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[Abstract] Objective: To investigate the risk factors for pulmonary infection during chemotherapy in patients with small cell lung
cancer (SCLC) and to develop and validate a risk prediction model. Methods: Patients with SCLC who received chemotherapy at the
First Affiliated Hospital of Nanjing Medical University from April 2020 to March 2022 were retrospectively enrolled as the training
cohort (n=251) , and a prospective cohort of SCLC patients was consecutively included as the validation cohort (n=112). According to
follow-up outcomes, patients were divided into the pulmonary infection and non-infection groups. In the training cohort, univariate and
multivariate logistic regression analyses were performed to identify independent risk factors and to construct a scoring model. The
discriminative ability of the model was evaluated using the receiver operating characteristic (ROC) curve, and calibration was assessed
using calibration curves. The model was compared with previously reported nomogram models and further validated in the validation
cohort. Results: Multivariate logistic regression analysis showed that smoking history, pleural effusion, hoarseness, single - agent
chemotherapy, and albumin <35 g/L after the first cycle of chemotherapy were independent risk factorsfor pulmonary infection in
patients with SCLC (all P < 0.05). Based on these five variables, the SCLC-PIR scoring model was established. In the training cohort,
the area under the curve (AUC) was 0.870(95% CI: 0.818-0.922) , with an optimal cutoff value of 5 points, yielding a sensitivity of
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71.7% and a specificity of 89.4%. The calibration curve demonstrated good consistency between the infection risks predicted by this

model and the actual risks. The predictive performance of the model remained stable when applied to the validation cohort, with an

AUC of 0.896 (95% CI: 0.832-0.961). Furthermore, the predictive efficacy of this model outperformed previous nomogram models.

Conclusion: The SCLC-PIR scoring model, based on smoking history, pleural effusion, hoarseness, single-agent chemotherapy, and post

-chemotherapy albumin <35 g/L, shows good discrimination and calibration in predicting pulmonary infection during chemotherapy in

patients with SCLC, and may be useful for early identification of high-risk patients.
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Table 1 Clinical characteristics of the training set
Pulmonary infection Non-pulmonary infection
Variable eroup(n=53) group(n=198) X121 P

Sex[n(%)] 4.122 0.042

Male 50094.34) 165(83.33)

Female 3(5.66) 33(16.67)
Age(years,x £5) 64.00 +9.06 66.20 + 8.50 -1.649 0.100
BMI(kg/m®, x + 5) 2382 +4.41 2449 £2.87 -1.153 0.251
Smoking history[n(%) ] 44(83.02) 98(49.49) 19.125 <0.001
Alcohol abuse[ n(%) ] 17(32.08) 45(22.73) 1.964 0.161
Hypertension[ (%) ] 20(37.73) 61(30.81) 0.918 0.338
Diabetes[n(%) ] 8(15.09) 25(12.63) 0.223 0.637
Coronary artery disease[n(%) ] 4(7.55) 8(4.04) 1.129 0.288
Chronic obstructive pulmonary disease[n(%) ] 7(13.21) 15(7.58) 1.658 0.198
Pleural effusion[ n(%) ] 14(26.42) 11(5.56) 20.285 <0.001
Chemotherapy-induced myelosuppression[ n(%) ] 4(7.55) 11(5.56) 0.295 0.587
Hoarseness[1(%) ] 48(90.57) 99(50.00) 28.352 <0.001
Use of antibiotics[n(%) ] 21(39.62) 89(44.95) 0.482 0.488
Clinical stage[n(%) ] 0.416 0.519

Limited stage 12(22.64) 37(18.69)

Extensive stage 41(77.36) 161(81.31)
Chemotherapy[n(%) ] 6.148 0.013

Single-agent chemotherapy 26(49.06) 61(30.81)

