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Abstract
Background: Virtually all patients with extensive-stage 
small cell lung cancer (SCLC) develop resistance to first-
line platinum-based chemoimmunotherapy and experi-
ence relapse. Second-line therapy is therefore an integral  
part of the treatment paradigm.

Methods: Evidence was reviewed for key second-line 
regimens recommended in major guidelines for treat-
ment of patients with platinum-sensitive relapse 
(chemotherapy-free interval ≥90 days), focusing on 
recent prospective clinical trials and post hoc analyses. 
Case studies of second-line lurbinectedin are presented 
as examples of the current management approach to 
platinum-sensitive relapsed SCLC.

Results: Subject to the limitations of cross-trial compari-
sons, the evidence review allowed us to draw broad con-
clusions about the place in therapy of approved options 
for platinum-sensitive relapse. Platinum rechallenge is 
more effective and better tolerated than topotecan and 
is a reasonable second-line choice in suitable patients. 
Topotecan provides modest clinical benefit and has the 
potential to cause dose-limiting haematological toxicities. 
Cyclophosphamide-doxorubicin-vincristine combination 
therapy offers no clear advantages over topotecan. Effi-
cacy outcomes with second-line lurbinectedin are similar 
or better than those reported with platinum rechallenge, 
and lurbinectedin has a more favourable safety profile 

and simpler administration schedule. Second-line lurbi-
nectedin preserves platinum rechallenge for later use and 
may resensitize tumour cells to platinum with potential sur-
vival advantages. Lurbinectedin safety is not affected by 
advanced age (≥65 years). Case studies highlight objec-
tive and durable responses to second-line lurbinectedin, 
along with good tolerability and quality of life.

Conclusions: Available evidence supports second-line 
lurbinectedin as a useful alternative to platinum 
rechallenge, topotecan and cyclophosphamide-dox-
orubicin-vincristine in patients with platinum-sensitive 
relapsed SCLC.
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Introduction
Small cell lung cancer (SCLC) is a highly aggressive 
neuroendocrine carcinoma characterized by rapid tu-
mour progression, early metastatic spread and a poor 
prognosis.1 Approximately two-thirds of patients with 
SCLC present with metastatic (extensive-stage) disease 
at diagnosis.2 Despite high response rates (60-70%) to 
first-line platinum-based therapy, virtually all patients 
relapse, at least half within 6 months.3-6 Relapse is driven 
primarily by the development of resistance to platinum.7 
Thorough planning of second-line therapy for qualifying 
patients is therefore an integral part of the treatment 
concept in patients with extensive-stage SCLC.

Standard first-line treatment for extensive-stage SCLC 
consists of platinum-based chemotherapy (platinum- 
etoposide) in combination with a PD-L1 inhibitor (ate-
zolizumab or durvalumab), followed by maintenance 
immunotherapy.8,9 Upon relapse, key criteria guiding 
treatment selection are the patient’s performance sta-
tus and duration of response to first-line platinum-based 
therapy, that is, the chemotherapy-free interval (CTFI) 
since the last platinum dose.10 A longer CTFI increases 
the likelihood of a clinically meaningful response to sec-
ond-line chemotherapy.11 Generally, platinum-sensitive 
patients are those who develop recurrent disease 3–6 
months or longer after completion of first-line therapy. 
Accordingly, important guidelines from Europe and the 
USA base their second-line treatment recommenda-
tions on these parameters, although with differences 
in terms of (approved) treatment options and the defi-
nition of CTFI.12,13 In clinical practice, selection of sec-
ond-line treatment is further influenced by quality of life 
considerations, patient preferences, treatment burden 
and the safety profiles of candidate regimens.9,14

Rechallenge with platinum-based therapy is currently a 
standard of care option for patients with platinum-sen-
sitive relapse. European Society for Medical Oncology 
(ESMO) guidelines recommend rechallenge with plat-
inum-etoposide in patients with a CTFI of ≥3 months,12 
whilst National Comprehensive Cancer Network (NCCN) 
guidelines position platinum rechallenge as a pre-
ferred regimen in patients with a CTFI of >6 months and 
as a regimen to be considered in patients with a CTFI 
of 3–6 months.13 Other regimens for this setting include 
single-agent topotecan or lurbinectedin, combina-
tion chemotherapy with cyclophosphamide-doxoru-
bicin-vincristine (CAV), and irinotecan and tarlatamab 
in the USA only (Table 1).12,13

In 2020, the FDA granted accelerated approval to lur-
binectedin for the treatment of relapsed SCLC.15,16 Lur-
binectedin is currently approved in 18 countries and 

territories (Argentina, Australia, Canada, China, Ecuador, 
Hong Kong, Israel, Macau, Mexico, Oman, Peru, Qatar, 
Singapore, South Korea, Switzerland, Taiwan, United Arab 
Emirates, USA) for the treatment of adult patients with 
metastatic SCLC and disease progression on or after 
platinum-based chemotherapy.

To gain insight into the relative place in therapy of 
key regimens recommended in major guidelines to 
treat patients with platinum-sensitive relapsed SCLC, 
we examined available evidence focusing on recent 
prospective clinical trials and post hoc analyses. Case 
studies featuring the use of lurbinectedin in the sec-
ond line provide examples of the current approach 
to treating platinum-sensitive relapsed SCLC. Note 
that the content of this manuscript does not address 
the evolution of the SCLC treatment paradigm as per 
clinical trial data presented at the American Society 
of Clinical Oncology (ASCO) 2025 meeting. New data 
presented at the ASCO 2025 meeting have demon-
strated that the field of extensive-stage SCLC is under-
going rapid change. Results from both the phase III 
DeLLphi-304 study and the phase III IMforte study are 
promising and likely to change the therapeutic land-
scape. Further, whilst we acknowledge the position-
ing of tarlatamab and irinotecan in NCCN guidelines 
as recommended regimens for relapsed platinum- 
sensitive SCLC,13 the data synthesis for this review 
excludes therapies without marketing authorization in 
both the USA and Europe.

