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Background: Small cell lung cancer (SCLC) is acknowledged as the most aggressive histological subtype 
among the various types of lung cancer. Among patients with advanced-stage SCLC, liver metastasis (LM) is 
frequently observed and is associated with the most unfavorable prognosis. The purpose of the present study 
is to investigate the synchronous metastatic sites in SCLC patients with LM, and to construct a nomogram 
for predicting the survival of these patients.
Methods: The data of SCLC patients with LM in the Surveillance, Epidemiology, and End Results (SEER) 
database were retrospectively analyzed. Univariate and multivariate Cox analyses were conducted to identify 
independent prognostic factors. A prognostic nomogram was developed and validated through calibration 
curves, receiver operating characteristic (ROC) curves, and decision curve analysis (DCA). There were  
128 patients from the Jilin Cancer Hospital selected for external validation. The overall survival (OS) of 
patients with LM was estimated using the Kaplan-Meier method, and survival differences were compared 
using the log-rank test.
Results: This study included a total of 8,858 patients, with independent prognostic factors for LM in 
SCLC patients being age, gender, primary site, surgery, radiotherapy, chemotherapy, brain metastasis, and 
lung metastasis. The calibration, ROC curves, and DCA collectively demonstrated the outstanding predictive 
accuracy of the prognostic nomogram. Bone was the most common accompanying organ for metastasis in 
SCLC-LM patients, followed by the lungs. Among the eight different groups based on metastatic patterns, 
compared to patients with isolated LM, those with concurrent metastases at other sites had a higher risk of 
death and poorer prognosis. Patients with LM accompanied by lung metastasis had the poorest prognosis, 
with a median survival time of 2 months.
Conclusions: The nomogram is anticipated to serve as a precise and individualized instrument for 
forecasting the survival of SCLC with LM. Identifying the locations of synchronous extra LM and their 
corresponding prognoses can aid in guiding treatment decisions and optimizing treatment approaches. 
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Introduction

Lung cancer is one of the most common cancers and a 
leading cause of cancer-related deaths worldwide. It is 
estimated that there are 2 million new cases and 1.76 million  
deaths from lung cancer each year (1). Small cell lung 
cancer (SCLC) is the most aggressive histological type, 
accounting for 15% of all lung cancer cases (2). It is 
characterized by its high malignancy, short doubling time, 
rapid growth, easy metastasis, and poor prognosis. There 
are 60% to 75% of SCLC patients already with metastasis 
at the time of diagnosis (3). Common sites of metastasis 
include the contralateral lungs, liver, adrenal glands, brain, 
bone, and/or bone marrow (4). In CASPIAN study, the 
subgroup analysis results of distant metastases in SCLC 
were released, with liver metastasis (LM) being the highest 
proportion of 52.8% (5). Furthermore, it has been found 
in other studies that whether it is solitary organ metastasis 
or multi-organ metastasis, the liver is the most common 
site of metastasis (4,6,7). SCLC patients with isolated LM 
or combined metastasis with other organs have the poorest 
prognosis (6,7). Compared to other metastatic sites, the 
liver is the organ where metastasis occurs earliest (8).

Immunotherapy combined with chemotherapy has 
improved the median overall survival (OS) of SCLC patients 
to 12–15 months (9), and the 5-year OS rate in advanced-
stage patients increased to 12% (10,11). For SCLC patients 
with LM, the drugs available for second-line and subsequent 

therapies are limited (12). As the most prevalent and 
earliest site of SCLC metastasis, LM in SCLC patients is 
an important consideration for various treatment modalities 
including chemotherapy and immunotherapy and effective 
control of LM can help achieve overall benefits. Therefore, 
accurate evaluation of the prognosis of SCLC patients with 
LM can better identify high-risk groups, help to choose the 
best treatment methods and improve the survival rate of 
patients.

