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Lung cancer is the most common and fatal cancer, and 
is divided into two main subtypes based on tumor his-

tology as non‐small cell lung cancer (NSCLC) and small cell 
lung cancer (SCLC).[1] SCLC subtype, which accounts for ap-
proximately 12% of lung cancer cases, is less common than 
NSCLC subtypes but is associated with a more aggressive 
course and short survival despite treatment.[2,3] Although 
immunotherapy drugs, in addition to chemotherapy, have 
started to be used in SCLC treatment, conventional che-

motherapy is still the mainstay of treatment.[4] The major-
ity of patients with extensive-stage SCLC (ES-SCLC) can 
only receive two lines of chemotherapy. Although it shows 
modest efficacy, second-line chemotherapy is usually rec-
ommended for the progressive disease.[5] When disease 
progression is detected despite second-line therapy, fur-
ther treatments may be considered in patients with good 
performance status, but the efficacy of third-line (3L) che-
motherapy is controversial.[6]

Objectives: The efficacy of third-line (3L) chemotherapy is controversial in patients with extensive-stage small cell lung 
cancer. In this study, we aimed to assess the effectiveness of 3L chemotherapy in our cohort.
Methods: This was a single-center, retrospective, cross-sectional, and cohort study. A total of 55 patients were evaluated.
Results: Forty-two patients (76.4%) received 3L treatment, whereas 13 patients (23.6%) who required therapy because 
of progressive disease did not receive 3L treatment. The overall response rate was 7.1%. The median progression-free 
survival (PFS) was 2.82 months. The median overall survival (OS) of all patients, patients who received 3L treatment, and 
patients who did not receive 3L treatment were 19.97 months, 21.63 months and 14.62 months, respectively. Good perfor-
mance status was detected as a significant univariate parameter for median PFS (p=0.048), but was not meet the statistical 
significance criteria in multivariate analysis. Receiving 3L treatment and good performance status were the significant 
parameters for OS both in univariate (p=0.019 and p=0.045) and multivariate analysis (p=0.022 and p=0.048).
Conclusion: We demonstrated that receiving 3L treatment and good performance status were associated with in-
creased OS. In addition, we revealed that good performance status might be associated with prolonged PFS achieved 
by 3L treatment.
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In this study, we aimed to assess the effectiveness of 3L 
chemotherapy on survival, and to identify the parameters 
that affect the outcomes of 3L chemotherapy in patients 
with SCLC, compared to best supportive care.

Methods
This was a single-center, retrospective, cross-sectional, 
and cohort study. Age ≥18, having histologically or cy-
tologically proven ES-SCLC, having progressive disease 
after two lines of chemotherapy, and receiving the 3L 
treatment were the inclusion criteria. The files of all eli-
gible patients who treated and followed-up in our cancer 
center between July 2009 and July 2019 were evaluated. 
All of the data were collected and recorded by one medi-
cal oncologist. 

The staging of all patients in this study was determined ac-
cording to the 7th edition of the American Joint Committee 
on Cancer staging system. The response evaluation of the 
patients was done according to the Response Evaluation 
Criteria in Solid Tumors (RECIST) version 1.1. Patients who 
achieved a complete response (CR), partial response (PR), 
and stable disease (SD) in accordance with RECIST were 
defined as ‘responders’. In contrast, patients with progres-
sive disease (PD) were identified as ‘non-responders’. The 
overall response rate (ORR) was defined as the responders, 
including only CR or PR. The Eastern Cooperative Oncology 
Group-Performance Score (ECOG-PS) was used to deter-
mine the performance status of the patients. ECOG-PS ≤1 
was named as ‘good performance’, whereas ECOG-PS ≥2 
was called as ‘poor performance’.

Survival definitions consisted of progression-free survival 
(PFS) and overall survival (OS). PFS was defined as PFS-1 
and PFS-2. PFS-1 was calculated as the time from the be-
ginning of the first-line treatment to the date of first dis-
ease progression after the second-line treatment. PFS-2 
was calculated as the time from the beginning of the 3L 
treatment to the date of first disease progression despite 
the 3L treatment or death from any cause in the period of 
3L treatment. And, OS was calculated as the time from the 
beginning of the first-line treatment to the date of death or 
last visit. All patients underwent PFS-1 and OS analysis. Fur-
thermore, PFS-2 analysis was performed only on patients 
who received 3L treatment.

Statistical analysis was performed by using SPSS version 
22.0 (SPSS Inc., Chicago, IL, USA). A p-value <0.05 was re-
quired for statistical significance. Primary statistical analysis 
has included descriptive statistics of the patients. Descrip-
tive statistics were calculated as proportions and medians. 
The Kaplan–Meier method was used for survival analysis. 
Log-Rank analysis was performed to compare the differ-

ent subgroups. Univariate and multivariate Cox regression 
analyses were used to identify independent variables. 

