a2t A AP R e AR Vol.42 No.4
20254F 4 A Chinese Journal of Medical Physics April 2025 - 443 -

DOI:10.3969/.issn.1005-202X.2025.04.004 E 3

E T RS CT S H N In REFIEAZ IE/NA B b2 PD-L1 SRk Y51
2 B Tl 1= 2

R, R, E AT, 0 AR AR B IR AR
22PN HEFE TR BE OB 22 N R 5 Tl PR BE 2 e/ R A BE 2 AR I SR S/ E A AR N TR RE BN E PR R SR S
H 224 730030

[FE]BH: A TIEREE FHCTIEZ R AL CT A Hoh 2 7 28 AR K AT 770 3E s 4a A it /8 (NSCLC) A2 F-1E 5t = Bt
R 1(PD-L1) 8 &k K, T3k : @ 5 A7 2 9% 32 3E 52 5 NSCLC 9 5261 8%, RAj 3474638 CT4F . &RIEPD-L1 &
KR T 5 Fy P2 e (A PR 2E ISR B 20 8 B A I RS B T ALCTAE R R AR5 CT £ B 440, 16 R1E & L35 SF#
Ki-67 St BARED . I CTIE S CLIENT I B B AR AGAE BRI AE 5w AE A RE U FE AR S RARSE o ) 7 4 k.
KA Fo BRI 09 AR TE A AL, AR RURTF A4 (EFf-2) B E (IC) R FE(WC), Fit Fa — st 2 (NIC) . W4 i
Z018) 89 £ 5%, R A % B & Logistic =12 & i & 1k 5 Fm) B 5 S A AR AL R | R A K TAE4S AR i 28 ARVE ) & Am e K
Wy LR AT A 7 2% B ABE AL 6 TR SR BRI, SRR W6 RIS A T, B A O 8 £ S it 5 7% L (P<0.05) ., E 3Rk
A FeH Bk A, PD-L1 MM 2069 4k 3% € & A4 IC NIC A Eff-Z 3 K T PD-L1 P4, £ 5+ A 43t 5 & L(P<0.05), $HZE
Logistic =2 547 2 7 M 3] (P=0.024) \ # Bk 2 Eff-Z(P=0.002) & # ik 2 IC(P=0.003) 4 PD-L1 & ik 69 %% 5 R B &, A&
T A Bk S TR B F M 2 4 7] 25 P FRR AL A o 28 T AR A 0.80, B 88.00% , S 4 59.00%,, ARk vk £ R BAAE A
TR A 5 AL LA 3 B 0 — Bulk . e & 2 & KU BT 0.10~0.83 Bf , B A T AR AF s Kl 5. 4518 A T
e CT 22 52 An 15 FRAZ B89 5] & B AL A £ R AT TN NSCLC #9 PD-L1 &3k K- P A — € a9 i

(S8R | ) m P A 5 91) 4R ) A3 C T A2 ST T Bk |

[EHKES]R318 [>CikEREG A [3xZ4=11005-202X(2025)04-0443-07

Construction of a nomogram prediction model for PD-L1 expression in non-small cell lung

cancer using spectral CT parameters and clinical features

ZHU Kaibo, DENG Liangna, WANG Haisheng, LIU Jianqiang, LUO Pan, ZHOU Junlin
Department of Radiology, Lanzhou University Second Hospital/the Second Clinical Medical School, Lanzhou University/Key
Laboratory of Medical Imaging of Gansu Province/Gansu International Scientific and Technological Cooperation Base of Medical

Imaging Artificial Intelligence, Lanzhou 730030, China

Abstract: Objective To investigate the preoperative prediction of the expression level of programmed cell death ligand 1
(PD-L1) in non-small cell lung cancer (NSCLC) by a nomogram model constructed with clinical data, conventional CT
signs and spectral CT parameters. Methods A retrospective analysis was conducted on 52 patients with pathologically
confirmed NSCLC and undergoing preoperative spectral CT examination. The patients were categorized into positive and
negative groups according to PD-L1 expression level, and their clinical data, conventional CT signs and spectral CT
parameters were collected. Specifically, clinical data included gender, age, Ki-67 and tumor markers; conventional CT signs
included tumor density, margins, calcification, spiculation, lobulation, pleural indentation and cavitation; and spectral CT
parameters measured in the arterial and venous phases included effective atomic number (Eff-Z), iodine concentration (IC),
water concentration (WC) and normalized iodine concentration (NIC). Intergroup differences were analyzed, and
multivariate Logistic regression was used to identify independent predictors and establish the prediction model which was
evaluated for prediction performance and accuracy using receiver operating characteristic (ROC) curves, calibration curve

and decision curve analyses. Results For clinical data, only the difference in gender between two groups had statistical
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significance (P<0.05). The spectral CT parameters (IC, NIC and Eff-Z) in the arterial and venous phases of PD-L1 positive

group were all greater than those of PD-L1 negative group, with statistically significant differences (£<0.05). Multivariate
Logistic regression analysis identified gender (P=0.024), venous-phase Eff-Z (P=0.002), and venous-phase IC (P=0.003)

as independent predictive factors for PD-L1 expression. The nomogram prediction model constructed with these

independent predictors had an area under curve of 0.80, a sensitivity of 88.00%, and a specificity of 59.00%. The

calibration curve showed that the predicted values had a high consistency with the actual values. The decision curve

revealed that when the high-risk threshold was between 0.10 and 0.83, the model could achieve the maximum net benefit.