Second-line treatments for 
platinum-sensitive relapsed 
SCLC
This section overviews the mechanism of action, effica-
cy and safety outcomes, and administration schedule 
of key second-line treatments for platinum-sensitive re-
lapsed SCLC.

Platinum rechallenge
As reviewed in detail by Dómine Gómez et al.,17 plati-
num compounds (e.g. cisplatin and carboplatin) act 
primarily by forming covalent bonds with purine bas-
es on DNA, creating cross-links that distort its normal 
structure. This damage hinders DNA replication and 
transcription, leading to cell cycle arrest and apop-
tosis (programmed cell death). Platinum-induced 
cross-links can also overwhelm tumour cell repair 
mechanisms and trigger cellular stress responses that 
activate pro-apoptotic pathways. Mechanisms that 
contribute to the development of platinum resistance 
include alterations in uptake genes (downregulation) 
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and efflux transporters (upregulation) which result in 
decreased intracellular accumulation of platinum, 
enhancement of DNA repair pathways involving the 
nucleotide excision repair (NER) system and evasion  
of apoptosis due to changes in the expression of apop-
totic regulators.17

A review of evidence for platinum rechallenge in patients 
with SCLC and a CTFI of ≥90 days supported its activ-
ity in platinum-sensitive disease, though most articles 
were small retrospective analyses.18 Studies reported 
objective response rates (ORRs) of 37-55%, median 
progression-free survival (PFS) of 4.5–6.2 months and 
median overall survival (OS) of 7.5–14.4 months; how-
ever, in the absence of primary prophylaxis with gran-
ulocyte colony-stimulating factor (G-CSF), grade 3/4 
haematological adverse events (AEs), such as neutro-
penia (65-94%) and febrile neutropenia (15-19%), were 
common. Amongst available studies, a phase III trial 
that compared carboplatin-etoposide (n=81) with topo-

tecan (n=81) in the second line reported outcomes in 
favour of platinum rechallenge.19 Treatment with car-
boplatin-etoposide was associated with a higher ORR 
(49% versus 25%; p=0.0024) and prolonged median PFS 
(4.7 versus 2.7 months, stratified HR 0.57; p=0.0041) than 
topotecan, though with no difference in median OS (7.5 
versus 7.4 months, HR 1.03; p=0.94). Whereas use of fil-
grastim primary prophylaxis was high in both treatment 
groups (88% and 85%), grade 3/4 haematological AEs 
(neutropenia: 14% versus 22%; thrombocytopenia: 31% 
versus 36%; febrile neutropenia: 6% versus 11%) were 
numerically lower with platinum rechallenge than with 
topotecan.19

Platinum rechallenge is administered as an intravenous  
(IV) infusion of carboplatin (area under the curve  
5 mg/mL per min) on day 1 plus IV etoposide (100 mg/m2)  
from day 1 to day 3, every 3 weeks, for a maximum of six 
cycles. Prophylactic use of filgrastim is generally recom-
mended when the risk of febrile neutropenia is ≥20%.12,13

Table 1.  Guideline recommendations for treatment of SCLC after failure of first-line platinum-based 
chemoimmunotherapy.

ESMO clinical practice guidelines12 NCCN guidelines13

Recurrent SCLC (second-line therapy and 
beyond)

SCLC subsequent systemic therapy (PS 0-2)
Consider dose reduction or growth factor support for patients with PS 2

Platinum-resistant 
relapse  
(<3 months TFI)

Platinum-sensitive 
relapse  
(≥3 months TFI)

CTFI ≤6 months CTFI >6 months

Refractory and/or PS >2:

•	 Best supportive care
•	 Lurbinectedin

PS 0–2:

•	 Oral or IV topotecan
•	 CAV
•	 Lurbinectedin

•	 Rechallenge 
with platinum-
etoposide

•	 Oral or IV 
topotecan

•	 CAV

Preferred regimens:

•	 Clinical trial enrolment
•	 Lurbinectedin
•	 Topotecan oral or IV
•	 Irinotecan
•	 Retreatment with platinum-

based doublet may be 
considered for CTFI 3–6 
months

Other recommended regimens

•	 Nivolumab or 
pembrolizumab (if not 
previously treated with an 
ICI)

•	 Paclitaxel
•	 Temozolomide
•	 CAV
•	 Docetaxel
•	 Gemcitabine
•	 Oral etoposide

Preferred regimens:

•	 Clinical trial enrolment
•	 Retreatment with platinum-

based doublet

Other recommended regimens:

•	 Lurbinectedin
•	 Topotecan oral or IV
•	 Irinotecan
•	 Tarlatamab

CAV, cyclophosphamide-doxorubicin-vincristine; CTFI, chemotherapy-free interval; ESMO, European Society for Medical 
Oncology; ICI, immune checkpoint inhibitor; IV, intravenous; NCCN, National Comprehensive Cancer Network; PS, performance 
status; SCLC, small cell lung cancer; TFI, treatment-free interval.
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Topotecan
Topotecan exerts its cytotoxic effect by inhibiting topoi-
somerase I, an enzyme necessary for DNA replication. To-
potecan forms a stable covalent complex with the DNA/
topoisomerase I aggregate, leading to breaks in the DNA 
strand and, ultimately, to apoptosis and cell death.20

