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Objective: This work aimed to explore the prognostic risk factors of lung cancer (LC) patients and establish a line chart prediction 
model.
Methods: A total of 322 LC patients were taken as the study subjects. They were randomly divided into a training set (n = 202) and 
a validation set (n = 120). Basic information and laboratory indicators were collected, and the progression-free survival (PFS) and 
overall survival (OS) were followed up. Single-factor and cyclooxygenase (COX) multivariate analyses were performed on the 
training set to construct a Nomogram prediction model, which was validated with 120 patients in the validation set, and Harrell’s 
consistency was analyzed.
Results: Single-factor analysis revealed significant differences in PFS (P<0.05) between genders, body mass index (BMI), carci-
noembryonic antigen (CEA), cancer antigen 125 (CA125), squamous cell carcinoma antigen (SCCA), treatment methods, treatment 
response evaluation, smoking status, presence of pericardial effusion, and programmed death ligand 1 (PD-L1) at 0 and 1–50%. 
Significant differences in OS (P<0.05) were observed for age, tumor location, treatment methods, White blood cells (WBC), uric acid 
(UA), CA125, pro-gastrin-releasing peptide (ProGRP), SCCA, cytokeratin fragment 21 (CYFRA21), and smoking status. COX 
analysis identified male gender, progressive disease (PD) as treatment response, and SCCA > 1.6 as risk factors for LC PFS. The 
consistency indices of the line chart models for predicting PFS and OS were 0.782 and 0.772, respectively.
Conclusion: Male gender, treatment response of PD, and SCCA > 1.6 are independent risk factors affecting the survival of LC 
patients. The PFS line chart model demonstrates good concordance.
Keywords: laboratory parameters, LC, nomogram prediction model, KM analysis, cox multivariate analysis

Introduction
Since the middle of the 20th century, the incidence and mortality of LC have grown rapidly, thus, LC has become one of 
the cancers with a high incidence worldwide and one of the cancers with the highest proportion of cancer-related deaths1. 

Although the incidence of LC in Europe and the United States has decreased to some extent in recent years, the incidence 
of LC in China is still very high, which is closely related to the high number of smokers in China.2 Many clinical studies 
have found that LC patients must achieve “three early”, that is, early detection, early diagnosis, and early treatment, in 
order to achieve good therapeutic results.3,4 However, the prognosis for most LC patients is still very poor. This is mainly 
because the early symptoms of LC are not obvious and have been overlooked by patients, while when patients enter the 
hospital, about 75% of patients are already in the late stage of LC, and the prognosis of the late stage is relatively poor.5 
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Therefore, the threat caused by LC to people’s lives and health has become a non-negligible problem in clinical practice, 
and improving the prognosis of patients with LC necessary.

According to histopathological classification, LC is mainly divided into small cell LC (SCLC) and non-small cell LC 
(NSCLC) (including squamous cell carcinoma (SCC), adenocarcinoma, and large cell carcinoma). Among them, SCLC 
occurs in approximately 15% of all LC patients, is the most malignant form, and proliferates and metastasizes rapidly, 
and has a poor prognosis.6,7 NSCLC has a high incidence of approximately 85% among LC diseases, and although LC is 
less malignant and metastasizes later than SCLC, it still has a high mortality and recurrence rate.8,9 Therefore, both 
SCLC and NSCLC have the potential for a poor prognosis. At present, the TNM staging system is mainly used to 
evaluate the prognosis of LC patients in clinical practice,10 that is, the prognosis of LC patients is evaluated by evaluating 
the primary site of LC tumor (T stage), lymph node involvement (N stage), and whether distant metastasis occurs (M 
stage), and the application effect is good. Of course, in addition to oncological factors, other factors such as the patient’s 
treatment modality, sex, age, and laboratory parameters may also have an impact on the prognosis of patients with LC. 
Some experts have proposed that routine blood tests can predict the prognosis of nasopharyngeal carcinoma patients.11 

Other studies have confirmed biomarkers for LC prognosis and risk stratification of leukocyte cholesterol 25-hydroxylase 
(CH25H).12 Although there have been many studies on prognostic factors in LC, there is still a lack of effective models 
to predict the prognosis of LC patients with LC. The proposed nomogram prediction model offers the possibility of 
solving this problem.13 A nomogram can be used to graphically display complex formulas quickly, intuitively, and 
accurately. It is often used in the medical field for the prediction of adverse events of diseases, such as the prediction of 
adverse events of chronic heart failure.14 At present, the nomogram prediction model has also been studied for the 
prediction of clinical metastasis of NSCLC,15 and the novel International Association for the Study of Lung Cancer 
(IASLC) grade of invasive lung adenocarcinoma,16 all of which reflect a good adjuvant effect in the treatment of patients.

