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Abstract
Purpose: This study evaluates the clinical outcomes of extensive-stage small-cell lung cancer (SCLC) patients
who received Irinotecan-based second-line chemotherapy after platinum-based first-line therapy, especially focused
on efﬁcacy and toxicity between single-agent and doublet chemotherapy.
Patients and methods: We retrospectively reviewed 83 patients who given irinotecan-based second-line
chemotherapy for extensive-stage SCLC. Survival curves were plotted using the Kaplan–Meier method. The Cox
proportional hazard model was used for multivariate analysis.
Results: Fifty-nine patients received doublet chemotherapy and 24 with single-agent treatment. The objective
response rate (ORR) was 23.7% in the doublet group and 25% in the single-agent group (P=0.90). The disease
control rate (DCR) was 65.7% and 58.3%, respectively, (P=0.71). The Progression-free survival (PFS) was 3.10
months in the doublet group and 2.10 months in the single-agent group (P=0.35). In the sensitive recurrence group,
27 patients were with doublet chemotherapy and 10 with single-agent treatment. The Median PFS was 4.73 months
(95% CI: 4.37-5.09) and 3.83months (95% CI: 2.65-5.02), respectively (P=0.543). In the refractory recurrence group,
there were 32 patients with doublet chemotherapy and 14 with single-agent treatment. The median PFS was 2.57
months (95% CI: 2.19-2.93) and 1.40 months (95% CI: 1.13-1.64), respectively (P=0.048). The grade III/IV toxicity in
single-agent group is lower than doublet group (45.8% vs.71.2%, P=0.029). No difference was found in cancerrelated symptoms improvement between the doublet and single group (P=0.36).
Conclusion: Patients with extensive-stage SCLC could benefit from irinotecan-based second-line treatments.
The refractory recurrence patients with doublet treatment obtain a moderate PFS advantage than single-agent
chemotherapy.
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Introduction
Although SCLC is a quite chemo sensitive malignancy with overall
response rates of 60–80% in patients with extensive stage disease. Most
patients relapsed within a year of initial treatment and most of them
eventually died from disease progression [1]. Despite the high response
rates observed with first-line treatment, the median survival from the
time to progression was ranged from 3 to 5 months in the second-line
or further-line treatment [2-4]. In an effort to achieve higher survival
rates in this destructive disease, the novel agents such as topotecan [5],
docetaxel [6], paclitaxel [7], Irinotecan [8], and gemcitabine [9] have
been introduced in second-line treatment.
Irinotecan is a hemisynthetic product of camptothecin and shows
strong antitumor activity by inhibiting DNA topoisomerase I. A
randomized phase III study comparing etoposide-cisplatin (EP) with
irinotecan-cisplatin (IP) in first-line treatment Japan patients with
extensive-stage SCLC showed that IP was signiﬁcantly superior to EP
in both response and survival [10]. Both of the EP and IP regimen are
thought to be standard ﬁrst-line regimens for extensive-stage SCLC
now-a-days. In the second-line setting, irinotecan monotherapy and
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doublet chemotherapy showed a promising results in several studies.
However, most of the trials were from phase II or retrospective study
with a small number of patients enrolled [11-13]. The effects and
toxicities data comparing the single-agent chemotherapy with doublet
chemotherapy as second-line treatment are lacking.
In current study, we compare the effects and toxicities in SCLC
patients treated with irinotecan monotherapy versus irinotecan plus
platinum combination agent and aim to provide an information for
standard second-line chemotherapy.

Methods
Patient eligibility
Two hundred and thirty-three consecutive, unselected SCLC
patients, who were admitted to Zhejiang Cancer Hospital between Jan
2000 and June 2011, were received second-line chemotherapy or
further treatment. Among the patients, 83 were received Irinotecan
monotherapy and Irinotecan-based doublet chemotherapy. The data
recorded included demographic information, clinical assessment,
chemotherapy regimen and cycle, response and toxicity.
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Patients who responded to initial chemotherapy and developed
disease recurrence more than 3 months after the completion of
chemotherapy were defined as sensitive recurrence cases, whereas
patients who did not respond to initial chemotherapy or developed
disease recurrence within 3 months were defined as refractory
recurrence cases.

