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Abstract
Purpose: Small-cell lung cancer (SCLC) is di�cult to cure. In this study, the SEER database was used to
construct a model and explore the potential prognostic factors of SCLC patients.

Methods: The data were sorted out and randomly divided into training cohort and veri�cation cohort.
Univariate and multivariate Cox regression were used in the training cohort to analyze the independent
prognostic factors, then they be incorporated into the Nomogram model. Using the C-index, calibration
algorithm and ROC in conjunction with the risk scores, the model was veri�ed with the veri�cation cohort.
Finally, the overall survivals of those factors were evaluated in the total cases.

Results: In the training cohort, we found that age, race, sex, total stage and extension were independent
factors which were included in the Nomogram model. C-index(s) that obtained from the training and
veri�cation cohorts showed that the model has predictive power. Moreover, the calibration curves and
AUC results proved that the model is of great consistency not only in the training cohort but also in the
veri�cation cohort. Finally, signi�cant differences in survival were observed among the above-mentioned
factors and the overall survivals decreased over time.

Conclusions: Age, race, sex, total stage and extension degree are independent risk factors for overall
survival of patients. The Nomogram model can better predict the 1-year, 3-year and 5-year survival
probabilities, providing accurate reference for clinical individualized treatment.

Introduction
In 2019, lung cancer had the highest incidence and death rate of all cancers in the United States [1].
Small-cell lung cancer (SCLC) is a malignant pulmonary neuroendocrine tumor originating in bronchial
mucosa or glandular epithelium. It is the most malignant and least differentiated lung cancer, accounting
for about 13%-20% of lung cancer [2]. Small-cell lung cancer can be divided into oat type, intermediate
type, and compound type. Its characteristics mainly include fast growth [3], strong invasive, easy drug
resistance, easy recurrence and poor prognosis. Its transfer time is earlier, the scope is wide. Many studies
have shown that smoking is a major risk factor for small-cell lung cancer [4].

At present, there are some challenges in the early diagnosis of small-cell lung cancer. It is mainly
performed by puncture or biopsy, using Tumor, Node, Metastasis Classi�cation (TNM) system or Veterans
Administration (VA) system staging [5]. The clinical treatment of small-cell lung cancer is also di�cult.
Despite this, patients still have metastasis, drug resistance, and even relapse, resulting in high mortality
rates. In order to improve the early diagnosis level of small-cell lung cancer and develop personalized
treatment methods, it is quite indispensable to pay attention to the relevant risk factors and predict its
survival rate systematically and accurately.

This study systematically analyzed the clinical and pathological data of small-cell lung cancer patients
from the Surveillance, Epidemiology, and End Results (SEER) Database (from 1973 to 2015). By
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establishing a statistical model that predicts survival in patients, we explored and discussed the clinical
application of potential prognostic factors in patients with small-cell lung cancer.

Materials And Methods
Data sources

Patients with small-cell lung cancer diagnosed by pathology in the seer database (1973-2015) were
collected by SEER*Stat software. We can extract the patient information including age, race, sex, age of
diagnosis, histologic type, tumor site, pathological stage (T, N, and M), surgical site and situation, tumor
size, the sequence number of primary tumor, tumor type, lateral, extension, the involvement of lymph
nodes, metastasis, death, survival time and state, benign and malignant tumor, and marital status. In
order to understand the in�uencing factors and bene�ts of surgical treatment, we ignored the possible
interference of chemoradiotherapy data. A total of 1207856 patients met the initial requirements.

Data cleaning

Inclusion criteria: (1) The pathological diagnosis was small-cell lung cancer and the Histology/behavior
codes are 8041 8042 8043 8044 and 8045 in the International Classi�cation of Diseases for Oncology
(ICD-O). (2) The year of diagnosis was 1973-2015. (3) Small-cell lung cancer in the bronchi, bronchioles,
or alveoli is the �rst primary tumor.

Exclusion criteria: (1) Tumor’s information is incomplete. (2) Data on patients with unexplained or non-
fatal causes of small-cell lung cancer. (3) The primary tumor is not small-cell lung cancer. After screening,
a total of 4432 small-cell lung cancer patients were included in the study. We randomly divided these
patient data into a training cohort of 1776 (40.07%) and a validation group of 2656 (59.93%) [6-8] with
the createDataPartition function in R caret package.