Based on the above, the prognostic risk factors of patients were analyzed by collecting the LC of blood laboratory 
parameters of clinical patients as well as the prognosis of patients. A nomogram prediction model for LC prognosis was 
also constructed, and the Nomogram prediction model was internally validated to assess its practicability. It provides the 
possibility of improving the survival rate of patients by improving the treatment pertinence of clinical patients and 
providing a more effective means of disease evaluation in clinical practice.

Study Methods
Study Subjects
A total of 202 LC patients were diagnosed at the Xi’an International Medical Center Hospital between June 2019 and 
April 2022, and 120 patients from The First Affiliated Hospital of Xi’an Jiaotong University between October 2019 and 
April 2022 were retrospectively studied. The general clinical conditions of all patients (such as gender, age, body mass 
index (BMI), Eastern Cooperative Oncology Group (ECOG) score, smoking status, alcohol consumption, tumor condi-
tions (including tumor location, pathological classification, and metastatic site), presence of PE/PF, etc.), treatment 
methods (immunotherapy alone/in combination with other therapies), number of treatment lines, adverse reactions during 
immunotherapy, clinical efficacy evaluation results, whether they died due to severe immune-related adverse events 
(irAEs), programmed death ligand 1 (PD-L1) test results, LC gene (epidermal growth factor receptor (EGFR)/anaplastic 
lymphoma kinase (ALK)/ Kirsten rat sarcoma viral oncogene homologue (KRAS)/TP53, etc.) expression, whether 
antibiotics are used and blood laboratory parameters (blood routine, liver and kidney function, coagulation, myocardial 
enzymes, thyroid, tumor markers, etc.) test results; through telephone or hospital follow-up to obtain the patient’s disease 
progression or death. A total of 202 patients from one center were included in the training set for statistical analysis and 
the construction of a Nomogram prediction model. Subsequently, the Nomogram prediction model was validated using 
a separate validation set of 120 patients from the other center. This study was conducted in accordance with the 
Declaration of Helsinki. As this study is a retrospective study, the data are anonymous and informed consent is not 
required. The Ethics Committee of Xi’an International Medical Center Hospital approved this retrospective study 
(GJYX-KY-2023-057).
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Inclusion and Exclusion Criteria
(1) Inclusion criteria: All patients were diagnosed by lung biopsy; complete blood routine, liver and kidney function, 
tumor markers, and other test data of patients before treatment; patients had at least once, or a course of treatment; 
patients received subsequent follow-up investigation, and follow-up data were complete.
(2) Exclusion criteria: Patients with pneumonia, advanced liver disease, and severely abnormal liver function before 
treatment; patients with severe blood and immune system diseases before treatment and patients with other tumor 
diseases.

Grouping of Training Set
(1) Grouping according to general clinical data

Gender: male patients (1); female patients (0).
Age: ≤ 64 years (0); > 64 years (1).
BMI: ≤ 22.3 kg/m2 (0); > 22.3 kg/m2 (1).
ECOG score: 0 ~ 1 point (0); 2 points (1).
Smoking or not: smokers (1); non-smokers (0).
Alcohol drinking or not: drinkers (1); non-drinkers (0).
Pathological types of tumors: patients with SCLC (0), SCC (1), adenocarcinoma (2), and other pathological types (3).
Tumor metastasis: non-metastatic (0), metastasis to one organ (1), metastasis to two organs (2), and metastasis to 

three or more organs (3).
Treatment: Patients treated with immune monotherapy (0); patients treated with immunotherapy combined with 

radiotherapy/chemotherapy/bevacizumab (1).
Clinical efficacy evaluation: Patients with complete response (CR), partial response (PR), stable disease (SD) (0); and 

patients with progressive disease (PD) (1).
Immune adverse reactions: presence of irAE (1); absence of irAE (0).
Death due to irAEs: patients who died due to irAEs (1); other patients (0).
PD-L1 assay results:17 patients with TPS 0 (0); 1% ≤ patients with TPS < 50% (1); patients with TPS >50% (2).
LC gene detection: patients with EGFR/ALK/KRAS/TP53 results of 0 (0); patients with other EGFR/ALK/KRAS/ 

