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Approximately 70% of all small-cell lung cancer 
(SCLC) cases in Asian patients were extensive-stage SCLC 
(ES-SCLC); its median survival can be as low as 6 months, 
which indicates a very poor prognosis compared with 
other malignancies [1]. The disease progresses easily and 

has a very high mortality. Clinical trials, both published 
and ongoing, have failed to show new chemotherapeutics 
or targeted drugs with better efficiency than the stan-
dard chemotherapy of platinum combined with etopo-
side. Nevertheless, studies on many promising targeted 
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Objective  In this study, we evaluated the difference of progression-free survival (PFS) and overall surviv-
al (OS) between extensive-stage small-cell lung cancer (ES-SCLC) patients who acquired partial response 
(PR) or complete remission (CR) after two cycles of first-line chemotherapy with the etoposide plus cisplatin 
(EP) regimen and those who acquired PR or CR after four or six cycles.
Methods  A total of 106 eligible patients treated with the EP chemotherapy regimen for two to six cycles, 
at The General Hospital of Shenyang Military Region (China) between November 2004 and May 2011, 
were enrolled in this study. RECIST version 1.1 was used for the evaluation of chemotherapy efficiency. 
We followed up all eligible patients every 4 weeks. All statistical data were analyzed by using SPSS 21.0 
statistical package for Windows.
Results  After a median follow-up of 293 days (range, 62–1531 days), all patients had died by the cutoff 
date. Fifty-one patients acquired PR or CR after two cycles of chemotherapy; the median PFS reached 6.0 
months (95% CI, 5.1–6.9), and the median OS was 10.5 months (95% CI, 8.6–12.4). Twenty-eight patients 
acquired PR or CR after four or six cycles; the median PFS was 4.8 months (95% CI, 4.4–5.2), and the 
median OS was 7.5 months (95% CI, 6.8–8.2). Both PFS and OS showed a statistical difference between 
the two groups. 
Conclusion  ES-SCLC patients who acquired PR or CR after two cycles of the EP regimen as first-line 
therapy had longer PFS and OS than those who acquired PR or CR after four or six cycles.
Key words:  extensive-stage small-cell lung cancer (ES-SCLC); tumor response; progression-free sur-
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therapies and other chemotherapeutic agents are under 
way [2]. The initial response rate to chemotherapy in EC-
SCLC patients could reach as high as 80%. Additionally, 
a longer survival may be possible with chemotherapeu-
tics than with best supportive care. Therefore, further 
research is needed on whether chemotherapy sensitivity 
is related to survival, so that clinicians can help ES-SCLC 
patients benefit more from chemotherapy and thus sur-
vive longer. 

Progression-free survival (PFS) is a factor used in eval-
uating the treatment efficiency. Because SCLC shows a 
very poor prognosis, it seems that the endpoint of over-
all survival (OS) is initially determined by whether the 
patient’s disease has progressed. PFS involves acquiring 
stable disease (SD) for a long time, so that it could provide 
a more direct evaluation of whether the treatment meth-
od was potentially beneficial to the patient. The typical 
definition of PFS is the moment from randomization or 
study registration to the time of either first disease pro-
gression or death from any cause. However, the accuracy 
and effectiveness of PFS as an endpoint also need to be 
carefully considered. OS is the most important endpoint 
for most diseases; however, it can be influenced by many 
factors. We studied the difference of both PFS and OS 
between ES-SCLC patients who acquired partial response 
(PR) or complete remission (CR) after two cycles of first-
line chemotherapy with the etoposide plus cisplatin (EP) 
regimen and those who acquired PR or CR after four or 
six cycles. 

