
© 2016 Chen et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

OncoTargets and Therapy 2016:9 5729–5736

OncoTargets and Therapy Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
5729

O r i g i n a l  r e s e a r c h

open access to scientific and medical research

Open access Full Text article

http://dx.doi.org/10.2147/OTT.S113340

consolidation chemotherapy improves 
progression-free survival in stage iii small-cell lung 
cancer following concurrent chemoradiotherapy: 
a retrospective study

Xin-ru chen1,*
Jian-Zhong liang2,*
shu-Xiang Ma1

Wen-Feng Fang1

ning-ning Zhou1

hai liao1

De-lan li1

li-Kun chen1

1Department of Medical Oncology, 
2Department of Pathology, state Key 
laboratory of Oncology in south 
china, collaborative innovation 
center for cancer Medicine, sun 
Yat-sen University cancer center, 
guangzhou, People’s republic 
of china

*These authors contributed equally 
to this work

Background: Concurrent chemoradiotherapy (CCRT) is the standard treatment for limited-

stage small-cell lung cancer (LD-SCLC). However, the efficacy of consolidation chemotherapy 

(CCT) in LD-SCLC remains controversial despite several studies that were performed in the 

early years of CCT use. The aim of this study was to reevaluate the effectiveness and toxicities 

associated with CCT.

Methods: This retrospective analysis evaluated 177 patients with stage IIIA and IIIB small-cell 

lung cancer (SCLC) who underwent CCRT from January 2001 to December 2013 at Sun Yat-Sen 

University Cancer Center (SYSUCC). Overall survival (OS) and progression-free survival 

(PFS) were analyzed using Kaplan–Meier methods. Univariate and multivariate analyses were 

performed to analyze patient prognosis factors.

Results: Among the 177 patients, 72 (41%) received CCT and 105 (59%) did not receive CCT. 

PFS was significantly better for patients in the CCT group compared to that for patients in the 

non-CCT group (median PFS: 17.0 vs 12.9 months, respectively, P=0.031), whereas the dif-

ferences in OS were not statistically significant (median OS: 31.6 vs 24.8 months, respectively, 

P=0.118). The 3- and 5-year OS rates were 33.3% and 20.8% for patients in the CCT group 

and 27.6% and 6.7% for patients in the non-CCT group, respectively. Multivariate analysis 

revealed that having a pretreatment carcinoembryonic antigen level ,5 ng/mL (P=0.035), having 

undergone prophylactic cranial irradiation (P,0.001), and having received CCT (P=0.002) 

could serve as favorable independent prognostic factors for PFS. Multivariate analysis for OS 

also showed that having undergone PCI (P,0.001) and having received CCT (P=0.006) were 

independent significant prognostic factors.

Conclusion: CCT can improve PFS for patients with stage IIIA and IIIB SCLC following 

CCRT without significantly increasing treatment-related toxicities.

Keywords: stage III, small-cell lung cancer, consolidation chemotherapy, survival analysis, 

prognosis, toxicities

Introduction
Small-cell lung cancer (SCLC) accounts for ~15% of all lung cancer cases. 

Approximately, 30%–40% of the patients with SCLC are initially diagnosed in limited 

stage; among them, stage III accounted for ~75% of the cases.1–3 The current standard 

treatment for limited-stage small-cell lung cancer (LD-SCLC) is systemic chemo-

therapy combined with concurrent thoracic radiotherapy.4 According to the previous 

reports, the complete remission (CR) rate after concurrent chemoradiotherapy (CCRT) 
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reached 80% and higher. However, the median overall 

survival (OS) was 16–24 months, and the 5-year survival rate 

was found to be only12%–26%.5–7 A large portion of patients 

died due to recurrence and distant metastasis.