TP53 results (1).
(2) Blood laboratory index examination data

These mainly include routine blood tests, liver function, renal function, myocardial enzymes, inflammatory index, 
coagulation function, tumor markers, and thyroid function tests.

Routine blood tests included the neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), monocyte/ 
lymphocyte ratio (MLR), eosinophil/lymphocyte ratio (ELR), systemic immune inflammatory index (SII), prognostic 
nutritional index (PNI), acute lung injury (ALI), White blood cell count (WBC), neutrophil count (NEUT), hemoglobin 
(HB), platelet count (PLT), lymphocyte count (LY), eosinophil (EO), basophil (BASO), and monocyte ratio (MON).

Liver and kidney function tests included gamma-glutamyl transferase (GGT), alkaline phosphatase (ALP), serum 
prealbumin (PA), albumin (ALB), and blood uric acid (UA).

Myocardial enzyme examination revealed, creatine kinase MB (CK-MB), lactate dehydrogenase (LDH).
Inflammatory markers: C-reactive protein (CRP), and procalcitonin (PCT).
Coagulation function tests: D-dimer (D-D), fibrinogen (FIB), and fibrin degradation products (FDP).
Tumor marker examination revealed, carcinoembryonic antigen (CEA), carbohydrate antigen 125 (CA125), pro- 

gastrin-releasing peptide (ProGRP), squamous cell carcinoma antigen (SCCA), cytokeratin fragment 21 (CYFRA21).
Thyroid function tests included serum total triiodothyronine (T3), free thyroxine (T4), thyroid-stimulating hor-
mone (TSH).
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Follow-Up
All patients were followed up via telephone at the hospital or home, or consultation at the hospital. The follow-up cutoff 
was July 2022 or the patient died. PFS was assessed from the time of treatment initiation until disease recurrence or 
death, and OS was assessed from the time of treatment initiation until death. The PFS and OS of patients in the above 
groups were analyzed to evaluate the relationship between their clinical conditions, blood laboratory parameters, PFS, 
and OS.

Statistical Methods
All data were imported into Excel software and subjected to statistical analysis using SPSS 19.0. Descriptive statistics for 
continuous variables were expressed as mean ± standard deviation, and t-tests were employed for analysis. Multivariate 
analysis was conducted using Cox regression to identify independent prognostic factors. Independent risk factors 
influencing patient prognosis were determined, and a significance level of P<0.05 was considered statistically significant. 
The Nomogram prediction model was constructed using R software based on the selected variables. The model was then 
validated using a validation set consisting of 120 lung cancer (LC) patients. The predictive value of the column line chart 
model was evaluated using the Harrell concordance index.18

Results
Analysis of Patient Survival
In this work, the PFS time for 202 LC patients ranged from 1 to 32 months, with a median PFS time of 7 months. The OS 
time ranged from 2 to 39 months, with a median OS time of 12 months. The overall survival status of all patients is 
illustrated in Figure 1.

Statistical Situation of PFS in Each Group
Statistical results of PFS in the General Case Group
As indicated in Table 1, significant statistical differences in PFS were observed among different genders, BMI levels, 
treatment methods, treatment response, smoking status, and the presence of pericardial effusion, as well as between TPS 
0 and 1% versus TPS 1% to 50% (P<0.05). However, no significant differences were observed with other indicators 
(P>0.05).

Statistical Results of PFS Under Blood Routine Index Grouping
As can be observed from Figure 2, there was no significant statistical difference in PFS among different levels of NLR, 
PLR, MLR, ELR, SII, PNI, ALI, WBC, NEUT, HB, PLT, LY, EO, BASO, and MON (P>0.05).

