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Small cell lung cancer (SCLC) is approximately 15% of 
all lung cancer with the main cause of smoking.[1] SCLC 

is high-grade neuroendocrine tumor and is divided into 
two groups, the limited stage, and the extensive stage.[2] 
The limited stage is defined as a tumor limited to one side 
of the hemithorax with regional lymph node metastases, 
thus can be treated as a single radiation field. The exten-
sive stage is defined as involvement beyond the limited 

disease. SCLC is characterized with short doubling time 
and nearly 70% of cases are diagnosed in extensive-stage.
[3] Despite high responses in the first-line treatment prog-
nosis of the disease is poor, 2-year survival rates are < 5% 
and median overall survival is within 8 to 10 months in 
extensive-stage.[4] 

The standard treatment of extensive stage is a combina-
tion treatment of etoposide with cisplatin or carboplatin of 
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four to six cycles. However preferred regiment in the exten-
sive stage includes the programmed death-ligand 1 (PD-
L1)–targeted immune checkpoint inhibitors combination 
with etoposide and platin chemotherapies.[5, 6] With new 
treatment strategies, median overall survival reached 12-
13 months. Although SCLC is sensitive to platinum-based 
chemotherapy in the first line, it mostly relapses. The effec-
tivity of the second-line treatment correlates with the time 
relapses between the first-line treatment and the relapse. 
Patients that relapse within 3 months before first-line treat-
ment should not treat to platinum-based treatments and 
accepted as ''platinum-refractory'' disease.[7] Otherwise, 
some studies accept ''platinum-sensitive'' disease relapsed 
>6 months after first-line treatment.[8]

Guidelines recommend platinum-based chemotherapy 
combination with immunotherapy as the first-line treat-
ment.[5, 9] In the second-line treatment and beyond, lots of 
chemotherapeutic agents are possible options. Topotecan 
and lurbinectedin are preferred regimens for the subse-
quent treatment.[10, 11] Results of the studies using pacli-
taxel are contradictory. The performance status of patients 
after first line treatment, might hinder the use of topotecan 
and usually physicians discontinue the treatment reason of 
toxicity. Also access to lurbinectedin might be difficult in 
many centers. Physicians had more experience on weekly 
paclitaxel due to its easy access and well-known, mostly 
tolerable side-effects and moderate responses in many 
cancers. Therefore, the present study aimed to examine the 
management of patients treated with topotecan or weekly 
paclitaxel as the second-line treatment of SCLC relapsed <6 
months.

Methods

Patient Population
Present study was designed as a retrospective observa-
tional study including patients diagnosed with exten-
sive-stage SCLC and receive second-line treatment, from 
January 2015 to December 2021. Depending on medical 
records, patients diagnosed with SCLC histology, Eastern 
Cooperative Oncology Group performance status (ECOG 
PS) 0 and 1, and progression after the first-line treatment 
within 6 months were included. Patients <18 years old with 
non-small cell lung cancer histology, relapsed ≥ 6 months, 
assessed poor performance status (ECOG 2 or higher) who 
were unfit for intensive chemotherapy combination and 
have secondary malignancies were excluded.

The focus of the present study was comparing the ef-
ficiency of weekly paclitaxel and topotecan in the sec-
ond-line treatment of SCLC. Patients were divided into 
two groups due to second line treatment; first received 

topotecan and second received weekly paclitaxel. Age, 
gender, ECOG PS, body mass index (BMI), and first-line 
treatment chemotherapy regimens were enrolled from 
medical records of patients. The primary endpoint of this 
study was the progression-free survival (PFS) of the sec-
ond line treatment and the overall survival (OS). PFS was 
defined as the time interval in months between the start 
of the second-line chemotherapy and disease progres-
sion, death, or last visit if the patient was still alive. OS was 
calculated from the date of the first diagnosis until the 
time of death from cancer or the last follow-up time. The 
secondary endpoint was overall response rate (ORR)and 
defined as the proportion of patients who have a partial 
or complete response to therapy and disease control rate 
(DCR) contain complete, partial, and stable response to 
the treatment.

