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Background: The rare incidence of small cell carcinoma of the esophagus (SCCE) makes prospective 
studies difficult to conduct, the efficacy of existing standard treatment regimens for SCCE is therefore highly 
controversial. This study aimed to explore differences in the efficacy of three different treatment regimens 
[upfront surgery, neoadjuvant chemotherapy (NCT), and chemoradiotherapy (CRT)] in patients with 
limited-stage SCCE (LS-SCCE).
Methods: In total, 483 patients with LS-SCCE were screened from five centers from June 2001 to June 
2020, and 128 patients with LS-SCCE were screened from the Surveillance, Epidemiology, and End Results 
(SEER) database. A survival analysis of the patients who underwent upfront surgery, NCT, and CRT was 
performed. The primary endpoint was overall survival (OS).
Results: Treatment approaches for LS-SCCE differ between China and America. The data from the SEER 
database showed that aggressive treatment resulted in a significant survival benefit for patients [median OS 
(mOS), 16.0 vs. 1.0 months]. However, no significant survival difference was observed between the surgical 
and non-surgical treatments [China: hazard ratio (HR), 0.820; 95% confidence interval (CI): 0.618–1.088, 
P=0.17; SEER: HR, 0.717; 95% CI: 0.440–1.169, P=0.18]. CRT significantly improved the survival time of 
the patients aged >60 years (mOS, 20.9 vs. 36.0 months, P=0.007). NCT significantly prolonged the survival 
time of the patients who underwent esophagectomy (HR, 0.753; 95% CI: 0.569–0.995, P=0.046).
Conclusions: This study suggests that NCT provided a better survival benefit for patients with LS-SCCE 
than upfront surgery, LS-SCCE patients aged >60 years receiving CRT had survival benefit compared to 
those undergoing surgery. 
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Introduction

Small cell carcinoma of the esophagus (SCCE) is a rare 
type of esophageal cancer that accounts for only 0.5–2.8% 
of all esophageal cancers (1-4). SCCE was first reported 
by McKeown in 1952 (5). Due to its low incidence, it 
is difficult to conduct prospective studies on SCCE. 
Therefore, most of the available literature reports are case 
reports or retrospective studies with small sample sizes.

As the most common extrapulmonary small cell 
carcinoma, SCCE has biological characteristics similar to 
those of small cell lung cancer, which is highly invasive and 
for which local lymph node and distant organ metastases 
develop early (6-10). Patients with SCCE have an extremely 
poor prognosis, with a median overall survival (mOS) of 
8–13 months and a 5-year overall survival (OS) rate of 
approximately 6.7–18% (3,8,11-14).

The standard treatment regimen for SCCE remains 
controversial, and most available treatment regimens 
have been developed with reference to clinical guidelines 
for small cell lung cancer (4,15-17). The VALSG system 
classifies SCCE into limited-stage (LS) disease and 

extensive-stage (ES) disease. LS is defined as tumor 
confined to the esophagus and surrounding tissues with 
or without regional lymph node involvement (4). Most 
existing studies recommend surgery as the preferred 
treatment option for limited-stage small cell carcinoma of 
the esophagus (LS-SCCE). Most patients with LS-SCCE 
in the United States receive radiotherapy (RT), unlike in 
China, where surgery is the main treatment option (18). Gu 
et al. concluded that surgery alone in LS disease is sufficient 
to control disease progression (19). However, Meng et al. 
found that definitive chemoradiotherapy (CRT) in patients 
with LS-SCCE improved patient survival compared to 
surgery combined with RT, suggesting that CRT should be 
the preferred treatment option (20). Conversely, Zhu et al. 
suggested that radical surgery and RT were equally effective 
in treating patients with LS-SCCE (21).