Statistical analysis

After data cleaning, 4432 cases were included in the study. They were randomly divided into a training
cohort (1766 cases) and a veri�cation cohort (2656 cases). Univariate Cox regression model was
established to analyze the data of the training cohort. The signi�cant variables in univariate analysis
were combined with the Cox regression model to construct a multivariate analysis, so as to clarify the
independent risk factors affecting the survival rate of small-cell lung cancer in the training cohort.
Besides, Nomogram was plotted as a survival prediction model [9, 10]. Then Calibration plots were drawn
to evaluate the prediction models for 1-year, 3-year, and 5-year survival rates [10]. By adding meaningful
variables: age, gender, race, total staging, and extension into the calculation of each patient's risk score,
the risk score of each patient with small-cell lung cancer was calculated and a receiver operating
characteristic (ROC) curve assessment model was produced. Meanwhile, the area under the area under
the curve (AUC) of ROC of the 1-year, 3-year and 5-year survival rate was calculated to evaluate the
accuracy of the model prediction.
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In addition, the Cox regression model with multiple factors was constructed again in the validation group.
The C index, calibration chart and AUC evaluation were veri�ed.

At last, the risk score with total data (including training cohort and veri�cation cohort) was calculated.
The relationship between survival time and survival probability were drawn respectively under the two
conditions of high risk and low risk. The overall survivals of meaningful multivariables (age, sex, race,
pathological stage, and extension) which came from the above model were also analyzed.

All the above were performed by R language (v3.5.3), and the difference was statistically signi�cant when
P<0.05. The whole process can be seen in Fig. S1.

Results
Patient characteristics

As shown in Fig. 1, after data cleaning, 4432 small-cell lung cancer patients were screened, including
1776 in the training cohort and 2656 in the validation group. Clinical and pathological characteristics of
patients in the training cohort, validation group and pre-cleaning group are shown in Table 1.

Univariate Cox analysis results of survival in�uencing factors

Univariate Cox regression analysis was performed on 1776 small-cell lung cancer patients in the training
cohort. Clinical pathologic factors of single factor survival analysis results showed that age, race, sex, the
degree of differentiation, N, M and total stage, surgery of primary site, tumor size, extension, involvement
the lymph nodes, metastasis, death from cancer and non-cancer causes, and sequence of primary tumor,
tumor number, and age of diagnosis is associated with survival time and survival (P < 0.05). There was
no correlation between T stage, operation or no operation, marital status, lateral, survival time and
survival status of patients (P > 0.05) (Table S1).

Multivariate Cox analysis results of survival in�uencing factors

The statistically signi�cant variables in the univariate Cox regression analysis were included in the
multivariate analysis. The results showed that the patients were aged 65-69, aged 75-79, aged 80-84,
aged >=85, white, male, total stage II, tumor invasion range correlated with survival time and survival
status (Table 2).

The Nomogram model building

Based on the results of the multivariate analysis, the Cox regression model was constructed again for the
above meaningful variables. They are included in the Nomogram plot and assigned as the point in the
Nomogram according to the results of the Cox regression model. The total score can be obtained by
adding the single score value of 5 variables. The overall score corresponds to the survival axis values,
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which can predict the 1-year, 3-year, and 5-year survival rates of small-cell lung cancer patients. The
higher the overall score, the higher the survival rate, and vice versa. Detailed results are shown in Fig. 2.

The Nomogram model was tested by training cohort

C-index was used to evaluate the discrimination between the model and the real value of the training
cohort. The results showed that the c-index was 0.6817, indicating that the model was acceptable and
capable of prediction.

The results of the model evaluation using the calibration diagram are shown in Fig. 3A~C respectively.
Three Numbers were taken on average in the sample number, and the �tting coe�cient was set to 100 to
calculate the actual 1-year, 3-year and 5-year survival rates corresponding to those predicted by
Nomogram. The evaluation results show that the calibration curves of the 1-year, 3-year and 5-year
survival prediction of the training cohort are close to the ideal 45° dashed line, indicating that the
predicted values are in good consistency with the actual observed values.