Regulatory approval of topotecan for second-line treat-
ment of SCLC (initial approval in the USA was in 1996) 
was supported largely by the results of two randomized 
phase III trials in patients with recurrent/relapsed SCLC.21,22 
In patients with a CTFI of ≥60 days, IV topotecan was at 
least as effective as IV CAV with respect to response rate 
(24.3% versus 18.3%; p=0.285), median time to progres-
sion (13.3 versus 12.3 weeks, p=0.552) and median survival 
(25.0  versus 24.7 weeks, p=0.795) and was associated 
with significantly greater symptom improvement and 
less interference with daily activity than CAV (p<0.05).21 
A phase II randomized study designed to evaluate the 
activity of oral topotecan in relapsed SCLC found it to be 
similar in efficacy to IV topotecan but with less grade 4 
neutropenia and more convenient administration.23 Proof 
of clinical benefit of oral topotecan was subsequently 
documented in a phase III trial in patients with plati-
num-sensitive relapse (median CTFI 87 days), in which 
oral topotecan prolonged survival (25.9 versus 13.9 weeks) 
and provided quality-of-life benefits and greater symp-
tom control compared with best supportive care alone.22

In the above-mentioned phase III trial comparing  
carboplatin-etoposide rechallenge with second-line 
topotecan in patients with SCLC and a CTFI of ≥90 days, 
efficacy and safety outcomes favoured platinum rechal-
lenge.19 Treatment with topotecan resulted in a lower 
ORR (25% versus 49%; p=0.0024) and shorter median PFS 
(2.7 versus 4.7 months; HR 0.57; p=0.0041) compared to 
platinum rechallenge; and topotecan was associated 
with a higher frequency of haematological side-effects  
such as grade 3/4 neutropenia (22% versus 14%) and 
grade 3/4 febrile neutropenia (11% versus 6%). Two  
treatment-related deaths (both febrile neutropenia with 
sepsis) occurred in the topotecan group versus none in 
the platinum rechallenge group.19

Topotecan is administered IV at a dose of 1.5 mg/m2/day  
on days 1–5 every 21 days,24 or orally at a dose of  
2.3 mg/m2/day on days 1–5 every 21 days.25 It is gen-
erally administered for four to six cycles but can be 
continued until progression if tolerance is favourable. 
The FDA’s boxed warning cautions about bone mar-
row suppression and the need to monitor peripheral 
blood cell counts.24,25 In Europe, it is standard practice to 
manage neutropenia by administering topotecan with 
other medicinal products (e.g. G-CSF) or by reducing 
the dose to maintain neutrophil counts.26

Cyclophosphamide-doxorubicin-
vincristine

The CAV combination aims to target tumour cells with 
different mechanisms. Cyclophosphamide damages 
DNA, doxorubicin interferes with DNA replication and 
repair and vincristine disrupts microtubules, preventing 
cell division. All processes result in cell death.27

In the previously mentioned randomized phase III trial of 
topotecan and CAV in patients with relapsed SCLC and 
a CTFI of ≥60 days, efficacy outcomes between regimens 
were broadly similar for response rate (24.3% versus 18.3%; 
p=0.285), median time to progression (13.3 versus 12.3 
weeks, p=0.552) and median survival (25.0 versus 24.7 
weeks; p=0.795).21 Grade 4 neutropenia occurred in fewer 
courses with topotecan than CAV (37.8% versus 51.4%; 
p<0.001), whereas incidences of grade 4 thrombocyto-
penia (9.8% versus 1.4%; p<0.001) and grade 3/4 anaemia 
(17.7% versus 7.2%; p<0.001) were significantly lower with CAV 
than topotecan. Dose reductions for non-haematological 
toxicities (mainly due to neurotoxicity) were more frequent 
with CAV than with topotecan (10.6% versus 0.9%; p=0.003).21 

CAV is administered over approximately 2 h as IV cyclo-
phosphamide 1000 mg/m2, doxorubicin 45.0 mg/m2 and 
vincristine 2.0 mg on day 1 of 21 day cycles. Treatment 
can be administered until disease progression.

Lurbinectedin
Lurbinectedin is a selective inhibitor of oncogenic tran-
scription with several mechanisms of action.28 Lurbi-
nectedin binds covalently to one DNA strand and forms 
non-covalent bonds with the opposite strand, thus 
preventing strand separation and transcription. This 
transcriptional blockage affects genes essential for tu-
mour survival, ultimately triggering apoptosis of tumour 
cells. Lurbinectedin also induces DNA damage and in-
terferes with the NER machinery, thereby delaying the 
repair process. Additionally, lurbinectedin modulates 
the tumour microenvironment by inducing apoptosis of 
tumour-associated macrophages, reducing their sup-
portive functions (secretion of growth factors, cytokines 
and proteases) and diminishing the immunosuppres-
sive environment within the tumor.28

Lurbinectedin is approved by the FDA for treatment of 
adult patients with metastatic SCLC and disease pro-
gression on or after platinum-based chemotherapy.29 
ESMO guidelines recommend lurbinectedin for platinum- 
resistant relapse (CTFI <3 months).12 NCCN guidelines 
recommend lurbinectedin as subsequent systemic ther-
apy for patients with CTFI >180 days (Table 1).13 In Switzer-
land, lurbinectedin is approved for treatment of adult 
patients with metastatic SCLC who have progressed after 
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platinum-containing therapy with a CTFI of ≥30 days and 
with no central nervous system (CNS) metastases.30