An increasing number of studies have found that 
combined modality therapy, such as surgery combined with 
chemotherapy (CT) or RT, further improves the prognosis 
of patients with SCCE. Studies have also found that 
combined modality therapy improves the survival outcomes 
of patients with LS-SCCE (22,23). However, the small 
number of patients included in these clinical studies may be 
one of the reasons for the different conclusions reached by 
these studies. Thus, more clinical studies with large samples 
need to be conducted to explore the standard treatment 
options for LS-SCCE.

The present study investigated the efficacy of different 
treatment regimens for LS-SCCE by retrospectively 
examining patients with LS-SCCE who underwent upfront 
surgery, neoadjuvant chemotherapy (NCT), and CRT from 
five Chinese cancer centers. The results were compared 
to the American Surveillance, Epidemiology, and End 
Results (SEER) database (http://surveillance.cancer.gov/
index.html). We present this article in accordance with 
the STROBE reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-24-1394/rc).

Methods

Patients selection

This was a multicenter comparative clinical study 
(RENMIN201). Eligible patients were selected from 
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June 2001 to June 2020 from the Renmin Hospital of 
Wuhan University, the West China Hospital, the Fourth 
Hospital of Hebei Medical University, the Tianjin Medical 
University Cancer Hospital, and the First Affiliated 
Hospital of Zhengzhou University. To be eligible for 
inclusion in this study, patients had to meet the following 
inclusion criteria: (I) have histopathologically proven 
pure primary SCCE; (II) have LS disease; and (III) have 
complete medical records. Patients were excluded from the 
study if they met any of the following exclusion criteria: (I) 
had other types of esophageal cancer (e.g., adenocarcinoma, 
squamous cell carcinoma, or other types of neuroendocrine 
carcinoma); (II) had non-confined stage disease; and/or (III) 
had incomplete medical records. Detailed demographic and 
clinicopathological information of the eligible patients were 
retrospectively retrieved from their medical records. The 
specific process is shown in Figure S1.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study was 
approved by the Ethics Committee of the Renmin Hospital 
of Wuhan University (approval number: WDRY2019–
K093), and individual consent for this retrospective analysis 
was waived. This study was approved by all participating 
hospitals/institutes.

Treatment

We categorized the study population into the upfront 
surgery, NCT, and CRT groups based on the treatment 
modality. Patients in the upfront surgery group underwent 
surgical resection of the esophagus, which included open 
transthoracic esophagectomy and minimally invasive 
esophagectomy. After surgery, clinicians decide to conduct 
adjuvant chemotherapy if patients had an R1 or R2 
resection. Patients in the NCT group received two cycles 
of NCT prior to surgery, and surgery was scheduled 2 
to 4 weeks after the completion of CT. After surgery, the 
attending physician decided whether each patient would 
receive adjuvant therapy according to the same criteria 
as above. The chemotherapy regimens used in China: 
etoposide, 120 mg/m2 by intravenous (IV) bolus on days 
1–3, and cisplatin, 75 mg/m2 by IV on day 1, every 3 weeks 
for 2–4 cycles; or irinotecan, 130 mg/m2, and cisplatin,  
75 mg/m2, by IV on day 1, every 3 weeks for 2–4 cycles. 
Patients in the CRT group did not receive surgical treatment 
but received RT and CT. The CT regimen consisted of  
two cycles of etoposide + cisplatin, and synchronized 
radiation therapy of 50 Gy/25 f. This was followed by two 

cycles of consolidation CT with the same regimen.

Surveillance, Epidemiology, and End Results (SEER) 
database

SEER*Stat (version8.4.2) software was used to search the 
SEER database (8 registries, 12 registries, and 17 registries) 
for patients with SCCE (ICD-0–3: codes 8041/8045) from 
2000 to 2020. Clinicopathological features, such as age 
at diagnosis, race, sex, primary tumor site, pathological 
grading, TNM staging, tumor size, and treatment 
modalities, were extracted. The survival outcomes and OS 
times of the patients were determined. OS was defined as 
the time interval from diagnosis to death or last follow up.