ROC curve prediction was used to evaluate the model. The signi�cant variables in the multivariate
analysis, such as age, sex, race, total stage, and extension, were included in the calculation of the risk
score of each patient. The ROC curve was prepared in combination with the risk score and the AUC was
calculated (Fig. 4A~C). The results showed that the 1-year survival rate prediction (AUC=0.733), 3-year
survival rate prediction (AUC=0.754) and 5-year survival rate prediction (AUC=0.743) in the training cohort
were of moderate accuracy, indicating that the accuracy of survival rate prediction was relatively high.
There was good consistency between the predicted value and the actual value.

Verifying the prediction model with the veri�cation cohort

In the veri�cation cohort, the Cox regression model of multiple factors was built �rst. Then the c-index of
the training cohort was veri�ed. The result of c-index is 0.6778, which conforms to the accuracy of model
prediction of the training cohort and has the ability of prediction.

 It is veri�ed that the calibration diagram of the modeling group is accurate in evaluating the model. The
evaluation results of the validation group on the model are shown in Fig. 3D~F. Evaluation results show
that the one-year, three-year and �ve-year survival prediction correction curves of the veri�cation cohort
are similar to those of the training cohort, with an ideal 45° dotted line. They indicate that the calibration
of the training cohort is relatively accurate.

The ROC curve of the training cohort was veri�ed to evaluate the model. The risk score of each patient in
the validation group was calculated. Then the ROC curve and the area under the curve were calculated by
combining the risk scores (Fig. 4D~F). The results showed that the 1-year survival rate prediction, 3-year
survival rate prediction, and 5-year survival rate prediction of the validation group all belonged to the
range of moderate accuracy, indicating that the ROC curve of the training cohort was relatively accurate
in evaluating the model.
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The overall survival evaluation in the total samples

All patient data from the modeling and validation groups were integrated to obtain the total risk score.
The survival curves of high risk and low risk were plotted (Fig. 5A). Based on the Cox regression model
established above, the effects of 5 meaningful variables (age, gender, race, total staging and leaching
degree) in the multivariate analysis on the survival of patients were analyzed, and the survival curve of
each variable was plotted (Fig. 5B~F).

In the survival analysis, the median survival time of small-cell lung cancer was 7 (0-71) months, and the
average survival time was (11.26±13.09) months. In the one-year survival rate statistics, the one-year
survival rate gradually decreased with the increase of age, from 49.2% to 19.67%. In addition to 50-54
years survival rate (49.7%) was slightly higher than on slightly higher than a group. The 3-year survival
rate also declined gradually, from 16.3% to 5.5%, except for the 65-69 years-old survival rate and the 50-
54 years-old survival rate, which were slightly higher than the previous age group. Although there is a lack
of data on 5-year survival, it is generally declining. The survival rate of black people (41.14%) was higher
than that of white people (36.79%) and other people (32.61%). The survival rate of small-cell lung cancer
in women (40.53%) was higher than that in men (33.32%). In tumor stage, the survival rate showed a
general trend of decreasing with the higher stage, from 76.3% to 22.59%, among which stage IIA (73.0%),
stage III (66.7%) and stage IIIB (52.6%) were slightly higher than the previous stage. In terms of the degree
of an extension, the survival rate decreased gradually with the increase of the range, from 44.4% to 32.0%
(Table S2).

Discuss
This seer study is mainly to analyze the in�uential factors affecting the survival time and state of
patients with small-cell lung cancer in the data of 4432 patients. It �nds that age, race, sex, total stage,
and extension are risk factors related to survival time and survival status in multivariate analysis. Some
studies suggest that the extent of disease, performance status and LDH serum levels are independent
prognostic factors for survival, which is inconsistent with the results of this study [11]. Such
consequences may be related to the different range and mode of data selection.