In recent years, several studies have identified factors 
such as age, gender, race, Tumor Node Metastasis (TNM) 
stage, treatment modalities, and metastatic sites that are 
associated with the prognosis of SCLC patients (13,14). To 
the best of our knowledge, there is currently no available 
nomogram to predict the survival probability of SCLC 
patients with LM. In this study, we utilized a large SCLC 
cohort from the Surveillance, Epidemiology, and End 
Results (SEER) database to investigate prognostic factors 
in SCLC patients with LM and developed a novel risk 
stratification system to predict their OS. Furthermore, we 
validated the nomogram in an independent cohort and 
conducted a series of tests to evaluate its performance and 
clinical utility. We present this article in accordance with 
the TRIPOD reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-24-1423/rc).

Methods

Selection of study population

In this retrospective study, SEER program was the basis 
of our analysis. The SEER*stat 8.3.9.2 software was used 
to extract data from the SEER Research Plus Data 18 
Registries (2000–2018) dataset. We selected patient records 
diagnosed with SCLC between 2010 and 2018. The 
International Classification of Diseases for Oncology, third 
edition (ICD-O-3) codes (8002, 8041, 8042, 8043, 8044, 
8045) were used to identify SCLC cases (15). The inclusion 
criteria for this study were as follows: (I) patients with a 
pathological diagnosis of SCLC as the sole primary tumor; 
(II) patients with LM; (III) age ≥18 years; (IV) availability of 
complete clinical and pathological information. The study 
population was randomly divided into a training cohort 
and a validation cohort in a 7:3 ratio. The classification 
process was performed using R version 3.6.3 software. The 
external validation cohort data was obtained from patients 
treated at the Jilin Cancer Hospital between 2013 and 
2023, with patient screening criteria consistent with those 
used in the training cohort. The study was conducted in 
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accordance with the Declaration of Helsinki (as revised in 
2013). The study was approved by the Ethics Committee 
of Jilin Province Cancer Hospital (Ethics No. 202406-008-
01, date of approval: 24 June 2024). The external validation 
data for this study were derived from the electronic medical 
record system of Jilin Cancer Hospital. Only the clinical 
information of the patients was collected retrospectively, 
and any characters with the subjects’ identities were deleted 
from the research results to ensure that personal privacy was 
not disclosed. Consequently, the Ethics Committee granted 
a waiver for the requirement of written informed consent. 
The flowchart of the whole procedure is shown in Figure 1.

Statistical analysis

The Chi-squared test was used for analyzing categorical 
variables. To facilitate analysis, age was categorized into 
three groups: <65, 65–75, and >75 years. Univariate 
and multivariate Cox proportional hazards regression 
analyses were performed on the training cohort to identify 
independent prognostic factors for constructing the 
nomogram. The receiver operating characteristic (ROC) 
curve and area under the curve (AUC) were used to 
evaluate the discriminatory performance of the nomogram. 
Calibration curves were used to assess the consistency 

between predicted probabilities and actual survival 
outcomes. Decision curve analysis (DCA) was employed to 
further evaluate the clinical utility of the predictive model. 
The bootstrap values were calculated with 1,000 resamples. 
X-tile software (Yale University, New Haven, CT, USA) 
was used to identify the optimal cutoff value of the risk 
score, and all patients were divided into high-risk and low-
risk groups. Kaplan-Meier analysis was used to assess the 
survival time of each subgroup of patients, and the log-rank 
test was utilized to determine differences in survival time. 
Median OS was defined as the median time from diagnosis 
to death as the result of any cause. Statistical analysis was 
conducted using R software version 3.6.3. In this study, a  
P value <0.05 was considered statistically significant.

Results

Baseline characteristics of the study population

Ultimately, there were 8,858 patients diagnosed with 
LM from SCLC from the SEER database, and they 
were randomly divided into a training cohort (n=6,200) 
and a validation cohort (n=2,658) in a 7:3 ratio. Table 1 
summarizes the demographic and clinical characteristics of 
SCLC patients with LM. Among all patients, 3,303 (37.3%) 
were below the age of 65 years, and the majority were male 

SCLC patients from 2000 to 2018 in 
the SEER database (n=128,310)

Identified patients for analysis 
(n=8,858)