Statistical analyses

We used the Chi-squared test or Fisher’s exact test to 
compare the categorical variables between the groups. 
Propensity score matching (PSM) for upfront surgery 
vs. CRT, and NCT vs. CRT was performed using the 
MatchIt R package. To provide more accurate treatment 
recommendations for patients with LS-SCCE, we analyzed 
the survival data after stratification. The Kaplan-Meier 
method was used to estimate the OS rates. The log-rank 
test was used to compare differences between groups. A 
prognostic analysis of OS was performed using univariate 
and multivariate Cox proportional hazards regression 
models. All the factors associated with OS were included 
in the multivariate Cox regression analyses to test their 
association with potential predictors, regardless of their 
level of significance in the univariate analysis. The results 
are reported as hazard ratios (HRs) and 95% confidence 
intervals (CIs). Statistical significance was set at P<0.05. All 
the statistical analyses were performed using SPSS software 
(version 25.0, IBM, USA) and R version 4.3.2 (R Project for 
Statistical Computing).

Results

We analyzed the data of 483 patients from China and  
157 patients from the SEER database. The median survival 
time of the patients in China was 25.3 months (95% CI: 
21.2–29.4), while that of the patients in the SEER database 
was 16.0 months (95% CI: 12.3–19.7). In the entire cohort, 
the vast majority of patients were male (347, 71.8%), 
and had tumors located in the upper middle third of the 
esophagus (329, 68.1%) and positive lymph node metastases 

https://cdn.amegroups.cn/static/public/JTD-24-1394-Supplementary.pdf
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(309, 64%). Overall, 212 patients (43.9%) were aged  
≤60 years, and 202 patients (41.8%) had an early T stage. 
The baseline clinical characteristics of the patients are 
summarized in Table 1.

As Table 1 and Figure 1 show, in China, surgery (312, 
64.6%) was the main treatment option; 141 patients 
(29.2%) received upfront surgery, 171 patients (35.4%) 
received NCT, and 171 patients (35.4%) received CRT. 
Furthermore, Chinese doctors more often choose surgical 
treatment for younger patients than older patients. The 
data from the SEER database showed that non-surgical 
treatment (99,77.3%), including CRT (67,52.3%), CT 
(26,20.3%), and RT (6, 4.7%), was predominant in the 
United States. Regardless of the clinical characteristics of 
the patients, physicians in the United States were more 
likely to choose non-surgical treatment before surgery. The 

treatment approaches for LS-SCCE still differ significantly 
in China and the United States. Meanwhile, according to 
the SEER database, the LS-SCCE patients who received 
aggressive treatment had a significant survival benefit 
compared to those who did not receive treatment (mOS, 
16.0 vs. 1.0 months, P<0.001).

The univariate and multivariate Cox regression analyses 
of the Chinese patients after PSM showed that there was 
no statistically significant difference in prognosis between 
the surgical and non-surgical patients (HR, 0.820; 95% CI: 
0.618–1.088, P=0.17) (Table 2, Figure S2). The results for 
the SEER patients database were similar (HR, 0.717; 95% 
CI: 0.440–1.169, P=0.18) (Table S1, Figure S2).

Because the SEER database had more missing patient 
data and fewer surgical patients, we attempted to determine 
the optimal treatment strategy for patients with LS-SCCE 

Table 1 Differences in treatment approaches for limited-stage small cell esophageal cancer between China and the United States

Characteristics

China SEER 

All 
(n=483)

S  
(n=141)

NCT 
(n=171)

CRT 
(n=171)

P
All 

(n=128)
S  

(n=17)
NAT 

(n=12)
CRT 

(n=67)
CT  

(n=26)
RT  

(n=6)
P

Sex 0.80 0.12

Female 136 41 (30.1) 50 (36.8) 45 (33.1) 42 4 (9.5) 2 (4.8) 20 (47.6) 14 (33.3) 2 (4.8)

Male 347 100 (28.8) 121 (34.9) 126 (36.3) 86 13 (15.1) 10 (11.6) 47 (54.7) 12 (14.0) 4 (4.7)

