
1Blackhall F, et al. BMJ Open 2023;13:e052556. doi:10.1136/bmjopen-2021-052556

Open access�

Treatment patterns and outcomes 
among patients with small-cell lung 
cancer (SCLC) in Europe: a retrospective 
cohort study

Fiona Blackhall,1,2 Nicolas Girard,3 Alain Livartowski,3 Laura McDonald  ‍ ‍ ,4 
Montserrat Roset  ‍ ‍ ,5 Nuria Lara,5 Ariadna Juarez García4

To cite: Blackhall F, Girard N, 
Livartowski A, et al.  Treatment 
patterns and outcomes 
among patients with small-
cell lung cancer (SCLC) 
in Europe: a retrospective 
cohort study. BMJ Open 
2023;13:e052556. doi:10.1136/
bmjopen-2021-052556

	► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/​
bmjopen-2021-052556).

Received 02 July 2021
Accepted 09 January 2023

1Lung Disease Cancer, The 
Christie NHS Foundation Trust, 
Manchester, UK
2Division of Cancer Sciences, 
Faculty of Biology Medicine and 
Health, University of Manchester, 
Manchester, UK
3Curie-Montsouris Thorax 
Institute, Institut Curie, Paris, 
Île-de-France, France
4Worldwide Health Economics 
and Outcomes Research, Bristol 
Myers Squibb, Uxbridge, UK
5Real World Insights, IQVIA, 
Barcelona, Spain

Correspondence to
Montserrat Roset;  
​montserrat.​roset@​iqvia.​com

Original research

© Author(s) (or their 
employer(s)) 2023. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objective  Describe characteristics, treatment patterns 
and clinical outcomes of patients with small-cell lung 
cancer (SCLC).
Design  Retrospective chart review study defining several 
cohorts: (1) limited-stage disease (LD) SCLC initiating 1L 
therapy (1 L LD-SCLC), (2) extensive-stage disease (ED) 
SCLC initiating 1L therapy (1L ED-SCLC) and (3) patients 
initiating 2L therapy.
Setting  39 physicians (medical oncologists, thoracic 
oncologists and/or pulmonologists) from France, Italy and 
the UK.
Participants  Patients >18 years of age with a confirmed 
diagnosis of LD-SCLC or ED-SCLC and a full oncology 
medical history. Patients included initiated a 1L (2013–
2015) or 2L (2013–2016) treatment (chemotherapy and/or 
radiotherapy—RT).
Primary and secondary outcome measures  Overall 
survival (OS) and progression-free survival (PFS).
Results  231 patients in 1L LD-SCLC, 308 in 1L ED-
SCLC and 225 with relapse/refractory SCLC initiating 
2L treatment were included. The proportion of men was 
higher across all groups (56.8% to 68.5%) and mean age 
at time of diagnosis was 66.0 and 65.4 years in 1L LD-
SCLC and 2L ED-SCLC cohorts. The majority of patients 
in LD-SCLC 1L group received chemotherapy with RT 
(76.2%). Patients initiating 2L therapy predominantly 
received chemotherapy alone (79.6%).
Median OS in 1 L patients was 17.3 months in LD-SCLC and 
8.8 months in ED-SCLC. Median PFS was 11.6 months in 
LD-SCLC and 6.1 months in ED-SCLC patients. Median OS 
in patients initiating 2L treatment was 6.6 months. OS from 
start of 2L treatment was lower in patients initially diagnosed 
with ED (5.1 months) than in patients initially diagnosed with 
LD (9.3 months) (p<0.0001). OS and PFS were assessed 
from the start of 1L or 2L therapy, depending on the cohort.
Conclusions  Despite the availability of a high number of 
treatments and combinations, the prognosis of SCLC is 
still unsatisfactory, especially for those patients diagnosed 
with ED-SCLC, indicating high unmet need in this patient 
population.

