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Background

Surgical resection could improve the survival of patients with early-stage small cell lung cancer (SCLC). However, there is a lack of dedicated studies concentrating on surgical treatment in older patients with T1-2N0M0 SCLC. Thus, we performed this population-based study to investigate whether older patients with T1-2N0M0 SCLC could benefit from surgery.



Methods

We collected the data of patients with SCLC between 2000 and 2015 from the Surveillance, Epidemiology, and End Results Program database. Older patients (≥ 65 years) with T1-2N0M0 SCLC were included, and we converted the staging information into those of the eighth edition. The propensity score matching (PSM) was used to balance the distribution of clinical characteristics between surgery and no-surgery groups.



Results

Before PSM, the distribution proportions of clinical characteristics in 1,229 patients were unbalanced. The Kaplan–Meier curves of overall survival (OS) and cancer-specific survival (CSS) showed that the patients in the surgery group were better than those in the non-surgery group (all P < 0.001). After 1:2 PSM, the distribution proportions of clinical characteristics in 683 patients were balanced (all P > 0.05). The OS and CSS of patients in the surgery group were still better than that of patients in the no-surgery group (all P < 0.001), and subgroup analysis showed that the surgery was a protective factor for OS and CSS in all clinical characteristics subgroups (almost P < 0.001). The multivariate Cox analysis further confirmed this result (OS: HR, 0.33; 95% CI, 0.27–0.39; P < 0.001; CSS: HR, 0.29; 95% CI, 0.23–0.36; P < 0.001). The result of subgroup analysis based on age, T stage, and adjuvant therapy showed that surgery was related to better OS and CSS compared with non-surgery group (almost P < 0.001) and that lobectomy exhibited the longer survival than sublobectomy. Age, sex, and race were the independent prognostic factors for OS in patients undergoing surgery, whereas only the factor of age affects the CSS in patients with surgery.



Conclusions

Older patients with T1-2N0M0 SCLC can benefit significantly from surgical treatment, and lobectomy provides better prognosis than sublobectomy.
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Introduction

Lung cancer is the leading cause of malignancy incidence and mortality (1). Small cell lung cancer (SCLC) accounts for approximately 15% of total lung cancer cases and is characterized by rapid growth, high vascularity, early metastatic spread, significant sensitivity to chemotherapy and radiotherapy, and development of drug resistance during the course of disease, with a 5-year survival rate of 7% (2, 3). Thus, stage T1-2N0M0 SCLC only accounts for nearly 5% of patients diagnosed with SCLC, which have a better prognosis, with a 5-year survival up to 50% (4, 5). As the aged population increases, the diagnosis of cancer will continue to rise in older patients. Lung cancer has become a disease of the elderly, with the average age at diagnosis of 70 years (6, 7). The standard treatment for SCLC is chemotherapy alone or in combination with concurrent radiotherapy (8), but the rate of local recurrence is up to 50% in limited stage, although SCLC is sensitive to chemotherapy and radiotherapy (9, 10). Currently, the National Comprehensive Cancer Network (NCCN) guidelines recommended surgery for patients with clinical T1-2N0M0 SCLC (11). Moreover, some retrospective studies stated that patients with limited SCLC who underwent surgery had an excellent survival and 5-year survival rate of approximately 50% (5, 12). In addition, the previous study in terms of surgical approach showed that the survival of the lobectomy group was better than that of the wedge resection in patients with stage I-IIA SCLC (13, 14).

However, compared with young people, the older patients may be frail with complex underlying diseases, poor performance status, and increased treatment-related complications (15). Therefore, identifying the optimal treatment for older patients with early-stage SCLC is challenging. Previous research showed that comorbidity alone was not the reason to withhold standard therapy in limited SCLC (16). Because of the low enrollment of older patients in cancer randomized clinical trials (RCTs) (17), there was also a lack of evidence-based RCTs that surgery is superior to conservative management in terms of long-term survival benefits in the older population. Meanwhile, surgery and postoperative adjuvant therapy were significantly underused among the older population with early-stage SCLC (4, 13, 18). Consequently, there was still no consensus on whether the older patients (≥ 65 years) with T1-2N0M0 SCLC could benefit from surgery currently.

In this study, we performed strict matching of clinical data between the surgical and non-surgical groups by propensity score matching (PSM), so as to eliminate the confounding effect of clinical characteristics of the two groups. Finally, we evaluated the effect of surgery on the long-term survival in older patients (≥ 65 years) with T1-2N0M0 SCLC based on the Surveillance, Epidemiology, and End Results (SEER) Program database.



Methods


Patient selection

The SEER database is an authoritative source for cancer statistics that covers approximately 28% of the US population and contains data on cancer occurrences in 18 areas of the United States. The selected patients diagnosed with SCLC were identified using the SEER * Stat version 8.3.9 (National Cancer Institute, Bethesda, MD, USA). The study cohort consisted of the patients with the International Classification of Disease for Oncology Third Edition (ICD-O-3) morphology codes (8041/3, 8042/3, 8043/3, 8044/3, and 8045/3) and site codes (C34.0, C34.1, C34.2, C34.3, C34.8, and C34.9). The exclusion criteria were as follows: (I) not receiving regular follow-up or no follow-up; (II) patients having at least one prior malignancy; (III) not pathologically confirmed by immunohistochemistry; and (IV) patients with missing information concerning primary tumor size (T), regional lymph node (N), or distant metastasis (M) stage and clinical information. After that, we also set up the including criteria for the patients meeting the above exclusion criteria: aged ≥ 65 years; patients with the eighth edition of American Joint Committee on Cancer (AJCC) staging system, stage T1-2N0M0 (Figure 1).




Figure 1 | Flowchart for data filtration of older patients with T1-2N0M0 small cell lung cancer (SCLC).





Variables

To facilitate data analysis, we converted continuous variables into categorical variables. The extracted clinical information included sex, age (65–70, 71–80, and >80 years), race, laterality (left and right), T stage (T1a, T1b, T1c, and T2), surgery (surgery and no surgery), radiotherapy or not, chemotherapy or not, survival months, causes of death, and vital status. In terms of surgery, we defined the resection of less than one lobe as sublobectomy as some surgical procedures were not clear in the SEER database or the number was so small that we cannot analyze them separately. In addition, we converted the TNM categories for each patient according to the Collaborative Staging Manual and Coding Instructions for the eighth edition of the AJCC staging system using tumor size and tumor CS extension. For chemotherapy or radiotherapy, we were unable to define neoadjuvant or adjuvant therapy due to the lack of sequence of the treatment. The primary outcome was defined as overall survival (OS) and cancer-specific survival (CSS). The time of the last follow-up was November 2020. OS was defined as the interval between cancer diagnosis and death resulting from any cause or the last follow-up for patients still alive. CSS was defined as the length of time from cancer diagnosis to death from SCLC.



Statistical analysis

The baseline characteristics of patients in the surgery group and the no-surgery group are described using frequencies and percentage. PSM was performed between the two groups to reduce potential bias and possible confounding interference. The baseline demographic data for the two groups were compared using the Student’s t-test or χ2 test and the Fisher’s exact test before and after PSM as deemed appropriate. Kaplan–Meier survival curves were plotted to assess distinctions in prognosis by applying the log-rank test. We used Cox proportional hazards regression analyses with both univariate and multivariate Cox regression analyses. Moreover, the multivariate Cox proportional hazards regression models were also performed to assess the risk factors in subgroup analyses. In addition, the forest plot of hazard ratios was constructed from univariate and multivariate Cox regression analyses. All data analyses were performed using RStudio version 4.1.2 (RStudio, Boston, MA, USA). A two-sided P-value < 0.05 was deemed significant.