Patients with the same inclusion and 
exclusion criteria were screened from 

Jilin Cancer Hospital from 2013 to 2023

Exclude:
• Patients without liver metastasis (n=110,706)
• Brain, bone, and lung metastasis unknown (n=1,135)
• Race: unknown (n=14)
• Marital status: unknown (n=684)
• Primary site: unknown (n=1,035)
• Survival month: unknown (n=17)
• TNM: unknown (n=2,744)
• Laterality: unknown (n=3,117)

Validation cohort 
(n=2,658)

Training cohort 
(n=6,200)

External validation 
cohort (n=128)

Figure 1 Patient selection flowchart.
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Table 1 Clinical baseline characteristics of SCLC patients with LM

Variables Subgroups Validation cohort (n=2,658) Training cohort (n=6,200) Total cohort (n=8,858)

Sex, n (%) Female 1,248 (47.0) 2,909 (46.9) 4,157 (46.9)

Male 1,410 (53.0) 3,291 (53.1) 4,701 (53.1)

Race, n (%) White 2,395 (90.1) 5,530 (89.2) 7,925 (89.5)

Black 176 (6.6) 465 (7.5) 641 (7.2)

Other 87 (3.3) 205 (3.3) 292 (3.3)

Age, years, n (%) <65 978 (36.8) 2,325 (37.5) 3,303 (37.3)

65–75 1,003 (37.7) 2,258 (36.4) 3,261 (36.8)

>75 677 (25.5) 1,617 (26.1) 2,294 (25.9)

Marital status, n (%) No 1,252 (47.1) 3,024 (48.8) 4,276 (48.3)

Yes 1,406 (52.9) 3,176 (51.2) 4,582 (51.7)

Radiation, n (%) No 1,881 (70.8) 4,390 (70.8) 6,271 (70.8)

Yes 777 (29.2) 1,810 (29.2) 2,587 (29.2)

Surgery, n (%) No 2,649 (99.7) 6,169 (99.5) 8,818 (99.5)

Yes 9 (0.3) 31 (0.5) 40 (0.5)

Laterality, n (%) Bilateral 39 (1.5) 94 (1.5) 133 (1.5)

Left 1,123 (42.2) 2,619 (42.2) 3,742 (42.2)

Right 1,496 (56.3) 3,487 (56.2) 4,983 (56.3)

Bone metastasis, n (%) No 1,506 (56.7) 3,549 (57.2) 5,055 (57.1)

Yes 1,152 (43.3) 2,651 (42.8) 3,803 (42.9)

Brain metastasis, n (%) No 2,200 (82.8) 5,108 (82.4) 7,308 (82.5)

Yes 458 (17.2) 1,092 (17.6) 1,550 (17.5)

Lung metastasis, n (%) No 2,065 (77.7) 4,849 (78.2) 6,914 (78.1)

Yes 593 (22.3) 1,351 (21.8) 1,944 (21.9)

T stage, n (%) T0 7 (0.3) 27 (0.4) 34 (0.4)

T1 280 (10.5) 622 (10.0) 902 (10.2)

T2 729 (27.4) 1,616 (26.1) 2,345 (26.5)

T3 574 (21.6) 1,411 (22.8) 1,985 (22.4)

T4 1,068 (40.2) 2,524 (40.7) 3,592 (40.6)

N stage, n (%) N0 317 (11.9) 669 (10.8) 986 (11.1)

N1 152 (5.7) 385 (6.2) 537 (6.1)

N2 1,571 (59.1) 3,623 (58.4) 5,194 (58.6)

N3 618 (23.3) 1,523 (24.6) 2,141 (24.2)

Primary site, n (%) Main bronchus 309 (11.6) 755 (12.2) 1,064 (12.0)

Upper lobe 1,322 (49.7) 2,987 (48.2) 4,309 (48.6)

Middle lobe 107 (4.0) 225 (3.6) 332 (3.7)

Lower lobe 587 (22.1) 1,396 (22.5) 1,983 (22.4)

Overlapping 42 (1.6) 95 (1.5) 137 (1.5)

Lung Nos 291 (10.9) 742 (12.0) 1,033 (11.7)

SCLC, small cell lung cancer; LM, liver metastasis; Nos, not otherwise specified.
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(53.1%) and married (51.7%) individuals. There were 
1,944 patients (21.9%) with lung metastasis, 1,550 patients 
(17.5%) with brain metastasis, and 3,803 patients (42.9%) 
with bone metastasis. The most common stages among the 
patients were T4 stage with 3,592 cases (40.6%) and N2 
stage with 5,194 cases (58.6%). 