Figure 1 Survival analysis. (A): PSF time, (B) OS time).
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PFS Statistical Results of Liver, Kidney, Myocardium, Inflammation, and Coagulation Indexes
From Figure 3, it can be observed that there are no significant statistical differences in progression-free survival (PFS) 
among different levels of GGT, ALP, PA, ALB, UA, CK-MB, LDH, CRP, PCT, D-D, FIB, and FDP (P>0.05).

Statistical Results of PFS in Tumor Markers and Thyroid Function Groups
From Figure 4, it can be observed that there are no significant statistical differences in progression-free survival (PFS) 
among different levels of ProGRP, CYFRA21, T3, T4, and TSH (P>0.05). However, there are significant statistical 
differences in PFS among different levels of CEA, CA125, and SCCA (P<0.05).

Table 1 Comparison of PFS Under General Clinical Indicators Group

Item Group Mean ± Standard  
Deviation (Months)

P

Gender Female (0) 9.82 ± 7.93 0.000*

Males (1) 7.69 ± 4.41

Age > 64 years old (1) 8.15 ± 5.27 0.459
≤ 64 years old (0) 8.09 ± 5.42

BMI ≤ 22.3 kg/m2 (0) 6.81 ± 4.13 0.032*

> 22.3 kg/m2 (1) 9.03 ± 5.89
ECOG 0 ~ 1 points (0) 8.35 ± 5.58 0.199

2 ~ 3 points (1) 7.18 ± 4.16
Smoking Yes (1) 7.76 ± 4.21 0.004*

No (0) 8.84 ± 6.68

Drinking Yes (1) 8.39 ± 4.41 0.485
No (0) 8.09 ± 5.43

Location Left lung (0) 8.49 ± 5.94 0.833

Right lung (1) 7.83 ± 4.85
Pathological type NSCLC (1) 8.18 ± 5.53 0.260

SCLC (2) 7.56 ± 4.18

Pleural effusion No (1) 9.38 ± 6.09 0.695
Yes (0) 8.01 ± 5.28

Pericardial effusion No (1) 9.00 ± 10.20 0.040*

Yes (0) 8.09 ± 5.21
Number of transfers 0 (0) 8.25 ± 5.26 0.104~.833

1 (1) 9.12 ± 6.04

2 (2) 7.23 ± 4.76
3 (3) 7.04 ± 4.22

Treatment methods Immunomonotherapy (1) 10.00 ± 4.92 0.021*

Combined drugs (0) 7.94 ± 4.92
Therapeutic effect evaluation CR, PR, and SD (0) 3.65 ± 3.46 0.011*

PD (1) 9.66 ± 5.00

irAE No (0) 8.11 ± 5.38 0.996
Yes (1) 8.12 ± 5.27

irAEs-induced death (n = 70) No (0) 7.90 ± 4.96 0.580

Yes (1) 7.50 ± 3.54
PD-L1 TPS0 (0) 8.16 ± 4.79 (0) vs (1). 024* 

0.447,0.4791% ≤ TPS < 50% (1) 8.00 ± 8.93

TPS ≥ 50% (2) 7.53 ± 6.24
LC genes (EGFR/ ALK/ KRAS/TP53) All = 0 (0) 8.13 ± 5.19 0.091

One item was not 0 (1) 8.47 ± 6.91

Note: *Suggested P<0.05 in contrast to (0).
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OS Statistics of Patients in Each Group
General OS Statistics in a Group
As outlined in Table 2, significant statistical differences in OS were observed among different age groups, tumor 
locations, treatment methods, and smoking status (P<0.05). However, there were no significant differences with other 
indicators (P>0.05).

The Statistical Results of OS Under the Grouping of Blood Routine Indexes
As illustrated in Figure 5, there were no significant statistical differences in OS among different levels of NLR, PLR, 
MLR, ELR, SII, PNI, ALI, NEUT, HB, PLT, LY, EO, BASO and MON (P>0.05), while there were statistical differences 
in OS among different levels of WBC (P<0.05).

Figure 2 The statistical analysis of PFS under the grouping of routine blood parameters. (A–O) NLR, PLR, MLR, ELR, SII, PNI, ALI, WBC, NEUT, HB, PLT, LY, EO, BASO, 
and MON).
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PFS Statistical Results of Liver, Kidney, Myocardium, Inflammation, and Coagulation Indexes
From Figure 6, it can be observed that there are no significant statistical differences in OS among different levels of GGT, 
ALP, PA, ALB, CK-MB, LDH, CRP, PCT, D-D, FIB, and FDP (P>0.05). However, there is a statistically significant 
difference in OS among different levels of UA (P<0.05).