Result


Baseline clinical characteristics

A total of 1,229 patients aged ≥65 years who had been diagnosed with T1-2N0M0 SCLC were included in our study. Of the population included, 71.6% of patients (880 patients) did not receive the surgical resection. The baseline characteristics of patients and tumors are shown in Table 1. The result showed that the distribution frequencies of some characteristics, including age, race, T stage, radiotherapy, and chemotherapy, were quite unbalanced between the surgery group and the no-surgery group. The patients in the surgery group were fewer than that in the no-surgery group among different age groups. The no-surgery group was associated with the white race and the larger size of the tumor. In terms of therapy, the no-surgery group was more likely to have radiotherapy or chemotherapy. Given the unbalanced distribution of these factors between surgery and non-surgery groups, there is a need to reduce the interference from these factors to better determine the significance of surgery for prognosis in the older patients.


Table 1 | The clinicopathologic characteristics of older patients with T1-2N0M0 SCLC before propensity score matching.



Univariate Cox analysis showed that the OS of patients was associated with age, T stage, surgery, radiotherapy, and chemotherapy (Figure S1A). Further multivariate Cox analysis showed that aged 65–70 years, right laterality, surgery, radiotherapy, and chemotherapy were the positive prognostic factors for OS (Figure S1C). Analogously, the variables of age, T stage, surgery, radiotherapy, and chemotherapy were related to the CSS of patients through univariate Cox analysis (Figure S1B). Age, laterality, surgery, radiotherapy, and chemotherapy were the independent predictive factors for CSS (Figure S1D). The Kaplan–Meier curves showed that the OS and CSS of patients aged ≥65 years with T1-2N0M0 SCLC who underwent surgery were significantly better than those who did not undergo surgery (both P < 0.001; Figure S2).



Survival analysis and multivariate Cox analysis after propensity score matching

After 1:2 PSM of seven clinical characteristics, a total of 683 patients were included in the analyses, which contain 417 patients in the non-surgery group and 266 patients in the surgery group. The distribution of these baseline characteristics was balanced between the two propensity-matched groups (both P > 0.05; Table 2).


Table 2 | The clinicopathologic characteristics of older patients with T1-2N0M0 SCLC after propensity score matching.



After PSM, the univariate Cox analysis showed that aged 65–70 years, surgery, radiotherapy, and chemotherapy were related to the OS of patients (Figure 2A), whereas aged 65–70 and 71–80 years, surgery, radiotherapy, and chemotherapy were associated with the CSS of patients (Figure 2B). Through further multivariate Cox analysis, the result showed that aged 65–70 and 71–80 years, tumors located on the left side, surgery, radiotherapy, and chemotherapy were the positive predictive factors for OS (Figure 2C); aged 65–70 and 71–80 years, tumors located on the right side, surgery, and radiotherapy were the independent prognostic factors for CSS (Figure 2D). The Kaplan–Meier survival analysis after PSM showed that the OS of patients aged ≥65 years with T1-2N0M0 SCLC who underwent surgery were significantly better than those who did not undergo surgery (P < 0.001; Figure 3A). The median OS time of the surgery group was 35 months, which was significantly longer than the median OS time of the non-surgery group (13 months). After that, the median CSS time of the surgery group was also longer than that in the non-surgery group, with the median CSS time being 59 months in the surgery group and 14 months in the non-surgery group (P < 0.001; Figure 3B).




Figure 2 | Cox regression analysis for overall survival (OS) and cancer-specific survival (CSS) of older patients with T1-2N0M0 small cell lung cancer (SCLC) after propensity score matching. (A) Univariate Cox analysis for OS. (B) Univariate Cox analysis for CSS. (C) Multivariate Cox analysis for OS. (D) Multivariate Cox analysis for CSS.






Figure 3 | Survival analysis for overall survival (OS) and cancer-specific survival (CSS) of older patients with T1-2N0M0 small cell lung cancer (SCLC) after propensity score matching. (A) KM curves of OS. (B) KM curves of CSS.





Subgroup analysis of OS and CSS in subgroups of clinical characteristics

To better minimize the interference of other factors except for surgery on the prognosis and better determine the protective role of surgery on prognosis after PSM, we performed the subgroup analyses of all clinical characteristics. The OS subgroup analysis showed that the treatment of surgery was a protective factor for OS for almost clinical characteristics, except for the other subgroup of the race (Figure 4A). The CSS subgroup analysis showed that the surgical treatment was a protective factor for CSS for almost clinical characteristics, except for the other subgroup of race and the T1a subgroup of T stage (Figure 4B). The abovementioned clinical subgroups presented statistically insignificant differences in the OS or CSS between the surgery and no-surgery groups because the number of these subgroups was limited.




Figure 4 | Subgroup analysis for overall survival (OS) (A) and cancer-specific survival (CSS) (B) of older patients with T1-2N0M0 small cell lung cancer (SCLC) after propensity score matching.





Kaplan–Meier survival analysis of the OS and CSS for surgical treatment between different subgroups

To further determine the protective effect of surgical procedure on OS and CSS, we performed the subgroup analysis in different age, tumor size, and treatment groups after PSM. The result showed that the surgery group had a better prognosis than the non-surgery group regardless of OS or CSS, but the difference between the two surgery strategies’ OS and CSS was not statistically significant in all age subgroups Figures 5A, B, D–F, except the OS in patients aged 71–80 years (Figure 5C, P = 0.024). However, all trends in survival benefits favored lobectomy over sublobectomy. In terms of the tumor size, we assembled the T1a and T1b as the group of T1a + T1b because the number of T1a group was limited with only 26 patients after PSM. The prognosis of two surgery strategies was better than that of no-surgery group in all T subgroups. The sublobectomy group had a worse prognosis than the lobectomy group in T1a + T1b stage subgroup regardless of OS or CSS (Figures 6A, D), whereas there was no significant difference in OS and CSS between the two different surgery strategies in the T2 subgroup (Figures 6C, F). In T1c subgroup analyses, the lobectomy group had a better prognosis than sublobectomy in OS, not in CSS, but the trend in survival benefit also favored lobectomy (Figures 6B, E). In terms of therapy, the surgery group all achieved better OS and CSS than the non-surgery group in patients who had chemotherapy alone (Figures 7A, E), radiotherapy alone (Figures 7B, F), and no chemotherapy or radiotherapy (Figures 7D, H), but the difference of prognosis in OS and CSS was insignificant between sublobectomy and no-surgery groups in patients who received chemotherapy plus radiotherapy (Figures 7C, G). For patients in the chemotherapy group, the lobectomy group could improve the prognosis in OS rather than CSS compared with the sublobectomy group, but the difference in OS and CSS of patients who received radiotherapy and chemotherapy plus radiotherapy was significant. However, this result was not well persuasive for the limited samples in the radiotherapy group. In no-chemotherapy or radiotherapy subgroup analyses, the OS and CSS of sublobectomy and lobectomy were comparable, but the outcomes were better than that of patients who did not undergo surgery (Figures 7D, H).




Figure 5 | Kaplan–Meier estimates of overall survival (OS) (A–C) and cancer-specific survival (CSS) (D–F) for T1-2N0M0 patients with small cell lung cancer (SCLC) aged 65–70 years old (B, E), 71–80 years old (C, F), and >80 years old (A, D)stratified by surgery strategy after propensity score matching.






