3) 8 (16.3) 1(5.6) 0(0)

LUL 13 (26.5) 11 (22.4) 2 (11.1) 1(4.0)

LLL 6(12.2) 4 (82) 2 (11.1) 1(4.0)




(R BB B %) 202545345541 391
gk
- IS TR
R (n=49) THUH (n=49) Y/FIE  PH A4 (n=18) T4 (n=25) 4 /FE Piii
i R340 10.659  0.031 1.369 0.956"
ma 5(10.2) 4(82) 2 (11.1) 3(12.0)
mB 11 (22.4) 1(2.0) 1(55) 3(12.0)
nmc 4(82) 3(6.1) 0(0) 1(4.0)
VA 23 (46.9) 33 (67.3) 10 (55.6) 12 (48.0)
VB 6 (122) 8 (16.3) 5(27.8) 6 (24.0)
S FAE A 1022 0312 2.880 0.156"
i 23 (46.9) 28 (57.1) 11 (6L.1) 21 (84.0)
i 26 (53.1) 21 (42.9) 7(38.9) 4(16.0)
IR HE A 1.333 0.248 2.559 0.153"
g2 Epit] 44 (89.5) 40 (81.6) 16 (88.9) 17 (68.0)
SALRY 5(10.5) 9 (18.4) 2 (1L1) 8 (32.0)
Py 0.58 +0.19 0.20 +0.19 0.162  <<0.001 0.68 +0.18 0.32+0.21 0.181  <0.001

RUL: #fifi Eif; RML: #5fifirhnt; RLL: AMFrf; LUL: Z0 Erf; LLL: ZMiFet,

coefficients

A, B: LASSOFHIERLAER [ LN R EMESE (N ) ] ;

FisherW§ifi ek 45

- p - = y
A Logistic[m])- R £ 45 B Logistic[m] -4 2% 45
— Average acress the folds
60 6 --- alpha: CV estimate
40+
5
20+
0 4
»
S
~20- °
3
_40-
604 2
_80-
a=0.523 - 14 \_
T T T T T T -
-1 0 1 2 3 4 _ 1a=0.523
T T T T T
-Log (a) -1 0 1 2 3 4
LASSOF #4 ~Log (@)
C . ] D
ae 552 2 08 features
e B —] . 0: original_shape_Sphericity
e 904 1: wavelet-LLL_glszm_GrayLevelNonUniformityNormalized
angmpedil e e e — — o8 2: square_gldm_Dependence Variance
@ : L 3: log-sigma-3-0-mm-3D_ngtdm_Coarseness
cte_squareroot_girim_GrayCove NONOM 09 2 4 wavelet-LLL _firstorder_90Percentile
g 5: logarithm_gkm_InverseVariance
ate_logarithm i ¥ . 6: square_ngtdm_Coarseness
e“-"""“"‘"l‘:,al':!'?@ﬁ: ‘ 7: logarithm_ngtdm_Coarseness
e wavelee TECUESSE (/o 8 original_girim_GrayLevelNonUniformityNormalized
e gavin ——— | 9 waveletLLL ngtdm Comrseness
5 &
and S+
cte_wavelet LLL_gidm SmalDeperisenceid
P =
e e 1
B ——r + o [68] 0 o 06
sogsgme 303 et
r——y
cte_original frstSrger ————F—F—+—
te_wavelet-HHH_giszm_SiZeZo: 7
Seatres
00 01 02 03 04 05 06 07
= Y » 1
E2 SMRAFHFMERE, REGE

HRPEREO o

Fig.2 Radiomics feature selection and model construction
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Fig.3 ROC curve and nomogram of the radiomics model
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