To further improve the therapeutic efficacy of treatments, 

a number of studies have focused on consolidation chemo-

therapy (CCT) in LD-SCLC. A meta-analysis that included 

eleven earlier randomized clinical trials (RCTs) showed that 

both maintenance and CCT slightly improved the OS of SCLC 

patients. However, the OS increased by only 2 weeks, and CCT 

also resulted in some inevitable toxicities; therefore, positive 

results should be treated with caution.8 Over the past decade, 

with the emergence of new active drugs, such as topoisomerase 

I inhibitors and paclitaxel, several studies have incorporated 

these new drugs into CCT. In two similar Phase II studies con-

ducted in Japanese patients, concurrent etoposide and cisplatin 

(EP) plus accelerated hyperfractionated thoracic radiotherapy 

followed by three cycles of irinotecan and cisplatin (IP) 

showed promising OS and were well tolerated.9,10 In another 

two Phase II studies conducted in Western patients,11,12 EP and 

CCRT followed by three cycles of paclitaxel and cisplatin (TP) 

consolidation for LD-SCLC were also well tolerated, although 

the OS failed to surpass the OS of the two studies mentioned 

earlier (Kubota et al and Saito et al9,10).

In recent years, less attention has been focused on CCT 

for SCLC, and no large prospective randomized study has 

been performed; thus, the definitive role of CCT is still con-

troversial. However, new active agents for CCT have shown 

the potential and advantages of this approach based on the 

aforementioned studies.9–12 The purpose of this study was to 

retrospectively analyze the effectiveness and toxicity of CCT 

in patients with stage III SCLC at Sun Yat-Sen University 

Cancer Center (SYSUCC).

Patients and methods
Patients and eligibility criteria
This retrospective study was approved by the Institutional 

Review Board of SYSUCC. Because this is a retrospective 

study the Institutional Review Board of SYSUCC deemed 

patient consent unnecessary. In this study, 177 patients who 

were initially diagnosed with stage IIIA and IIIB SCLC 

between January 2001 and December 2013 were retrospec-

tively analyzed. Patients were included in the study according 

to the following inclusion criteria: 1) SCLC was histologi-

cally or cytologically confirmed; 2) the disease was clinically 

diagnosed as stage III (American Joint Committee on Can-

cer, 7th edition);13 3) completion of 4–6 cycles of EP-based 

chemotherapy and concurrent thoracic radiotherapy, and the 

chemotherapeutic regimen during CCRT was kept consistent 

with induction chemotherapy; and 4) no disease progression 

at 1 month after CCRT.

Treatment assessments and follow-up
Evaluations during treatment, including physical examina-

tions, complete blood cell counts (CBCs), serum biochemistry, 

tumor marker, and electrocardiogram were performed before 

each cycle. In addition, imaging examinations, including chest 

and upper abdomen computed tomography (CT) scans, were 

performed after every two cycles of chemotherapy. Imaging 

examinations and physical examinations were necessary for 

the follow-up evaluations and were performed at intervals of 

3 months for the first year followed by every 6 months for 

the second and third years and each later year. Treatment 

responses were evaluated by Response Evaluation Criteria for 

Solid Tumors (RECIST)14 version 1.1 as CR, partial response 

(PR), stable disease (SD), and progressive disease (PD). 

Toxicity was graded according to the Common Terminology 

Criteria (CTC) for Adverse Events version 3.0.

Data analysis
All data were processed using SPSS version 22.0 software 

(SPSS Inc., Chicago, IL, USA). OS was defined as the time 

from the initiation of treatment to death due to any cause. 

PFS was defined as the time from start of treatment to the 

first documented tumor progression or death due to any cause. 

The Pearson’s χ2 test was used to compare patient baseline 

characteristics and the incidence of toxicities between two 

treatment groups. OS and PFS were analyzed using the 

Kaplan–Meier method and log-rank test. Univariate and multi-

variate analyses of risk factors of OS and PFS were performed 

using the log-rank test and Cox proportional hazards regres-

sion model, respectively. Variables with P,0.2 in univariate 

analyses were entered in multivariate analyses. A two-sided 

P-value #0.05 was considered statistically significant.

Results
Baseline characteristics
In total, 177 patients with stage IIIA and IIIB SCLC between 

January 2001 and December 2013 who had received 

4–6 cycles of chemotherapy and concurrent thoracic radio-

therapy as the first-line treatment were included. Seventy-two 

patients were in the CCT group, and 105 patients were in the 

non-CCT group. Patient characteristics are shown in Table 1. 

The median patient age was 58 (age range 33–78) years, 

47.5% of the patients were younger than 60 years, and a large 

number of patients were male (87.6%) and had a smoking 
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history (80.8%). Only a few patients had weight loss (15.8%), 

and most patients (97.7%) had a good Karnofsky Perfor-

mance Status (KPS $80). Patients with stage IIIA and IIIB 

accounted for 65.5% and 34.5%, respectively.