FDA approval of single-agent lurbinectedin was sup-
ported by an open-label, multicentre, single-arm phase 
II basket study that included 105 patients with SCLC who 
were treated after failure of first-line platinum-based 
chemotherapy.31 In prespecified subgroup analyses, 
second-line lurbinectedin demonstrated antitumour 
activity across all CFTI categories, particularly in plati-
num-sensitive relapse. In patients with a CFTI of ≥90 or 
≥180 days, respective ORRs were 45.0% and 60.0%, the 
disease control rate was 81.7% and 95.0%, and median OS 
was 11.9 and 16.2 months (Table 2).18,31 The safety profile of 
second-line lurbinectedin was regarded as acceptable 
and manageable, with reversible myelosuppression as 
the main toxicity.31

Lurbinectedin is administered as a 1-h IV infusion at a 
dose of 3.2 mg/m2 every 3 weeks. Treatment can be con-
tinued until disease progression if tolerability is accept-
able. Primary G-CSF prophylaxis is not required.29,30

Activity of lurbinectedin 
relative to other second-
line therapies for platinum-
sensitive relapsed SCLC
Efficacy
Efficacy of lurbinectedin versus platinum rechallenge
In the absence of a head-to-head comparison of lur-
binectedin and platinum rechallenge, insight into their 
relative efficacy is derived by comparing results of 

the phase II lurbinectedin basket trial and phase III 
platinum-etoposide versus topotecan trial. In patients 
with a CTFI of ≥90 days, second-line lurbinectedin was 
associated with a median OS of 11.9 months and a 12 
month OS rate of 48.3%;31 corresponding outcomes with 
carboplatin-etoposide rechallenge in a comparable 
setting were 7.5 months and 25%.19

To determine the possible impact of second-line lur-
binectedin on the efficacy of subsequent therapy for 
relapsed SCLC, a post hoc analysis of the basket trial 
examined data for patients with a CTFI of ≥90 days 
who received systemic therapy after lurbinectedin; 
27 patients received platinum and 17 received no further 
platinum after lurbinectedin.32 Baseline characteristics 
did not differ between groups and time to progression 
on first-line platinum-based therapy was 8.6 months in 
both groups. The ORR (48.1% versus 47.1%) was compa-
rable in the platinum and no further platinum groups, 
whereas median duration of response (7.3  versus 
5.8  months), median PFS (6.0 versus 4.0 months) and 
median OS (15.9 versus 11.8 months) were prolonged 
in the platinum group. Amongst the 17 patients who 
received platinum immediately after lurbinectedin, out-
comes (ORR 35%, median PFS 3.4 months, median OS of 
7.2 months)32 were comparable to those achieved with 
second-line platinum (ORR 49%, median PFS 4.7 months, 
median OS 7.5 months) in the phase III platinum- 
etoposide versus topotecan study.19

Efficacy of lurbinectedin versus topotecan/CAV
The phase III ATLANTIS study comparing second-line 
lurbinectedin plus doxorubicin (n=307) with ‘control’ 
treatment (topotecan (n=127) or CAV (n=179)) in pa-
tients with relapsed SCLC and a CFTI of ≥30 days failed to 
demonstrate a statistically significant difference in the 

Table 2.  Outcomes according to chemotherapy-free interval in patients with relapsed extensive-stage small cell lung 
cancer enrolled in the phase II lurbinectedin basket study.18,31

Efficacy by investigator 
assessment

All patients (n=105) CTFI ≥90 days (n=60) CTFI ≥180 days (n=20)

ORR, % (95% CI) 35.2 (26.2–45.2) 45.0 (32.1–58.4) 60.0 (36.1–86.9)

DCR, % (95% CI) 68.6 (58.8–77.3) 81.7 (69.6–90.5) 95.0 (75.1–99.9)

Median DoR, months (95% CI) 5.3 (4.1–6.4) 6.2 (3.5–7.3) 5.5 (2.9–11.2)

Median PFS, months (95% CI) 3.5 (2.6–4.3) 4.6 (2.8–6.5) 4.6 (2.6–7.3)

Median OS, months (95% CI) 9.3 (6.3–11.8) 11.9 (9.7–16.2) 16.2 (9.6–NR)

12 month OS, % (95% CI) 34.2 (23.2–45.1) 48.3 (32.5-64.1) 60.9 (35.7–86.2)

CI, confidence interval; CTFI, chemotherapy free interval; DCR, disease control rate; DoR, duration of response; NR, not reached; 
ORR, overall response rate; OS, overall survival; PFS, progression-free survival.
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primary endpoint of OS.33 After a median follow-up of 
24.1 months, median OS was 8.6 months and 7.6 months, 
respectively (HR 0.97, 95% CI 0.82–1.15; p=0.70). According 
to investigators, the negative result may have been due 
to the use of a lower dose (2.0 mg/m2) of lurbinectedin 
than the approved dose (3.2 mg/m2) and incorporation 
of doxorubicin into the regimen given that it has little to 
no single-agent activity in SCLC. Notably, exploratory 
subgroup analyses pointed to survival advantages for 
lurbinectedin plus doxorubicin over topotecan/CAV in 
patients older than 65 years (8.9 versus 5.9 months; HR 
0.75, 95% CI 0.58–1.00) and in those with a CTFI of ≥180 
days (12.7 versus 9.8 months; HR 0.85, 95% CI 0.61–1.19).33

A pre-planned post hoc analysis conducted to support 
regulatory approval of lurbinectedin in Switzerland exam-
ined data for a subset of patients in the phase II basket 
study who had a CTFI of ≥30 days and no CNS metasta-
ses (n=83).34 Data from a matched population (n=98) of 
patients treated with topotecan in the phase III ATLANTIS 
study (n=127) served as an indirect external control. The 
significantly higher ORR (41.0% versus 25.5%; p=0.0382), 
longer median duration of response (5.3  versus 3.9 
months) and longer median OS (10.2 versus 7.6 months) 
associated with lurbinectedin indicated a  superior 
risk-to-benefit ratio relative to topotecan.34