Age, years 0.01 0.03

≤60 212 61 (28.8) 89 (42.0) 62 (29.2) 36 5 (13.9) 8 (22.2) 17 (47.2) 6 (16.7) 0 (0.0)

>60 271 80 (29.5) 82 (30.3) 109 (40.2) 92 12 (13.0) 4 (4.3) 50 (54.3) 20 (21.7) 6 (6.5)

Tumor location 0.45 0.01

Proximal/
middle third

329 101 (30.7) 111 (33.7) 117 (35.6) 52 8 (15.4) 2 (3.8) 27 (51.9) 15 (28.8) 0 (0.0)

Distal third 154 40 (26.0) 60 (39.0) 54 (35.1) 61 8 (13.1) 9 (14.8) 33 (54.1) 9 (14.8) 2 (3.3)

Unknown 0 0 (0.0) 0 (0.0) 0 (0.0) 15 1 (6.7) 1 (6.7) 7 (46.7) 2 (13.3) 4 (26.7)

T stage <0.001 0.15

T1/2 202 74 (36.6) 78 (38.6) 50 (24.8) 29 5 (17.2) 2 (6.9) 13 (44.8) 7 (24.1) 2 (6.9)

T3/4 281 67 (23.8) 93 (33.1) 121 (43.1) 32 4 (12.5) 4 (12.5) 22 (68.8) 1 (3.1) 1 (3.1)

Unknown 0 0 (0.0) 0 (0.0) 0 (0.0) 67 8 (11.9) 6 (9.0) 32 (47.8) 18 (26.9) 3 (4.5)

N stage <0.001 0.64

N0 174 57 (32.8) 76 (43.7) 41 (23.6) 20 3 (15.0) 2 (10.0) 13 (65.0) 1 (5.0) 1 (5.0)

N+ 309 84 (27.2) 95 (30.7) 130 (42.1) 11 1 (9.1) 2 (18.2) 6 (54.5) 2 (18.2) 0 (0.0)

Unknown 0 0 (0.0) 0 (0.0) 0 (0.0) 97 13 (13.4) 8 (8.2) 48 (49.5) 23 (23.7) 5 (5.2)

Data are presented as n (%). S, upfront surgery; SEER, Surveillance, Epidemiology, and End Results; S, upfront surgery; NCT, neoadjuvant 
chemotherapy; CRT, chemoradiotherapy; NAT, neoadjuvant therapy; CT, chemotherapy; RT, radiotherapy.
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by performing a stratified survival analysis on the data of 
483 patients in China. The stratified analysis showed CRT 
significantly improved the mOS of patients aged >60 years 
(upfront surgery + NCT vs. CRT: mOS, 20.9 vs. 36.0 months,  
P=0.007), and similar results were also found in the 
multivariate Cox regression analysis (HR, 0.596, 95% CI: 
0.410–0.866, P=0.007) (Figures 2,3, Table S2, Figures S3,S4).

The number of patients undergoing NCT is increasing 
annually as treatment approaches evolve. Therefore, we 
also evaluated the effects of different surgical approaches in 
patients with LS-SCCE. The univariate and multivariate 
Cox regression analyses showed that NCT was a strong 
protective factor in patients with LS-SCCE (HR, 0.753; 
95% CI: 0.569–0.995, P=0.046) (Figure 3, Table S3). 
Moreover, in patients aged ≤60 years, NCT significantly 
prolonged survival compared to upfront surgery (upfront 
surgery vs. NCT: mOS, 19.6 vs. 27.0 months, P=0.046). 
Similarly, in male patients, NCT showed an advantage 
(upfront surgery vs. NCT: mOS, 19.5 vs. 26.0 months, 
P=0.03) (Table S4, Figure S5).