OS Statistical Results of Tumor Markers and Thyroid Function Groups
From Figure 7, it was evident that there are no significant statistical differences in OS among different levels of CEA, T3, 
T4, and TSH (P>0.05). However, there were significant statistical differences in OS among different levels of CA125, 
ProGRP, SCCA, and CYFRA21 (P<0.05).

Cox Multivariate Analysis
In the single-factor analysis influencing PFS and OS times, indicators with P<0.05 were subjected to Cox multivariate 
analysis. Table 3 demonstrated that male gender, treatment response assessed as PD, and SCCA > 1.6 were independent 
prognostic risk factors for PFS in LC patients. Table 4 indicates that there were no significant independent risk factors for 
OS time in LC patients (P>0.05).

Figure 3 The statistical analysis of PFS under the grouping of liver, kidney, cardiac, inflammation, and coagulation indicators. (A–L) GGT, ALP, PA, ALB, UA, CK-MB, LDH, 
CRP, PCT, D-D, FIB, and FDP).
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Concordance Assessment of Nomogram Prognostic Model
In this work, a validation set of 120 patients was utilized to validate the PFS Nomogram prognostic model. To assess the 
predictive value of the Nomogram prognostic model, we conducted inflammation treatment and employed the Harrell 

Figure 4 The statistical analysis of PFS under the grouping of tumor markers and thyroid function. (A–G): CEA, CA125, ProGRP, SCCA, CYFRA21, T3, T4, and TSH; 
*denoted significant differences compared to ≤ 14.9, 23.3, 1.6, with P<0.05).

Table 2 Comparison of OS Under the Group of General Clinical Indicators

Item Group Mean ± Standard  
Deviation (Months)

P

Gender Female (0) 15.43 ± 9.31 0.136

Males (1) 14.75 ± 7.45
Age > 64 years old (1) 15.60 ± 8.60 0.011*

≤ 64 years old (0) 13.98 ± 6.67

BMI ≤ 22.3 kg/m2 (0) 13.41 ± 7.22 0.308
> 22.3 kg/m2 (1) 15.92 ± 8.10

ECOG 0 ~ 1 points (0) 14.87 ± 7.67 0.152

2 ~ 3 points (1) 14.95 ± 8.55
Smoking Yes (1) 14.59 ± 7.01 0.008*

No (0) 15.33 ± 8.94

Drinking Yes (1) 14.97 ± 7.99 0.284
No (0) 14.06 ± 6.02

Location Left lung (0) 15.86 ± 8.83 0.036*

Right lung (1) 14.15 ± 6.93
Pathological type NSCLC (1) 14.96 ± 7.93 0.634

SCLC (2) 15.08 ± 7.65
Pleural effusion No (1) 17.50 ± 9.67 0.086

Yes (0) 14.66 ± 7.64

Pericardial effusion No (1) 17.40 ± 12.10 0.064
Yes (0) 14.82 ± 7.73

(Continued)
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consistency index for evaluation. The consistency index for predicting PFS was 0.782 (95% CI: 0.743–0.804). 
A consistency index greater than 0.7 indicates a high similarity between the predicted results from the Nomogram and 
the actual results, with differences within an acceptable range.

Discussion
Due to LC being one of the malignancies with the poorest prognosis worldwide and having a high mortality rate, 
improving the prognosis of LC patients is a crucial topic in clinical research.19 The prerequisite for enhancing the 
prognosis of LC patients is understanding the risk factors that influence patient outcomes. Wang et al20 confirmed that 
higher age, advanced clinical TNM staging, increased expression of miRNA-21 and miRNA-155 in NSCLC tissues were 
independently associated with lower survival rates in NSCLC patients. Huang et al21 proposed that the pretreatment 
lymphocyte percentage is a reliable indicator for predicting cancer prognosis and an accurate response marker for lung 
adenocarcinoma and advanced cancer. Thus, factors influencing the prognosis of LC patients may include clinical 
baseline conditions and laboratory indicators. However, there is currently no comprehensive analysis study linking 
these factors with LC. Based on this study, general clinical data, blood laboratory indicators related to liver and kidney 
function, cardiac markers, inflammation, and tumor markers were collected and analyzed for 322 patients.