Materials and methods

Patient selection
A total of 106 eligible patients at The General Hospi-

tal of Shenyang Military Region (China) treated between 
November 2004 and May 2011 were enrolled in our ret-
rospective study. All of them had a diagnosis of ES-SCLC. 
Recurrent or metastatic disease was diagnosed pathologi-

cally, or according to the presence of a measurable lesion 
on computed tomography (CT) scans and bronchoscopy 
or on CT-guided biopsy. Nonoperative staging was ap-
plied according to the classification published by the 
American Joint Committee on Cancer (version 7).

Treatment and evaluation
All eligible patients were treated with EP-etoposide 

was administered at a dose of 100 mg/m2 on days 1–3, 
and cisplatin was administered at a dose of 75 mg/m2 on 
day 1 of each cycle (3 weeks)—which was the standard 
first-line chemotherapy treatment regimen. Each eligible 
patient received two to six cycles of the first-line che-
motherapy, which was administered every 3 weeks. Ad-
juvant drugs were administered, such as antanacathartic, 
colony-stimulating factor, and diphosphonate, to reduce 
the adverse effects of the chemotherapeutics, when nec-
essary.

The Response Evaluation Criteria in Solid Tumors ver-
sion 1.1 was used for the evaluation of chemotherapy ef-
ficiency, i.e., tumor response. According to the standard, 
we classified the final response to chemotherapy into four 
classes: CR, PR, SD, and progression of disease. CR, PR, 
and SD were taken as the disease control rate. The effi-
ciency of treatment was evaluated after every two courses 
of standard chemotherapy. 

Follow-up
We followed up all the eligible patients every 4 weeks 

after all of them had completed all cycles of standard che-
motherapy or until they died. At the end of the study, the 
life or death status was recorded for all eligible patients. 

Statistical analysis
All statistical data were analyzed by using SPSS 21.0 

statistical package for Windows. We expressed continu-
ous data as mean ± standard deviation and categorical data 
as percentages (%). The statistical differences in PFS and 
OS between ES-SCLC patients who acquired PR or CR 
after two cycles of standard chemotherapy and those who 
acquired PR or CR after four or six cycles were assessed 
by using the Kaplan–Meier curves. Qualitative data were 
analyzed by using the χ2 test. The PFS and OS were taken 
as the primary and secondary endpoints. A P value of < 
0.05 was accepted as statistically significant in all statisti-
cal analyses. 

Results

After a median follow-up of 293 days (range, 62–1531 
days), all patients had died by the cutoff date. The gen-
eral clinical information of the 106 enrolled patients was 
shown in Table 1. Seventy-nine patients acquired PR 
or CR. The response rate of all patients was 74.5%. The 

Table  1  General clinical information of the enrolled patients (n)

Subgroups Enrolled 
amounts

PR/CR after 
2 cycles

PR/CR after 
4/6 cycles

Cases 106 51 28
Mean age (years) 62.1 60.9 63.6
Age (years)

≥ 60 62 26 16
< 60 44 25 12

Metastatic sites
Bone 24 11 3
Lung 19 10 6
Liver 34 16 14
Brain 13 4 3
Kidney/adrenal 27 17 5
Others 39 21 6
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median PFS and median OS were 5.8 months (95% CI, 
5.2–6.4) and 9.6 months (95% CI, 8.4–10.8), respectively. 
Fifty-one patients acquired PR or CR after two cycles of 
chemotherapy; the median PFS reached 6.0 months (95% 
CI, 5.1–6.9). Twenty-eight patients acquired PR or CR 
after four or six cycles; the median PFS was 4.8 months 
(95% CI, 4.4–5.2). A statistical difference was found be-
tween the two groups (P = 0.029; Fig. 1).

The statistical data of OS after the follow-up were as 
follows: the median OS was 10.5 months (95% CI, 8.6–
12.4) in patients who acquired PR or CR after two cycles 

of chemotherapy compared with 7.5 months (95% CI, 
6.8–8.2) in those who acquired PR or CR after four or six 
cycles, with statistical significance (P = 0.001; Fig. 2). 