Safety
Safety of lurbinectedin versus platinum rechallenge
Safety data from patients with SCLC and a CTFI of ≥90 
days who were treated with lurbinectedin in the phase II 
basket study31 or with carboplatin-etoposide in the phase 
III platinum rechallenge study19 point to a more favour-
able safety profile with lurbinectedin. In the respective 
studies, frequencies of grade ≥3 thrombocytopenia (6.0% 
versus 31%) and anaemia (12% versus 24%) were lower 
with lurbinectedin than platinum-etoposide. Although 
grade ≥3 neutropenia was more frequent with lurbinec-
tedin than with carboplatin-etoposide (47% versus 13%), 
this can be explained by protocol differences regarding 
use of growth factor support. Primary G-CSF prophylax-
is was not required in the phase II basket study; 22% of 
105 patients received secondary G-CSF prophylaxis or 
therapy for neutropenia.31 Primary G-CSF prophylaxis was 
recommended for all patients in the phase III platinum 
rechallenge study; 88% of 81 patients in the carboplatin- 
etoposide group received filgrastim.19 Additionally, relative 
to carboplatin-etoposide, lurbinectedin was associated 
with lower incidences of AEs leading to dose reduc-
tions (24.1% versus 41.0%), treatment discontinuations 
(0% versus 17%) and hospitalizations (10.5% versus 37%).19,31

Safety of lurbinectedin versus topotecan/CAV
An analysis of safety results for matched populations 
(CTFI ≥30 days and no CNS metastases) from the phase II 

basket study31 and the phase III ATLANTIS study33 favoured 
lurbinectedin over topotecan.34 Incidences of grade 
≥3  neutropenia (47.0% versus 75.5%), thrombocytopenia 
(6.0% versus 52.0%), leukopenia (30.1% versus 68.4%) and 
anaemia (12.0% versus 54.1%) reported per dataset were 
markedly lower with lurbinectedin than with topotecan. 
Lurbinectedin was also associated with fewer instances 
of AEs leading to dose reductions (24.2% versus 48.0%), 
treatment discontinuations (0% versus 15.3%) and hospi-
talizations (10.5% versus 32.2%), and with need for G-CSF 
primary prophylaxis (0% versus 100%).34 In the ATLANTIS 
study, incidences of grade ≥3 anaemia (19% versus 26%), 
neutropenia (37% versus 66%), febrile neutropenia (4% 
versus 10%) and thrombocytopenia (14% versus 18%) were 
lower with lurbinectedin plus doxorubicin than with CAV.33

Special populations
As elderly patients are of special interest due to frail-
ty and comorbidities, a post hoc analysis explored the 
efficacy and safety of second-line regimens for re-
lapsed SCLC in patients aged ≥65 years with a CTFI of 
≥30 days.35 Data were analysed for 26 patients treated 
with lurbinectedin in the phase II basket study,31 121 pa-
tients treated with lurbinectedin plus doxorubicin in the 
phase III ATLANTIS study,33 and 118 patients treated with 
physician’s choice (topotecan or CAV) in the phase III 
ATLANTIS study.33 Median age across treatment groups 
was around 70 years. Outcomes were generally more 
favourable with lurbinectedin, as a single agent or in 
combination with doxorubicin, compared with topote-
can/CAV. Incidence rates of grade ≥3 AEs in respective 
studies were 69% with lurbinectedin, 73% with lurbinec-
tedin plus doxorubicin and 94% with topotecan/CAV 
(Table 3).35

Case reports
Four case reports (two from Switzerland, two from the 
USA) illustrate the current approach to managing pa-
tients with platinum-sensitive relapsed SCLC featuring 
the use of lurbinectedin in the second line. As all cases are 
anonymized and contain no information enabling identi-
fication of the patients, patient consent was not required.

Case 1
A 64-year-old Swiss man (former smoker; 40 pack/years)  
presented to the emergency department with cough, 
fever, nausea and muscle pain. His medical history was 
notable only for arterial hypertension. His functional abil-
ity was good (Eastern Cooperative Oncology Group Per-
formance Status (ECOG PS) of 1).

A chest computed tomography (CT) scan revealed a 
tumour in the right upper lobe of the lung with bronchus 
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obstruction and ipsilateral mediastinal lymphadenopathy. 
Bronchoscopy was performed and small cell carcinoma 
cells were detected by endobronchial ultrasound-guided 
transbronchial needle aspiration. A fluorodeoxyglucose 
PET–CT scan confirmed a metabolically active tumour 
without infiltration of the mediastinum, mediastinal, par-
asternal and right supraclavicular lymph node metasta-
ses, and showed metabolically active bone metastases in 
the pelvis. MRI was negative for brain metastases.

The diagnosis was SCLC of the right upper lobe, with a 
Tumor, Node, Metastasis (TNM; 8th edition) stage of cT3, 
cN3, cM1c, UICC stage IVB (extensive-stage SCLC). The 
case was presented at the multidisciplinary tumour 
board and palliative chemoimmunotherapy was rec-
ommended. Four cycles of carboplatin-etoposide plus 

atezolizumab were well tolerated and the patient’s res-
piratory symptoms disappeared. CT staging indicated 
a complete response. Atezolizumab was continued as 
maintenance therapy.

Three months after the last platinum dose, the ipsilateral 
mediastinal and hilar lymphadenopathy progressed. The 
patient remained in good physical condition (ECOG PS 1) 
without symptoms. After evaluating second-line options, 
lurbinectedin was recommended based on the phase II 
lurbinectedin basket trial.31 The decision to proceed was 
taken in concordance with the patient and his family. After 
3 months of treatment at the approved dose of 3.2 mg/m2 
every 3 weeks, the patient achieved a partial response as 
the best radiological response (Figure 1). Lurbinectedin was 
well tolerated with grade 2 fatigue as the only side effect.