(a). In the statistics of 1-year survival rate, 3-year survival rate and 5-year survival rate, generally, the
survival rate decreases gradually with the increase of age group. The reasons may be related to physical
quality, physical state at the time of treatment, and treatment strategies. In clinical practice, with the
increase of age, the more complications patients have, the more conservative treatment strategies
doctors may adopt, leading to unsatisfactory treatment effect [12]. Older patients are also likely to be less
willing to cooperate with treatment. Most patients aged 50-54 are in the middle of life and in good
physical condition, have fewer complications [13] so that they can be able to withstand the side effects
brought by chemotherapy and radiotherapy [14]. In conclusion, the patients aged 50-54 have a good early
treatment effect and a positive attitude towards treatment.
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(b). Although the United States is a multiracial country, it is still predominantly white. White people also
have higher average income and education levels than blacks and others, according to the U.S. census
bureau [15]. Therefore, whites have a higher awareness of health care and higher affordability of
treatment. There are still de�ciencies in the racial survival statistics, with seer data lacking in blacks and
others. The results would be more convincing if the number of black patients and others were increased.

(c). Survival rates are signi�cantly higher in women than in men, which is consistent with Eskandar et al.'s
study of the effects of gender on small-cell lung cancer [16, 17]. The reason may have something to do
with men's smoking. Moreover, women are less likely to smoke in general, to a lesser extent than men. As
a result, small-cell lung cancer is less severe in women than in men.

(d). As the total stage increased, the 1-year, 3-year, and 5-year survival analyses showed a decrease in
volatility. It may be related to the treatment strategies adopted by patients. In general, the smaller the
stage, the lighter the disease, the better the physical state, the better the effect of chemotherapy,
radiotherapy and other treatment means. However, patients with high stage are weak and the cancer is
likely to have metastasized, so it is di�cult to take the treatment with large side effects and the curative
effect is not satisfactory.

(e). As the degree of tumor invasion increases, the scope and extent of tumor damage to surrounding
tissues will increase. Likewise, the possibility of distant tumor metastasis will also increase. Even when
patients adopt aggressive treatment strategies, the results are less and less effective, so the survival rate
is inevitably lower.

(f). The degree of differentiation, N, M and total stage, surgery of primary site [18], tumor size,
involvement the lymph nodes [5, 19], metastasis [20], death from cancer and non-cancer causes, and
sequence of the primary tumor, tumor number, and age of diagnosis is meaningful in univariate analysis,
but meaningless in the multifactor analysis. The �rst possibility is that these factors are not strongly
correlated with the survival time and status of patients [21]. The second possibility is that there are cross-
in�uences among various factors, leading to the weakened correlation between factors and results. The
third possibility is that these factors are affected by some confounding factors, leading to errors in the
statistical data.

In this study, on the whole, the SEER database adopted in this study not only has a large amount of data
and rich contents, but also has a large time span of collected patient data. And the patients were from all
over the United States, reducing the statistical bias of patient data from a single institution. These
advantages make the results of this study have a large sample size, so the results are more convincing.
However, the seer database still has some drawbacks. Firstly, the data records of many aspects of
patients in the database are unknown, which greatly reduces the sample size that can be �nally included
in the analysis after data cleaning. Secondly, the patients in the database are all American patients, white
patients are the majority, and the sample size of black and other races is insu�cient. Hence, the survival
prediction model constructed is not suitable for Asia or the world. Third, there were no relevant records of
the patients' physical health conditions before treatment, such as basic diseases, smoking history and
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tumor marker examination results [22-24]. No details were given about the treatment methods [25, 26], the
drugs used to treat it and radiotherapy timing [27]. Adjuvant therapy and quality of life after treatment
were also not mentioned. In the following in-depth studies, more speci�c details of the factors related to
the survival of patients should be explored, such as speci�c treatment strategies based on different age
or physical conditions. At the same time, we will refer to more different databases to study the speci�c
impact of different regions and different races on survival.

Conclusion
On the whole, by identifying and analyzing the independent in�uencing factors of small-cell lung cancer,
this study obtained the effect of different in�uencing factors on the survival time and survival probability
of patients. Besides, a Nomogram was drawn to make a more accurate prediction of 1-year, 3-year and 5-
year survival rates for different patients Patients can also make the most appropriate treatment decisions
based on prognosis, reducing the incidence of incomplete treatment and inappropriate treatment timing.