Discussion

SCLC is one of the most common neuroendocrine ma-
lignancies, and it is very sensitive to chemotherapeutics. 
It is now well known that the standard therapy for ES-
SCLC patients is platinum-based chemotherapy, which is 
first administered for four to six cycles, and, if the patient 
responds, prophylactic cranial irradiation follows there-
after [3–4]. Although the response rate to chemotherapy 
of ES-SCLC patients can reach as high as 70–85%, and 
although 10–25% of them can acquire CR, almost all of 
the patients’ malignancies will recur [5]. The efficiency of 
the first-line chemotherapy regimen is directly related 
to survival. Both PR and CR are independent prognostic 
factors for PFS and OS [6]. However, chemosensitivity var-
ies among patients. In our study, ES-SCLC patients who 
acquired PR or CR after two cycles of the EP regimen 
as first-line chemotherapy had longer PFS and OS than 
those who acquired PR or CR after four or six cycles, 
which means that patients who are more sensitive to che-
motherapy could achieve a longer survival.

According to the guidelines, only a subgroup of ES-
SCLC patients can potentially receive second-line che-
motherapy; in addition, these patients should be carefully 
selected. The factors that need careful consideration are 
whether the patient’s response to first-line treatment was 
good, the time duration since the termination of the first-
line treatment, the remaining toxicity from the first-line 
chemotherapy, and the performance status, all of which 
have been found to affect the survival of patients [7]. In 
our study, second-line treatments are administered ac-
cording to the guidelines published by the National Com-
prehensive Cancer Network (NCCN). The second-line 
treatments are not unified because the NCCN published 
updated versions in 2004 and 2011. Although the second-
line treatments and other treatments influence survival, 
we cannot analyze those factors after the first-line che-
motherapy because of the limited number of cases.

In previous studies, parameters such as metastatic site, 
sex, age, and tumor markers have been important topics, 
and they have been proved to affect patient survival. It has 
been clarified that being younger, being female, stopping 
smoking before or after diagnosis, and having no brain 
metastasis have a certain positive influence on survival; 
nevertheless, recurrence or metastatic disease during 
treatment confers a poorer prognosis. In previous studies, 
some prognostic markers for ES-SCLC patients’ survival 
have been identified; however, previous evidences have 
been inconsistent. It was reported in some studies that 
carcinoembryonic antigen (CEA), serum lactate dehy-

Fig.  2  Kaplan-Meier curves for OS. Group 1 included ES-SCLC 
patients who acquired partial response or complete remission after two 
cycles of the EP regimen as first-line therapy. Group 2 included ES-
SCLC patients who acquired partial response or complete remission 
after four or six cycles of the EP regimen as first-line therapy

Fig.  1  Kaplan-Meier curves for PFS. Group 1 comprised ES-SCLC 
patients who acquired partial response or complete remission after 
two cycles of the EP regimen as first-line therapy. Group 2 comprised 
ES-SCLC patients who acquired partial response or complete remission 
after four or six cycles of the EP regimen as first-line therapy
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drogenase, neuron-specific enolase (NSE), and albumin 
levels are related to the prognosis of lung malignancies 
(including non-small-cell lung cancer and SCLC) [8–11]. 
Some authors report that a patient with a normal serum 
CEA level before receiving first-line chemotherapy has a 
better chance to achieve CR [12]. However, there is still no 
evidence showing that there is a relation between surviv-
al and the expression of CEA, NSE, or cancer antigen 125 
in ES-SCLC patients [13–14]. Therefore, which is the more 
vital parameter to predict the response to chemotherapy 
and the survival of ES-SCLC patients is still under debate. 
However, prognostic parameters were not evaluated in 
our study because the sample was too small and not all 
patients were tested for prognostic factors. 

Conclusion
ES-SCLC patients who acquired PR or CR after two 

cycles of the EP regimen as first-line therapy had longer 
PFS and OS than those who acquired PR or CR after four 
or six cycles. 
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