The progression of LC may impact other organs such as the liver and kidneys. Moreover, during the treatment 
process, drug metabolism and toxicity are associated with the liver and kidneys,22 prompting the collection of liver and 
kidney indicators. As LC is a systemic disease, it may also trigger a systemic inflammatory response23. Studies suggest 
that the occurrence of thyroid dysfunction may be higher in LC patients,24 leading to the collection of thyroid function 
indicators. Additionally, research proposes that LC patients may exhibit abnormal coagulation enzyme activity, possibly 
related to the tumor itself or changes in the anticoagulation mechanism. Abnormal coagulation enzyme activity is 
correlated with poor patient prognosis.25 PFS and OS are crucial indicators commonly used to assess the prognosis of 
cancer patients, closely linked to survival evaluation. In this study, the analysis examined the associations between PFS, 
OS, clinical factors, and laboratory indicators, evaluating the risk factors influencing PFS and OS. The results revealed 
that male gender, treatment response assessed as PD, and SCCA > 1.6 are independent prognostic risk factors for PFS in 
LC patients. The poorer prognosis in male patients may be associated with differences in sex hormones, immune 
response, and other factors. Studies indicate that androgens can promote the growth and differentiation of tumor cells, 

Table 2 (Continued). 

Item Group Mean ± Standard  
Deviation (Months)

P

Number of transfers 0 (0) 12.75 ± 6.48 0.088~.773

1 (1) 16.26 ± 8.14

2 (2) 15.57 ± 8.61
3 (3) 12.88 ± 6.03

Treatment methods Immunomonotherapy (1) 18.90 ± 10.87 0.014*

Combined drugs (0) 14.49 ± 7.33
Therapeutic effect evaluation CR, PR, and SD (0) 10.63 ± 6.78 0.594

PD (1) 16.36 ± 7.65

irAE No (0) 14.59 ± 7.62 0.378
Yes (1) 15.80 ± 8.47

irAEs-induced death (n = 70) No (0) 12.72 ± 5.189 0.091

Yes (1) 16.00 ± 11.31
PD-L1 TPS0 (0) 14.79 ± 7.53 0.194~.708

1% ≤ TPS < 50% (1) 14.71 ± 9.31

TPS ≥ 50% (2) 16.06 ± 9.65
LC genes (EGFR/ ALK/ KRAS/TP53) All = 0 (0) 14.95 ± 7.74 0.487

One item was not 0 (1) 14.47 ± 8.80

Note: *Suggested P<0.05 in contrast to (0).
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potentially making LC tumors more prone to proliferation and spreading in males, thereby increasing invasiveness. 
Additionally, gender differences in the immune system result in relatively weaker anti-cancer immune responses in 
males, affecting the survival period of LC, possibly related to the inhibitory effects of androgens on the immune 
system.26,27 A treatment response assessed as PD suggests that patients evaluated as having disease progression after 
treatment have a higher risk of progression-free survival compared to other assessment results (such as stability and 
partial remission). This aligns with the general understanding in clinical practice, typically associated with an adverse 
prognosis.28 SCCA is a biomarker associated with SCC and is commonly used to assess specific types of cancer. Studies 
indicate that elevated SCCA levels are associated with the malignancy, invasiveness, or other adverse biological 
characteristics of tumors. Increased SCCA is considered a marker of poor prognosis in LC patients, linked to disease 
progression, recurrence, or shortened survival.29

Figure 5 The statistical analysis of PFS under the grouping of routine blood parameters. (A–O) NLR, PLR, MLR, ELR, SII, PNI, ALI, WBC, NEUT, HB, PLT, LY, EO, BASO, 
and MON; *denoted significant differences compared to ≤ 8.6, with P<0.05).
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Figure 6 The statistical analysis of PFS under the grouping of liver, kidney, cardiac, inflammation, and coagulation indicators. (A–L) GGT, ALP, PA, ALB, UA, CK-MB, LDH, 
CRP, PCT, D-D, FIB, and FDP; “*” denoted significant differences compared to ≤ 328.3, with P<0.05).