Statistical analysis
Survival was recorded from the first day of treatment to the date of
death or that of the last follow-up visit. The PFS encompassed the time
from the first cycle of second-line therapy to documented progression
or death from any cause. The survival curves were calculated according
to the method of Kaplan-Meier. The log-rank test was used to compare
PFS time between the single-agent chemotherapy and combination
chemotherapy. The Cox proportional model was used to evaluate
various prognostic factors. Values of p<0.05 were considered
significant. Analyses were conducted using the computer software
SPSS version 16.0 (SPSS Inc., Chicago, IL, USA).

Treatment
All patients were given Irinotecan 60 mg/m2 as a 10-min
intravenous infusion on day 1,8,15 every 21 days. No more than six
cycles were used for patients with efficacy. Other drugs concurrent
with Irinotecan was according to the package inserts of drug.

Responses and Toxicity
Tumor responses were assessed with computed tomography (CT)
every two cycles, or were evaluated early when significant signs of
progression appeared. Objective tumor responses were according to
the Response Evaluation Criteria in Solid Tumors (RECIST 1.1).
Objective tumor responses include as complete response (CR), partial
response (PR), stable disease (SD) and progressive disease (PD).
Disease control rate (DCR) was defined as the addition of objective
response and stabilization rates (CR+PR+SD). Objective response rate
(ORR) included the CR and PR. Toxicities were checked every cycle
throughout the second-line therapy. All toxicities were evaluated
according to the National Cancer Institute Common Toxicity Criteria
version 3.0 (CTC3.0).

Follow-up
All the patients that were evaluated for the second-line tumor
response had a PFS. Two patients were lost to follow-up, and their
overall survival information was not included. Follow-up rate was
97.6%. The median follow-up period was 15.6 months (2.0-48). The
last follow-up time was June 31, 2012.

Results
Clinical characteristics
There were 916 SCLC patients who received chemotherapy in our
hospital from Jan 2000 and June 2011. Six hundred and fifteen (67.1%)
patients had extensive-stage SCLC. Of these patients, 233 (37.9%)
patients had received second-line for further treatment. Two hundred
and twenty-one could evaluate the clinical efﬁcacy. Irinotecan-based
single or doublet accounted for 37.6% (83/221).
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Characteristics of irinotecan treatment patients
The baseline patients characteristics are listed in Table1. The median
age of the patients was 57 years. As first-line chemotherapy, 75 patients
(90.4%) had received platinum plus etoposide combination
chemotherapy, and 8 (9.6%) had received other regimens. Thirty point
one percent (24/83) of all patients in second-line received single-agent
Irinotecan chemotherapy; 59 with doublet. According to the
recurrence time (more than 3 months or less than 3 months), 55.4%
(46/83) of the patients who received second-line chemotherapy were
refractory recurrence, 44.6% with sensitive recurrence.
Characteristics

Single-agent
chemotherapy (%)

doublet
chemotherapy (%)

All patients

24 (100)

59 (100)

Gender

P

0.94

Male

21 (87.5)

53 (89.8)

Female

3 (12.5)

6 (10.2)

Performance status

0.28

0-1

16 (66.7)

46 (77.9)

2

8 (33.3)

13 (22.1)

Age

0.51

Median

58

57

<65 year

22 (91.7)

51 (86.4)

≥ 65 year

2 (8.3)

8 (13.6)

Smoking

0.64

Never

6 (33.3)

12 (20.3)

Ever or current

18 (66.7)

47 (79.7)

Recurrent type

0.73

Sensitive

10 (41.7)

27 (45.8)

Refractory

14 (59.3)

32 (54.2)

Table 1: Comparison between the single-agent and combination
chemotherapy in the second-line treatment.

Response data and survival analysis in second-line treatment
Overall, responses included, 1 patients who got CR, 19 with PR and
33 patients had SD; accounting for ORR of 24.1% and DCR of 63.9%.
Median duration of second-line treatment was 3.07 months (95% CI:
2.47-3.66), with 2.10 months in the refractory recurrence group (95%
CI: 1.36-2.84), and 4.53 months in the sensitive therapy group (95%
CI: 3.30-5.76) (P=0.013). The median OS from the starting of secondline treatment was 8.13 and 5.98 months in the sensitive and refractory
recurrence group , respectively, (P=0.012).

