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Lung cancer remains an important public health concern 
for both men and women, with significant morbidity 
and mortality. Small-cell lung cancer (SCLC) represents 
between 14% and 18% of all lung cancers. Two thirds are 
disseminated stages at diagnosis. Management of main 
SCLC is based on chemotherapy and platin-etoposide 
combination represents the therapeutic cornerstone for 
both localized and extensive disease (1). More recently, 
two pivotal phase 3 trials obtained promising results with 
the association of platinum-based chemotherapy and 
immunotherapy, either atezolizumab (2) or durvalumab (3). 
These chemotherapies or combination of immunotherapy 
and chemotherapies provide high objective response rates 
(ORR), but the majority of patients relapse. Second-line 
treatment for SCLC remains a challenge (4,5). 

In this second line setting, particular attention must 
be paid, in these patients who have a poor prognosis, to 
the quality of life but also to economic issues. In most 
randomized-controlled trials, ORR was observed in less 
than a quarter of patients and median overall survival (OS) 
range from 3.2 to 8.7 months. The factors associated with 
outcomes appeared to be associated with the type of first-
line chemotherapy, the response to it (resistant, refractory 
or sensitive), treatment-free period and performance status 
at relapse (5). 

Few real-life studies have provided data on treatment 
efficacy in non-selected patients (6). Filling that gap, Zhao 
et al. (7) analyzed the results of 116 SCLC patients treated 
after a first line platin chemotherapy progression. The 
main chemotherapy regimens analyzed were irinotecan, 

topotecan, paclitaxel or docetaxel. Their respective 
progression-free survival (PFS) durations were comparable, 
at 3, 2.5, 2.7 or 1.7 months, but OS differed significantly for 
irinotecan, with 19 vs. 5, 5.6, or 6.1 months, respectively. In 
that analysis, the ORR to second-line therapy was positively 
associated with the response to first-line therapy (P=0.012). 
According to their multivariate analyses, treatment-
free interval <90 days, lactate dehydrogenase ≥225 U/L  
and neutrophil-to-lymphocyte ratio (NLR) ≥3.5 were 
independent risk factors for poor OS. 

That study had numerous limitations, particularly its 
retrospective design and monocenter setting. Even though 
it was a real-life study, the inclusion modalities did not allow 
us to know the number of patients who did not receive 
second-line therapy because of poor general conditions and, 
thus, the degree of selection of those analyzed.

In real life setting, many SCLC patients do not receive 
second-line therapy. According to a German study (8), 
among the 432 consecutively included patients with 
advanced disease at diagnosis, only 50% of them received 
second-line therapy. In a Swedish mono-centric analyse (9) 
of 544 patients—408 metastatic and 136 with localized at 
diagnosis—only a quarter of the former received second-
line therapy, with the rest given best supportive care (BSC). 
Median OS after starting second-line therapy was 10.2 
and 4.4 months, respectively, for patients with sensitive 
or resistant SCLC. For patients with localized disease at 
diagnosis, only one-third of patients with received second-
line treatment, which achieved a median PFS of 4.8 months 
and median OS of 8.2 months.
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The results of all those studies confirmed the poor 
prognoses of these patients and the weak efficacy of the 
currently available therapeutic options, despite numerous 
combinations having been investigated in the second-line 
setting (10-18).

Oral Topotecan chemotherapy, in a randomized study (11)  
was compare to best supportive care for SCLC patients 
progressing after a first line chemotherapy and not eligible 
for standard second-line IV chemotherapy. Topotecan 
group showed significantly longer OS and a significant 
better QOL for; in this arm, 7% of the patients had a ORR 
and 44% a stabilization; the median OS durations were 6.5 
vs. 2.4 months for topotecan and BSC, respectively.

Cyclophosphamide, doxorubicin and vincristine (CAV) 
used as second-line treatment after cisplatin–etoposide 
obtained response rates of 13–28% (13); intravenous 
(IV) and oral topotecan yielded similar results (17). To 
preserve the quality of life, several teams have analyzed 
the interest of oral chemotherapies (14). Prolonged daily 
oral etoposide was first used for refractory or relapsed 
SCLC. Lomustine (CCNU) was extensively prescribed 
to treat SCLC in the 1980s, with promising efficacy, the 
difficulty to use it with radiotherapy limited its use. In 
a retrospective analysis including 35 patients, the ORR 
obtained with the combination of oral etoposide, lomustine 
and cyclophosphamide, was 74%, with median OS at  
4.4 months and acceptable safety (14). The effectiveness of 
this oral chemotherapy treatment, given in an outpatient 
setting, resulted to the implementation of a randomized 
III trial with a IV administration comparison. This study 
compared second-line oral chemotherapy (CCNU, 
cyclophosphamide, etoposide) vs. an IV regimen of CAV 
for patients with relapsed sensitive SCLC. No significant 
difference was found between the two arms for PFS (3 and 
3.1, respectively) or OS (6.1 and 5.8, respectively) (15). 