Most of the patients (71.2%) received 4–6 cycles of EP as 

first-line chemotherapy, and the rest of the patients received EP 

plus ifosfamide (IEP: 19.8%) or EP plus paclitaxel (TEP: 9%). 

The majority of patients received three-dimensional confor-

mal radiotherapy (3D-CRT: 63.8%), while the rest received 

two-dimensional conformal radiotherapy (2D-CRT: 26.6%) 

or intensity-modulated radiation therapy (IMRT: 9.6%). All 

patients received radiation doses of no less than 45 Gy. The 

responses to CCRT were 35.0, 49.2, 10.7, and 5.1%, respec-

tively, for CR, PR, SD, and not applicable patients. The regi-

men of CCT differed from that of induction chemotherapy; the 

median number of cycles was two (range 1–4), and topotecan 

(59.7%) and TP (30.6%) were the primarily used consolidation 

regimens. Of all the 177 patients, 109 (75.1%) were treated 

with prophylactic cranial irradiation (PCI).

survival
All patients were followed up until October 2015, and 

118 (66.1%) patients had died by the end of the follow-up 

period (CCT: 63.9%; non-CCT: 68.6%). For the entire study 

population, the median follow-up time was 24 months (range 

3–131 months), and the median PFS and OS were 13.6 and 

23.5 months, respectively. There was a significant difference 

in the median PFS between the CCT and non-CCT groups 

(median PFS: 17.0 vs 12.9 months, respectively, P=0.031; 

Figure 1A). The median OS was 31.6 months in the CCT 

group compared with 24.8 months in the non-CCT group 

(P=0.118; Figure 1B). The 3- and 5-year OS rates were 

33.3% and 20.8% in the CCT group and 27.6% and 6.7% in 

the non-CCT group, respectively.

In the CCT group, the median PFS and OS for patients with 

stage IIIA did not significantly differ from those of patients 

with stage IIIB (median PFS: 15.5 vs 20.5 months, respec-

tively, P=0.56; median OS: 31.6 vs 37.9 months, respectively, 

P=0.99). The 5-year OS rates for patients with stage IIIA and 

patients with stage IIIB were 24.0% and 13.6%, respectively. 

The median PFS and OS for patients receiving topoisomerase 

inhibitor CCT (topotecan + IP) were longer than those for 

patients receiving paclitaxel CCT (median PFS: 20.5 vs 16.5 

months, respectively, P=0.35; median OS: 31.8 vs 28.9 months, 

respectively, P=0.85). Patients receiving #2 cycles of CCT 

showed better median PFS (17.3 vs 13.8 months, respectively, 

P=0.589) and OS (median OS: 31.6 vs 28.9 months, respec-

tively, P=0.589) than those receiving .2 cycles of CCT.

Table 1 Patient characteristics of ccT and non-ccT groups at 
baseline

Characteristic CCT (%)
(N=72)

Non-CCT (%)
(N=105)

P-value

sex 0.63
Male 62 (86.1) 93 (88.6)
Female 10 (13.9) 12 (11.4)

age 0.15
,60 years 45 (62.5) 51 (48.6)
$60 years 27 (37.5) 54 (51.4)

Weight loss 0.27
,5% 58 (80.6) 91 (86.7)
$5% 14 (19.4) 14 (13.3)

Pretreatment KPs 0.52
,80 1 (1.4) 3 (2.9)
$80 71 (98.6) 102 (97.1)

smoking status 0.48
never smoker 12 (16.7) 22 (21.0)
Former/current smoker 60 (83.3) 83 (79.0)

stage 0.37
iiia 50 (69.5) 66 (62.9)
iiiB 22 (30.5) 39 (37.1)

Pretreatment lDh 0.36
,245 U/l 59 (81.9) 80 (76.2)
$245 U/l 13 (18.1) 25 (23.8)

Pretreatment cea 0.07
,5 ng/ml 39 (54.2) 71 (67.6)
$5 ng/ml 33 (45.8) 34 (32.4)

Pretreatment nse 0.63
,15.2 ng/ml 18 (25.0) 23 (21.9)
$15.2 ng/ml 54 (75.0) 82 (78.1)