Figure 7 The statistical analysis of PFS under the grouping of tumor markers and thyroid function. (A–H) CEA, CA125, ProGRP, SCCA, CYFRA21, T3, T4, and TSH; 
*denoted significant differences compared to ≤ 23.3, 31.4, 1.6, 13.9, with P<0.05).
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A Nomogram prognostic model, also known as a nomograph or a nomogram, can comprehensively analyze multiple 
quantitative and qualitative variables and predict the occurrence of a specific event (such as PFS and OS). It visually 
evaluates survival risk through graphical representation.30 The Nomogram prognostic model is based on the results of 
Cox regression analysis.31 According to the study findings, we further combined the complete dataset, including variables 
such as gender, treatment response (PD or other), SCCA levels, and PFS information for each patient. We fitted a Cox 
proportional hazards model, ensuring the continuity of each variable, and then extracted the model’s results to create 
a Nomogram, illustrating the impact of each variable. After establishing the Nomogram prognostic model, we evaluated 
its performance using the Harrell concordance index (C-index) on a validation set of 120 patients.32 The Harrell C-index 
is a metric used to assess the predictive performance of survival analysis models, such as the Cox proportional hazards 
model.33 It measures the accuracy of the model in ordering patient survival times, indicating whether the model correctly 
predicts longer survival times for patients with longer actual survival times among adjacent patients. The Harrell C-index 
ranges from 0 to 1, where 1 indicates perfect prediction of survival time order, 0.5 indicates predictions equivalent to 
random chance, and values below 0.5 indicate predictions opposite to actual outcomes. Upon evaluation, the consistency 
index for predicting PFS using the Nomogram model was 0.782, indicating good consistency. However, it is essential to 
note that the Harrell C-index has certain limitations, such as low sensitivity to model changes, the neglect of time 
dependence, and susceptibility to sample size influences.34,35 Therefore, further exploration will be conducted to validate 
more effective evaluation methods in future studies.

Conclusion
In summary, by analyzing the clinical and hematological laboratory parameters affecting LC prognosis, it was concluded 
that being male, having a treatment response assessed as PD, and SCCA > 1.6 are independent risk factors affecting the 
survival of LC patients. The PFS Nomogram model demonstrated a good fit. However, this result is contrary to the 

Table 3 Cox Multivariate Analysis of PFS Time

B SE Wald df Sig. Exp(B)

Gender −0.629 0.273 5.316 1 0.021* 0.533
BMI 0.031 0.189 0.027 1 0.868 1.032

Smoking 0.278 0.205 1.837 1 0.175 1.321

Pericardial effusion 0.886 0.808 1.203 1 0.273 2.425
Immunomonotherapy 0.092 0.310 0.087 1 0.767 1.096

Therapeutic effect 1.395 0.218 40.786 1 0.000* 4.036

PDL1 −0.639 0.414 2.379 1 0.123 0.528
CEA −0.250 0.234 1.145 1 0.285 0.779

SCCA −0.535 0.184 8.477 1 0.004* 0.585

Note: * suggested P<0.05 for the comparison.

Table 4 Cox Multivariate Analysis of OS Time

B SE Wald df Sig. Exp(B)

Age 0.056 0.371 0.023 1 0.881 1.057
Location 0.040 0.366 0.012 1 0.914 1.040

Smoking −0.684 0.425 2.593 1 0.107 0.504

Immunomonotherapy 0.698 0.633 1.217 1 0.270 2.010
SCCA −0.125 0.410 0.093 1 0.760 0.882

CA125 −0.438 0.386 1.288 1 0.256 0.645
WBC 0.991 0.637 2.420 1 0.120 2.695

UA −0.230 0.411 0.313 1 0.576 0.795

CYFRA21 −0.239 0.384 0.387 1 0.534 0.788
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conclusions of other studies or normal logic, which may be because this is retrospective and unicentric, resulting in 
certain limitations in the observation of prognostic indicators, which causes errors in the conclusions. Therefore, a large- 
sample prospective validation study is required in the future. This study also provides a research basis for the nomogram 
model in the clinical application of prognostic evaluation in LC.
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