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Original Article

Curative efficacy might be an early predictor of prognosis in 
patients with small cell lung cancer treated with 2 cycles of 
platinum-based first-line chemotherapy
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Background: Platinum-based chemotherapy remains the essential therapy for small cell lung cancer 
(SCLC). Here, we conducted a statistical analysis to explore whether the curative efficacy of 2-cycle 
platinum-based chemotherapy can predict the survival of patients with SCLC.
Methods: Fifty-six SCLC patients who had each received 2 cycles of platinum-based chemotherapy were 
enrolled. The curative efficacy of the chemotherapy was evaluated, mainly by chest computed tomography, 
and the treatment response was categorized according to the Response Evaluation Criteria in Solid Tumors 
(RECIST) 1.1. Patients were continuously followed up for progression-free survival (PFS) and overall 
survival. The 55 patients were separated into 2 groups by the curative efficacy of the 2-cycle first-line 
platinum-based chemotherapy. All statistical analyses were performed with SPSS software (version 17.0; 
SPSS, Inc.; Chicago, IL, USA)
Results: Patients who responded to 2-cycle chemotherapy (partial response, PR) had significantly better 
survival than others who did not (stable disease, SD or progressive disease, PD). The median progression-
free survival (mPFS) in the PR group was 6.330 months, which was significantly longer than the  
2.870 months seen in SD+PD group (95% CI: 4.631–8.029 vs. 0.000–5.790, P=0.022). The median overall 
survival (mOS) was 10.870 months in the PR group, which was remarkably longer than the 8.970 months 
observed in the SD+PD group (95% CI: 9.546–12.194 vs. 6.517–11.423, P=0.028). Curative efficacy had no 
correlation with clinical features. 
Conclusions: The curative efficacy of 2-cycle first-line platinum-based chemotherapy was significantly 
correlated with PFS and OS, and showed prognostic value in SCLC patients. Patients who were sensitive to 
chemotherapy had superior survival to those who were chemotherapy insensitive. 
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Introduction

Lung cancer is a serious, life-threatening disease that 
is increasing in incidence around the world (1,2). 
Approximately 10–15% of lung cancers are categorized 
as small cell lung cancer (SCLC) (3-5), which is a poorly 
differentiated malignant epithelial tumor of neuroendocrine 
origin characterized by a rapid doubling time and high 
growth fraction, as well as high genomic instability relative 
to most other cancers (6-9). Data show that the majority of 
patients with SCLC suffer later stages, with the proportion 
of patients with extensive-disease SCLC (ED-SCLC) being 
approximately 60–75% (10,11).

A large accumulation of clinical research has evidenced 
the poor prognosis of SCLC patients. Untreated, the 
disease progresses rapidly and the median overall survival 
(mOS) is a meager 2–4 months from diagnosis (12). Even 
in the receipt of regular therapy, patients with SCLC are 
unable to obtain prolonged survival, with the mOS of 
limited-stage disease and ED reaching only 15–20 and 
8–13 months, respectively (12). In the vast majority of 
cases, SCLCs recur within 6 months after the completion 
of primary therapy (13). Unfortunately, the situation has 
not shown any remarkable improvement over the past few 
decades, and survival rate is still only 6% after 5 years (14).

Many SCLCs are sensitive to chemotherapy, with an 
initial response rate of up to 70% (15); thus, chemotherapy 
is applied as the standard first-line treatment for the 
disease (8,16). Etoposide combined with cisplatin (EC) 
or carboplatin (EP) is the most commonly recommended 
strategy (8,16), and has been proved more effective than 
other combinations (17,18). Especially for ED-SCLC, the 
first-line therapeutic choice is 4 to 6 cycles of EC or EP (19). 
Great efforts been made to advance therapeutic strategies 
for SCLC. Immunotherapy, for instance, is a cutting-edge 
treatment that can prolong the survival of patients; however, 
this survival extension is limited to only approximately  
2 months (20-22). Therefore, platinum-based chemotherapy 
has remained the cornerstone of standard first-line 
treatment for decades, and the current lack of other agents 
approved as being significantly efficacious needs to be 
acknowledged (23). 