First-line ccrT ,0.001
Median no of cycles 44
eP 39 (54.2) 87 (82.9)
TeP/ieP 33 (45.8) 18 (17.1)

concurrent radiotherapy ,0.001
3D-crT 30 (41.7) 82 (78.1)
iMrT 8 (11.1) 9 (8.6)
2D-crT 34 (47.2) 14 (13.3)

consolidation chemotherapy
Median no of cycles 2
Topotecan 43 (59.7)
TP 22 (30.6)
iP 7 (9.7)

response to ccrT 0.69
cr 24 (33.3) 38 (36.2)
Pr 35 (48.6) 52 (49.5)
sD 10 (13.8) 9 (8.6)
not applicable 3 (4.2) 6 (5.7)

Pci 0.67
Yes 43 (59.7) 66 (62.9)
no 29 (40.3) 39 (37.1)

Abbreviations: ccT, consolidation chemotherapy; ccrT, concurrent chemo-
radiotherapy; KPs, Karnofsky performance status; lDh, lactate dehydrogenase; cea, 
carcinoembryonic antigen; NSE, neuron-specific enolase; EP, etoposide plus cisplatin; 
cr, complete remission; Pr, partial response; sD, stable disease; PD, progressive 
disease; iP, irinotecan plus cisplatin; TP, paclitaxel plus cisplatin; TeP, eP plus 
paclitaxel; ieP, eP plus ifosfamide; crT, conformal radiotherapy; 3D-crT, three-
dimensional conformal radiotherapy; iMrT, intensity-modulated radiation therapy; 
Pci, prophylactic cranial irradiation.
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Prognostic factors
Univariate and multivariate analyses for PFS and OS are 

shown in Tables 2 and 3, respectively. Univariate analysis 

showed that having a pretreatment lactate dehydrogenase 

level ,245 U/L (P=0.05), having undergone PCI (P,0.001), 

and having received CCT (P=0.03) were significantly favor-

able prognostic factors for PFS; sex (P=0.06) and pretreat-

ment carcinoembryonic antigen (CEA) level (P=0.09) could 

then be entered in multivariate analyses. Multivariate analysis 

showed that having a pretreatment CEA level ,5 ng/mL 

(P=0.04), having undergone PCI (P,0.001), and hav-

ing received CCT (P=0.002) could serve as independent 

prognostic factors for PFS. Univariate analysis for OS 

revealed that having a pretreatment neuron-specific enolase 

level ,12.5 ng/mL (P=0.05) and having undergone PCI 

(P,0.001) presented statistically significant differences; 

treatment modality (P=0.12) could be entered in multivariate 

analyses. Multivariate analysis showed that OS was signifi-

cantly associated with the following factors: having under-

gone PCI (P,0.001) and having received CCT (P=0.002).

Toxicity
Table 4 summarizes the major treatment-related toxicities. 

Hematological grade 3/4 toxicity did not significantly differ 

between the CCT and non-CCT groups (38.9% vs 34.3%, 

respectively, P=0.53) during the CCRT phase. Among the 

patients receiving CCT, 23% experienced grade 3/4 hema-

tological toxicities, and no patient had febrile neutropenia-

related hospitalization. No grade 3/4 acute radiation 

pneumonitis occurred in the non-CCT group but did occur 

in one patient in the CCT group during the CCRT phase 

(P=0.406). During the CCT phase, the incidence rates of grade 

3/4 radiation-related pneumonitis were comparable between 

the two groups (P=0.20). The incidence rates of grade 3/4 

esophagitis were 8 (11.0%) and 7 (6.7%) during the CCRT 

phase for the CCT group and the non-CCT group, respectively 

(P=0.30). Irinotecan-related diarrhea and paclitaxel-related 

allergy did not occur during the CCT phase.

Discussion
SCLC is an aggressive tumor with poor long-term prognosis. 