Treatment Protocols
Topotecan was administered 1.5 mg/m2/day for 5 days and 
repeated every twenty-one days until progression. Weekly 
paclitaxel was received at a dose of 80mg/m2 on days of 
1,8 and 15 and repeated every 21 days until progression. 
Patients' toxicities were evaluated by Common Terminol-
ogy Criteria for Adverse Events (CTCAE) (version 5.0). Doses 
were modified if needed. Patients who had experienced 
grade 3 or higher neutropenia were treated with granulo-
cyte colony stimulating- factor (GCS-F).

Statistical Analysis
Quantitative variables were performed by Mann-Whitney 
U test whereas qualitative variables were carried out by 
chi square analysis. Survival analyses were calculated by 
using Kaplan-Meier method and compared with log-rank 
test. The confidence interval was accepted as 95% and a p-
value of <0.05 was set for statistical significance. All statisti-
cal analyses were carried out with SPSS statistical software 
(version 24.0, SPSS Inc., Chicago, IL). 

Results

Patients’ Characteristics
From January 2015 to December 2021, 130 patients who 
were diagnosed with SCLC and had received second-line 
treatment were retrospectively analyzed. Patients were 
divided into two groups; 71 (54.6%) patients treated with 
topotecan, and 59 (45.4%) patients treated with weekly pa-
clitaxel as second-line chemotherapy. The topotecan group 
consisted of 64 males (90.1%) and seven females (9.9%) with 
a median age of 59 (43-79). In the weekly paclitaxel group, 
43 patients were male (72.8%) and 16 female (27.2%) with 
a median age of 61 (43-79). The median BMI was 25.4 in 
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topotecan and 24.3 in weekly paclitaxel groups. 27 patients 
in each group; 38% in the topotecan group and 45.8% in 
the weekly paclitaxel group were assessed as ECOG-PS 0 
whereas 44 patients in topotecan (62%) and 32 patients 
(54.2%) were ECOG-PS 1. The distribution of first-line treat-
ment was 59 (83.2%) cisplatin plus etoposide, 11 (15.4%) 
carboplatin plus etoposide and one (1.4%) chemotherapy 
combination with atezolizumab in the topotecan group. In 
the weekly paclitaxel group, 45 patients (76.4%) received 
cisplatin plus etoposide, 20 patients received (20.3%) car-
boplatin plus etoposide, and two patients (3.3%) received 
chemotherapy combination with atezolizumab. Baseline 
patients’ clinicopathological characteristics were summa-
rized in Table 1. 

Efficacy
The median PFS was 4.5 months (Topotecan 3.7 vs. Pacli-
taxel 5.5, HR = 0.34, 95% CI: 0.30-0.64, p<0.001) (Fig. 1), and 
the median OS was 11 months (Topotecan 9.5 vs. Paclitaxel 
12.7, HR = 0.25, 95% CI: 0.20-0.45, p<0.001) (Fig. 2).

ORR was 10.2 % in the topotecan group and 20.3% in the 
weekly paclitaxel group (p=0.047). DCR was 15.5% in pa-
tients treated with topotecan and 28.8% in the paclitaxel 
group (p=0.033). 

Details of comprehensive response results of second-line 
regimens are summarized in table 2.

Adverse Events
The topotecan and weekly paclitaxel treatment protocols 
had different toxicity profiles. There are no deaths due to 
adverse events. The most frequent adverse event was he-
matologic toxicity with 22.5% in the topotecan group and 
gastrointestinal toxicity with 11.8% in the paclitaxel group. 
Another common toxicity was neuropathy which occurred 
10.1% in the weekly paclitaxel group and 1.4% in topote-
can group. There was a statistically significant difference in 

Table 1. Patient’s characteristics

		  Total (n:130)	 Topotecan (n:71)	 Paclitaxel group (n:59)	 p

Gender
	 Male	 107 (82.3%)	 64 (90.1%)	 43 (72.8%)	 0.010
	 Female	 23 (17.7%)	 7 (9.9%)	 16 (27.2%)
Median Age	 59 (43-79)	 60 (46-77)	 61 (43-79)	 0.914
BMI	 24.9 (18.6-38.6)	 25.4(18.6-38.6)	 24.3(19.2-33.3)	 0.112
ECOG
	 0	 54 (41.6%)	 27 (38%)	 27 (45.8%)	 0.238
	 1	 76 (58.4%)	 44 (62%)	 32 (54.2%)
First Line Treatment
Cisplatin plus Etoposide	 105 (80.8%)	 59 (83.2%)	 45 (76.4%)	 0.311
Carboplatin plus Etoposide	 22 (16.9%)	 11 (15.4%)	 12 (20.3%)
Chemo. plus Atezolizumab	 3 (2.3%)	 1 (1.4%)	 2 (3.3%)

Figure 1. Kaplan–Meier curve of progression free survival between 
topotecan versus weekly paclitaxel.