Prognostic factors for SCLC patients with LM

The prognostic factors for SCLC patients with LM were 
selected using univariate and multivariate Cox regression 
models. The results of Cox regression analysis on the 
training cohort are shown in Table 2. In the univariate Cox 
regression analysis, age, gender, surgery, chemotherapy, 
radiotherapy, bone metastasis, brain metastasis, lung 
metastasis, N stage, and primary tumor site were significantly 
associated with the OS of patients. Finally, the results of 
the multivariate Cox regression analysis indicated that 
age, gender, primary tumor site, surgery, radiotherapy, 
chemotherapy, brain metastasis, and lung metastasis were 
independent prognostic factors (Table 2). Patients who 
received surgery [hazard ratio (HR) =0.46; 95% confidence 
interval (CI): 0.31–0.67; P<0.001], chemotherapy (HR 
=0.23; 95% CI: 0.21–0.24; P<0.001), and radiotherapy 
(HR =0.72; 95% CI: 0.68–0.77; P<0.001) had a lower risk 
of death. Additionally, male gender, advanced age, brain 
metastasis, lung metastasis, and different primary tumor 
sites were associated with higher risks of death.

Development and validation of the prognostic nomogram

Based on the prognostic factors selected in the training 
cohort, we developed a prognostic nomogram to predict 
the OS of SCLC patients with LM (Figure 2). In the 
nomogram, each patient was represented by a line on the 
variable axis, indicating the score for each variable. The 
scores for each variable were summed to calculate the 
individual’s total risk score, and a line was then drawn on 
the survival probability axis to visually estimate the patient’s 
6-, 12-, and 18-month OS.

To validate the prognostic nomogram, ROC curves were 
plotted for both the training and validation cohorts, and 
the corresponding AUC values were calculated. As shown 
in Figure 3, in the training cohort, the AUC values of the 
nomogram for 6-, 12-, and 18-month OS were 0.82, 0.75, 
and 0.75, respectively. In the validation cohort, the AUC 
values were 0.81, 0.74, and 0.71, respectively. Furthermore, 
we compared the AUC values of the nomogram with those of 

all the independent prognostic factors. The results showed 
that the nomogram had higher AUC values for 6-, 12-, and 
18-month OS than any individual factor in both the training 
and validation cohorts. As shown in Figure 4, calibration 
curves were generated to assess the consistency between the 
predicted survival rates by the nomogram and the actual 
observed values. These points were close to the 45-degree 
diagonal line, indicating a good agreement between the 
predicted and actual survival rates. Finally, DCA curves 
were plotted (Figure 5), and the results showed that the 
prognostic nomogram had a wider and more practical range 
of threshold probabilities, significantly increasing the net 
benefit. This suggested that the nomogram had high clinical 
utility in predicting OS for SCLC patients with LM.

External validation of the nomogram’s predictive accuracy 
for OS

External validation was conducted to assess the predictive 
accuracy of the established nomogram for SCLC patients 
with LM. There were 128 patients treated at Jilin Cancer 
Hospital from 2013 to 2023 included in this validation 
set, following the same inclusion and exclusion criteria as 
the training cohort. The C-index was found to be 0.69 
(95% CI: 0.64–0.75), with corresponding AUCs of 0.73, 
0.77, and 0.78 for 6-, 12-, and 18-month, respectively  
(Figure 3G). The calibration curves (Figure 4G-4I) for 6-, 
12-, and 18-month survival illustrate a strong concordance 
between projected values and observed survival probabilities. 
These findings from the external validation process suggested 
that the nomogram constructed in this investigation possessed 
a notable degree of precision and reliability, rendering it 
appropriate for forecasting 6-, 12-, and 18-month OS rates in 
SCLC patients with LM.