Table 3.  Efficacy and safety of lurbinectedin versus standard of care (physician’s choice) in patients aged ≥65 years with 
relapsed small cell lung cancer and a chemotherapy-free interval of ≥30 days. Adapted from ref.35

Variable Phase II 
basket trial31

Phase III ATLANTIS trial33 OR/HR (95% CI)c

Lurbinectedin 
(n=26)

Lurbinectedin + 
doxorubicinb (n=121)

Physician’s choice 
(topotecan/CAV)b 
(n=118)

Median number of 
cycles

4 6 4 -

Efficacy outcomes

ORRa, %, (95% CI) 34.6 (17.2–55.7) 24.8 (17.4–33.5) 26.3 (18.6–35.2) 0.93 (0.50–1.73)

Median DoRa, months, 
(95% CI) 

5.1 (2.4–5.9) 6.9 (4.1–10.1) 4.2 (3.6–5.7) 0.48 (0.26–0.89)

Median PFSa, months, 
(95% CI)

3.4 (2.6–5.1) 4.2 (3.5–4.8) 3.0 (2.8–4.0) 0.65 (0.49–0.86)

Median OS, months, 
(95% CI)

9.7 (6.2–14.9) 9.0 (7.8–10.8) 5.9 (5.3–7.6) 0.76 (0.56–0.99)

Safety outcomes p valuec

Grade ≥3 AEs, % 69.2 72.7 94.1 -

Most frequent grade ≥3 AEs, regardless of relationship, %

Anaemia 19.2 23.1 36.4 0.0333

Fatigue 15.4 13.2 15.3 0.7130

Neutropenia 65.4 43.8 73.7 <0.0001

Febrile neutropenia 3.8 5.0 9.3 0.2161

Thrombocytopenia 7.7 16.5 33.9 0.0027
aConfirmed by Independent Review Committee.
bPrimary G-CSF prophylaxis was mandatory.
cNominal comparisons in ATLANTIS due to small number of patients in phase II basket trial.
AEs, adverse events; CAV, cyclophosphamide-doxorubicin-vincristine; CI, confidence interval; DoR, duration of response; G-CSF, 
granulocyte colony-stimulating factor; HR, hazard ratio; OR, odds ratio; ORR, objective response rate; OS, overall survival; PFS, 
progression-free survival.
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After 10 months of treatment, the patient developed 
nausea, vomiting and fever. Cerebral metastases were 
identified in the frontal lobe and cerebellum and stereo-
tactic cerebral radiotherapy was initiated. Extracranially, 
progressive mediastinal and right hilar lymphadenopa-
thy was observed.

Given the patient’s continued good performance status, 
he proceeded to third-line treatment with CAV along 
with stereotactic radiotherapy of the cerebral and cer-
ebellar metastases. After three cycles, the cerebral 
metastases progressed. Weekly topotecan was initiated 
for two cycles but was discontinued due to haematotox-
icity and deterioration of performance status. No further 
treatment was recommended, and a best supportive 
care strategy was implemented.

Key message
Second-line lurbinectedin 3 months after the last dose of 
platinum-based first-line therapy led to a partial response 
lasting 10 months. Lurbinectedin was well tolerated.

Case 2
A 68-year-old Swiss male (active smoker; 50 pack/years)  
presented with weight loss and fatigue. Relevant comor-
bidities were type 2 diabetes mellitus, chronic obstruc-
tive pulmonary disease and hypertension.

A thoracoabdominal CT scan demonstrated a left hilar 
mass, multiple bilateral pulmonary nodules, lymphade-

nopathies above and below the diaphragm, and multiple 
hepatic lesions, the largest measuring 5.5 cm. Brain MRI 
showed no evidence of intracranial involvement. A PET–CT 
scan confirmed extensive lymph node and hepatic infiltra-
tion. Although the pulmonary nodules did not exhibit fluo-
rodeoxyglucose uptake, they remained morphologically 
suspicious for metastatic disease. Liver biopsy indicated 
small cell cancer with neuroendocrine differentiation, 
compatible with SCLC metastasis. Immunohistochemistry 
was positive for cytokeratin 7, thyroid transcription factor 1, 
chromogranin A, synaptophysin and Ki-67. In March 2023, 
the patient was diagnosed with extensive-stage SCLC.

The patient received standard first-line treatment for 
stage IV SCLC consisting of four cycles of carbopla-
tin-etoposide plus atezolizumab. A PET–CT scan per-
formed 3 months later confirmed a partial response, 
with residual disease confined mainly to the mediastinal 
lymph nodes. Treatment was well tolerated. Maintenance 
therapy with atezolizumab monotherapy was continued 
from June to December 2023, until radiological evidence 
of disease progression, predominantly involving hepatic 
lesions. The CTFI was 6 months (≥180 days).

Based on evidence review, and the patient’s physical 
status (ECOG PS 0–1), second-line lurbinectedin at a dose 
of 3.2 mg/m2 every 3 weeks was initiated in December 
2023. After 4 months, a partial response was observed 
(Figure 2). Lurbinectedin was generally well tolerated with 
only grade 1 asthenia reported. Haematological toxicity 
(grade 3 neutropenia) at the fifth cycle led to a delay of 

Figure 1.  Response to second-line lurbinectedin after failure of first-line platinum-based chemoimmunotherapy in 
a patient with extensive-stage small cell lung cancer. The chemotherapy-free interval was >90 days. After 3 months 
of treatment, a partial response was observed; mediastinal and hilar lymph nodes are significantly reduced in size. 
Images courtesy of Judith Hafer and David König.
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cycle 6 and dose reduction to 2.6 mg/m2. No GSF proph-
ylaxis was administered in the following cycles. Treat-
ment is ongoing and radiological evaluation as of April 
2025 confirmed a sustained partial response.