Results
A total of 55 patients were assessed in this study. There 
were 52 males (94.5%) and three females (5.5%). The me-
dian age at the time of diagnosis was 59.3 years (range; 
30-79 years). Forty-two patients (76.4%) received 3L treat-
ment because of progressive disease, whereas 13 patients 
(23.6%) who required therapy did not receive 3L treatment 
despite the progressive disease. Of the 42 patients receiv-
ing 3L treatment, 20 (47.6%) received single-agent chemo-
therapy regimens, and the remaining 22 patients (52.4%) 
received combination therapies. The most commonly used 
single-agent treatment was monotherapy topotecan, 
while the most commonly used combination treatment 
was including cyclophosphamide, adriamycin, and vincris-
tine (CAVi regimen). Disease progression was detected in 
all patients despite 3L treatment. Table 1 shows the details 
of demographic and clinical parameters of patients, and 
table 2 desciribes the details of chemotherapy regimens 
administered to the patients.

The percentage of responder patients to 3L treatment was 
23.8%, but the ORR was 7.1%. Because, most of the re-
sponder patients had SD. Table 2 also shows the details of 
the responses obtained by 3L treatment.

The median PFS-1 values of all patients, the patients who 
received 3L treatment, and the patients who did not re-
ceive 3L treatment were 13.07 months (range; 4.07-37.42), 
13.79 months (range; 4.07-37.42), and 10.77 months 
(range; 5.59-22.47), respectively. Furthermore, the median 
PFS-2 of the patients who received 3L treatment was 2.82 
months (range; 0.30-10.74). The median OS values of all pa-
tients, the patients who received 3L treatment, and the pa-
tients who did not receive 3L treatment were 19.97 months 
(range; 6.37-82.40), 21.63 months (range; 8.51-82.40), and 
14.62 months (6.37-41.63), respectively. Please see table 2 
for the survival outcomes of 3L treatment.

No significant parameter was found in the univariate anal-
ysis of all patients for PFS-1. Good performance status at 
the beginning of 3L treatment was detected as the uni-
variate parameter significantly affecting the median PFS-2 
(p=0.048, 95% confidence interval (95% CI): 1.478-2.201). 
However, good performance status at the beginning of 3L 
treatment did not meet the statistical significance criteria 
in the multivariate analysis (p=0.053, Wald: 3.746, 95% CI: 
0.255-1.009). 

In the univariate analysis of all patients for OS, receiving 
the 3L treatment and good performance status at the be-
ginning of 3L treatment were the significant parameters 
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(p=0.019, 95% CI: 15.682-24.794, and p=0.045, 95% CI: 
19.665-22.651, respectively). Moreover, receiving the 3L 
treatment and good performance status at the beginning 
of 3L treatment retained their significance in the multivari-
ate analysis (p=0.022, Wald: 5.236, 95% CI: 0.251-0.899, and 
p=0.048, Wald: 3.904, 95% CI: 1.005-3.525, respectively). 
Figure 1 and figure 2 show the Kaplan-Meier curves of OS 
analysis.

In addition, receiving 3L treatment as a single agent or 
combination was not statistically significant.

Discussion

In this study, we evaluated the patients with ES-SCLC who 
received at least two lines treatment and demonstrated 
that receiving the 3L treatment and good performance 
status at the beginning of 3L treatment were associated 

Table 1. The details of demographic and clinical parameters of patients

   Patients not-receiving   Patients receiving   All patients
   3L treatment    3L treatment 

  n=13  % n=42  % n=55  %

Age
 Median  58.7   56.8   57.3
 Minimum  44.0   30.0   30.0
 Maximum  67.0   79.0   79.0
Gender
 Female 0  0 3  7.1 3  5.5
 Male 13  100 39  92.9 52  94.5
Smoking         
 Never 0  0 2  4.8 2  3.6
 Ex smoker 1  7.7 4  9.5 5  9.1
 Active 12  92.3 36  85.7 48  87.3
Comorbidity         
 Present 6  46.2 13  31 19  34.5
 Absent 7  53.8 29  69 36  65.5
Initial stage          
 Stage-3 1  7.7 3  7.1 4  7.3
 Stage-4 12  92.3 39  92.9 51  92.7
Sites of metastasis         
 Only lung 1  7.7 0  0 1  1.8
 Only bone 1  7.7 3  7.1 4  7.3
 Only brain 1  7.7 5  11.9 6  10.9
 Only surrenal 0  0 1  2.4 1  1.8
 Only liver 1  7.7 1  2.4 2  3.7
 Only servical LN 0  0 1  2.4 1  1.8
 Only mediastinal LN 1  7.7 3  7.1 4  7.3
 Only abdominal LN 0  0 1  2.4 1  1.8
 Multiple 8  61.5 27  64.3 35  63.6
Performance status 
(at daignosis)        
 Good performance 12  92.3 36  85.7 48  87.3
 Poor performance 1  7.7 6  14.3 7  12.7
Performance status 
(at the beginning of 3L treatment)        
 Good performance 1  7.7 14  33.3 15  27.3
 Poor performance 12  92.3 28  66.7 40  72.7
Final status        
 Exitus 13  100 41  97.6 54  98.2
 Alive 0  0 1  2.4 1  1.8

3L: third-line; n:number of patients; LN: lymph nodes.
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with increased OS. Moreover, we revealed that good per-
formance status at the beginning of 3L treatment might be 
associated with prolonged PFS achieved by 3L treatment. 