Finally, to explore the differences between NCT and CRT, 
we performed a survival analysis after PSM. No statistically 

significant difference was observed between NCT and 
CRT in either the univariate or multivariate Cox analyses 
(HR, 0.931; 95% CI: 0.661–1.313, P=0.69) (Table S5,  
Figure S2); however, CRT still resulted in a longer survival 
time for patients aged >60 years (NCT vs. CRT: mOS, 23.0 
vs. 44.5 months, P=0.03) (Table S6, Figure S5).

Discussion

Due to the extremely low incidence of SCCE, large 
prospective clinical studies are difficult to conduct, and the 
existing National Comprehensive Cancer Network (NCCN) 
guidelines (https://www.nccn.org) do not yet include 
recommendations for the treatment of SCCE, and only refer 
to the treatment guidelines for small cell lung cancer. We 
summarized the large sample of domestic and international 
SCCE studies  over the past  10 years  (Table S7) .  
Specifically, we compared the changes in the NCCN 
guidelines for the treatment of small cell lung cancer over 
the past 10 years and drew three conclusions based on the 
available findings. First, there are regional differences in 
the preferred treatment options for LS-SCCE. In China, 
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Table 2 Clinical and tumor characteristics of patients with LS-SCCE receiving surgical and non-surgical treatment

Characteristic
Before matching After matching

S + NCT (n=312) CRT (n=171) P S + NCT (n=156) CRT (n=156) P

Sex 0.58 0.90

Female 91 (29.2) 45 (26.3) 39 (25.0) 37 (23.7)

Male 221 (70.8) 126 (73.7) 117 (75.0) 119 (76.3)

Age, years 0.02 >0.99

≤60 150 (48.1) 62 (36.3) 62 (39.7) 62 (39.7)

>60 162 (51.9) 109 (63.7) 94 (60.3) 94 (60.3)

Tumor location >0.99 0.63

Proximal/middle third 212 (67.9) 117 (68.4) 110 (70.5) 105 (67.3)

Distal third 100 (32.1) 54 (31.6) 46 (29.5) 51 (32.7)

T <0.001 >0.99

T1/2 152 (48.7) 50 (29.2) 50 (32.1) 50 (32.1)

T3/4 160 (51.3) 121 (70.8) 106 (67.9) 106 (60.9)

N <0.001 >0.99

N0 133 (42.6) 41 (24.0) 41 (26.3) 41 (26.3)

N+ 179 (57.4) 130 (76.0) 115 (73.7) 115 (73.7)

Data are presented as n (%). LS-SCCE, limited-stage small cell carcinoma of the esophagus; S, upfront surgery; NCT, neoadjuvant 
chemotherapy; CRT, chemoradiotherapy.
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NCT, neoadjuvant chemotherapy; CRT, chemoradiotherapy.

patients with LS-SCCE tend to undergo esophagectomy, 
however, the rate of NCT among surgical patients 
is increasing, as is the rate of CRT due to changes in 
treatment concepts. Patients with LS-SCCE in the United 

States tend to undergo CRT as their primary treatment 
modality (18). Meanwhile, due to its efficacy and safety, 
concurrent CRT remains a central treatment modality for 
small cell lung cancer (16,17). Second, the use of surgery as 
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Figure 3 Forest plot for univariate and multivariate Cox regression analyses. (A,B) Univariate and multivariate Cox regression analyses of S 
vs. NCT in China. (C,D) Univariate and multivariate Cox regression analyses of S + NCT vs. CRT in a subgroup of patients aged older than 
60 years in China. S, upfront surgery; NCT, neoadjuvant chemotherapy; CRT, chemoradiotherapy; OS, overall survival; HR, hazard ratio; 
CI, confidence interval.