Figure 2. Kaplan–Meier curve of overall survival between topotecan 
versus weekly paclitaxel.
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the toxicity profile between the two groups; patients in the 
topotecan group had experienced more adverse events in 
all grades (p=0.002).

In the topotecan group, 20.9% of patients had grade 3-4 
toxicity, 62% of patients needed dose reduction, and 
12.1% of patients discontinued treatment. In the paclitax-
el group 20.3% patients had grade 3-4 toxicity and 37.3% 
patients needed dose reduction. Additionally, 11.4% of 
patients discontinued treatment. There was no statistical 
difference between the two groups in grade 3-4 adverse 
events (p=0.391). But dose reduction rates were different, 
more dose reduction was needed in the topotecan group 
(p=0.005). The common treatment-related toxicities and 
grade 3-4 adverse events in the two groups are detailed 
in table 3.

Discussion
The present study showed prolonged survival parameters 
with the weekly paclitaxel compared with the topotecan, 
as second-line treatment of SCLC. The median OS was sig-
nificantly better with 12.7 months in the weekly paclitaxel 
group versus 9.5 months in the topotecan group. Also, PFS 
was 5.5 months in the weekly paclitaxel compared to 3.7 
months in the topotecan group with statistical significance. 
Patients’ characteristic features were nearly homogenous; 
especially there was no difference between performance 
status (p=0.238). The distribution of the gender of the pa-
tients in each group was different; the number of the fe-
male patients was higher in the weekly paclitaxel group. 

Topotecan is the preferred regimen in the guidelines, but 
toxicity might be high, and many patients discontinue 
treatment. Due to common usage of weekly paclitaxel in 
other cancers, many centers choose this regimen although 
not preferred upfront in SCLC.

Topotecan is the preferred treatment regimen in the guide-
lines due to the phase 3 trials. Von Pawel J et al.[12] compared 
cyclophosphamide, doxorubicin, and vincristine (CAV) ver-
sus topotecan in the second-line treatment of SCLC. This 
was a non-inferiority trial and topotecan and CAV had simi-
lar survival results with less toxicity in the topotecan arm. 
Oral topotecan was compared to the best supportive care 
(BSC) in another trial[10] and improved survival rates were 
found. Due to the results of these studies, topotecan was 
accepted as the standard choice in the second-line treat-
ment of SCLC. In the present study, DCR (15.5%) and ORR 
(10.2%) were consistent with the literature in the topotecan 
group. The Toxicity profile of the topotecan was also similar 
to the original studies. Hematological toxicity occurred in 
22.5% and 20.9% had grade 3-4 adverse events. Addition-
ally, similar rates of dose reductions were needed (62%). 
In the weekly paclitaxel group, patients experienced less 
toxicity in all grades with statistical significance (p=0.002). 
Especially the difference was evident in the hematological 
toxicity (p=0.002). Dose reduction rates were lower, and 
grade 3-4 adverse events were rarer in the weekly pacli-
taxel group, but only dose reduction rates were statistically 
significant between the two groups (p=0.005).