Key message
This case highlights an objective and durable response 
to lurbinectedin (>14 months) in a patient with a long 
CTFI (≥180 days). Tolerability issues were managed with 
a dose reduction that allowed prolonged treatment and 
sustained clinical benefit.

Case 3
A 66-year-old woman from the USA (current smoker; 
1 pack/day) presented to emergency complaining of 
voice changes and cough. She described a recent 5 kg 
weight loss. Her medical history included hypertension 
controlled with oral angiotensin-converting enzyme in-
hibitors (daily), hyperlipidaemia treated with oral ator-
vastatin (daily), and chronic obstructive pulmonary 
disease treated with maintenance fluticasone furoate, 
umeclidinium and vilanterol inhalation (daily). Physical 
examination revealed a current weight of 57 kg, ECOG PS 
1, and clear lungs with no wheezing.

A thoracic CT scan identified a 2.1 cm mass in the right 
upper lobe and bulky right mediastinal lymph nodes. 
An abdominal CT scan revealed liver metastases. Brain 
MRI was negative for metastases. Diagnostic pathology 

confirmed SCLC. Immunohistochemistry was positive for 
synaptophysin and CD56.

After reviewing therapeutic options with the patient 
and her family, treatment commenced with 
carboplatin-etoposide plus durvalumab (four cycles) 
followed by maintenance durvalumab. After four cycles 
of durvalumab (4 months since completing carbo-
platin-etoposide), a follow-up CT scan revealed pro-
gressive disease in the form of new right paratracheal 
lymphadenopathy.

Second-line treatment consisted of lurbinectedin 
every 3 weeks. The patient achieved a partial response 
(Figure 3) and maintained a good quality of life. Treat-
ment continued for 12 cycles (10 months) before disease  
progression.

Carboplatin-etoposide was administered in the third 
line, but the patient progressed after about 5 months. 
Tarlatamab was initiated and maintained for three 
cycles (2.5 months) until her status began to decline.

Key message
Second-line lurbinectedin led to an objective and du-
rable response and preserved platinum for later use. As 
the patient enjoyed a good quality of life whilst receiving 
lurbinectedin, she was mentally prepared for third-line 
platinum rechallenge.

Figure 2.  Response to second-line lurbinectedin after failure of first-line platinum-based chemoimmunotherapy in 
a patient with extensive-stage small cell lung cancer. The chemotherapy-free interval was >180 days. After 4 months 
of treatment, a partial response was observed; lung and liver metastases are reduced in size. Images courtesy of 
Patrizia Frösch.
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Case 4
A 79-year-old man from the USA with an extensive his-
tory of smoking and worsening cough underwent a 
screening chest CT scan in January 2023, which showed 
multiple bilateral non-calcified nodules and a right low-
er pretracheal lymph node. A PET–CT scan revealed a 
3.6 cm right pretracheal lymph node with a standard-
ized uptake value of 12.3 as well as multiple bilateral pul-
monary nodules, foci in the liver, and a pelvic lytic lesion, 
with increased metabolic activity. Brain MRI was nega-
tive. EBUS bronchoscopy indicated small cell carcinoma 
at lymph node stations 4R and 11R and well-differentiat-
ed squamous cell carcinoma at station 4L.

Diagnoses were made of advanced-stage SCLC and 
stage IIIB squamous cell lung cancer. From March to 
May 2023, the patient received four cycles of carbo-
platin-etoposide plus durvalumab (cycles 1 and 2). 
Durvalumab was held due to grade 3 colitis, which 
was successfully treated with prednisone. In March 
2023, the patient also began monthly denosumab. A 
restaging CT scan in June 2023 showed a complete 
response. A circulating tumour DNA (ctDNA) small 
cell tumour-informed Signatera assay was negative. 
Maintenance durvalumab was administered until 
September 2023, when a restaging CT scan showed 
development of a pretracheal lymph node, consistent 
with recurrent disease.

Second-line lurbinectedin commenced in September 
2023. A restaging CT scan in December 2023 showed sta-
ble disease, with a persistent 1.5 cm pretracheal lymph 
node. Subsequent scans showed a gradual increase in 
size, reaching 3.8 × 2.3 cm in June 2024. This was accom-
panied by an increase in ctDNA up to 115 mean tumour 
molecules (MTM)/mL. In July 2024, the patient received 
radiation therapy (XRT; 3000 cGy in 10 fractions) to the 
mediastinal nodes. A CT scan in August 2024 showed 
decreased size of the right paratracheal lymph node, 
now measuring 2.9 × 1.8 cm. Signatera ctDNA decreased 
to 52 MTM/mL, followed by an increase to 105 MTM/mL in 
October 2024 and to 236 MTM/mL in December 2024. A 
restaging CT scan showed an increase in right paratra-
cheal lymphadenopathy to 4.5 × 4.1 cm. At this time, lur-
binectedin, which had been administered for 22 cycles 
up to December 2024 and was tolerated with minimal 
side effects, was discontinued.

Tarlatamab-dlle was initiated. In March 2025, a restaging 
CT scan indicated a complete response accompanied 
by a decrease in Signatera ctDNA to 3.3 MTM/mL. At the 
time of the report (June 2025), treatment was ongoing.

Key message
Despite the patient’s advanced age (79 years), he was 
able to receive 22 cycles of lurbinectedin over a 16-month 
period, achieving stable disease with good tolerability.