Figure 6 | Kaplan–Meier estimates of overall survival (OS) (A–C) and cancer-specific survival (CSS) (D–F) for T1-2N0M0 patients with small cell lung cancer (SCLC) with stage T1a + T1b (A, D), T1c (B, E), T2 (C, F) stratified by surgery strategy after propensity score matching.






Figure 7 | Kaplan–Meier analyses of overall survival (OS) (A–D) and cancer-specific survival (CSS) (E–H) for T1-2N0M0 patients with small cell lung cancer (SCLC) with chemotherapy (A, E), radiotherapy (B, F), radiotherapy plus chemotherapy (C, G), and no radiotherapy or chemotherapy (D, H) stratified by surgery strategy after propensity score matching.





Prognostic factors of patients in the surgery group

To further explore the prognostic factors of older patients with T1-2N0M0 SCLC who underwent surgery, we performed the multivariate Cox analysis of the clinical characteristics of patients in the surgery group. The result presented that the characteristics of age (65–70 years), sex (female), and race (black) were the statistically positive influence factors for OS of patients (Figure 8A). After that, we find that just the factor of age (65–70 years) has a positive effect on the CSS of patients (Figure 8B).




Figure 8 | Multivariate Cox analysis for overall survival (OS) and cancer-specific survival (CSS) of the older patients with T1-2N0M0 small cell lung cancer (SCLC) who underwent surgery. (A) Multivariate Cox analysis for OS. (B) Multivariate Cox analysis for CSS.






Discussion

The SEER database is currently the largest database of tumor clinical information in the world, which can help reduce the cancer burden among the US population. Many significant problems in clinical practice have been published using the SEER database in recent years (19, 20). However, the SEER database covers a long period and contains multiple different editions of the AJCC tumor staging system and other indicators, so it was so challenging to compare the results of the delivered research using the SEER database (21). Because of this reason, we converted the TNM staging of each patient into those of the eighth edition to guarantee that the study population information conformed to the current treatment guidelines. Notably, our study could provide credible and practical medical evidence for clinical decision-making of treatment in older patients with T1-2N0M0 SCLC through this approach.

The average age of patients diagnosed with SCLC increased, and the proportion of patients with SCLC older than 70 years had increased from 23% in 1975 to 44% in 2010 (22, 23). After that, the frequency of detecting early-stage lung cancer will be likely to increase as CT screening for lung cancer becomes more commonplace in recent years (24). Currently, the NCCN guidelines recommend surgery for selected cases of clinical stage T1-2N0M0 SCLC (25). However, considering the potential multiple comorbidities, increased treatment-related complications, decreased functional status, relatively high mortality in the older adult (26–29), and SCLC that is characterized by rapid growth and early metastasis, surgery is rarely performed in older patients even if their SCLC is at an early stage, and it was controversial whether the survival benefits of surgical treatment are significant for older patients. In our study, we also observed that the rate of surgery decreased with age increasing (34.6%, 27.4%, and 18.6% for the age subgroups 65–70, 71–80, and >80 years, respectively), and the surgical treatment could provide better prognosis than without surgery. Although there were several studies exploring the benefits of surgery in patients with early-stage SCLC, they did not stratify specifically by age and surgical procedure, and some of them had confounder interference (15, 30–32). Previous study also showed that age was the independent prognostic factor for patients with SCLC who received surgical treatment (33), which was consistent with the result of our research (Figure 8).

Before PSM, our results demonstrated that surgical treatment was the most significant protective factor of all clinical factors for OS and CSS, although a severe imbalance in the distribution of clinicopathological features between the surgery and non-surgery groups existed in our study. Whereas, the biases in data distribution in terms of baseline characteristics would interfere with the comparison between groups and the accuracy of the Cox regression model (34, 35). To determine the benefits of surgery in older patients and reduce confounding factor interference between the surgery group and the non-surgery group, we performed the 1:2 PSM to balance the distribution of a total of seven clinical characteristics so that the OS and CSS could be compared between the two groups at similar baselines and with a convincing result. After 1:2 PSM, with a total of 683 older patients with T1-2N0M0 SCLC, our results showed that the surgery remains the most important independent prognostic factor for older patients with T1-2N0M0 SCLC, and patients who underwent surgery achieved significantly better OS and CSS than those who did not undergo surgery (P < 0.001). Subgroup analysis also showed that surgical intervention was a protective factor for OS and CSS for almost clinical characteristics in older patients with SCLC. These results showed that a more aggressive treatment strategy may be beneficial in older patients with T1-2N0M0 SCLC, leading to a better survival of OS and CSS for these patients. Moreover, our study also noted that the factor of age 65–70 years was a protective factor of prognosis in older patients with SCLC undergoing surgery regardless of OS or CSS. Sex and race were independent predictors of OS in surgical patients and were not statistically significant in CSS, which is similar to the results of previous studies (15, 30, 32). Our study implied that these factors should be evaluated in detail before surgery and that intensive follow-up should be carried out for this special subset of patients although they have received surgical treatment.

The standard treatment for patients with limited-stage SCLC is chemotherapy and radiotherapy. However, considering the several physiological changes of organ function in older patients that could alter drug pharmacokinetics and have an impact on cytotoxic chemotherapy tolerability and toxicity, the treatment regimens may be different among different age (36). Ludbrook et al. analyzed retrospectively 174 patients with limited-stage SCLC and divided into three age groups: <65, 65–74, and ≥ 75 years. They found that increasing age was significantly associated with fewer diagnostic scans, less intensive chemotherapy regimens, fewer cycles, and lower total doses (37). In addition, there are some studies suggesting that the dose and frequency of radiotherapy were either less intensive in the elderly or comparable between younger and elderly patients (37, 38). After that, the local relapse occurs in up to 80% of limited-stage patients managed with chemotherapy alone, although SCLC was significantly sensitive to chemotherapy (39). Some data revealed that up to 16% of limited-stage SCLC died from a relapse confined to the thorax (40). Previous studies asserted that the treatment of operation could prevent local recurrence and improve survival in patients with SCLC (41, 42). A retrospective study published by Jin et al. also suggested that patients with T1-2N0 SCLC may benefit from surgery as local therapy, whereas patients with T3N0 or T1-2N1 SCLC may consider radiotherapy as local therapy (43). The American College of Chest Physicians and the American Society of Clinical Oncology also recommends surgery for patients with stage I SCLC, followed by adjuvant chemotherapy including platinum agent and etoposide (44, 45). In our study, we found that there was survival benefit for older patients who received surgery combined with chemotherapy or/plus radiotherapy compared with chemotherapy or/plus radiotherapy alone and that lobectomy may be the best choice, which was consistent with previous results (13, 42, 46). From the above results, it suggested that surgical treatment combined with adjuvant therapy may further improve the local control to prolong survival and supported the role of surgery in multimodality therapy for older patients with T1-2N0M0 SCLC.