The efficacy of the weekly paclitaxel regimen in the sec-
ond-line treatment of non-small cell lung cancer (NSCLC) 
was observed. Yasuda K. et al. had designed a study in the 
squamous cell subgroup of NSCLC patients. The DCR of the 
weekly paclitaxel in the second line was 31%.[13] In another 
phase 2 trial, designed in patients diagnosed with NSCLC 
adenocarcinoma subgroup were treated with weekly pa-
clitaxel in the second line and DCR was observed 36%.[14] 
Weekly paclitaxel was investigated in the second line of 
SCLC treatment in a few studies. Yamamoto N. et al.[15] eval-
uated the efficacy of weekly paclitaxel in the second-line 
of SCLC treatment and ORR was found 20%, DCR was ob-
served 27.3% in the patients. Another taxane study in the 
second-line of SCLC treatment was performed by Smyth J.F. 
et al.[16] and 34 patients received docetaxel. ORR and DCR 
were observed 20.5% and 25% respectively. Additionally, 
Smith E.F. et al.[17] assessed the efficacy of paclitaxel (175 
mg every 3 weeks) in the second-line treatment of SCLC. 25 
patients were included and DCR and ORR were determined 
48% and 28% respectively and four patients discontinued 
treatment. In the clinical routine, physicians usually accept 
that three-week 175 mgr. paclitaxel might be more toxic 
regimen and difficult to use especially compared to weekly 

Table 2. Efficacy of Topotecan and Paclitaxel

		  Topotecan (n:71)	 Paclitaxel (n:59)	 p

Cycles (n)	 4 (1-12)	 3 (1-14)	 0.067
DCR (CR+PR+SD)	 11 (15.5%)	 17 (28.8%)	 0.033
ORR (CR+PR)	 7 (10.2%)	 12 (20.3%)	 0.047
PFS Median	 3.7 (2.3-3.9)	 5.5 (4.8-6.2)	 <0.001
(months, 95% CI)
OS Median	 9.5 (8.9-10)	 12.7 (11.1-13.1)	 <0.001
(months, 95% CI)

Table 3. Toxicities of Topotecan and Paclitaxel

		  Topotecan (n)(%)	 Paclitaxel (n)(%)	 p
		  All Grades	 All Grades

Hematological toxicity	 16 (22.5)	 2 (3.3)	 0.002
Neuropathy	 1 (1.4)	 6 (10.1)
Gastrointestinal Toxicity	 4 (5.6)	 7 (11.8)
Other	 2 (2.8)	 1 (1.6)
Grade 3-4	 17 (20.9)	 12 (20.3)	 0.391
Dose reduction	 44 (62)	 22 (37.3)	 0.005
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paclitaxel. Heavily pretreated SCLC patients are more frag-
ile and for this reason weekly paclitaxel might be more 
appropriate for the second-line treatment of SCLC. In the 
present study, DCR and ORR results were determined simi-
lar, 28.8% and 20.3 respectively. 

Few studies were conducted comparing topotecan and pa-
clitaxel in the second-line treatment of SCLC. Zhao and col-
leagues[18] evaluated the efficacy of second-line regimens 
in SCLC, four agents were included as irinotecan, topote-
can, paclitaxel, and docetaxel. Firstly, receiving second-line 
treatment had resulted better compared to not receiving 
any second-line treatment. ORR resulted in 15.38% in the 
topotecan group and 21.43% in the paclitaxel group. The 
median OS was 184 days in the paclitaxel group and 154 
days in the topotecan group. In another study,[19] the plati-
num sensitive and resistant group were evaluated for the 
second-line treatment. In the platinum resistant patients, 
the paclitaxel and the topotecan regimen were compared 
and DCR was observed 25% in the paclitaxel group and 
22.7% in the topotecan group. Toxicity and the dose reduc-
tion rates were better in the paclitaxel group but there was 
no statistical difference between two groups in both stud-
ies. The Low number of patients in the studies may have 
caused these results.

The present study has some limitations; firstly, it has been 
designed retrospectively with small sample size. Secondly, 
immunotherapies and one of the preferred regimens, lur-
binectedin were not investigated. The difficulties of ac-
cessing lurbinectedin may end up with the physicians’ che-
motherapy preference in the second line of SCLC. Further 
investigations with higher numbers of patients are needed.

Conclusion
The weekly paclitaxel is an effective and tolerable regimen 
in the SCLC patients who have relapsed within 6 months to 
the first line platinum-based treatment. The present study 
had compared the preferred regimen topotecan to the 
weekly paclitaxel and the weekly paclitaxel had resulted 
in better survival and response rates. Also, dose reduction, 
and adverse event rates were better in the weekly paclitax-
el. The weekly paclitaxel regimen that is currently an option 
for the second-line treatment of many tumors might also 
be considered for the platinum-resistant relapsed SCLC pa-
tients.
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