Although LD-SCLC is potentially curable, a majority of 

patients die due to recurrence or distant metastasis. Thus 

far, four major prospective RCTs have been conducted to 

explore the efficacy of CCT in LD-SCLC. Cullen et al, who 

performed the first randomized controlled study, showed 

that eight cycles of vincristine, doxorubicin, and cyclophos-

phamide (CAV) consolidation after six cycles of CAV plus 

thoracic radiotherapy failed to provide a survival benefit for 

patients undergoing CCT (P=0.13).15 Einhorn et al reported 

that six cycles of EP consolidation after CAV plus concurrent 

thoracic radiotherapy improved OS (median OS: 24.4 vs 

17 months, P=0.0008).16

Johnson et al conducted a study similar to that of Einhorn 

et al and achieved a promising median OS value in the 

CCT group (median OS: 21.1 vs 13.2 months, P=0.028).17 

Bryne et al demonstrated that six cycles of cyclophosph-

amide, vincristine, and methotrexate (CVM) consolidation 

after induction therapy showed a trend toward inferior 

OS (median OS: 14.1 months vs 19.2 months, P=0.05).18 

In addition to the four studies previously mentioned, other 

studies also explored the role of CCT in SCLC; however, 

those studies randomized both limited and extensive stages 

and came to different conclusions. All of these RCTs were 

performed in the early 1990s and produced conflicting results. 

In recent decades, some new drugs, such as topoisomerase I 

Figure 1 Kaplan–Meier curves for progression-free survival (A) and overall survival (B) according to whether the patients received ccT.
Abbreviations: ccT, consolidation chemotherapy; PFs, progression-free survival; Os, overall survival; mPFs, median PFs; mOs, median Os.
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Table 2 Univariate and multivariate analyses of prognostic fac-
tors for PFs

Characteristic Univariate Multivariate

MPFS 
(months)

P-value HR 95% CI P-value

sex 0.06 1.45 0.89–2.33 0.13
Male 13.7
Female 13.9

age 0.82
,60 years 12.9
$60 years 14.0

Weight loss 0.65
,5% 13.7
$5% 13.6

Pretreatment KPs 0.20 1.18 0.36–3.86 0.78
,80 7.9
$80 13.7

smoking status 0.68
never smoker 13.6
Former/current 
smoker

13.7

stage 0.55
iiia 13.9
iiiB 13.4

Pretreatment lDh 0.05 0.96 0.64–1.46 0.86
,245 U/l 14.0
$245 U/l 11.6

Pretreatment cea 0.09 0.68 0.47–1.04 0.04
,5 ng/ml 14.3
$5 ng/ml 11.6

Pretreatment nse 0.01 0.07 0.46–1.48 0.08
,15.2 ng/ml 20.8
$15.2 ng/ml 13.4

radiotherapy 
technique

0.64

3D-crT 13.1
iMrT 16.5
2D-crT 13.7

response to ccrT 0.94
cr 13.6
Pr 13.7
sD 12.9
not applicable 16.5

ccT regimen 0.57
Topotecan 20.0
TP 13.8
iP 20.5

Pci ,0.001 2.06 1.45–2.93 ,0.001
Yes 15.7
no 10.2

Treatment modality 0.03 1.76 1.23–2.54 0.002
ccT 17.0
non-ccT 12.9

Abbreviations: ccT, consolidation chemotherapy; ccrT, concurrent chemo-
radiotherapy; KPs, Karnofsky performance status; lDh, lactate dehydrogenase; cea, 
carcinoembryonic antigen; NSE, neuron-specific enolase; EP, etoposide plus cisplatin; 
cr, complete remission; Pr, partial response; sD, stable disease; PD, progressive 
disease; iP, irinotecan plus cisplatin; TP, paclitaxel plus cisplatin; TeP, eP plus paclitaxel; 
ieP, eP plus ifosfamide; crT, conformal radiotherapy; 3D-crT, three-dimensional 
crT; 2D-crT, two-dimensional crT; iMrT, intensity-modulated radiation 
therapy; Pci, prophylactic cranial irradiation; PFs, progression-free survival; MPFs, 
median progression-free survival; HR, hazard ratio; CI, confidence interval.