Figure 3.  Response to second-line lurbinectedin after failure of first-line platinum-based chemoimmunotherapy in a 
patient with extensive-stage small cell lung cancer. The chemotherapy-free interval was >90 days. Best radiological 
response was a partial response; near complete resolution is observed of bulky level 4 right paratracheal lymph 
nodes. Image courtesy of Firas Badin.
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Discussion
Lurbinectedin, the first drug to be approved for use 
in relapsed SCLC since the approval of topotecan in 
1996, has challenged long-established treatment par-
adigms. With the aim of informing treatment selection 
after failure of first-line platinum-based chemotherapy, 
we reviewed evidence for key guideline-recommended 
second-line treatments for platinum-sensitive relapsed 
SCLC. Subject to the usual limitations of cross-study 
comparisons, we have drawn some broad conclusions 
about the place in therapy of platinum rechallenge, to-
potecan, CAV and lurbinectedin.

Efficacy and safety outcomes from a phase III study 
comparing platinum-etoposide with topotecan as sec-
ond-line treatment in patients with SCLC and a CTFI 
of ≥90 days support platinum rechallenge as the bet-
ter option.19 Consistent with previous studies of topo-
tecan,21-23,36-38 its clinical benefit was modest (response 
rate 25%) and haematological toxicity exceeded that of 
platinum rechallenge. Although CAV-specific data are 
limited, they suggest that the combination holds few, 
if any, advantages over topotecan as a second-line 
choice for platinum-sensitive relapsed SCLC.21,33

Available evidence indicates that lurbinectedin may be a 
useful second-line option for platinum-sensitive relapsed 
SCLC. A comparison of outcomes from the phase II bas-
ket study of lurbinectedin,31 and the phase III study of 
platinum-etoposide versus topotecan,19 suggests that, 
in patients with a CTFI of ≥90 days, the efficacy of lurbi-
nectedin is at least as good or better than that of plat-
inum rechallenge. A comparison of outcomes from the 
phase II basket study19 and the phase III ATLANTIS study33 
suggests that lurbinectedin is better tolerated than plat-
inum rechallenge and topotecan, particularly as regards 
haematological toxicities. As lurbinectedin-related AEs 
tend to be transient, reversible and non-cumulative, most 
patients can achieve full dose intensity.39 Moreover, lur-
binectedin is a versatile choice given that its safety pro-
file does not appear to be affected by advanced age 
(≥65 years).35 Additionally, the convenient administration 
schedule of lurbinectedin, especially relative to plati-
num rechallenge, and the lack of need for G-CSF primary 
prophylaxis, may lessen treatment burden for patients.

The term ‘platinum-sensitive’ implies that tumour cells 
may harbour residual sensitivity upon completion of plat-
inum-based chemotherapy. As such, the possibility exists 
that using a non-platinum versus platinum-based regi-
men in the second line may resensitize tumour cells to plat-
inum. This concept is supported at the cellular level by the 
complementary mechanisms of action of lurbinectedin 

and platinum. As reviewed by Dómine Gómez et al.,17 SCLC 
cells have opposite sensitivity depending on the pres-
ence of NER machinery: NER-deficient cells are sensitive to 
platinum, whereas lurbinectedin is particularly effective in 
NER-proficient cells. Administered in the second line, lurbi-
nectedin targets platinum-resistant cancer cells (espe-
cially NER-proficient cells) by inducing replication and tran-
scription-coupled double-strand DNA breaks. Within the 
tumour microenvironment, lurbinectedin directly attacks 
platinum-resistant tumour cells, leading to immunogenic 
cell death and dismissing pro-tumorigenic macrophages 
and cytokines, thereby turning the tumour from ‘cold’ to 
‘hot’ immunologically, which lures antitumourigenic cells 
(e.g. T cells or natural killer cells) that can recognize tumour 
antigens and kill the remaining tumour cells.17 The explor-
atory analysis of the phase II basket study in patients with 
a CTFI of ≥90 days has provided initial evidence that inter-
calation with second-line lurbinectedin may restore plati-
num sensitivity, with potential survival benefits for patients. 
Outcomes (duration of response, PFS and OS) favoured the 
patient group treated with platinum versus no further plat-
inum after second-line lurbinectedin.32

The case studies illustrate the use of lurbinectedin 
according to its approved label in routine clinical prac-
tice in Switzerland and the USA. Consistent with the known 
demographics of SCLC, the patients were older (age 
range 64–79 years) and most were men. Notably, sec-
ond-line lurbinectedin produced a partial response in 
three of the four cases and treatment continued for more 
than 9 months in all four cases, including 16 months (22 
cycles) in a 79-year-old man. Time on treatment can 
serve as a surrogate marker for acceptable tolerability 
and quality of life, which are both important goals in the 
palliative setting. Cases 2 and 3 illustrate how second-line 
lurbinectedin can preserve platinum for later use, thus 
extending the treatment pathway.

The revival of interest in relapsed SCLC over recent years 
has seen the introduction of newer therapies and inves-
tigation of established therapies in different settings (e.g. 
from second-line to first-line use or in a maintenance role) 
and in combination regimens. As such, the SCLC treat-
ment paradigm is likely to undergo a number of changes 
in the upcoming years as accumulating evidence clari-
fies the place in therapy of all available options.

The review is limited by cross-study comparisons; how-
ever, in the absence of head-to-head comparative stud-
ies, this is a common method of analysis in the scientific 
and medical community when comparing therapeutic 
alternatives. Nevertheless, the results should be inter-
preted with caution. A further limitation is the absence 
of studies involving therapies (especially tarlatamab) 
without current marketing authorization in Europe.
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