Establishment of risk stratification system

By using X-tile to calculate the optimal cutoff value of the 
risk score, all patients including the training cohort and 
the validation cohort were divided into low-risk group and 
high-risk group. The Kaplan-Meier survival curve clearly 
showed that the prognosis of the high-risk group patients 
was worse than that of the low-risk group patients (Figure 6).

Survival rates of SCLC patients with LM in different 
metastatic sites

All patients were further divided into 8 groups based on 
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Table 2 Univariate and multivariate Cox regression analyses in SCLC with LM

Characteristics
Univariate Cox regression Multivariate Cox regression

HR 95% CI P HR 95% CI P

Sex (vs. female)

Male 1.16 1.10–1.22 <0.001 1.18 1.12–1.24 <0.001

Race (vs. White) 0.20

Black 0.93 0.85–1.03 0.18

Other 0.9 0.78–1.05 0.18

Age, years (vs. <65) <0.001

65–75 1.21 1.14–1.29 <0.001 1.1 1.03–1.16 0.005

>75 1.59 1.49–1.70 <0.001 1.19 1.11–1.27 <0.001

Radiation (vs. no)

Yes 0.61 0.57–0.64 <0.001 0.72 0.68–0.77 <0.001

Chemotherapy (vs. no)

Yes 0.21 0.20–0.22 <0.001 0.23 0.21–0.24 <0.001

Surgery (vs. no)

Yes 0.55 0.37–0.80 0.002 0.46 0.31–0.67 <0.001

Bone metastasis (vs. no)

Yes 0.95 0.89–0.99 0.04

Brain metastasis (vs. no)

Yes 1.09 1.02–1.16 0.02 1.27 1.18–1.37 <0.001

Lung metastasis (vs. no)

Yes 1.14 1.07–1.21 <0.001 1.07 1.00–1.14 0.04

T stage (vs. T0) 0.05

T1 1.14 0.76–1.72 0.53

T2 1.31 0.87–1.96 0.19

T3 1.29 0.86–1.94 0.21

T4 1.29 0.86–1.92 0.22

N stage (vs. N0) 0.002

N1 0.87 0.77–0.99 0.04

N2 0.97 0.89–1.05 0.42

N3 0.87 0.79–0.96 0.005

Primary site (vs. main bronchus) <0.001

Upper lobe 1.01 0.93–1.09 0.89 1.01 0.93–1.09 0.87

Middle lobe 0.95 0.81–1.11 0.48 0.98 0.84–1.15 0.83

Lower lobe 1.05 0.95–1.15 0.34 0.98 0.89–1.07 0.62

Overlapping 1.29 1.04–1.61 0.02 1.27 1.02–1.58 0.03

Lung Nos 1.18 1.06–1.31 0.002 1.14 1.03–1.27 0.01

Nos, not otherwise specified; HR, hazard ratio; CI, confidence interval; SCLC, small cell lung cancer; LM, liver metastasis.
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Figure 2 Nomogram for predicting survival of SCLC with LM patients. LM, liver metastasis; SCLC, small cell lung cancer; OS, overall 
survival; Nos, not otherwise specified.

whether LM was accompanied by other metastases. There 
were statistically significant differences in OS among these 
8 groups (Figure 7). Figure 8 shows that when comparing 
the HR under different metastasis patterns, it was found 
that patients with multiple metastatic sites had a higher risk 
of death. In patients presenting with two metastatic sites, it 
was observed that individuals with liver and brain metastases 
exhibited an 11% elevated mortality risk compared to 
those with solely LM, with a median survival duration of 
4 months (P=0.02). Similarly, patients with liver and lung 
metastases demonstrated a 19% increased risk of death and 
a median survival time of 2 months (P<0.001). Additionally, 
among patients with three metastatic sites, those with liver, 
brain, and lung metastases experienced a 23% higher risk of 
mortality in comparison to individuals with only LM, with a 
median survival time of 3 months (P<0.001). Furthermore, 
among patients with four metastatic sites, those with liver, 
brain, bone, and lung metastases had a 19% higher risk 
of death compared to those with only LM, with a median 
survival time of 3 months (P=0.01).