INTRODUCTION
Small-cell lung cancer (SCLC) accounts for 
15% to 17% of all lung cancers.1 2 The disease 

develops predominantly in patients aged 
60–70 years and is strongly associated with 
a history of smoking.3–5 SCLC metastasises 
commonly to the brain, liver or bone and 
is often asymptomatic until the cancer has 
progressed to a more advanced stage. Its rapid 
growth, combined with widespread metastasis 
early in the disease course, results in a 5-year 
mortality of 90% or more, which makes SCLC 
the most lethal lung cancer subtype.6 7

For treatment purposes, SCLC is typi-
cally classified into two stages; limited-stage 
disease (LD) and extensive-stage disease 
(ED),8 although the tumour, node, metas-
tasis (TNM) classification is recommended. 
The TNM staging system helps in evaluating 
the extent of spread of cancer and represents 
a global recognised standard.9 Moreover, 
although stratification of patients with SCLC 
in LD and ED is generally satisfactory, the 
TNM classification is recommended for more 
detailed prognostic information and treat-
ment evaluation in these patients.10 LD is 
confined to an area within the thorax that can 
be encompassed within a radiation port. ED, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The main strengths of the study lie in the multicoun-
try retrospective cohort study conducted in 39 sites 
with a representative sample of patients per study 
cohort distributed across three countries (France, 
Italy and UK).

	⇒ Investigators were asked to examine their medi-
cal records for patient eligibility and include cases 
into each cohort consecutively, until reaching the 
expected sample per cohort, to minimise potential 
selection bias.

	⇒ The main limitations of the study include the limit-
ed sample size and the data source. The data are 
derived from medical records and are, therefore, 
limited to what is recorded as part of routine clinical 
care.
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however, may include malignant pleural or pericardial 
effusions or metastases consistent with haematogenous 
spread.11 Most SCLC cases (70%) present as ED at diag-
nosis (ED-SCLC) while the remaining 30% of patients 
present with LD (LD-SCLC).12 13 The overall prognosis 
for patients with SCLC is poor, with a median overall 
survival (OS) of 15–20 months for LD-SCLC and 8–13 
months for ED-SCLC.14 15 The prognosis for relapsed or 
refractory SCLC is worse with a median survival of 4–5 
months.4 16

The clinical management of SCLC is difficult due to 
the aggressive nature of the disease; survival time is 2–4 
months after diagnosis when left untreated.14 Patients 
with LD have been shown to benefit from surgery or 
thoracic radiotherapy (TRT) in combination with chemo-
therapy; however, patients with ED rely historically solely 
on the systemically delivered chemotherapy to target the 
disseminated tumour cells.

The optimal first-line (1L) treatment for LD-SCLC is, 
therefore, concurrent chemotherapy and radiation.17 18 
The preferred chemotherapy backbone for the treatment 
of LD-SCLC is cisplatin and etoposide.8 For patients who 
achieve a complete response, partial response or stable 
disease with chemoradiotherapy, subsequent prophylactic 
cranial irradiation (PCI) is generally recommended.

Until recently the standard of 1L treatment for 
ED-SCLC was platinum based (cisplatin-etoposide or 
cisplatin-irinotecan or cisplatin-topotecan) with or 
without consolidation thoracic and/or PCI.19 Novel 
treatment options in the form of immunotherapies have 
also emerged.20 Atezolizumab (Tecentriq, Genentech), a 
programmed death-ligand 1 (PD-L1) blocking antibody, 
was shown to improve OS in patients with ED-SCLC and 
was recently approved by both the Food and Drug Admin-
istration (FDA) and the European Medicine Agency as 
1L treatment for those patients, in combination with 
etoposide and carboplatin.21 Also, durvalumab (Imfinzi, 
AstraZeneca), another PD-L1 inhibitor, has been recently 
approved by the FDA as 1L treatment of patients with 
ED-SCLC, in combination with etoposide and either 
carboplatin or cisplatin.22

The specific selection of cytotoxic second-line (2L) 
and subsequent regimens is currently defined by the 
timeframe between 1L treatment initiation and relapse. 
Both US (American Society of Clinical Oncology) and 
European (European Society for Medical Oncology) 
guidelines suggest that patients who relapse more than 6 
months after 1L are recommended to be retreated with 
the original regimen, whereas the preferred options for 
patients with early relapse (< 6 weeks) are mostly treated 
with topotecan therapy.17 Platinum rechallenge can 
also represent a useful 2L option for sensitive-relapsed 
patients with SCLC.17