0.4 0.9 1.4 1.9 1 2

0 1 2

0.5 1.50.75 1.25 1.75

0 1 20.5 1.5 2.5 0.5 1.5 2.5

Model name
Univariate Cox for OS in patients receiving S and NCT in China Multivariate Cox for OS in patients receiving S and NCT in China

Multivariate Cox for OS in patients aged >60 years receiving surgery and non-surgery in ChinaUnivariate Cox for OS in patients aged >60 years receiving surgery and non-surgery in China

Model name

Model nameModel name

HR (95% CI)              P-value HR (95% CI)              P-value

HR (95% CI)              P-valueHR (95% CI)              P-value

Sex
Female
Male

Age, y
≤60
>60

Tumor location
Proximal/Middle third
Distal third

T stage
T1/2
T3/4

N stage
N0
N+

Treatment
S
NCT

Reference
1.189 (0.873–1.619)

Reference
1.172 (0.859–1.599)

Reference
1.371 (0.907–2.072)

Reference
1.470 (0.959–2.251)

Reference
1.168 (0.786–1.736)

Reference
0.655 (0.433–0.992)

Reference
1.536 (0.954–2.471)

Reference
0.596 (0.410–0.866)

Reference
1.146 (0.776–1.692)

Reference
0.820 (0.557–1.207)

Reference
1.330 (0.843–2.098)

Reference
0.603 (0.416–0.874)

Reference
0.983 (0.743–1.301)

Reference
1.079 (0.802–1.450)

Reference
1.275 (0.957–1.699)

Reference
0.891 (0.669–1.186)

Reference
0.753 (0.569–0.995)

0.27

0.93

0.53

0.13

0.72

0.06

0.32

0.91

0.62

0.10

0.43

0.046

0.08

0.44

0.046

0.08

0.007

0.14

0.49

0.31

0.22

0.008

Reference
1.012 (0.766–1.336)

Reference
1.100 (0.819–1.477)

Reference
1.244 (0.941–1.645)

Reference
0.949 (0.718–1.255)

Reference
0.767 (0.582–1.012)

Sex
Female
Male

Age, y
≤60
>60

Tumor location
Proximal/Middle third
Distal third

T stage
T1/2
T3/4

N stage
N0
N+

Treatment
S
NCT

Sex
Female
Male

Tumor location
Proximal/Middle third
Distal third

T stage
T1/2
T3/4

N stage
N0
N+

Treatment
S + NCT
CRT

Sex
Female
Male

Tumor location
Proximal/Middle third
Distal third

T stage
T1/2
T3/4

N stage
N0
N+

Treatment
S + NCT
CRT

A B

C D

the primary treatment option for patients with LS disease 
has been accepted by most researchers in China. Kukar et al.  
and Xu et al. found that the mOS of surgical patients was 
significantly longer than that of non-surgical patients 
(24,25). Third, as treatment approaches have evolved, 
combined modality therapy is now thought to further 
improve the survival time of patients with LS-SCCE (22,23).

The survival analysis of patients who did and who did not 
receive treatment for LS-SCCE from the SEER database 
showed that the mOS of the patients who were aggressively 
treated was significantly longer than that of the patients who 
were not actively treated (14.0 vs. 1.0 months, P<0.001). 
Consequently, aggressive therapeutic interventions are 
necessary for patients with LS-SCCE.

NCT combined with surgery is an emerging treatment 
option for LS-SCCE; however, few studies have explored 
its efficacy for LS-SCCE. Cai et al. compared the mOS 
of 171 patients with LS-SCCE who underwent NCT in 
combination with surgery and 109 patients who underwent 

surgery alone, and found that patients who underwent NCT 
in combination with surgery had a significantly prolonged 
mOS compared to those who underwent surgery alone (26). 
However, no study has been conducted to further compare 
the differences in efficacy between the three treatment 
modalities of upfront surgery, NCT, and CRT.