Other potential prognostic factors for OS

Due to the limited information of the SEER database, we 

explored the potential prognostic factors affecting the OS 
of SCLC-LM patients based on our external validation 
data of 128 cases. We analyzed several relevant prognostic 
factors including: Eastern Cooperative Oncology Group 
Performance Status (ECOG PS), pleural metastasis, adrenal 
metastasis, smoking history, and neutrophil-to-lymphocyte 
ratio (NLR). Different subgroup analyzes were conducted 
based on the number of metastases in different metastasis 
sites, types of systemic treatment, and whether they received 
prophylactic cranial irradiation (PCI). The results are 
shown in Table 3. None of the above potential influencing 
factors was found to be significantly associated with the OS 
of SCLC-LM patients.

Discussion

This  s tudy  constructed  a  prognost ic  nomogram 
incorporating variables such as age, gender, surgery, 
chemotherapy, radiotherapy, bone metastasis, brain 
metastasis, lung metastasis, N stage, and primary tumor 
site to predict the OS probability of individuals diagnosed 
with SCLC-LM patients. The validity of the nomogram 
model was confirmed through analysis of an independent 
cohort, demonstrating significant discriminatory power 
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Figure 3 The ROC curves of the nomogram and each independent predictor at 6 (A), 12 (B), and 18 (C) months in the validation cohort; at 
6 (D), 12 (E), and 18 (F) months in the training cohort; at 6, 12, and 18 months (G) in the external validation cohort. AUC, area under the 
curve; ROC, receiver operating characteristic.

and accuracy in both the training and validation cohorts. 
Furthermore, patients were categorized into 8 subgroups 
based on their distinct metastasis locations, and the OS rates 
were compared among patients with varying metastatic 
conditions.

Currently, there is a lack of research that comprehensively 
documents the characteristics and prognosis of SCLC 
patients with LM. To the best of our knowledge, our study 
is the first to establish a prognostic prediction nomogram 
for SCLC-LM patients. This nomogram offers the benefit 
of visually representing the score for each variable and the 
personalized probability of survival, thereby enhancing its 
utility in clinical settings.

Our research results indicate that among SCLC-LM 
patients, females had a better prognosis than males, which 
may be related to the stimulatory effect of androgens on 
lung cancer growth (16). In previous studies, advanced 

age has been reported as an unfavorable prognostic factor 
for SCLC patients (17-19). Our study showed that elderly 
SCLC patients diagnosed with LM at an early stage had a 
higher risk of death. This increased risk may be associated 
with age-related degenerative changes in various organ 
functions and an increased incidence of other diseases (20). 
Additionally, older patients may be more susceptible to the 
toxic reactions caused by systemic treatments, while younger 
patients have better overall health and greater tolerance to 
the side effects of chemotherapy and radiotherapy (21,22). 
Surgery should only be considered in those with stage I 
to IIA disease (T1–2N0M0) (23), analyses of the SEER 
database also suggest that surgery may be appropriate for 
some patients with localized disease (24,25). In our study, 
due to the advanced stage at which most patients were 
diagnosed, only a small percentage (0.5%) underwent 
surgical intervention. Those patients who were eligible for 
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Figure 4 Calibration curves of the nomogram. OS prediction in the training cohort: 6-month (A), 12-month (B), and 18-month (C). OS 
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Figure 6 Patients were divided into high and low risk groups according to the optimal cut-off value in the training cohort (A) and validation 
cohort (D). Impact of high-risk and low-risk score groups on survival time and survival status in training cohort (B) and validation cohort (E). 
Survival curves for high-risk and low-risk groups in the training cohort (C) and validation cohort (F).
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Figure 7 Kaplan-Meier survival curves of SCLC patients with LM 
and different metastatic sites. LM, liver metastasis; SCLC, small 
cell lung cancer.

surgery demonstrated a more favorable prognosis. 
For late-stage SCLC patients, chemotherapy alone or 
combined with radiotherapy is considered standard 
treatment (2). Our research confirmed that patients 
who underwent chemotherapy and radiation therapy 
had a significantly increased survival period. 