Indeed, platinum-based chemotherapy can achieve a 
favorable response and rapid improvement in most patients 
with SCLC; however, its effects are not long-lasting and 
patient outcomes are still unsatisfactory. Moreover, 30–40% 
of SCLC patients are resistant to chemotherapy (14).  
Therefore, whether or not the response to first-line therapy 

is correlated with patient outcomes and can serve as a 
prognostic factor demands exploration. Here, we enrolled 
SCLC patients who had received only EC or EP therapy 
after diagnosis and explored whether the curative efficacy 
of 2-cycle first-line platinum-based chemotherapy could 
predict survival in SCLC. Different from the previous 
studies reporting relevant efficacy and adverse reaction 
of first-line chemotherapy on SCLC (24,25), our study 
mainly demonstrated the clinically prognostic value of the 2 
cycles of platinum-based first-line chemotherapy on SCLC 
prognosis. We found that the curative efficacy of 2-cycle 
first-line platinum-based chemotherapy was significantly 
correlated with progression-free survival (PFS) and overall 
survival (OS) in SCLC patients. Patients who were sensitive 
to chemotherapy had superior survival to those who were 
chemotherapy insensitive. These findings will benefit many 
SCLC patients given the important role of chemotherapy in 
SCLC. We present the following article in accordance with 
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/jtd-21-216).

Methods

Patients 

Fifty-six patients aged 42–82 years who were diagnosed as 
SCLC in Shanghai Pulmonary Hospital from June 2018 
to July 2019 were enrolled, with a median follow-up time 
of 13.230 months, 95% CI: 8.981–17.479 (Figure 1). All 
patients received first-line platinum-based chemotherapy, 
which commenced no later than 1 month after diagnosis. 
Clinical characteristics included age, sex, smoking status, 
cancer stage, and chemotherapy regimens. The tumors were 
staged using the International Association for the Study of 
Lung Cancer Staging and Prognostic Factors Committee 
(IASLC) TNM staging system (8th edition) and the Veterans 
Administration Lung Study Group (VALSG) system. A 
non-smoker was defined as a person who had smoked fewer 
than 100 cigarettes in their lifetime. PFS referred to the 
time from the date of diagnosis to the objectively recorded 
date of tumor progression or death. Overall survival (OS) 
referred to the time from the date of diagnosis to the date of 
death. The last date of follow up was August 23, 2020. All 
participants were competent to provide consent. Approval 
of this study was obtained from the ethics committee of 
Shanghai Pulmonary Hospital (ethics number: K20-022). 
All procedures performed in this study involving human 
participants were in accordance with the Declaration of 

http://dx.doi.org/10.21037/jtd-21-216
http://dx.doi.org/10.21037/jtd-21-216


1207Journal of Thoracic Disease, Vol 13, No 2 February 2021

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2021;13(2):1205-1214 | http://dx.doi.org/10.21037/jtd-21-216

Helsinki (as revised in 2013).

Evaluation of curative efficacy and patient grouping

“Curative efficacy” refers to the curative efficacy of 2-cycle 
platinum-based chemotherapy. Curative efficacy was mainly 
evaluated by chest computed tomography (CT). Response to 
chemotherapy was categorized by the Response Evaluation 
Criteria in Solid Tumors (RECIST 1.1) as complete 
response (CR), partial response (PR), stable disease (SD), or 
progressive disease (PD) (26). Patients were separated into 2 
groups according to the curative effect. The first group (PR 
group, N=33), the chemotherapy sensitivity group, included 
patients evaluated as PR. The other group (SD+PD group, 
N=22), comprising chemotherapy-insensitive patients, 
included those with SD or PD.

Statistical analysis

All statistical analyses were performed with SPSS software 

(version 17.0; SPSS, Inc.; Chicago, IL, USA). Spearman’s 
rank correlation was applied to examine the relationship of 
curative efficacy with patient clinical characteristics, while 
the χ2 test was used for the correlation analysis of curative 
efficacy and relapse and death. Survival analyses were 
conducted using the Kaplan-Meier method. To analyze the 
correlations of clinical features and curative efficacy with PFS 
and OS, Cox regression was performed. All statistics were 
2-sided, with statistical significance being defined as P<0.05.

Results

Patient characteristics

Among the 55 patients were 6 (10.9%) females and 49 
(89.1%) males. Twenty-three (41.8%) of the patients were 
non-smokers. One (1.8%) patient had stage II, 25 (45.5%) 
patients had stage III, and 30 (52.7%) patients had stage IV 
disease. Forty (72.7%) and 15 (27.3%) patients were <70 
and ≥70, respectively (Table 1). 