According to the NCCN guidelines, surgery is recommended for patients with T1-2N0M0 SCLC, and it points out that lobectomy is superior to sublobectomy (25). However, many patients with early-stage SCLC also undergo sublobectomy for various reasons (47). To the best of our knowledge, few studies have discussed whether sublobectomy can achieve the same survival outcomes comparable to lobectomy in older patients (≥ 65 years) with T1-2N0M0 SCLC and which type of surgery combined with adjuvant therapy is most effective for OS and CSS currently. In our study, we find that the trend in OS and CSS benefits favored lobectomy over sublobectomy, and all achieved better survival than patients without surgery, although there was generally no statistical difference between the two surgical procedures in almost age subgroups. These results presented that sublobectomy could be considered in older patients with SCLC when patients cannot tolerate lobectomy due to various reasons like multiple comorbidities or poor pulmonary function. In terms of tumor size, our study found that lobectomy was the priority choice compared with sublobectomy for tumors with tumor size less than 5 cm, because lobectomy could have longer OS and CSS than sublobectomy. The above results were similar to those of previous studies (30, 48). Meanwhile, we also found that surgery combined with chemotherapy plus/or radiotherapy could achieve better survival than chemotherapy plus/or radiotherapy alone, which is consistent with the result of the previous report (13). Moreover, patients who underwent lobectomy continued to have better survival in our study. Moreover, in the non-treatment subgroup, we find that the sublobectomy seems to achieve the same therapeutic effect as lobectomy regardless of OS and CSS and that the surgery group had a better prognosis than the patients without any therapy, which represented that the patients who just received the treatment of surgery could also achieve survival benefit as older patients do. The occurrence of this phenomenon was possibly associated with the poorer performance status or relatively short life expectancy of this population. For the patients with chemotherapy plus radiotherapy, these patients may have the high risk of metastasis and recurrence due to the larger tumor size or special location of the tumor. We find that the OS and CSS of patients with sublobectomy were comparable with that of patients in the no-surgery group, which achieved worse prognosis than patients with lobectomy. Thus, this special subset of older patients still could benefit from aggressive surgical treatment regardless of OS or CSS, and lobectomy should be the prior choice in older patients.

The current study had some limitations. First, as a retrospective study, the population selection may be biased inevitably and could not control for confounding factors as strictly as prospective studies. Although we have performed the PSM to reduce the potential bias, there might be a potential unknown bias that the PSM failed to rectify. After that, it is not clear how patients were selected for different treatment in the SEER database. Second, the SEER database lacked routinely available data including performance status, lung function, smoking status, and comorbidities. In particular, comorbidities could greatly influence treatment strategies and prognosis assessment and might be the reason why patients who undergo surgery have better survival than those who did not. Third, the information on the status of surgical margin, disease-free survival, chemotherapy regimen and cycles, radiotherapy dose and location, and further treatment after recurrence was not available. Moreover, we are uncertain whether these factors had an impact on our study, for which we should draw the conclusions carefully. In addition, the data in our study were extracted from the American population, and the results need to be verified using the data from Chinese population. Overall, further multicenter prospective studies with relatively complete information of clinicopathological variables, performance status, and treatments in detail should be performed to validate our conclusions and provide more reliable clinical guidance.

In conclusion, our study found that the long-term survival of older patients with T1-2N0M0 SCLC who received surgical treatment was significantly better than that of patients who did not undergo surgery after balancing all clinical characteristics and that lobectomy could provide a better prognosis than sublobectomy. For patients unsuitable for lobectomy, this special subset of patients also could benefit from sublobectomy. Age, sex, and race were independent prognostic factors of survival outcomes in older patients undergoing surgery. Therefore, the surgery should be performed for older patients with T1-2N0M0 SCLC after careful consideration and assessment combined with relevant clinical factors, but further exploration in larger prospective clinical trials is also needed to validate our conclusions.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Author contributions

All authors participated in manuscript writing and approved the final version of the manuscript. JN, TG, YM, SZ conceived and designed the analysis. Collection and assembly of data were performed by JN, TG, SZ, YH, SR. Analysis and interpretation of the data were supported by JN, TG, SZ. YM, RL conducted a critical review of the manuscript, contributing important intellectual content.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2022.958187/full#supplementary-material



References

1. Bray, F, Ferlay, J, Soerjomataram, I, Siegel, RL, Torre, LA, and Jemal, A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin (2018) 68(6):394–424. doi: 10.3322/caac.21492

2. Gazdar, AF, Bunn, PA, and Minna, JD. Small-cell lung cancer: What we know, what we need to know and the path forward. Nat Rev Cancer (2017) 17(12):725–37. doi: 10.1038/nrc.2017.87

3. Jackman, DM, and Johnson, BE. Small-cell lung cancer. Lancet (2005) 366(9494):1385–96. doi: 10.1016/S0140-6736(05)67569-1

4. Yu, JB, Decker, RH, Detterbeck, FC, and Wilson, LD. Surveillance epidemiology and end results evaluation of the role of surgery for stage I small cell lung cancer. J Thorac Oncol (2010) 5(2):215–9. doi: 10.1097/JTO.0b013e3181cd3208

5. Schreiber, D, Rineer, J, Weedon, J, Vongtama, D, Wortham, A, Kim, A, et al. Survival outcomes with the use of surgery in limited-stage small cell lung cancer: Should its role be re-evaluated? Cancer (2010) 116(5):1350–7. doi: 10.1002/cncr.24853

6. Schild, SE, Zhao, L, Wampfler, JA, Daniels, TB, Sio, T, Ross, HJ, et al. Small-cell lung cancer in very elderly (>/= 80 years) patients. Clin Lung Cancer (2019) 20(4):313–21. doi: 10.1016/j.cllc.2019.05.007

7. Gosney, MA. Clinical assessment of elderly people with cancer. Lancet Oncol (2005) 6(10):790–7. doi: 10.1016/S1470-2045(05)70389-2

8. Fox, W, and Scadding, JG. Medical research council comparative trial of surgery and radiotherapy for primary treatment of small-celled or oat-celled carcinoma of bronchus. Ten-year follow-up. Lancet (1973) 2(7820):63–5. doi: 10.1016/s0140-6736(73)93260-1

9. Pignon, JP, Arriagada, R, Ihde, DC, Johnson, DH, Perry, MC, Souhami, RL, et al. A meta-analysis of thoracic radiotherapy for small-cell lung cancer. N Engl J Med (1992) 327(23):1618–24. doi: 10.1056/NEJM199212033272302

10. Turrisi, AT, Kim, K, Blum, R, Sause, WT, Livingston, RB, Komaki, R, et al. Twice-daily compared with once-daily thoracic radiotherapy in limited small-cell lung cancer treated concurrently with cisplatin and etoposide. N Engl J Med (1999) 340(4):265–71. doi: 10.1056/NEJM199901283400403

11. Ganti, AKP, Loo, BW, Bassetti, M, Blakely, C, Chiang, A, D'Amico, TA, et al. Small cell lung cancer, version 2.2022, NCCN clinical practice guidelines in oncology. J Natl Compr Canc Netw (2021) 19(12):1441–64. doi: 10.6004/jnccn.2021.0058

12. Lim, E, Belcher, E, Yap, YK, Nicholson, AG, and Goldstraw, P. The role of surgery in the treatment of limited disease small cell lung cancer: time to reevaluate. J Thorac Oncol (2008) 3(11):1267–71. doi: 10.1097/JTO.0b013e318189a860

13. Yang, CJ, Chan, DY, Shah, SA, Yerokun, BA, Wang, XF, D'Amico, TA, et al. Long-term survival after surgery compared with concurrent chemoradiation for node-negative small cell lung cancer. Ann Surg (2018) 268(6):1105–12. doi: 10.1097/SLA.0000000000002287