SCLC is an aggressive disease that is associated with lim-
ited treatment options and short survival despite therapy. 
Patients with ES-SCLC are usually responder to first-line 
platinum-based treatment.[7] However, the response is un-
sustainable, and further therapy is needed due to disease 
progression in the first year of almost all patients.[8] Nev-
ertheless, it was showed that the majority of patients with 

ES-SCLC could only receive two lines of treatment, and de-
spite therapy, the majority of patients die within one year.
[6,9] Although it was revealed that the 3L and beyond lines 
treatments for ES-SCLC might be useful to improve survival, 
there is not an exact consensus on this issue.[6,9,10] Moreover, 
for the patients who progress on first-line and second-line 
treatments, clinical trial enrollment is the preferred treat-
ment option under the National Comprehensive Cancer 
Network (NCCN) SCLC guidelines.[11] However, as in many 
regions of our country, it is almost impossible to access 

Table 2. The details of chemotherapy regimens administered to the patients, responses obtained by third-line treatment, and survival 
outcomes of third-line treatment

   Patients not-receiving   Patients receiving   All patients
   3L treatment   3L treatment

   n=13 %  n=42 %  n=55 %

3L chemotherapy regimens         
 Single-agent regimens     20 47.6   
 Topotecan     10 23.8   
 Paclitaxel     6 14.3   
  İrinotecan     4 9.5   
 Combination regimens     22 53.4   
 CAVi     8 19   
 Cisplatin+irinotecan     6 14.3   
 Cyclophosphamide+etoposide     4 9.5   
 Carboplatin+paclitaxel     3 7.1   
 Carboplatin+ etoposide     1 2.4   
Cycles of 3L chemotherapy *         
 Median    3.02     
 Minimum    1.00     
 Maximum    6.00     
Responses to 3L chemotherapy         
 Responder     10 23.8   
 CR     0 0   
 PR     3 **7.1   
 SD     7 16.7   
 Non-responder        
 PD     32 76.2   
PFS-1         
 Median 10.77   13.79   13.07  
 Minimum 5.59   4.07   4.07  
 Maximum 22.47   37.42   37.42  
PFS-2         
 Median    2.82    
 Minimum    0.30    
 Maximum    10.74    
OS         
 Median 14.62   21.63   19.97  
 Minimum 6.37   8.51   6.37  
 Maximum 41.63   82.40   82.40

3L: third-line; n: number of patients; CAVi: cyclophosphamide+adriamycine+vincristine; CR: complete response; PR: partial response; SD: stable disease; PD: 
progressive disease; PFS: progression-free survival; OS: overall survival; *: 1 cycle refers to all chemotherapy treatments every 21 days or for 21 days; **:the 
overall response rate.
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clinical trials in most parts of the world. 

Although the information on the efficacy of 3L chemo-
therapy in patients with ES-SCLC is mostly based on earlier 
studies, it was revealed that current treatments utilized in 
the 3L and beyond 3L provide a limited increase in survival. 
Besides, patients left untreated and placed on supportive 
care after front-line treatments mostly live less than one 

month.[12] Furthermore, in this study, we demonstrated that 
receiving 3L treatment was associated with a statistically 
significant OS advantage. Moreover, we showed that medi-
an PFS in 3L systemic therapy was 2.82 months. Also, it was 
confirmed in our study that good performance status is as-
sociated with prolonged survival. This study is critical since 
it provides current real-life data on treatment approaches 
and treatment responses. The current study reveals one of 
the real-world studies and, the results we have shown here 
coincide with the data from the two precious studies con-
ducted recently.[12,13]

Considering that the majority of the patients received only 
two lines treatments in most of the world and that most of 
the cancer centers did not use the 3L treatment, our results 
showed that it is absolutely necessary to keep in mind the 
recommendation of 3L treatment for tolerable patients. In 
addition, we should be aware that combination chemo-
therapy does not show any survival advantage in the 3L 
treatment, as demonstrated in this study and shown in the 
literature.[14]

Nevertheless, in this study, the knowledge about the ad-
verse effects of the 3L treatment was not presented. Be-
cause the data on adverse effects that the clinician would 
determine by physical examination had not been recorded 
adequately in the files of our cohort, so the assessment 
would not be sufficient and reliable. Therefore, we did not 
analyze data on the adverse effects of the 3L treatment in 
order to avoid any bias.