SCLC patients receiving 

platinum-based first-line chemotherapy 

(n=55)

Follow-up visit:

curative efficacy

PR group

(n=33)

PD + SD group

(n=22)

Till 23 Aug., 2020 

Statistical analysis

Follow-up visit:

relapse and survival

Grouping

2-cycles

Figure 1 Study flowchart of patient enrolled.
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Correlations of curative efficacy with clinical features 

As revealed in Table 1, the clinical characteristics including 
sex and age of patients had no significant influence on 
curative efficacy (P values for sex and age were 0.216 and 
0.064, respectively). Besides, we detected that the curative 
efficacy of patients was closely correlated with smoking 
status and clinical staging in SCLC (P values for smoking 
status and stage were 0.019 and 0.015, respectively). 

Curative efficacy was correlated with PFS and OS

In the PR group enrolled patients who displayed a better 
curative response, the median PFS was 6.330 months, which 
was significantly longer than the 2.870 months observed in 
chemotherapy-insensitive SD+PD group (95% CI: 4.631–
8.029 vs. 0.000–5.790, P=0.022) (Figure 2A). Furthermore, 
the PR group also displayed a remarkably longer median 
OS than SD+PD group (10.870 vs. 8.970 months; 95% CI: 

Table 1 Characteristics of the 55 patients and their relationship with sensitivity to chemotherapy

Items Total Chemotherapy-sensitive Chemotherapy-insensitive P value

Sex, n (%) 0.216

Male 49 (89.1%) 28 (57.1%) 21 (42.9%)

Female 6 (10.9%) 5 (83.3%) 1 (16.7%)

Age, median 66 0.064

<70 40 (72.7%) 21 (52.5%) 19 (47.5%)

≥70 15 (27.3%) 12 (80.0%) 3 (20.0%)

Smoking status, n (%) 0.019

Non-smoker 23 (41.8%) 18 (78.3%) 5 (21.7%)

Smoker 32 (58.2%) 15 (46.9%) 17 (53.1%)

Cancer staging, n (%) 0.015

II–III 26 (47.3%) 20 (76.9%) 6 (23.1%)

IV 29 (52.7%) 13 (44.8%) 16 (55.2%)

Figure 2 PFS and OS of SCLC patients by curative effect. (A) PFS between PR group and SD+PD group. (B) OS between PR group and 
SD+PD group. OS, overall survival; PFS, progression-free survival; PD, progressive disease; PR, partial response; SCLC, small cell lung 
cancer; SD, stable disease.
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9.546–12.194 vs. 6.517–11.423, P=0.028) (Figure 2B). 

Univariate and multivariate analysis 

The Cox regression analysis revealed that only curative 
efficacy was able to predict PFS (P=0.025, hazard rate 
=0.496, 95% CI: 0.269–0.915) and OS (P=0.032, hazard rate 
=0.465, 95% CI: 0.232–0.935). Meanwhile, clinical features 
had no correlation with PFS or OS (Tables 2 and 3).

Discussion

In our study, we found that the curative efficacy of 2-cycle 
first-line platinum-based chemotherapy was significantly 
correlated with PFS and OS in SCLC patients, which 

showed the prognostic value of 2-cycle first-line platinum-
based chemotherapy in SCLC. Patients who were sensitive 
to chemotherapy had superior survival to those who were 
chemotherapy insensitive. The prognosis of patients with 
SCLC is known to be poor (13). A number of analyses 
have been performed in an effort to identify prognostic 
factors in SCLC; so far, advanced tumor stage, high lactate 
dehydrogenase, low serum albumin, elevated alkaline 
phosphatase, low sodium, high aspartate aminotransferase, 
and decreased bicarbonate have been proven as effective 
predictors (27,28). In addition, a 2018 study suggested 
that being overweight prior to treatment is associated with 
better survival and might be a predictor of OS in SCLC (29).  
Another analysis of 21 trials published from 1984 to 
2001 indicated that patients with sensitivity to first-line 

Table 2 COX regression analysis of PFS

Variables

Univariate analysis Multivariate analysis

HR
95% CI

P value HR
95% CI

P value
Down Up Down Up

Sex (male vs. female) 0.769 0.297 1.992 0.589

Age (<70 vs. ≥70) 1.085 0.555 2.120 0.812

Smoking status (non-smoker 
vs. smoker)

0.750 0.407 1.379 0.354

Cancer stage (II–III vs. IV) 0.564 0.300 1.062 0.076

Curative efficacy (PR vs. 
SD+PD)

0.496 0.269 0.915 0.025 0.496 0.269 0.915 0.025

EC, etoposide/cisplatin; EP, etoposide/carboplatin; HR, hazard rate; PFS, progression-free survival; PD, progressive disease; PR, partial 
response; SD, stable disease; 95% CI, 95% confidence interval.