Phase II trials have tested various other drugs, 
e.g., pemetrexed and amrubicin (a third-generation 
anthracycline) but, unfortunately, most of these trials were 
disappointing (5). In a phase 2 study, amrubicin obtained 
a significantly higher ORR than topotecan (44% vs. 
15%; P=0.021), with respective median OS lasting 9.2 vs.  
7.6 months and similar tolerance for both drugs. For 
patients with refractory SCLC, median OS was 6.0 months 
but outcomes of the phase III trial that randomized 637 
patients to receive amrubicin or topotecan were negative, 
with no OS difference between the two arms (7.5 vs.  
7.8 months) (12,16). 

The last few years have seen investigations on the roles 

of new drugs and targeted therapies for SCLC, in majority 
in the first-line setting but also in some cases in patients 
with relapsed disease. The combination of bevacizumab and 
paclitaxel for relapsed SCLC was assessed in a phase II study. 
The disease-control rate was 66% (11.1% of ORR and, 
55.5% of stable disease rate); median OS was 5 months (5).  
Outcomes for these patients with growth factor-receptor 
inhibitors have been disappointing (5).

Administering second-line chemotherapy to SCLC 
patients who relapsed within 3 months, i.e., sensitive 
disease, remains controversial (18-20). In this setting, 
ORRs after first-line treatment with CAV and IV topotecan 
were, respectively, 24.3% and 18.3%, and median OS was  
6 months for both arms (5). Using oral topotecan, ORRs 
were 18.3% and median survival was 8.5 months but, 
only 10% of the study population had relapsed during the  
3 months following the end of first-line treatment. In an 
open-label, multicenter, phase 3 trial (21), 162 patients, 
whose SCLCs had responded to first-line platinum-
etoposide doublet but relapsed or progressed at least 90 days  
after completing that therapy, were randomized (1:1) to 
receive combination chemotherapy or oral topotecan. 
The primary endpoint was PFS analyzed with a one-
sided α of 5% for the intention-to-treat population. 
The main secondary endpoints were ORR, OS and 
treatment-related adverse events (21). Comparing 
combination chemotherapy recipients to the topotecan 
group, respectively: median PFS was significantly longer 
(4.7 vs. 2.7 months; hazard ratio: 0.6; 95% CI: 0.4–0.8; 
P<0.001); ORR was significantly higher (49.4% vs. 25.3%; 
P=0.002); median OS durations were comparable (7.5 and  
7.4 months, respectively; P=0.936); grade 3–4 neutropenia 
was less frequent (19.7% vs. 35.8%; P<0.035); and 0 vs.  
2 deaths (febrile neutropenia with sepsis) were attributed to 
treatment.

Those results  suggest  that  plat inum-etoposide 
reintroduction can be considered a standard second-line 
chemotherapy for sensitive relapsed SCLC (21).

Finally, contrasting results have been obtained with 
immunotherapy in this context. CheckMate-032 (22), a 
phase I/II open-label trial randomized 216 patients to receive 
nivolumab alone or nivolumab + ipilimumab (1 mg/kg  
+ 3 mg/kg, or 3 mg/kg + 1 mg/kg). ORRs were achieved 
in 10%, 23% and 19% of the patients treated, respectively, 
with nivolumab alone, nivolumab + ipilimumab: 1 mg/kg 
+ 3 mg/kg or 3 mg/kg + 1 mg/kg. The safety profile was 
manageable, with few treatment-related toxic effects for all 
regimens. On the other hand, nivolumab, in an open-label 
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phase III trial (23), vs. standard-of-care chemotherapy as 
second-line treatment for patients with SCLC progressing 
after first-line platinum-based chemotherapy, failed to 
meet its primary OS endpoint. Atezolizumab, in a phase 
II trial, of second-line treatment failed also to meet its 
primary endpoint of increased ORR vs. standard of care 
(i.e., topotecan or carboplatin-etoposide reinduction, 
left to the investigator’s choice) (24). Median PFS was  
1.4 months for the atezolizumab group and 4.2 months for 
the chemotherapy arm, with the experimental arm having 
an unfavorable risk of progression (hazard ratio 2.26; 
P=0.004). 

Association of immunotherapy and chemotherapies 
have also been evaluated after platinum-etoposide failure. 
Paclitaxel, 175 mg/m2, d1–d21, up to 6 cycles and flat-
dose pembrolizumab (200 mg every 3 weeks), added at 
the second cycle until disease progression or unacceptable 
toxicity, in refractory metastatic SCLC patients was 
evaluated in a phase II study. ORR was 23.1%, with a 
disease control rate exceeding 80% and median OS at  
9.2 months. Toxicity was acceptable; the main grade  
3–4 events, e.g., febrile neutropenia, were chemotherapy-
related (25).

Optimal management of second-line therapy for SCLC 
remains to be defined, particularly for patients whose 
disease is refractory or resistant to first-line platinum 
doublet. Real-life studies, when they are of good quality, 
particularly when based on exhaustive cohorts, enable us to 
better understand the results obtained from clinical trials.
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