14. Liu, T, Chen, Z, Dang, J, and Li, G. The role of surgery in stage I to III small cell lung cancer: A systematic review and meta-analysis. PloS One (2018) 13(12):e0210001. doi: 10.1371/journal.pone.0210001

15. Li, Y, Hu, S, Xie, J, Zhang, X, Zong, Y, Xu, B, et al. Effects of surgery on survival of elderly patients with stage I small-cell lung cancer: analysis of the SEER database. J Cancer Res Clin Oncol (2019) 145(9):2397–404. doi: 10.1007/s00432-019-02976-2

16. Halvorsen, TO, Sundstrom, S, Flotten, O, Brustugun, OT, Brunsvig, P, Aasebo, U, et al. Comorbidity and outcomes of concurrent chemo- and radiotherapy in limited disease small cell lung cancer. Acta Oncol (2016) 55(11):1349–54. doi: 10.1080/0284186X.2016.1201216

17. Dunn, C, Wilson, A, and Sitas, F. Older cancer patients in cancer clinical trials are underrepresented. systematic literature review of almost 5000 meta- and pooled analyses of phase III randomized trials of survival from breast, prostate and lung cancer. Cancer Epidemiol (2017) 51:113–7. doi: 10.1016/j.canep.2017.11.002

18. Zhou, B, Li, Q, Qin, L, Li, Z, Jin, K, Dai, J, et al. Octogenarians may benefit from stage-specific small cell lung cancer treatment. Transl Lung Cancer Res (2021) 10(10):3973–82. doi: 10.21037/tlcr-21-839

19. Yang, L, Zhou, Y, Wang, G, Liu, D, Chen, B, Pu, D, et al. Clinical features and prognostic factors of combined small cell lung cancer: development and validation of a nomogram based on the SEER database. Transl Lung Cancer Res (2021) 10(11):4250–65. doi: 10.21037/tlcr-21-804

20. Zhu, Z, Song, Z, Jiao, W, Mei, W, Xu, C, Huang, Q, et al. A large real-world cohort study of examined lymph node standards for adequate nodal staging in early non-small cell lung cancer. Transl Lung Cancer Res (2021) 10(2):815–25. doi: 10.21037/tlcr-20-1024

21. Shao, N, Xie, C, Shi, Y, Ye, R, Long, J, Shi, H, et al. Comparison of the 7th and 8th edition of American joint committee on cancer (AJCC) staging systems for breast cancer patients: A surveillance, epidemiology and end results (SEER) analysis. Cancer Manag Res (2019) 11:1433–42. doi: 10.2147/CMAR.S185212

22. Abdel-Rahman, O. Changing epidemiology of elderly small cell lung cancer patients over the last 40 years; a SEER database analysis. Clin Respir J (2018) 12(3):1093–9. doi: 10.1111/crj.12632

23. Lally, BE, Geiger, AM, Urbanic, JJ, Butler, JM, Wentworth, S, Perry, MC, et al. Trends in the outcomes for patients with limited stage small cell lung cancer: An analysis of the surveillance, epidemiology, and end results database. Lung Cancer (2009) 64(2):226–31. doi: 10.1016/j.lungcan.2008.08.010

24. National Lung Screening Trial Research T, Aberle, DR, Adams, AM, Berg, CD, Black, WC, Clapp, JD, et al. Reduced lung-cancer mortality with low-dose computed tomographic screening. N Engl J Med (2011) 365(5):395–409. doi: 10.1056/NEJMoa1102873

25. Kalemkerian, GP, Loo, BW, Akerley, W, Attia, A, Bassetti, M, Boumber, Y, et al. NCCN guidelines insights: Small cell lung cancer, version 2.2018. J Natl Compr Canc Netw (2018) 16(10):1171–82. doi: 10.6004/jnccn.2018.0079

26. Asmis, TR, Ding, K, Seymour, L, Shepherd, FA, Leighl, NB, Winton, TL, et al. Age and comorbidity as independent prognostic factors in the treatment of non small-cell lung cancer: a review of national cancer institute of Canada clinical trials group trials. J Clin Oncol (2008) 26(1):54–9. doi: 10.1200/JCO.2007.12.8322

27. Pal, SK, and Hurria, A. Impact of age, sex, and comorbidity on cancer therapy and disease progression. J Clin Oncol (2010) 28(26):4086–93. doi: 10.1200/JCO.2009.27.0579

28. Okami, J, Higashiyama, M, Asamura, H, Goya, T, Koshiishi, Y, Sohara, Y, et al. Pulmonary resection in patients aged 80 years or over with clinical stage I non-small cell lung cancer: prognostic factors for overall survival and risk factors for postoperative complications. J Thorac Oncol (2009) 4(10):1247–53. doi: 10.1097/JTO.0b013e3181ae285d

29. Rostad, H, Strand, TE, Naalsund, A, Talleraas, O, and Norstein, J. Lung cancer surgery: the first 60 days. a population-based study. Eur J Cardiothorac Surg (2006) 29(5):824–8. doi: 10.1016/j.ejcts.2006.01.055

30. Liu, Y, Shan, L, Shen, J, Liu, L, Wang, J, He, J, et al. Choice of surgical procedure - lobectomy, segmentectomy, or wedge resection - for patients with stage T1-2N0M0 small cell lung cancer: A population-based study. Thorac Cancer (2019) 10(4):593–600. doi: 10.1111/1759-7714.12943

31. Combs, SE, Hancock, JG, Boffa, DJ, Decker, RH, Detterbeck, FC, and Kim, AW. Bolstering the case for lobectomy in stages I, II, and IIIA small-cell lung cancer using the national cancer data base. J Thorac Oncol (2015) 10(2):316–23. doi: 10.1097/JTO.0000000000000402

32. Weksler, B, Nason, KS, Shende, M, Landreneau, RJ, and Pennathur, A. Surgical resection should be considered for stage I and II small cell carcinoma of the lung. Ann Thorac Surg (2012) 94(3):889–93. doi: 10.1016/j.athoracsur.2012.01.015

33. Zeng, Q, Li, J, Tan, F, Sun, N, Mao, Y, Gao, Y, et al. Development and validation of a nomogram prognostic model for resected limited-stage small cell lung cancer patients. Ann Surg Oncol (2021) 28(9):4893–904. doi: 10.1245/s10434-020-09552-w

34. Yaya, S, Gunawardena, N, and Bishwajit, G. Association between intimate partner violence and utilization of facility delivery services in Nigeria: A propensity score matching analysis. BMC Public Health (2019) 19(1):1131. doi: 10.1186/s12889-019-7470-1

35. Gautier, S, Monakhov, A, Gallyamov, E, Tsirulnikova, O, Zagaynov, E, Dzhanbekov, T, et al. Laparoscopic left lateral section procurement in living liver donors: A single center propensity score-matched study. Clin Transplant (2018) 32(9):e13374. doi: 10.1111/ctr.13374

36. Baker, SD, and Grochow, LB. Pharmacology of cancer chemotherapy in the older person. Clin Geriatr Med (1997) 13(1):169–83.