Our study combined data from 483 LS-SCCE patients 
who received upfront surgery, NCT, and CRT from 
June 2001 to June 2020 at five oncology centers in China 
to compare differences in efficacy between these three 
treatment modalities for LS-SCCE for the first time. 
Using PSM, we compared the differences in efficacy 
between surgery and non-surgery, between different 
surgical modalities, and between NCT and CRT. Data 
from the Chinese population and SEER database showed 
no prognostic differences between the surgical and non-
surgical patients. The multivariate Cox analysis of the 
SEER data showed that later N stage was a protective 
factor for patients with LS-SCCE (HR, 0.266; 95% CI: 
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0.104–0.681, P=0.006); however, this might be associated 
with incompletely matched clinical characteristics. We 
also performed a stratified analysis and found that in 
patients aged >60 years, non-surgical treatments had better 
outcomes than surgical treatments. No difference was 
found between the surgical and non-surgical treatments 
in patients aged ≤60 years, but it is important to note that 
NCT had a greater survival benefit than upfront surgery 
in this population. Interestingly, when we performed a 
multivariate analysis of patients aged >60 years, we found 
that patients with higher T stages had a better prognosis, 
but no such statistical significance was observed in the 
univariate analysis. This might be related to the fact that 
the older patients with higher T stages received better 
nutritional support and care. Zhu et al. compared the OS 
and progression-free survival (PFS) of 458 patients with 
LS-SCCE from 2000 to 2020 in China who received 
three regimens of CT, CT plus radical surgery, and CT 
plus definitive RT (CT + RT) and found that there was 
no statistically significant difference in the OS and PFS of 
these patients before and after PSM for CT + RT compared 
with CT + radical surgery (21). However, it should be noted 
that patients in the CT + radical surgery group were not 
further stratified into those receiving neoadjuvant therapy 
and upfront surgery, which might have reduced the efficacy 
of the neoadjuvant treatment.

We also examined the treatment cycle and treatment 
benefit ratios of different treatment regimens. Taking into 
account the existing literature and the NCCN guidelines for 
the treatment of small cell lung cancer, the existing treatment 
regimens for patients with LS-SCCE are as follows: the 
NCT regimen usually consists of two cycles of NCT; 
the adjuvant regimen usually consists of four to six cycles  
of adjuvant CT (ACT), or RT with a total dose range of 
28–70 Gy and a single RT dose range of 1.8–2.0 Gy; and 
CRT regimens usually consist of four to six cycles of CT, 
and RT with a total dose range of 45–70 Gy and a single 
RT dose range of 1.5–2 Gy (24,26-28). The NCT regimen 
has advantages in terms of the length of the treatment cycle 
and the simplicity of the treatment regimen over upfront 
surgery, and at the same time enables patients to achieve a 
longer survival time in a shorter treatment period.

The study had a number of strengths. First, this was a 
large-scale, multicenter, clinical study that included 483 
patients from five oncology centers in China. Second, 
this study was the first to compare the differences in the 
efficacy of the three treatment modalities (i.e., upfront 
surgery, NCT, and CRT). Third, this study further 

stratified the survival analysis of patients with different 
clinical characteristics to provide more detailed guidance on 
the optimal treatment regimen for patients with different 
clinical characteristics. Finally, we could compare our data 
to the American SEER database.

This study had several limitations. First, this was a 
retrospective cohort study with an information bias or 
confounding factors. Different oncology centers may differ 
in terms of their specific treatment processes, information 
collection, and other aspects, which might have introduced 
bias. These potential biases should be considered when 
interpreting our findings. Second, the number of clinical 
features included in the study was limited, and more clinical 
features need to be included in the future to achieve precise 
treatment. Third, limitations of the data resulted in some 
cohorts still having mismatched clinical characteristics after 
PSM, which may have influenced the study conclusions. 
Finally, we only compared the OS of the three treatment 
modality cohorts and were unable to obtain other end points 
of the patients, such as PFS, quality of life, side effects, etc. 
We hope that more prospective studies in the future will 
allow a more detailed comparison of the above parameters.

Conclusions

In this study, we found that NCT provided a better survival 
benefit for patients aged ≤60 years with LS-SCCE than 
upfront surgery, CRT should be the preferred treatment 
option for patients aged >60 years.
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