Conclusion The nomogram model constructed with spectral CT parameters and clinical data has certain value in predicting

the expression level of PD-L1 in NSCLC.

Keywords: non-small cell lung cancer; nomogram; spectral CT; programmed cell death ligand 1
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Figure 1 A 49-year-old female patient with adenocarcinoma at the upper lobe of the left lung, positive for PD-L1 (TPS>5%)
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Figure 2 A 53-year—old male patient with adenocarcinoma at the upper lobe of the left lung, negative for PD-L1 (TPS <1%)
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Table 1 Comparison of clinical data between PD-L1 positive and negative groups

PERI[1(%)] 5.127 0.024
B 13(52.00) 22(81.50)
& 12(48.00) 5(18.50)

Ki-67 44.60+3.16 47.22+4.15 -0.496 0.666

<2 PD-L1AM A SAMAE M CT HFEELE [11(%)]

Table 2 Comparison of conventional CT signs between PD—-L1 positive and negative groups [cases (%)]

Gy 0.123 0.726
5] 16(64.00) 16(59.26)
Rs) 9(36.00) 11(40.74)

1.621 0.203
22(88.00) 20(74.07)
3(12.00) 7(25.93)

=
ﬁf&il}\q

Sy IHAE 0.931 0.335
7o 7(28.00) 11(40.74)
H 18(72.00) 16(59.26)

SRR AU 0.066 0.797
I 13(52.00) 15(55.56)
f 12(48.00) 12(44.44)

B Y 0.277 0.598
Jc 12(48.00) 11(40.74)
H 13(52.00) 16(59.26)

B ZEPE AN 5K 0.146 0.703
I 8(32.00) 10(37.04)
17 17(68.00) 17(62.96)
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2R X (P<0.05) 5 i P9 4L ] 1y K Mk B2 (Water
Concentration, WC) 2% 53 J& 4t 11 2% & X (P>0.05)
W33,

2.3 PD-L1%FRi%H % [E K Logistic B35 47

B B HA G 22 5 IR S H L CT 4%
fi X g1 CT 22 it S50 A £ I & Logistic [7] 15 43
Br, 45 53 s PE ) (P=0.024) i ik Eff-Z (P=0.002)
Je i Dk 91 IC (P=0.003 ) /& PD-L1 2 3k A9 2k 57 it il
. k4,

%3 PD-L1PAMEFBAMEREE CT EES LR

Table 3 Comparison of quantitative parameters of spectral CT in PD-L1

positive and negative groups

ERSH PD-L1(-) (n=25) PD-L1(+) (n=27) 1/Z 14 P&
Bk
Eff-Z 8.18+0.17 8.39+0.17 4.490 <0.001
IC/mg-cm™ 9.63+2.87 13.1742.97 4.370 <0.001
WC/mg-cm™ 1030.51+6.23 1 028.81+8.60 -0.821 0.416
NIC 0.08+0.03 0.11+0.37 3.107 0.003
el
Eff-Z 8.27+0.14 8.44+0.24 3.210 0.002
IC/mg-cm’ 11.01£2.40 13.93+4.12 3.150 0.003
WC/mg-cm™ 1 025.49+7.38 1 024.63+7.87 -0.410 0.684
NIC 0.32+0.08 0.384+0.10 2.500 0.016
#<4 PD-L1[B1%#Y % E & Logistic B3 5347
Table 4 Multivariate Logistic regression analysis of independent predictive factors
for PD-L1 positive expression
E 2 AUC(95%CI) EAROS TR I E U it
53] 0.65(0.50~0.80) 0.30 0.50 0.48 0.82
FRIKIIRE 1S S8
Eff-Z 0.71(0.56~0.85) 0.37 8.42 0.48 0.89
(@ 0.70(0.56~0.85) 0.37 13.74 0.44 0.93
BeA 0.80(0.68~0.92) 0.47 - 0.88 0.59
2.4 *’Q@ﬁﬂ?ﬁﬁﬂ&ﬁﬂ'l‘iﬁ‘éﬁﬁ ) 0 10 20 30 40 50 60 70 80 90 100
L% Logistic [FIF 4 BP0 B T36 gy i
Py g 2 2 PR ARY ) i A5 78 13 ) NSCLC |9 PD-L1 Zeffy ST [82] 83 84 85 |86 87 8l
FRAT. FIRE AL 0~ WA, AR rp. 22 B o & D 4

(B B DA 0~100 IR AA , K5 2 AL R AH A5 1) 4253, 38
K A3 B 5 B0 IS Bl b i B I NSCLC 1)
PD-L1 ik ACFRMESR(A .

A 3 1) B1) £ T A TR T L 0 A S 7R (1 A o N T
Al , FEF LA Lk 57 75000 PRl 44 2 R A58 AUC 24 0.80,
OB 7 88.00% , ¢ 5 H 59.00%. 1 HE i 23R A
AR T ARE 5 S B & AR AR AR AR, TR RE AR
TSR 2 S 7 >4 e KU [ {5 T 0.10~0.83 1+, fifi
A1) 2 1] 3000 A5 AN 1 i R DR SR B, AT AR A B K 1Y
ks, WL 3~ 5

0 10 20 30 40 50 60 70 80 90 100 110 120

Diagnostic Possibility 01030709

3 ARBIFN NSCLC B PD-L1 K ik7k FHIFIZE
Figure 3 Nomogram for preoperatively predicting PD-L1
expression level in NSCLC
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Figure 4 ROC curves of each factor for predicting

PD-L1 expression
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Figure 5 Calibration curve and decision curve of the nomogram model for predicting PD-L1 expression
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