Combination chemotherapy 27(50.94) 137(69.19)
Chemotherapy cycle[ M(Pas, Pys) ] 4(3,6) 4(2,5) -1.615 0.106
Radiotherapy[n(%) ] 15(28.30) 55(27.78) 0.006 0.940
Post-chemotherapy albumin(g/L, % + 5) 33.52+4.24 37.34 £4.36 -5.690 <0.001
Post-chemotherapy leukocyte (X10°/L, % + 5) 4.26 +2.98 495 +3.78 -1.223 0.222
Post-chemotherapy hemoglobin(g/L, % + s) 121.43 £ 16.33 116.82 +20.60 1.507 0.133
Neutrophil to lymphocyte ratio(x £ s) 3.00 £ 2.05 244 +1.63 -1.814 0.071
Platelet to lymphocyte ratio(x £ s) 114.84 £ 53.29 103.63 £ 36.43 -1.787 0.077
KPS score(x £ ) 93.02 +5.03 97.65 £ 5.46 -0.666 0.506
Fall risk score(x £s) 1.75 £ 0.70 1.70 £ 0.70 0.439 0.661
Padua DVT risk score (x % 5) 3.32+£0.55 3.37 +£0.53 -0.638 0.524
Braden score(x + 5) 21.81 £ 1.51 21.89 = 1.61 -0.337 0.737
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Table 2 Results of univariate and multivariate logistic regression analyses

Univariate logistic regression analysis

Multivariate logistic regression analysis

Variable OR 95% CI P OR 95% CI P
Sex 0.959 0.888-1.035 0.277 - - -
Age 1.596 0.246-10.352 0.624 - - -
BMI 1.012 0.945-1.083 0.732 - - -
Smoking history 5.156 1.503-17.681 0.009 4.185 1.647-10.633 0.003
Alcohol abuse 0.493 0.169-1.433 0.194 - - -
Hypertension 1.199 0.415-3.468 0.737 - - -
Diabetes 1.718 0.426-6.936 0.447 - - -
Coronary artery disease 0.879 0.156-4.971 0.884 - - -
Chronic obstructive pulmonary disease 1.001 0.209-4.797 0.999 - - -
Pleural effusion 11.54 2.781-47.884 0.010 10.311 3.121-34.066 0.028
Chemotherapy-induced myelosuppression 0.753 0.100-5.681 0.783 - - -
Hoarseness 7.968 3.099-20.49 0.017 6.976 3.059-15.909 0.012
Use of antibiotics 1.244 0.671-2.307 0.488 - - -
Clinical stage 0.637 0.223-1.814 0.398 - - -
Chemotherapy 2.163 1.167-4.009 0.014 2.296 1.047-5.032 0.038
Chemotherapy cycle 0.986 0.83-1.172 0.875 - - -
Radiotherapy 1.161 0.394-3.418 0.787 - - -
Post-chemotherapy albumin 0.799 0.724-0.882 0.025 0.817 0.747-0.894 0.021
Post-chemotherapy leukocyte 0.886 0.744-1.055 0.175 - - -
Post-chemotherapy hemoglobin 1.025 0.999-1.051 0.056 1.020 0.998-1.041 0.069
Neutrophil to lymphocyte ratio 0.921 0.796-1.111 0.388 - - -
Platelet to lymphocyte ratio 0.996 0.989-1.003 0.253 - - -
Barthes ADL score 0.943 0.849-1.049 0.282 - - -
Fall risk score 1.035 0.347-3.089 0.950 - - -
Padua DVT risk score 0.806 0.203-3.194 0.758 - - -
Braden score 1.045 0.728-1.501 0.811 - - -
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Smoking history History of smoking=6 months 1.267
Pleural effusion Moderate or more pleural effusion on image 2.070
Hoarseness Voice change persistion=2 weeks 1.956
Chemotherapy Single-agent chemotherapy regimen 0.886
Hypoalbuminemia  Albumin<35 g/L. 1.902
SCLC-PIR seore: 0-8 point
-2 0 2 4
Total point T L T L T L T L 1
-3 -1 1 3 5
Risk of infecfion 0.2 0.30.40.50.60.7 0.8 0.9
1 SCLC-PIRiFHRE M2
Figure 1 Construction of the SCLC-PIR scoring model
—SCLC-PIR scoring model AUC=0.870 100
— Nomogram model (Zhang et al.) AUC=0.607
— Nomogram model (Fu et al. ) AUC=0.637
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Figure 3 Bootstrap calibration curve of the SCLC - PIR

scoring model in the training set
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Table 3 Distribution of SCLC-PIR scores and risk of pul-

monary infection

Number of  Number of patients  Predicted  Actual

Points  patients with pulmonary risk risk
(n) infection(n) (%) (%)

0 31 0 0.7 0.0
1 35 | 1.8 29
2 40 2 4.6 5.0
3 57 8 11.5 14.0
4 29 4 25.8 13.8
5 31 17 48.3 54.8
6 21 14 71.6 66.7
7 4 4 87.1 100.0
8 3 3 94.8 100.0
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