Table 3 Univariate and multivariate analyses of prognostic fac-
tors for Os

Characteristic Univariate Multivariate

MPFS 
(months)

P-value HR 95% CI P-value

sex 0.98
Male 25.7
Female 35.6

age 0.36
,60 years 25.6
$60 years 29.2

Weight loss 0.58
,5% 28.1
$5% 22.5

Pretreatment KPs 0.24
,80 17.7
$80 26.7

smoking status 0.86
never smoker 26.7
Former/current 
smoker

25.0

stage 0.50
iiia 25.9
iiiB 26.7

Pretreatment lDh 0.24
,245 U/l 26.7
$245 U/l 25.9

Pretreatment cea 0.29
,5 ng/ml 29.3
$5 ng/ml 23.3

Pretreatment nse 0.05 0.71 0.46–1.09 0.13
,15.2 ng/ml 36.9
$15.2 ng/ml 22.9

radiotherapy 
technique

0.51

3D-crT 28.9
iMrT 28.1
2D-crT 24.5

response to ccrT 0.73
cr 24.9
Pr 26.7
sD 26.6
not applicable 32.5

ccT regimen 0.75
Topotecan 29.5
TP 28.9
iP 44.7

Pci ,0.001 2.57 1.75–3.77 ,0.001
Yes 41.2
no 21.4

Treatment modality 0.12 1.72 1.17–2.55 0.006
ccT 31.6
non-ccT 24.8

Abbreviations: ccT, consolidation chemotherapy; ccrT, concurrent chemo-
radiotherapy; KPs, Karnofsky performance status; lDh, lactate dehydrogenase; cea, 
carcinoembryonic antigen; NSE, neuron-specific enolase; EP, etoposide plus cisplatin; 
cr, complete remission; Pr, partial response; sD, stable disease; PD, progressive 
disease; iP, irinotecan plus cisplatin; TP, paclitaxel plus cisplatin; TeP, eP plus paclitaxel; 
ieP, eP plus ifosfamide; crT, conformal radiotherapy; 3D-crT, three-dimensional 
crT; 2D-crT, two-dimensional crT; iMrT, intensity-modulated radiation therapy; 
Pci, prophylactic cranial irradiation; Os, overall survival; MPFs, median progression-
free survival; HR, hazard ratio; CI, confidence interval.
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inhibitors and paclitaxel, showed an active property in SCLC, 

and several small Phase II studies have shown encouraging 

outcomes in CCT.9  –12 In clinical practice, CCT is still used 

after CCRT by some oncologists. This retrospective study 

has focused on the efficacy of new drugs as consolidation 

regimens for stage III SCLC in recent years at SUSUCC.

In our study, the 5-year PFS and OS rates were 16.2% and 

20.8% in the CCT group and 2.9% and 6.7% in the non-CCT 

group, respectively. The CCT group demonstrated a longer 

PFS of 17.0 months and showed a tendency to prolong sur-

vival. The longer PFS may be due to several of the following 

reasons. The first reason is the application of new agents in 

CCT. Using three cycles of IP consolidation, JCOG9903 and 

WJTOG9902 showed promising outcomes, with median OS 

and PFS of 20 and 23 months and 9 and 11.8 months and 

with 3-year survival rates of 38% and 29.7% in the CCT and 

non-CCT groups, respectively.11,12 Jiang et al reported that 

topotecan could improve the efficacy of first-line CCRT in 

LD-SCLC, with a 5-year survival rate of 21%.19 Edelman et al 

demonstrated that consolidation TP resulted in a median 

PFS of 9 months and a median OS of 17 months.11 All the 

results showed the high efficiency of the new agents in CCT 

for LD-SCLC. In our CCT group, the median PFS (a CCT 

regimen of topotecan [20.0 months] vs IP [20.5 months] vs 

TP [13.8 months]) and OS (a CCT regimen of topotecan 

[29.5 months] vs IP [44.7 months] vs TP [28.9 months]) 

were superior to those of the aforementioned studies. From 

the former studies, it is of interest that topoisomerase I 

inhibitors seemed more effective than paclitaxel in CCT, 

consistent with our study. We yielded median PFS values 

of 20.5 and 16.5 months and median OS values of 31.8 and 

28.9 months for topoisomerase I inhibitors and paclitaxel 

as consolidation regimens, respectively. Previous outcomes 

combined with our data suggest that CCT in LD-SCLC is 

feasible and that further studies regarding CCT in LD-SCLC, 

particularly topoisomerase I inhibitor consolidation, will be 

of value. Second, more cycles (ranging from two to eight) 

were delivered as CCT in most studies compared to the 

number of cycles in our study (the median number of cycles 

was 2). It has yet to be proven whether the use of two cycles 

is the best approach; our study may provide indications for 

future studies. However, the negative results for OS may be 

associated with the relatively small numbers of cases and with 

the bias existing in this retrospective study. Future large trials 

should continue to verify the role of CCT and investigate the 

optimal regimen. We believe that CCT may be beneficial at 

least for a subset of patients with LD-SCLC.