The �nal results are of great signi�cance for objective analysis of patients' conditions, formulation of
personalized clinical treatment strategies, and even prediction of patients' prognosis. However, there are
still some limitations in this study. The in�uencing factors of small cell lung cancer explored and
obtained in the research process are all known, and it has not been analyzed from a new perspective or
drawn new conclusions in biology, which is lack of innovation.

 In this study, Cox regression model, Nomogram graph and ROC curve model were constructed based on
seer database, which inevitably had undeniable defects. The validation of each model also comes from
internal data. Veri�cation of data from other sources will certainly increase its credibility. We should
continue to collect data on related diseases in other countries and regions, so that we could perfect
research results and data analysis, as well as reduce objective errors and imperfections.
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Variants

Before data
cleaning
(n=1207856, %)

After data cleaning(4452)
  Training

cohort
   (n1=1776,

%)

   Validation
cohort

  (n2=2656, %)

Age(years)      

     0-49 63161(5.23%) 68(3.83%) 103(3.88%)

     50-54 72771(6.02%) 137(7.71%) 189(7.12%)

     55-59 115937(9.60%) 204(11.49%) 312(11.75%)

     60-64 159287(13.19%) 264(14.86%) 426(16.04%)

     65-69 197350(16.34%) 357(20.10%) 520(19.58%)

     70-74 204589(16.94%) 302(17.00%) 450(16.94%)

  75-79 182102(15.08%) 236(13.29%) 370(13.93%)

  80-84 126825(10.50%) 134(7.55%) 203(7.64%)

  85+ 85834(7.11%) 74(4.17%) 83(3.12%)

Race

Black

White

Other

Unknown

Sex

 

128503(10.64%)

1011292(83.73)

66556(5.51%)

1505(0.12%)

 

133(7.49%)

1576(88.74%)

67(3.77%)

 

 

269(10.13%)

2304(86.75%)

83(3.12%)

 

Female

Male

526891(43.62%)

680965(56.38%)

889(50.06%)

887(49.94%)

1387(52.22%)

1269(47.78%)

Grade

  Grade I(Well differentiated)

     Grade II(Moderately
differentiated)

     Grade III(Poorly differentiated

Grade IV(Undifferentiated;
anaplastic)

     Unknown

Stage

     IA

     IB

     II

 

49189(4.07%)

155205(12.85%)

287860(23.83%)

98042(8.12%)

617560(51.13%)

 

40610(3.36%)

19953(1.65%)

204(0.01%)

10948(0.91%)

 

12(0.68%)

20(1.13%)

698(39.30%)

1046(58.90%)

 

 

76(4.28%)

40(2.25%)

1(0.06%)

67(3.77%)

 

17(0.64%)

30(1.13%)

990(37.27%)

1619(60.96%)

 

 

139(5.23%)

81(3.05%)

 

85(3.20%)
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     IIA

     IIB

     III

     IIIA

     IIIB

     IV

     Unknown

Stage_T

     T0

     T1a

     T1b

     T1NOS

     T2a

     T2b

     T2NOS

     T3

     T4

     Unknown

Stage_N

     N0

     N1

     N2

     N3

     Unknown

Stage_M

     M0

     M1a

     M1b

     M1NOS

     Unknown

Size(mm)

11561(0.96%)

3570(0.30%)

35307(2.92%)

16723(1.38%)

144424(11.96%)

924556(76.55%)

 

1810(0.15%)

37157(3.08%)

26211(2.17%)

336(0.03%)

50579(4.19%)

18309(1.52%)

8372(0.69%)

55290(4.58%)

61545(5.10%)

948247(78.51%)

 

118858(9.84%)

23367(1.93%)

98312(8.14%)

35548(2.94%)

931771(77.14%)

 

163491(13.54%)

39995(3.31%)

101911(8.44%)

2518(0.21%)

899941(74.51%)

 

192171(15.91%)

39 (2.20%)

2(0.11%)

309(17.40%)

182(10.25%)

1060(59.68%)