Efficacy in the single-agent group and doublet group
There were 59 patients received Irinotecan-based doublet
chemotherapy and other 24 with single-agent treatment. The ORR was
23.7% in the doublet group and 25% in the single-agent group
(P=0.90).The DCR was 62.7% and 58.3%, respectively, (P=0.71). The
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PFS was 3.10 months in the doublet group and 2.10 months in the
single-agent group (P=0.347) (Figure 1).

Figure 2: PFS of doublet and single-agent treatments group in
sensitive recurrence patients (4.73 months VS. 3.83 months,
P=0.543).

Figure 1: PFS in doublet and single-agent treatments group (3.10
months VS. 2.10 months, P=0.347).

All the patients (n=83)

In the sensitive recurrence group, there were 27 patients with a
doublet chemotherapy and 10 with single-agent treatment. The Median
PFS was 4.73 months (95% CI: 4.37-5.09) and 3.83months (95% CI:
2.65-5.02), respectively (P=0.543) (Figure 2).
In the refractory recurrence group, there were 32 patients with a
doublets chemotherapy and 14 with single-agent treatment. The
median PFS was 2.57 months (95% CI: 2.19-2.93) and 1.40 months
(95% CI: 1.13-1.64), respectively (P=0.048) (Figure 3). Response data
for the single-agent and doublets group are shown in Table 2.

Sensitive recurrence group (n=37)

Refractory recurrence group (n=59)

ArmA (n=24)

ArmB (n=59)

P

ArmA (n=10)

ArmB (n=27)

P

ArmA (n=14)

ArmB (n=32)

P

ORR

6 (25)

14 (23.7)

0.9

4 (40)

10 (37.0)

0.87

2 (14.3)

4 (12.5)

0.76

DCR

14 (58.3)

37 (62.7)

0.71

9 (90)

20 (74.1)

0.296

5 (35.7)

19 (59.4)

0.14

PFS

2.1

3.1

0.347

3.83

4.73

0.543

1.4

2.57

0.048

OS

5.51

6.93

0.39

7.56

9.21

0.54

5.11

6.79

0.45

ArmA: single-agent group; ArmB: doublet group; OS: from start of second-line treatment.

Table 2: Response data for the single-agent and doublet group in second-line treatment. ArmA, single-agent group; ArmB, doublet group; OS,
from start of second-line treatment.

Univariate analyses and COX regression analysis in the
second-line treatment
Univariate analyses were performed by the Kaplan-Meier method to
assess the predictive capability of each variable influencing PFS of
second-line treatment. These data are summarized in Table 4. Gender,
age, smoking, chemotherapy regimen (single-agent or doublet
treatment), were not found to be statistically associated with PFS in
second-line treatment. Recurrence type, performance score (PS) and
response to first-line were predictive of PFS (Table 3).
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A multivariate Cox regression model was constructed with the
incorporation of gender, age, smoking, PS score, response to first-line
and recurrence type to evaluated the OS from the starting of secondline treatment. PS score (P=0.012), response to first-line (P=0.035),
recurrence type (P=0.042), remained as independent prognostic
factors, but, sex (P=0.819), age (P=0.951), smoking (P=0.465) and
chemotherapy regimen (P=0.320) did not have signiﬁcant inﬂuence on
survival in multivariate analysis (Table 4).
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HR

95%CI

P

Sex

1.128

0.404-3.150

0.819

Age

1.023

0.495-2.115

0.951

Response to first-line

1.22

1.02-2.01

0.035

Recurrent type

0.598

0.365-0.981

0.042

Smoking history

1.347

0.605-2.997

0.465

Performance score

0.457

0.398-0.910

0.012

Second-line drug

1.22

0.87-1.58

0.32

Table 4: Multivariate analysis of OS in second-line treatments.

Toxicity of second-line therapy
Figure 3: PFS of doublet and single-agent treatments group in the
refractory recurrence patients (2.57 months VS. 1.40 months,
P=0.048).