37. Ludbrook, JJ, Truong, PT, MacNeil, MV, Lesperance, M, Webber, A, Joe, H, et al. Do age and comorbidity impact treatment allocation and outcomes in limited stage small-cell lung cancer? A community-based population analysis. Int J Radiat Oncol Biol Phys (2003) 55(5):1321–30. doi: 10.1016/s0360-3016(02)04576-5

38. Jara, C, Gomez-Aldaravi, JL, Tirado, R, Meseguer, VA, Alonso, C, and Fernandez, A. Small-cell lung cancer in the elderly–is age of patient a relevant factor? Acta Oncol (1999) 38(6):781–6. doi: 10.1080/028418699432941

39. Albain, KS, Crowley, JJ, LeBlanc, M, and Livingston, RB. Determinants of improved outcome in small-cell lung cancer: An analysis of the 2,580-patient southwest oncology group data base. J Clin Oncol (1990) 8(9):1563–74. doi: 10.1200/JCO.1990.8.9.1563

40. Jereczek, B, Jassem, J, Karnicka-Mlodkowska, H, Badzio, A, Mos-Antkowiak, R, Szczepek, B, et al. Autopsy findings in small cell lung cancer. Neoplasma (1996) 43(2):133–7.

41. Shepherd, FA, Ginsberg, RJ, Evans, WK, Feld, R, Cooper, JD, Ilves, R, et al. Reduction in local recurrence and improved survival in surgically treated patients with small cell lung cancer. J Thorac Cardiovasc Surg (1983) 86(4):498–506.

42. Badzio, A, Kurowski, K, Karnicka-Mlodkowska, H, and Jassem, J. A retrospective comparative study of surgery followed by chemotherapy vs. non-surgical management in limited-disease small cell lung cancer. Eur J Cardiothorac Surg (2004) 26(1):183–8. doi: 10.1016/j.ejcts.2004.04.012

43. Jin, K, Zhang, K, Zhou, F, Dai, J, Zhang, P, and Jiang, G. Selection of candidates for surgery as local therapy among early-stage small cell lung cancer patients: a population-based analysis. Cancer Commun (Lond) (2018) 38(1):5. doi: 10.1186/s40880-018-0272-5

44. Jett, JR, Schild, SE, Kesler, KA, and Kalemkerian, GP. Treatment of small cell lung cancer: Diagnosis and management of lung cancer, 3rd ed: American college of chest physicians evidence-based clinical practice guidelines. Chest (2013) 143(5 Suppl):e400S–e19S. doi: 10.1378/chest.12-2363

45. Rudin, CM, Ismaila, N, Hann, CL, Malhotra, N, Movsas, B, Norris, K, et al. Treatment of small-cell lung cancer: American society of clinical oncology endorsement of the American college of chest physicians guideline. J Clin Oncol (2015) 33(34):4106–11. doi: 10.1200/JCO.2015.63.7918

46. Gu, W, and Zhong, X. Efficacy of surgery combined with chemoradiotherapy in treating limited-stage small cell lung cancer and prognosis analysis. J BUON (2021) 26(3):812–8.

47. Wakeam, E, Varghese, TK Jr, Leighl, NB, Giuliani, M, Finlayson, SRG, and Darling, GE. Trends, practice patterns and underuse of surgery in the treatment of early stage small cell lung cancer. Lung Cancer (2017) 109:117–23. doi: 10.1016/j.lungcan.2017.05.004

48. Okada, M, Koike, T, Higashiyama, M, Yamato, Y, Kodama, K, and Tsubota, N. Radical sublobar resection for small-sized non-small cell lung cancer: a multicenter study. J Thorac Cardiovasc Surg (2006) 132(4):769–75. doi: 10.1016/j.jtcvs.2006.02.063



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Ning, Ge, Zhu, Han, Ruan, Ma and Liu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-12-958187-g001.jpg
Patients diagnosed with SCLC between 2000 and 2015 in SEER database
(n=100585)

Excluded:

1. Not receiving regular follow-up or no follow-up (n=16434)

2. Not first primary malignancy (n=18360)

3. Not pathologically confirmed by immunohistochemistry (n=12551)
4.TNM stage and clinical information was not available (n=18268)

Patients meeting study criteria
(n=34972)

Included:

1.Patients with the 8th American Joint Committee on Cancer (AJCC)
Staging T1, 2 NO, MO (n=1765)

2. Age > 65 years old

Patients included in study before PSM (n=1229)

> | Patients included in study after propensity score matching (1:2)

Surgery (n=266) No Suregry (n=417)






OEBPS/Images/fonc.2022.958187_cover.jpg
, frontiers ‘ Frontiers in Oncology

The role of surgery in older
patients with T1-2NOMO small
cell lung cancer: A propensity

score matching analysis





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        The role of surgery in older patients with T1-2N0M0 small cell lung cancer: A propensity score matching analysis

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Methods

        

          		

            Patient selection

          



          		

            Variables

          



          		

            Statistical analysis

          



        



        



        		

          Result

        

          		

            Baseline clinical characteristics

          



          		

            Survival analysis and multivariate Cox analysis after propensity score matching

          



          		

            Subgroup analysis of OS and CSS in subgroups of clinical characteristics

          



          		

            Kaplan–Meier survival analysis of the OS and CSS for surgical treatment between different subgroups

          



          		

            Prognostic factors of patients in the surgery group

          



        



        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-12-958187-g003.jpg
Survival probability

Treat

Treat Non—surgery. Surgery
100%
80%
60%
40%
20%
Log-ran|k p< 0.0001:
0% i '
0 12 24 36 48
Time(months)
Number
=417 219 105 63 41
=266 220 160 133 103

0 12 24 36 48
Time(months)

60

33
84
60

Survival probability

Treat

Treat e Non—surgery. Surgery
100%
80%
60%
40% i .
‘ i
20% : !
T |
Log—ranl% p <0.0001 v
0% | H
0 12 24 36 48 60
Time(months)
Number
— (417 219 105 63 41 33
=266 220 160 133 103 84

0 12 24 36 48 60
Time(months)





OEBPS/Images/table2.jpg
Characteristics

All
Age (year)
>80
65-70
71-80
Sex
Female
Male
Race
Black
Other
White
Laterality
Left
Right
T stage (eighth edition)
Tla
T1b
Tlc
T2
Radiotherapy
No
Yes
Chemotherapy
No
Yes

SCLC, small cell lung cancer.

Total (N,%)

683

92 (13.47)
233 (34.11)
358 (52.42)

383 (56.08)
300 (43.92)

31 (4.54)
22(3.22)
630 (92.24)

291 (42.61)
392 (57.39)

26 (3.81)
240 (35.14)
220 (32.21)
197 (28.84)

497 (72.77)
186 (27.23)

300 (43.92)
383 (56.08)

No Surgery

417

59 (14.15)
131 (31.41)
227 (54.44)

228 (54.68)
189 (45.32)

19 (4.56)
13 (3.12)
385 (92.33)

181 (43.41)
236 (56.59)

15 (3.60)
139 (33.33)
133 (31.89)
130 (31.18)

292 (70.02)
125 (29.98)

178 (42.69)
239 (57.31)

Surgery

266

33 (12.41)
102 (38.35)
131 (49.25)

155 (58.27)
111 (41.73)

12 (4.51)
9(3.38)
245 (92.11)

110 (41.35)
156 (58.65)

11 (4.14)
101 (37.97)
87 (32.71)
67 (25.19)

205 (77.07)
61 (22.93)

122 (45.86)
144 (54.14)

P-value

0.175

0.399

0.982

0.653

0.366

0.054

0.461





OEBPS/Images/fonc-12-958187-g005.jpg
Treat = |obectomy = Sublobectomy == None

age 65 70 age: 71-80

N vs. B , p< 0.001 N vs. . , p< 0.001
. Vs. mm , p= 0.001 . VS, , p< 0.002
. VS. ., p= 0.081 . VS. ., p= 0.024