 

 

13(0.73%)

125(7.04%)

116(6.53%)

 

343(19.31%)

142(8.00%)

8(0.45%)

430(24.21%)

599(33.73%)

 

 

364(20.50%)

166(9.35%)

917(51.63%)

329(18.52%)

 

 

716(40.32%)

184(10.36%)

858(48.31%)

18(1.01%)

 

 

488(27.48%)

52(1.96%)

5(0.19%)

432(16.27%)

288(10.84%)

1574 (59.26%)

 

 

19(0.72%)

210(7.91%)

189(7.12%)

3(0.11%)

463(17.43%)

240(9.04%)

7(0.26%)

583(21.95%)

942(35.47%)

 

 

534(20.11%)

255(9.60%)

1383(52.07%)

484(18.22%)

 

 

1082(40.74%)

285(10.73%)

1268(47.74%)

21(0.79%)

 

 

778(29.29%)
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     <=30  

>30,<=50

>50,<=100

>100

Unknown

Extension

<=100

>100,<=300

>300,<=500

>500,<=999

Unknown

Involvement of lymph nodes

None

Lymphatic involvement

Unknown

Metastasis

No metastasis

Distant metastasis

Unknown

Cancer death

Alive or dead of other cause

Dead (attributable to this cancer)

Unknown

Other Death

Alive or dead due to cancer

Dead (attributable to causes other

than this cancer)

Unknown

Status

Alive

Dead

127739(10.58%)

118472(9.81%)

13661(1.13%)

755813(62.57%)

 

190020(15.73%)

71004(5.88%)

82565(6.84%)

271275(22.46%)

592992(49.09%)

 

227488(18.83%)

387376(32.07%)

592992(49.09%)

 

291112(24.10%)

323752(26.80%)

592992(49.09%)

 

223996(18.54%)

732669(60.66%)

251191(20.80%)

 

838213(69.40%)

118452(9.81%)

 

251191(20.80%)

 

142669(11.81%)

1065187(88.19%)

 

482(27.14%)

690(38.85%)

116(6.53%)

 

 

575(32.38%)

231(13.01%)

355(19.99%)

615(34.63%)

 

 

364(20.50%)

1412(79.50%)

 

 

702(39.53%)

1074(60.47%)

 

 

484(27.25%)

1292(72.75%)

 

 

1679(94.54%)

97(5.46%)

 

 

 

387(21.79%)

1389(78.21%)

 

680(25.60%)

991(37.31%)

207(7.79%)

 

 

792(29.82%)

402(15.14%)

501(18.86%)

961(36.18%)

 

 

534(20.11%)

2122(79.89%)

 

 

1062(39.98%)

1594(60.02%)

 

 

770(28.99%)

1886(71.01%)

 

 

2512(94.58%)

144(5.42%)

 

 

 

626(23.57%)

2030(76.43%)
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Sequence number of primary
tumors

One primary only

1st of 2 or more primaries

Others

Unknown

Total number of in situ/malignant

 tumors for patient

1

2

3

Others

Unknown

Age of diagnosis

0-49

50-65

>=66

Marital status

Single (never married)

Married or partner

Separated, divorced or widowed

Unknown

Lateral

     Left, right, or unilateral

Bilateral

paired site or not a paired site

Surgery of Primary Site

No surgery of primary site

Surgery on primary site

Blank(s), unknown or NOS

Whether or not the patient has 

906913(75.08%)

58351(4.83%)

242535(20.08%)

57(0.01%)

 

 

910986(75.42%)

231284(19.15%)

51746(4.28%)

13783(1.14%)

57(0.01%)

 

63161(5.23%)

386132(31.97%)

758563(62.80%)

 

130487(10.80%)

639310(52.93%)

390924(32.37%)

47135(3.90%)

 

1108346(91.76%)

17877(1.48%)

81633(6.76%)

 

649077(53.74%)

179763(14.88%)

379016(31.38%)

 

 

629128(52.09%)

1724(97.07%)

52(2.93%)

 

 

 

 

1729(97.35%)

46(2.59%)

1(0.06%)

 

 

 

68(3.83%)