PFS

95%CI

Sex

P
0.649

Male

2.73

2.19-2.93

Female

4.07

3.09-5.03

Age

0.5

≥65

2.1

0.96-3.24

65

3.1

2.19-4.01

Response to first-line

0.029

Yes

3.6

2.50-4.21

No

2.3

1.79-3.20

Recurrent type
4.53

3.3-5.77

Refractory

2.1

1.36-2.84

Smoking history

0.365

Yes

2.77

2.20-3.33

No

3.73

1.72-5.73

Performance score

0.015

0-1

3.65

2.54-4.12

2

2.15

1.25-3.01

Second-line drug

0.347

Single agent

2.1

1.02-3.18

Combination

3.1

2.19-4.01

Cancer-Related Symptoms improvement
Of the 83 patients, 56 (41 in doublet and 15 in single arm) had
cancer-related symptoms at initiation of second-line treatment. Most
frequent symptoms included; cough (57.1%, 32/56), dyspnea
(25patients), chest pain (17 patients) and other symptoms that
included bone pain, hemoptysis and fatigue. Twenty-seven patients
had no symptoms and disease was confirmed by imaging examination.
Partial or complete symptom relief was observed in 43 patients (33 in
doublet and 10 in single arm) during chemotherapy and 13 patients
had no improvement. There were no difference in Cancer-Related
Symptoms improvement between the doublet and single arm (P=0.36).

Discussion
0.013

Sensitive

All patients in second-line treatment were assessed for toxicity. Five
patients refused further therapy due to severe toxicities (one anemia,
one neutropenia, three diarrhea) and four changed from doublet to
single drug treatment. The overall rate of grade III/IV toxicity was
63.9%. Single-agent chemotherapy was 45.8% (11/24), and doublet
group 71.2%, (42/59) .There were significant difference between single
agent arms and doublet therapy group (P=0.029).

The outcome showed that Irinotecan-based chemotherapy had
moderated efficacy in second-line chemotherapy. Doublet
chemotherapy had advantage in prolongation PFS in refractory
recurrence patients, while, increasing toxicity reaction in second-line
treatment. To our knowledge, this is the first study for comparing
Irinotecan-based single and doublet chemotherapy in the second-line
treatment of SCLC.
In practice, clinicians usually would like to use a platinum
combination therapy as an option for second-line treatment in order to
improve the treatment efficacy when the patients could tolerate the
toxicity in non-small cell lung cancer. However, combination agent
may lead to more prominent hematological toxicity and
gastrointestinal reactions in some patients, which may affect patients
quality of life to varying degrees. A meta-analysis in 2009 showed that
combination with platinum in the second-line chemotherapy increased
the PFS but not OS compared with single-agent chemotherapy in nonsmall cell lung cancer [14]. Considering the different biology
characteristics, there may be some difference in second-line treatment
of SCLC.

Table 3: Univariate analysis of PFS in second-line treatments.
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Irinotecan-based doublet chemotherapy has been investigated in
several studies [15-17]. In the study conducted by Ando et al, 25
patients who had previously been treated with etoposide and a
platinum-containing regimen were enrolled, and 20 patients achieved
PR with IP regimen [18]. Naka et al. conducted a phase II study with
weekly IC (Irinotecan and carboplatin) regimen, the ORR was 31.0%
among the 29 patients, and there was no statistical signiﬁcance in the
response rate between the sensitive and refractory group [19]. In the
study conducted by Sevinc et al., patients were treated with irinotecan.
Of 46 evaluable patients, the overall response rate of 11.4% and DCR
was 17.5% [20]. In current study, there was no significantly difference
in ORR and DCR between the single-agent and doublet group. In the
refractory recurrence group, there was an advantage in doublet than
single-agent chemotherapy in prolonging PFS of second-line
chemotherapy. In the sensitive recurrence group, there was no
difference regardless of PFS and response rate.
The major limitations of the present study were its retrospective
nature and small number of patients. Less than one third patients
received single-agent Irinotecan chemotherapy. However, it provides
relevant insight into the efﬁcacy of Irinotecan-based second-line
treatment of SCLC.
In conclusion, our study showed that Irinotecan-based
chemotherapy had moderated efficacy in second-line chemotherapy of
SCLC, the refractory recurrence patients may benefit more from the
doublet therapy. Further prospective studies are warranted to elucidate
any potential differences in toxicity and in efﬁcacy between singleagent and doublet Irinotecan-based chemotherapy in extensive-stage
SCLC second-line treatment.
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