SCLC is an aggressive malignant tumor that 
commonly metastasizes to multiple organs, often 
progressing from one organ to another in most  
patients (26). One study has found that SCLC patients 
are prone to multiple-site metastases, especially LM 
combined with metastases in other parts of the body (27).  
Cai et al. conducted a retrospective cohort study 
and found that nearly 42% of extensive-stage SCLC 
patients had metastases in at least two distant sites (7). 
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Table 3 Other potential prognostic factors for overall survival

Characteristics
Univariate Cox regression

HR (95% CI) P value

ECOG PS (vs. 0)

1 0.81 (0.39–1.68) 0.57

2 1.76 (0.60–5.13) 0.30

Pleural metastasis (vs. no)

Yes 1.68 (0.86–3.27) 0.13

Adrenal metastasis (vs. no)

Yes 1.06 (0.61–1.84) 0.85

Smoking (vs. no)

Yes 1.28 (0.84–1.95) 0.25

Chemotherapy type (vs. chemotherapy alone)

Chemotherapy plus 
immunotherapy

0.79 (0.52–1.19) 0.26

PCI (vs. no)

Yes 2.01 (0.69–5.84) 0.20

Number of liver metastases (vs. single)

Multiple 1.29 (0.76–2.22) 0.37

Number of lung metastases (vs. single)

Multiple 1.68 (0.87–3.25) 0.12

Number of bone metastases (vs. single)

Multiple 2.51 (0.64–9.87) 0.19

NLR 1.03 (0.99–1.07) 0.10

ECOG PS, Eastern Cooperative Oncology Group Performance 
Status; PCI, prophylactic cranial irradiation; NLR, neutrophil-to-
lymphocyte ratio; HR, hazard ratio; CI, confidence interval.

In our study, we found that 42.9% of patients had 
concomitant bone metastases, 17.5% had concomitant 
brain metastases, and 21.9% had concomitant lung 
metastases. Among them, SCLC patients with 
concomitant brain or lung metastases in addition to 
LM had a worse prognosis. Therefore, incorporating 
metastatic indicators into the prognostic system and 
quantifying their impact on LM can improve the 
accuracy of the prognostic nomogram. Adding them to 
the nomogram may be a better choice.

Compared to other conventional staging systems, 
the nomogram constructed in this study showed 
higher accuracy in predicting the survival of patients 
with SCLC-LM at 6, 12, and 18 months based on 
ROC analysis. However, excellent discrimination or 
calibration performance does not necessarily translate 
into excellent clinical utility in practice (28). Therefore, 
DCA was used to evaluate the clinical utility of the new 
nomogram. The predictive model developed in this 
study demonstrated significantly better clinical utility 
compared to conventional staging systems.

There are still certain limitations in this study. First, 
it takes a lot of time and money to evaluate a study as 
large as this study as a prospective study. Thus,  this 
research employed a retrospective study design, which 
inherently introduces selection bias. Second, the 
constraints inherent in the SEER database precluded 
the acquisition of data pertaining to general health 
status, genetic mutations, and treatment plans, thereby 
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impeding more comprehensive prognostic analyses. 
Furthermore, this study did not incorporate several 
potential prognostic factors for SCLC, including ECOG 
PS, pleural and adrenal metastases, receipt of PCI, the types 
of systemic treatment, the number of metastatic lesions 
at each site, smoking history, and NLR. Although we 
examined these variables using our own external validation 
data, the limited sample size precluded the identification 
of any significant associations with prognosis.  Future 
prospective studies with more samples are needed to verify 
the results of this study.

Conclusions

In conclusion, a prognostic nomogram has been developed 
for SCLC patients with LM, incorporating 10 variables 
such as age, gender, surgery, chemotherapy, radiotherapy, 
bone metastasis, brain metastasis, lung metastasis, N 
stage, and primary tumor site. This tool aids in the precise 
evaluation of OS and the identification of high-risk 
individuals. Identifying the locations of synchronous extra 
LM and their corresponding prognoses can aid in guiding 
treatment decisions and optimizing therapeutic strategies.
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