677(38.12%)

1031(58.05%)

 

256(14.41%)

927(52.20%)

593(33.39%)

 

 

1755(98.82%)

6(0.34%)

15(0.84%)

 

1636(92.12%)

140(7.88%)

 

 

 

1743(98.14%)

2564(96.54%)

92(3.46%)

 

 

 

 

2576(96.99%)

74(2.79%)

6(0.23%)

 

 

 

103(3.88%)

1046(39.38%)

1507(56.74%)

 

353(13.29%)

1366(51.43%)

937(35.28%)

 

 

2622(98.72%)

10(0.38%)

24(0.90%)

 

2426(91.34%)

230(8.66%)

 

 

 

2598(97.82%)
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surgery

No surgical

Surgical

Blank(s), unknown

129389(10.71%)

449339(37.20%)

33(1.86%) 58(2.18%)

       

 
 
Table 2. Multivariate Cox regression analysis results of SCLC
inf=infinite, NA=no answer
 

Figures

Figure 1
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Variables HR 95%CI P SE

Age
  Age0-49
  Age50-54

 
1
1.02

 
Reference
0.65-1.61

 
 
0.926

 
 
0.093
0.410
0.932
2.086
1.903
2.711
2.900
4.538
 
 
2.390
1.583
 
 
3.026
 
 
-0.111
0.726
0.759
 
 
1.566
2.089
0.691
1.490
0.000
1.720
1.750
1.477
 
 
-1.046
0.774
0.457
 
 
-1.675
0.123
NA
 
 
 
-1.246
 
 
 
-0.073
-1.009
-0.595
 
 
0.840
0.331
3.078
 
 
 
NA
 
 
1.703
 
 

  Age55-59
  Age60-64

1.10
1.23

0.71-1.70
0.80-1.89

0.682
0.351

  Age65-69
Age70-74

1.38
1.34

1.02-1.87
0.99-1.81

0.037
0.057

Age75-79
Age80-84
Age>=85

Race
  Black
  White
  Others
Sex
  Female
  Male
Grade
  Grade I
  Grade II
  Grade III
  Grade IV
Stage
  IA
  IB
  II
  IIA

IIB
  III
 IIIA

  IIIB
 IV

Stage N
  N0
  N1
  N2
  N3
Stage M
  M0
  M1a
  M1b
  M1NOS
Surgery of Primary Site
  No surgery of primary site
  Surgery on primary
  site
Size
  <=30
  >30,<=50
  >50,<=100
  >100
Extension
  <=100
  >100,<=300
  >300,<=500
  >500,<=999
Involvement of lymph
Nodes
  None
  Lymphatic involvement
Metastasis
  No metastasis
  Distant metastasis
Cancer death
  Alive or dead of other cause

1.53
1.64
2.38
 
1
1.29
1.32
 
1
1.19
 
1
9.43x10-1
1.35
1.37
 
1
1.53
8.72
1.19
1.54
2.47
1.43
1.49
1.90
 
1
8.77x10-1
1.07
1.05
 
1
6.44 x10-1
1.03
NA
 
1
 
0.84
 
 
1
0.99
0.92
0.93
 
1
1.080
1.028
1.266
 
 
1
NA
 
1
1.67

1.13-2.09
1.17-2.29
1.64-3.46
 
Reference
1.05-1.60
0.94-1.85
 
Reference
1.06-1.32
 
Reference
0.34-2.65
0.60-3.06
0.61-3.09
 
Reference
0.90-2.61
1.14-66.55
0.72-1.97
0.87-2.70
0.00-Inf
0.95-2.15
0.95-2.32
0.81-4.43
 
Reference
0.69-1.12
0.90-1.28
0.85-1.29
 
Reference
0.38-1.08
0.63-1.69
NA
 
Reference
 
0.64-1.11
 
 
Reference
0.85-1.16
0.79-1.08
0.73-1.19
 
Reference
0.90-1.29
0.87-1.21
1.09-1.47
 
 
Reference
NA
 
Reference
0.93-3.03
 

0.007
0.004
5.680x10-6
 
 
0.017
0.113
 
 
0.002
 
 
0.912
0.468
0.448
 
 
0.117
0.037
0.490
0.136
1.000
0.086
0.080
0.140
 
 
0.296
0.439
0.648
 
 
0.094
0.902
NA
 
 
 