Table 3 COX regression analysis of OS 

Variables

Univariate analysis Multivariate analysis

HR
95% CI

P value
HR 95% CI

P value
Down Up Down Up

Sex (male vs. female) 0.429 0.160 1.147 0.092

Age (<70 vs. ≥70) 0.739 0.365 1.495 0.400

Smoking status (non-
smoker vs. smoker)

0.594 0.296 1.189 0.141

Cancer stage (II–III vs. IV) 0.657 0.322 1.342 0.249

Curative efficacy (PR vs. 
SD+PD)

0.465 0.232 0.935 0.032 0.465 0.232 0.935 0.032

EC, etoposide/cisplatin; EP, etoposide/carboplatin; HR, hazard rate; OS, overall survival; PD, progressive disease; PR, partial response; 
SD, stable disease; 95% CI, 95% confidence interval.
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chemotherapy had a significantly higher response rate 
to second-line treatment (27.7% vs. 14.8%), as well as 
improved mOS (7.7 vs. 5.4 months), in comparison to 
chemotherapy-insensitive patients with refractory disease (30).  
As for genomic alterations, MYC amplification was reported 
correlated with poor survival in SCLC patients (31). 
Moreover, many immune biomarkers such as PD-1, PD-
L1, CD39 were investigated for predicting SCLC prognosis 
(32,33). For relapsed SCLC, in a relapsed elderly population 
receiving second-line chemotherapy, a retrospective study 
showed that patients with good performance status and an 
early SCLC staging when starting first-line chemotherapy 
might associate with longer OS (34). These patients might 
also experience a longer interval between the start of the 
first-line treatment and that of the second-line therapy. 

In the past few decades, great efforts have been made 
to develop novel therapeutic strategies to improve the 
prognosis of SCLC. Regrettably, the last drug approved 
for the treatment of SCLC was topotecan in 1998 (35), and 
currently, there are few agents that can outperform classical 
ones (23). Platinum-based compounds mainly target DNA, 
limiting the unwinding of DNA and thereby, inhibiting 
DNA replication, mainly in the G2 phase of mitosis 
(36,37). SCLC proliferates faster than normal cells with 
rapid DNA synthesis and has an imperfect repair function 
for damaged DNA. Therefore, they are more sensitive 
to the cytotoxic effects of platinum drugs than normal 
cells. The significant effect of chemotherapy in SCLC 
was first reported as early as 1969 (38), and the advances 
of combination chemotherapy have been described in 
several studies since (39,40). From a theoretical standpoint, 
combining agents can maximize the tumor cell-killing 
effect and the elimination of resistant cell lines, resulting 
in prolonged survival (41). Compared to those treated with 
etoposide monotherapy, patients who received combined 
agents were found to have a higher response rate and longer 
mOS (40). According to multiple studies, many SCLCs 
are highly sensitive to platinum/etoposide, with response 
rates ranging from 44% to 78% and notable clinical 
improvement (14). Therefore, despite a lack of significant 
improvement, combination chemotherapy remains essential 
to SCLC treatment (23). As recommended by National 
Comprehensive Cancer Network (NCCN) and European 
Society for Medical Oncology (ESMO) guidelines, 
platinum-based chemotherapy has been the standard first-
line treatment of SCLC for over 20 years (8,16).

The classical therapeutic strategy for SCLC consists 
of EC or EP, which were demonstrated to be better than 

other drugs by 2 meta-analyses and a phase III clinical trial 
(17,18,42). For ED-SCLC, 4 to 6 cycles of EC or EP is 
the first-line treatment (43). For limited-stage SCLC, the 
application of platinum-based therapy is also universally 
recommended after surgical resection (43), and its 
prognosis-improving effect was evidenced in a retrospective 
review by Johns Hopkins University in 2005 (44).