BN vs. ., p< 0.001
B VS. |, p< 0.001
I VS. mmm , p= 0.627

Survival probability

1
1 '
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

-
Log- rarik p<0. 0@01 Log-rank p <0.0p01
= 1 1 1

0 12 24 36 48 60 O 12 24 36 48 60
Time(months)

Treat == |obectomy == Sublobectomy == None

E age: 65-70 F age: 71-80

I vs. B , p< 0.001 N vs. B |, p< 0.001
I VS. s , p= 0.001 I Vs. mam , p< 0.001
I VS. mmm , p= 0.109 m VS.mmm , p= 0.195

N Vs. e |, p< 0.001
. VS. ., < 0.001
B VS.mmm , p= 0.928

Survival probability

1
Log-rank p < 0.0001 Log- rankb <0. 00,(',)1
1

0 12 24 36 48 60 O 12 24 36 48 60
Time(months)





OEBPS/Images/fonc-12-958187-g007.jpg
Survival probability

Survival probability

100%

80%

60%

40%

20%

0%

100%

80%

60%

40%

20%

0%

100%

80%

60%

40%

20%

0%

100%

80%

60%

40%

20%

0%

Treat == |obectomy . Sublobectomy == None

A Chemotherapy B Radiotherapy

- vs. = p< 0.001
= vs. = p< 0.001
=S , p= 0.005

- vs. . , p=0.018

Log-rank p < b.O

C  Chemotherapy+Radiotherapy D None

4 = vs. ., p< 0.001 - vs. =, p< 0.001
= vs.mm , p=0.723 — vs. g , p< 0.001
VS , p= 0.002 m VS. mmm , p= 0.675
Log-rank p =EOEOOO11 Log—fank p<0.
v e 1 T 1T
0 12 24 36 48 60 O 12 24 36 48 60
Time(months)
Treat == [obectomy . Sublobectomy == None
E Chemotherapy F Radiotherapy
L N vs. ., p< 0.001
= vs. ., p< 0.001 —vs. ., p=0.035
—vs.mm, = 0174 - vs. m, p= 0.005
- Vs. m—, p= 0.045
Log—rani( ;')

. =, p< 0.001
— VS. mm , p= 0.785

Log-rank p= 0.0bla Log-rank p < 0.00

0 12 24 36 48 60 0 12 24 36 48 60
Time(months)





OEBPS/Images/fonc-12-958187-g002.jpg
A

Age
>81y
65-70y
71-80y
Sex
Female
Male
Race
Black
Other
KVhite i
aterali
Left 2
Right
T stage
T1a
T1b
Tic
T2
Surge
No gery
Yes
Radiotherapy
No

Yes

HR (95%Cl) P Value

1.16 (0.99-1.36)
1.37 (0.76-2.47)
121 (0.81-1.80)

1.09 (0.93-1.29)

<0.001 e
0.051 ——i
0.074 ——i
0.296 ——
0.360 ——————i
0.280 e

0.755 ——
0.972 ——
0.341 L

0.37 (0.31-0.44) <0.001 1

0.77 (0.64-0.93) 0.006 i

Chemotherapy
No

Yes

C

Age
>81y
65-70y
71-80y
Sex
Female
Male
Race
Black
Other
White
Laterality
Left

Right

Yes
Radiotherapy
No

Yes
Chemotherapy
No

Yes

0.75 (0.64-0.88) <0.001 o

0os

HR (35%Cl)

0.68

0.80

0.43, 0.74]
0.59, 0.97]
0.94,1.31]
0.71,2.34]
0.89, 2.03]

1.06, 1.47]

o090
Qon
Shro
nwiy

0.27,0.39]

0.55, 0.84]

0.67, 0.96]

—t——
03 kS 25
HR (95%Cl)

P Value
<0.001 e
0.026 i
0.213 H—
0.406 =i
154 L
0.009 .
0250  +—e——
0.525 —e—
0.817 ——
<0.001
<0.001 .
0.017 |

— T
025 1 25
HR (95%Cl)

B CSS

HR (95%ClI
Age ( )
>81y
65-70y 0.47 50.36—0.62;
71-80y 0.69 (0.53-0.89
Sex
Female
Male 1.08 (0.89-1.29)
Race
Black
Other 1.
White 1
Laterality
Left

Right 1.13 (0.94-1.36)

0.95 (0.57-1.59
Tic 1.07 (0.64-1.80
1.38 (0.83-2.32)

Surgery
No 3

Yes 0.34 (0.28-0.42)
ﬁadiotherapy
o

Yes 0.66 (0.53-0.82)
ﬁhemotherapy
o

Yes 0.71 (0.59-0.85)

D css

Y
Age HR (95%Cl)
>81y
65-70y 0.54[0.40, 0.73
71-80y 0.66 [0.51, 0.87
Sex
Female
Male 1.02 [0.85, 1.24]
Race

Black

Other 1.26 [0.6!
White 1.26 [0.7
Laterality
Left

Right 1.31[1.08, 1.58]

Surgery

No

Yes 0.29[0.23, 0.36

ﬁadioﬁherapy
o

Yes 0.58 [0.45, 0.74]
Chemotherapy
No

Yes 0.82[0.67, 1.01

3

P Value
<0.001 re~
0.004 e
0.435 e
0.303 [ G E—
0.632 —re——
0.204 e
0851 +—a—i
0.788 —————
0.217 I
<0.001 i
<0.001  re
<0.001 e
|
— T
025 1 2
HR (95%Cl)
P Value
<0.001 e~
0.003 i
0.803 ——
0.485 —
0.332 1
0.006 .
0.187 Lo
0496 +—e—
0.881 —
<0.001 e
<0.001  re
0.063 e

025

1
HR (95%Cl)

1

25





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-12-958187-g004.jpg
Characteristics Surgery

All patients
Age

65-70
71-80

>80

Sex
Female
Male

Race
White
Black
Other
Laterality
Left

Right

T Stage
T1a

T1b

Tic

T2
Radiotheapy
Yes

No
Chemotherapy
Yes

No

266

102 (38.35)
131 (49.25)
33 (12.41)

155 (58.27)
111 (41.73)

245 (92.11)
12 (4.51)
9(3.38)

110 (41.35)
156 (58.65)

11 (4.14)
101 (37.97)
87 (32.71)
67 (25.19)

61(22.93)
205 (77.07)

144 (54.14)
122 (45.86)

Characteristics Surgery

All patients
Age

65-70
71-80

>80

Sex
Female
Male

Race
White
Black
Other
Laterality
Left

Right

T Stage
T1a

T1b

T1c

T2
Radiotheapy
Yes

No
Chemotherapy
Yes

No

266

102 (38.35)
131 (49.25)
33 (12.41)

155 (58.27)
111 (41.73)

245 (92.11)
12 (4.51)
9(3.38)

110 (41.35)
156 (58.65)

11(4.14)
101 (37.97)
87 (32.71)
67 (25.19)

61(22.93)
205 (77.07)

144 (54.14)
122 (45.86)

No Surgery
417 o

131 (31.41) ——i
227 (54.44) ——i

59 (14.15) ——
228 (54.68) o
189 (45.32) ——i
385 (92.33) [

19 (4.56) ——

13(3.12) ——
181 (43.41) ——i
236 (56.59) o

15 (/3.60) —_—
139 (33.33) ——

133 (31.89) ——i

130 (31.18) ——

125 (29.98) ——
292 (70.02) ot
239 (57.31) [

178 (42.69) —o—

T T
0 0.5
Hazard Ratio
No Surgery
417 gl

131(31.41) o
227 (54.44) ——i
59 (14.15)  +e—i

228 (54.68) o
189 (45.32) ——i
385 (92.33) -

19(4.56) +—e—
13(3.12)