The major limitations of this study are that the retrospec-
tive design, the low number of patients, and the lack of 
data on adverse effects due to the treatments. 

Conclusion
Although the current chemotherapy regimens in the treat-
ment of ES-SCLC are not curative, the results of our study 
were demonstrated that the available therapeutic options 
must be offered for the patients with ES-SCLC who failed af-
ter two lines treatment. However, when making treatment 
decisions, it should take into account several conditions 
such as comorbidity, performance, the disease-free interval 
from previous treatment, and toxicity.
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Figure 1. The Kaplan-Meier curve of OS analysis: receiving 3L treat-
ment. In the univariate analysis of all patients for OS, receiving 3L 
treatment was a significant parameter (p=0.019, 95% CI: 15.682-
24.794). And, receiving 3L treatment retained its significance in the 
multivariate analysis (p=0.022, Wald: 5.236, 95% CI: 0.251-0.899). 

Figure 2. The Kaplan-Meier curve of OS analysis: performance status. 
In the univariate analysis of all patients for OS, good performance 
status at the beginning of 3L treatment was a significant parameter 
(p=0.045, 95% CI: 19.665-22.651). And, good performance status at 
the beginning of 3L treatment retained its significance in the multi-
variate analysis (p=0.048, Wald: 3.904, 95% CI: 1.005-3.525).



258 Karaagac et al., Third-Line Treatment in Small Cell Lung Cancer / doi: 10.14744/ejmi.2020.47601

Authorship Contributions: Concept – M.K., M.A.; Design – M.K., 
M.A.; Supervision – M.K.; Materials – M.K.; Data collection &/or pro-
cessing – M.K.; Analysis and/or interpretation – M.K., M.A.; Litera-
ture search – M.K.; Writing – M.K., M.A.; Critical review – M.K., M.A.

References
1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Can-

cer J Clin 2019;69:7–34. 
2. Meerbeeck JP, Fennell DA, Ruysscher DK. Small‐cell lung can-

cer. Lancet 2011;378:1741–55.
3. Inamura K. Lung Cancer: Understanding Its Molecular Pathol-

ogy and the 2015 WHO Classification. Front Oncol 2017;7:1–7. 
4. Waqar SN, Morgensztern D. Treatment advances in small cell 

lung cancer (SCLC). Pharmacol Ther 2017;180:16–23. 
5. Goto K, Ohe Y, Shibata T, et al. Combined chemotherapy with 

cisplatin, etoposide, and irinotecan versus topotecan alone 
as second‐line treatment for patients with sensitive relapsed 
small‐cell lung cancer (JCOG0605): a multicenter, open‐label, 
randomised phase 3 trial. Lancet Oncology 2016;17:1147v57.

6. Simos D, Sajjady G, Sergi M, et al. Third-line chemotherapy 
in small-cell lung cancer: an international analysis. Clin Lung 
Cancer 2014;15:110–8. 

7. Simon M, Argiris A, Murren JR. Progress in the therapy of small 
cell lung cancer. Crit Rev Oncol Hematol 2004;49:119–33.

8. Gong J, Salgia R. Managing Patients With Relapsed Small-Cell 

Lung Cancer. J Oncol Pract 2018;14:359–366.
9. Asai N, Ohkuni Y, Kaneko N, et al. Relapsed small cell lung 

cancer: treatment options and latest developments. Ther Adv 
Med Oncol 2014;6:69–82.

10. Dómine M, Moran T, Isla D, et al. SEOM clinical guidelines for 
the treatment of small-cell lung cancer (SCLC) (2019). Clin 
Transl Oncol. 2020 Feb 10:10.1007/s12094-020-02295-w. 
Epub ahead of print.

11. National Comprehensive Cancer Network. Small cell lung 
cancer. V3.2020. https://www.nccn.org/professionals/physi-
cian_gls/pdf/sclc.pdf. Accessed February 5, 2020.

12. Coutinho AD, Shah M, Lunacsek OE, Eaddy M, Willey JP. Re-
al-world treatment patterns and outcomes of patients with 
small cell lung cancer progressing after 2 lines of therapy. 
Lung Cancer 2019;127:53–58.

13. Steffens CC, Elender C, Hutzschenreuter U, et al. Treatment 
and outcome of 432 patients with extensive-stage small 
cell lung cancer in first, second and third line - Results from 
the prospective German TLK cohort study. Lung Cancer 
2019;130:216–225.

14. Park S, Ahn MJ, Ahn JS, et al. Combination chemotherapy 
with paclitaxel and ifosfamide as the 3L regimen in patients 
with heavily pretreated small cell lung cancer. Lung Cancer 
2007;58:116–122.