0.213
 
 
 
0.942
0.313
0.552
 
 
0.401
0.741
0.002
 
 
 
NA
 
 
0.088
 

Small-cell lung
cancer data
cleaning process.
Because the
amount of small-
cell lung cancer
data is too large,
exceeding the
processing power
of a single excel.
Therefore the
whole data were
split into two
groups for
cleanup. We can
clear the unknown,
blank, and
unclassi�ed data
in each cohort. The
data that were not
relevant to the
study or of no
research
signi�cance were
then purged.
Finally, the two
groups of
processed data are
merged. The
different types of
data are numbered
in line with the
needs of the
research content,
which is helpful for
the following data
analysis.
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0.027
 
 
 
 
0.028
 
 
 
 
 
-0.515
 
 
 
 
 
0.042
0.000
 
 
-0.589
NA

  Dead (attributable to this cancer)
Other Death
  Alive or dead due to cancer
  Dead (attributable to

causes other than
  this cancer)
Sequence number of
primary tumors
  One primary only
  1st of 2 or more
  Primaries
Total number of in situ/
malignant tumors for
patient
  1
  2
  3
Age of diagnosis
  0-49
  50-65
  >=66

 
1
 
3.87x108
 
 
1
 
4.05x108
 
 
 
 
1
0.69
 
 
 
 
1
1.03
0.46
 
1
0.91
NA

Reference
 
0.00-inf
 
 
Reference
 
0.00-inf
 
 
 
 
Reference
0.17-2.84
 
 
 
 
Reference
0.24-4.38
0.00-Inf
 
Reference
0.67-1.24
NA

 
 
0.978
 
 
 
 
0.978
 
 
 
 
 
0.607
 
 
 
 
 
0.967
1.000
 
 
0.556
NA
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Figure 2

The nomogram model of small-cell lung cancer patients. The cleaned SCLC data were randomly divided
into the modeling group and the validation group. First, univariate and multivariate regression analyses
were used to analyze the data of the modeling group. Then the meaningful variables �ltered out were to
construct a Cox regression model. The degree of prediction can be evaluated with c-index, Calibration and
ROC curve. The model was applied to the validation group to verify the degree to which the model
predicted its data. We can record the risk scores of the modeling group and the validation group
respectively. Finally, the model was applied to all small-cell lung cancer data to calculate the total risk
score and study the impact of meaningful variables on survival.
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Figure 3

Calibration curves of small-cell lung cancer patients in the training cohort. A. calibration curve predicting
1-year survival (training cohort); B. calibration curve predicting 3-year survival (training cohort); C.
calibration curve predicting 5-year survival (training cohort); D. calibration curve predicting 1-year survival
(validation cohort); E. calibration curve predicting 3-year survival (validation cohort); F. calibration curve
predicting 5-year survival (validation cohort).
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Figure 4

The AUC curve of ROC of SCLC patients. A. 1−year Survival AUC (training cohort); B. 3−year Survival AUC
(training cohort); C. 5−year Survival AUC (training cohort); D. 1−year Survival AUC (validation cohort); E.
3−year Survival AUC (validation cohort); F. 5−year Survival AUC (validation cohort).
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Figure 5

Survival curves of risk score or independent factors in total SCLC patients. (p=0 means P value < 0.001)
A. risk score. The survival probability and survival time of high-risk group were signi�cantly lower than
that of low-risk group; B. age. As the growth of the age, the survival time and the chances of survival go
down. Nevertheless, the survival curve of patients aged 50-54 was better than that of other age groups; C.
race. According to the survival curve, the Blacks have the better survival in SCLC; D. sex. Over time, the
possibilities of survival decline. Under the comparison, the possibilities of survival are better for women
than for men. E. stage. The lower the staging, the higher the survival time and the survival rate. F.
extension. In general, the greater the degree of extension, the lower the patients’ survival time and survival
probabilities.
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