The prognosis of patients with stage III SCLC was even 

worse than that of patients with stage I–II SCLC. According 

to the previous records, the 5-year OS rates for patients with 

stage IIIA and IIIB were 13% and 9% respectively,3 whereas 

in our study, for the CCT group, the 5-year OS rates for 

patients with stage IIIA and stage IIIB were as promising as 

24.0% and 13.6%, respectively. Notably, 11.1% of patients 

lived for more than 8 years in the CCT group compared to 

0.01% of patients in the non-CCT group. In addition, one 

patient in the CCT group has lived for 10 years and is still 

alive at present. These results may be attributed to the inclu-

sion of new agents in the CCT regimen, which could improve 

the long-term survival rates of patients.

There is a good consensus that poor PFS (,80), weight 

loss, and markers associated with most diseases (such as lac-

tate dehydrogenase) are the most important adverse prognostic 

factors in SCLC.20,21 In our study, multivariate analysis showed 

that having undergone PCI, having received CCT, and having 

a pretreatment CEA level ,5 ng/mL could serve as indepen-

dent prognostic factors for PFS. The prognostic factors having 

undergone PCI and having received CCT showed statistically 

significant differences in predicting good OS. However, the 

widely recognized prognostic factors mentioned earlier did 

not show a significant association between PFS and OS in 

our study. This result may be attributed to the small sample 

Table 4 Treatment-related toxicities of ccT and non-ccT groups

Toxicity CCRT phase CCT phase

CCT (%)
(N=72)

Non-CCT (%)
(N=105)

P-value CCT (%)
(N=72)

Non-CCT (%)
(N=105)

P-value

$ grade 3 hematological 28 (38.9) 36 (34.3)  0.53 23 (32.0) –

$ grade 3 radiation pneumonitis 1 (1.4) 0 (0)  0.41 6 (8.3) 4 (3.8) 0.20

$ grade 3 esophagitis 8 (11.0) 7 (6.7)  0.30 – –

$ grade 3 diarrhea 0 (0)  

$ grade 3 allergy 0 (0)

Note: “–” indicates no relevant toxicities were recorded in this study.
Abbreviations: ccT, consolidation chemotherapy; ccrT, concurrent chemoradiotherapy.
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size and to a large portion of patients who had pretreatment 

KPS $80 (97.7%). Several studies have shown that CEA is a 

useful indicator of OS and PFS in non-small-cell lung cancer 

(NSCLC), especially for adenocarcinoma.22–24 However, the 

prognostic value of CEA in SCLC remains controversial.20,25 

Few studies link CEA to SCLC, which means that CEA is not 

specific for SCLC. Recently, one study reported that serum 

CEA level was an independent prognostic factor for OS in 

LD-SCLC.26 However, our results suggest that CEA could 

serve as an independent prognostic factor for PFS but not for 

OS; thus, further studies are needed.

The major toxicity during CCT was grade 3/4 myelo-

suppression, which was comparable to the reported studies; 

however, no toxicity or death resulting from neutropenia was 

observed.9 –12 Additionally, no irinotecan-related diarrhea or 

paclitaxel-related allergy occurred in the CCT phase, which 

may due to the small numbers of patients enrolled. However, 

slightly higher grade 3/4 radiation pneumonitis and esophagitis 

were seen in the CCT group, possibly in association with a 

large proportion of patients using 2D-CRT instead of 3D-CRT 

or IMRT (2D-CRT: 45.8% vs 13.3%, 3D-CRT or IMRT: 

54.3% vs 86.7%, P,0.001); 3D-CRT and IMRT may decrease 

the rate of pneumonitis and esophagitis.27 In general, the addi-

tion of CCT is a feasible regimen with acceptable toxicities.

Conclusion
In summary, CCT could improve patient PFS for stage III 

SCLC with acceptable toxicities. In the future, additional 

prospective, RCTs are needed to further explore the effec-

tiveness and toxicities of CCT in localized advanced SCLC. 

Simultaneously, more drugs with high efficiency and low 

toxicity should also be considered for CCT.
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