As for the curative efficacy of cisplatin- and carboplatin-
based regimens, several trials have compared the differences 
between them. One meta-analysis indicated that patients 
who received cisplatin-based therapy were more likely to 
have an elevated response rate compared to patients not 
treated with cisplatin (18). However, another meta-analysis 
suggested that cisplatin- and carboplatin-based therapy 
had no significance in terms of the response rate, PFS, 
or OS (19). Several studies have compared the efficacy 
and safety results of different platinum-based regimens 
combined with etoposide in the treatment of extensive-
stage small cell lung cancer. For example, a study in elderly 
ED-SCLC population demonstrated that initial therapy of 
carboplatin/etoposide showed similar survival and relatively 
less subsequent health care use compared with cisplatin/
etoposide (45). Another report analyzed the similar short-
term efficacy of etoposide in combination with lobaplatin 
or cisplatin in ED-SCLC patients. Except for short-
term efficacy, equivalent results were also observed when 
comparing OS and PFS between the two therapies. Both 
treatments demonstrated tolerated adverse reactions (46). 
Therefore, either carboplatin or cisplatin can be applied as 
a cornerstone of first-line treatment for SCLC. As for the 
toxicity of carboplatin, etoposide, and cisplatin as initial 
therapy for ED-SCLC, hematological toxicities such as 
neutropenia, thrombocytopenia, and febrile neutropenia as 
well as nonhematological toxicities such as electrolyte and 
gastrointestinal changes were the most common (47-49).

Some other drugs are also recommended as first-line 
chemotherapy for SCLC by NCCN guidelines, such as 
irinotecan combined with carboplatin (IC) or cisplatin (IP) (8).  
IC and IP regimens are commonly used in Japan (42).  
According to the Japan Clinical Oncology Group, patients 
who received IP had notably longer mOS than those who 
received EP (42). In a meta-analysis involving a large number 
of Caucasian and Asian patients with treatment-naïve ED-
SCLC, IP regimens were correlated to elevated response 
rates and improved OS compared to EP regimens (50).  
Meanwhile, in researches from North America, Australia, 
and Europe, the curative efficacy of IP and EP was 
confirmed to be comparable (24,25,51). Therefore, when 
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choosing among equally effective regimens, decisions are 
mainly influenced by local routine practice, medical costs, 
quality of life considerations, and convenience (40).

Different from NSCLC, targeted therapy showed no 
significant impact on SCLC at present. While typical 
genome of SCLC harbors substantial genomic aberrations, 
actionable mutations are notably absent in protein kinases. 
Rather, TP53 and RB1 alterations are common in SCLC; 
few mutations in SCLC have yielded viable drugs so far (52).  
Although high response rates have been provided, 
chemotherapy seems to have reached a plateau and SCLC is 
still characterized by near-inevitable and rapid recurrence (53).  
Adding immunotherapies to first-line chemotherapy 
may become an effective combination therapy and two 
randomized clinical trials (IMpower 133 and CASPIAN) 
demonstrated significant improvement of immunotherapy 
in SCLC (54,55), which established a new standard of care. 
With the discovery of new drug targets and the continuous 
emergence of new combination treatment options, there 
remains several challenges including the comorbidities 
accompanying this smoking-correlated tumor, rapid 
clinical course of disease, difficulty in obtaining enough 
tissue samples to analyze for guiding drug design, and 
complications associated with the use of new drugs. Thus, a 
greater understanding of the underlying progression pattern 
and relevant biology of SCLC is required. 

Some limitations exist in the present study. Firstly, this 
was a retrospective study. Secondly, the sample size was 
not large enough, and more data are needed to support 
our conclusions. We will further carry out a large-scale 
prospective research for verification in the further.

In recent years, studies on new therapeutic strategies for 
SCLC have made progress. Immunotherapy is now at the 
forefront of research and might open a new era for SCLC 
treatment. By suppressing certain immune checkpoints, 
tumor immune escape can be reversed, resulting in 
favorable outcomes (56). Inhibitors of programmed cell 
death-1 and programmed cell death ligand-1 have already 
been applied to treat lung cancer and other solid tumors 
(57). Other novel immune checkpoints such as lymphocyte-
activation gene-3 (LAG-3) and inhibitory killer cell 
immunoglobulin-like receptor (KIRs) are likely to become 
promising therapeutic targets in the near future (58,59). 
Furthermore, in future, we will also explore the influence 
of first-line chemotherapy on the efficacy of subsequent 
immunotherapy.

Conclusions 

In this study, we conducted correlation and survival analyses 
of SCLC patients. Statistical significance was found between 
patient prognosis and the curative efficacy of 2-cycle 
platinum-based chemotherapy. Patients who responded 
to chemotherapy and showed a better curative response 
had significantly longer PFS and OS than chemotherapy-
insensitive patients. Curative efficacy might be a prognostic 
factor of SCLC.
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