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[Abstract] Objective To investigate the potential risk factors for immune checkpoint-related pneumonia (CIP) in non-
small cell lung cancer (NSCLC) patients treated with immune checkpoint inhibitors (ICIs), to identify high-risk patients with CIP at
an early stage. Methods A total of 728 NSCLC patients treated with ICIs at the First Affiliated Hospital of Zhengzhou University
from January 2020 to June 2023 were retrospectively selected, including 47 cases with CIP (CIP group), and 141 matched NSCLC
patients without CIP (control group). Clinical data, laboratory tests, and CT images before the first immunotherapy were collected
for all patients in two groups. The FACT medical imaging software was utilized for quantitative emphysema assessment in patients’

CT scans. Univariate and multivariate logistic regression analyses were conducted to identify the risk factors associated with CIP.
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Receiver operating characteristic (ROC) curves were plotted to evaluate the predictive value of these factors for CIP occurrence in
NSCLC patients. Results Among the 47 CIP patients, 40(85.1%) were male, with 25(53.0%) aged between 41 and 65 years. Grade 3

pneumonia according to the Common Terminology Criteria for Adverse Events (CTCAE) was found in 28(59.6%) cases,

characterized by a predominant reticular radiographic pattern. Multivariate logistic regression analysis showed that a low albumin
level (OR=0.889, 95%CI 0.808-0.979, P=0.017), targeted therapy (OR=9.204, 95%CI 1.678-50.486, P=0.011), anti-angiogenic
therapy (OR=0.056, 95%CI 0.020-0.161, P<0.001), and a high percentage of low attenuation area (LAA%) (OR=1.227,95%CI 1.053-
1.430, P=0.009) were significant factors influencing CIP occurrence. The combined predictive model using these four factors showed
an area under the ROC curve of 0.888 (95%CI 0.838-0.939), with a sensitivity of 0.894 and a specificity of 0.801 for predicting CIP in
NSCLC patients. Conclusions Low serum albumin, first-line targeted therapy, and high LAA% are identified as risk factors for CIP

occurrence, while anti-angiogenic therapy is a protective factor. The predictive model based on these four variables effectively predicts

the risk of CIP in NSCLC patients.
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Tab.1 Comparison of the clinical data of two groups of patients with NSCLC

FEIE CIP %l (n=47) X HEZH (n=141) P
PEB [ (%) ] 1.000
5 40(85.1) 120(85.1)
o 7(14.9) 21(14.9)
SRR, (%)) 1.000
18~40 2(4.3) 6(4.3)
40~65 25(53.2) 75(53.2)
>65% 20(42.6) 60(42.6)
BMI [kg/m* M(Q,, Q,)] 22.49(21.23,25.21) 22.58(20.76,24.97) 0.491
A0 5 [ £51] (%) ] 1.000
P 28(59.6) 84(59.6)
® 19(40.4) 57(40.4)
HLUEFA (%)) 0.864
fifides 28(59.6) 82(58.2)
g5 19(40.4) 59(41.8)
HIERITRIIIM(Q, Q)] 4(3,7) 9(6,12) <0.001
NLR [M(Q, Q,)] 2.23(1.74,3.14) 2.64(1.90, 3.93) 0.176
PLR [M(Q, Q,)] 130.07(94.83, 187.01) 146.15(105.71,212.96) 0.243
ALB [g/L, M(Q,, Q,)] 37.30(34.10, 38.80) 40.00(37.00, 41.80) <0.001
JULEF[wmol/L, M(Q,, Q,)] 73.00(62.00, 81.00) 68.00(58.00, 78.00) 0.068
A7 [1611(%)] 0.585
s 43(91.5) 125(88.7)
i 4(8.5) 16(11.3)
H AT [1(%)] 0.030
b 5(10.6) 4(2.8)
= 42(89.4) 137(97.2)
U AT [(41(%)) <0.001
= 6(12.8) 105(74.5)
w 41(87.2) 36(25.5)
LAA% 0.89(0.40, 5.27) 0.25(0.04, 1.00) <0.001
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Fig.1 Lung CT images of the patients with NSCLC
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Tab.2 Imaging features and therapeutic interventions of 47 CIP

Patients
FEAE B (%)
B BRI AL
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CTCAE 732
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s 6(12.8)
ARNHE
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R <R 1] 7(14.9)
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CIP IRYT
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/NIRRT 30(63.8)
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Fig.2 Lung CT images of the NSCLC patients with CIP before and after treatment
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Tab.3 Logistic regression of risk factors for CIP of patients with NSCLC

prap AR 5T EASESniT
OR(95%CI) P OR(95%CI) P

BMI(kg/m’) 1.029(0.946~1.120) 0.508

ZH LAY () 1.060(0.542~2.076) 0.864

PLR 0.999(0.994~1.003) 0.508

NLR 0.961(0.788~1.171) 0.691

i ALB(g/L) 0.878(0.812~0.949) 0.001 0.889(0.808~0.979) 0.017
155 LT (umol /L) 1.026(1.004~1.048) 0.021 1.027(0.997~1.058) 0.077
[ %id 1.376(0.436~4.342) 0.586

L=y 4.077(1.047~15.878) 0.043 9.204(1.678~50.486) 0.011
P A A BIRYT 0.050(0.020~0.128) <0.001 0.056(0.020~0.161) <0.001
T LAA% 1.296(1.134~1.481) <0.001 1.227(1.053~1.430) 0.009
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Fig.3 The ROC curves of the risk factors and model for CIP of
patients with NSCLC
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