181 (43.41) —o—i
236 (56.59) o

15 (3.60)
139 (33.33)
133 (31.89)
130 (31.18)

292 (70.02)

239 (57.31)

—o—i
o—i
—e—
125 (29.98) ——i
-
—o—
178 (42.69) ot

Hazard Ratio

1.5

HR (95%Cl)
0.37 (0.31-0.44)

0.30 (0.21-0.41)
0.46 (0.37-0.59)
0.20 (0.11-0.36)

0.32 (0.25-0.41)
0.43 (0.33-0.56)

0.37 (0.31-0.45)
0.26 (0.10-0.67)
0.39 (0.15-1.03)

0.40 (0.30-0.52)
0.34 (0.27-0.42)

0.38 (0.15-0.93)
0.40 (0.30-0.55)
0.32 (0.23-0.44)
0.40 (0.29-0.56)

0.52 (0.36-0.74)
0.30 (0.24-0.37)
0.37 (0.29-0.47)
0.34 (0.26-0.44)

HR (95%Cl)
0.34 (0.28-0.42)

0.25 (0.17-0.37)
0.44 (0.34-0.59)
0.21 (0.12-0.39)

0.28 (0.22-0.37)
0.43 (0.31-0.58)

0.35 (0.28-0.43)
0.27 (0.09-0.76)
0.44 (0.16-1.21)

0.37 (0.27-0.50)
0.32 (0.24-0.41)

0.50 (0.18-1.38)
0.33 (0.23-0.47)
0.30 (0.21-0.44)
0.40 (0.27-0.57)

0.55 (0.36-0.84)
0.26 (0.21-0.33)

0.37 (0.28-0.49)
0.29 (0.21-0.39)

P Value
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001

<0.001
0.006
0.058

<0.001
<0.001

0.034
<0.001
<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

P Value
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001

<0.001
0.013
0.113

<0.001
<0.001

0.182
<0.001
<0.001
<0.001

0.006
<0.001

<0.001
<0.001





OEBPS/Images/fonc-12-958187-g008.jpg
HR (95%Cl) P Value

Age
>80
65-70 0.48[0.30,0.77] 0.002 e
71-80 0.96 [0.62,1.47] 0.844 e
Sex
Female
Male 1.38[1.02,1.86] 0.037 e~
Race
Black
Other 2.60[0.88,7.67] 0.084 i =
White 2.24[1.03,4.90] 0.043 |—o—-—
Laterality
Left
Right 1.09[0.81,1.46] 0.564 o
T stage
T1a
T1b 1.03[0.46,2.29] 0.942 +o—
T1c 0.91[0.41,2.04] 0.817 +e—
T2 1.18[0.53,2.67] 0.685 +e—
Radiotherapy
No
Yes 1.21[0.82,1.79] 0.327 e~
Chemotherapy
No
Yes 0.80[0.58,1.10] 0.174 ‘e
I T T T T T T 1
03 1 3 4 5 6
HR (95%Cl)

B CSS

HR (95%Cl) P Value
Age
>80
65-70 0.40[0.23,0.69] 0.001 w
71-80 0.83[0.50,1.36] 0.459 te+
Sex
Female
Male 1.33[0.93,1.90] 0.118 te-
Race
Black
Other 3.26[0.96,11.05] 0.058 f+—o————
White 2.08[0.83,5.23] 0.121 H+—eo—+
Laterality
Left
Right 1.13[0.79,1.62] 0.487 i
T stage
T1a
T1b 0.77 [0.32,1.85] 0.559 re—
T1c 0.79[0.32,1.91] 0.594 +re—
T2 1.07[0.44,2.59] 0.885 +eo—i
Radiotherapy
No
Yes 1.17[0.73,1.86] 0.519 e+
Chemotherapy
No
Yes 0.84[0.57,1.25] 0.385 e

[ T T T T T T T T T 1
01 2 3 4 5 6 7 8 9 10 11
HR (95%CI)





OEBPS/Images/table1.jpg
Characteristics

All
Age (year)
>80
65-70
71-80
Sex
Female
Male
Race
Black
Other
White
Laterality
Left
Right
Unknown
T stage (eighth edition)
Tla
T1b
Tlc
T2
Radiotherapy
No
Yes
Chemotherapy
No
Yes

SCLC, small cell lung cancer.

Total (N, %)

1,229

204 (16.60)
416 (33.85)
609 (49.55)

667 (54.27)
562 (45.73)

94 (7.65)
50 (4.07)
1085 (88.28)

532 (43.29)
695 (56.55)
2(0.16)

54 (4.39)
345 (28.07)
376 (30.59)
454 (36.94)

648 (52.73)
581 (47.27)

446 (36.29)
783 (63.71)

No Surgery

880 (71.60)

166 (18.86)
272 (30.91)
442 (50.23)

479 (54.43)
401 (45.57)

79 (8.98)
41 (4.66)
760 (86.36)

388 (44.09)
490 (55.68)
2(0.23)

18 (2.05)
195 (22.16)
280 (31.82)
387 (43.98)

363 (41.25)
517 (58.75)

281 (31.93)
599 (68.07)

Surgery

349 (28.4)

38 (10.89)
144 (41.26)
167 (47.85)

188 (53.87)
161 (46.13)

5(4.30)
9 (2.58)
325 (93.12)

144 (41.26)
205 (58.74)
0 (0.00)

6 (10.32)
150 (42.98)
6 (27.51)
7 (19.20)

285 (81.66)
4 (18.34)

165 (47.28)
184 (52.72)

P-value

<0.001

0.908

0.004

0.434

<0.001

<0.001

<0.001





OEBPS/Images/fonc-12-958187-g006.jpg
Survival probability

Survival probability

Treat == | obectomy == Sublobectomy == None

A T1a+T1b c T2

100% A . vs. ., p< 0.001 . vs. ., p< 0.001 . Vs, ., p< 0.001
= vs. mm , p< 0.001 . Vs. mm , p=0.001 . Vs. mmm , p= 0.008
= VS. mmm , p= 0.035 . VS. @ , p= 0.004 = VS. . , p= 0.236
80% 1
60% 1
______ . ey ___ - i
40% .- :
1 1 1
1 I 1 1 1
1 1 1 1 I
1 1 i 1 L
20%1 o : : = :
1 1 1 L, 1 1 1 1
Log-rank p <,0.0001 : Log-rank p < p.0001 t= Log-rahk p 4 0. ;
. b | : P : | :

e — ————— e

0 12 24 36 48 60 0 12 24 36 48 60 0O 12 24 36 48 60
Time(months)

Treat mm Lobectomy whm Sublobectomy == None

5 Tt

N VS. mm , p< 0.001 N vs. . , p< 0.001 N vs. B , p< 0.001
== VS. mmm , P= 0.001 E VS. mmm , p= 0.001 . VS, , p= 0.024
= VS > P=0.026 . VS. mmm , p= 0.139 VS , p= 0.235

Log-rank p < D.0001
1 1

1
Log-rahk p < 0.000
1 1
i i

0 12 24 36 48 60 O 12 24 36 48 60 O 12 24 36 48 60
Time(months)