Although third-line (3L) treatments are rare due 
to rapid disease progression and poor performance 
status, approximately 10%–20% of patients who receive 
1L therapy are also willing to receive 3L regimens.20 
In this setting, the PD-L1 inhibitors nivolumab and 

pembrolizumab have been approved by the FDA as 3L 
treatments of SCLC population.23 24

Last June, the FDA granted approval to lurbinectedin 
(Zepzelca, Pharma Mar S.A.) for adult patients with meta-
static SCLC with disease progression on or after platinum-
based chemotherapy.25

To understand how novel therapies may shift the treat-
ment landscape and potentially improve patient outcomes, 
it is necessary to understand disease management prior 
to novel therapies and unmet need in SCLC. Equally, as 
new medicines emerge, these data will help to provide 
a preimmunotherapy baseline from which changes in 
patient outcomes that arise as a result of changes in stan-
dard of care (SOC) can be assessed. In Europe, there was 
limited evidence acquired from routine clinical practice 
that describes the characteristics of ED and LD patients as 
well as the effectiveness of the treatments used as SOC at 
the time of our study. Therefore, the purpose of the study 
was to describe the baseline characteristics, treatment 
patterns and clinical outcomes of patients diagnosed with 
LD-SCLC or ED-SCLC receiving 1L treatment and those 
patients with relapsed/refractory disease receiving 2L 
treatment across three European countries: France, Italy 
and the United Kingdom (UK).

METHODS
Study design
A non-interventional, retrospective cohort study of 
advanced SCLC patients was conducted in three Euro-
pean countries (France, Italy and the UK) using a 
chart review approach. Data from the patients’ medical 
records were extracted by participant sites and recorded 
in an electronic case report form specifically designed 
for the study. Medical records of each patient consti-
tuted the primary data source. The study investigators 
were physicians who manage patients in routine clinical 
practice (eg, medical oncologists, thoracic oncologists 
and/or pulmonologists), as applicable per country. The 
patient identification period covered 2 years starting 
from October 2013 to October 2015. There were three 
patient groups: (1) patients with confirmed diagnosis of 
LD-SCLC within the patient identification period and 
initiating 1L therapy for SCLC (referred as 1L LD-SCLC), 
(2) patients with confirmed diagnosis of ED-SCLC within 
the patient identification period and initiating 1L therapy 
for SCLC (referred as 1L ED-SCLC) and (3) patients with 
confirmed diagnosis of SCLC no earlier than October 
2013 and initiating 2L treatment due to relapse after 1L 
therapy no later than August 2016 (2L). This 2L cohort 
of patients was further classified according to SCLC stage 
at diagnosis (2L LD-SCLC or 2L ED-SCLC). Study inves-
tigators were asked to examine their medical records 
for patient eligibility and include cases in each cohort 
consecutively, until reaching the expected sample size per 
cohort, to minimise potential selection bias. Depending 
on the disease progression and therapy prescribed after 
1L therapy (excluding investigational drugs), patients 
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who were initially part of one of the two 1L treatment 
groups could be included in the 2L cohort. Index date 
was defined as date of 1L treatment initiation in the first 
two cohorts, and as date of 2L treatment initiation for the 
last cohort of patients. Patients’ data were collected from 
medical charts from the index date to the point of chart 
abstraction or death, whichever occurred first.

This study involves human participants and was 
approved by Ethics Committee(s) and Institutional 
Board(s) as required by local regulations from each of 
the participant countries and sites.

Study patients
Patients >18 years of age with a clinician confirmed 
diagnosis of LD-SCLC or ED-SCLC within the identifi-
cation period, and with a full oncology medical history 
for mandatory variables were eligible for inclusion in the 
study. In addition, patients included in 1L groups were 
required to have initiated a 1L treatment (chemotherapy 
and/or radiotherapy—RT) for their SCLC, and patients 
included in 2L were required to have initiated 2L therapy 
due to relapse after 1L therapy, no later than August 2016. 
Patients with prior or concomitant malignancy other 
than SCLC were excluded. Signed informed consent was 
obtained as required by local regulations.

Patient and public involvement
None, patients were not involved in the study design, 
definition of outcomes or plans to disseminate the study 
results.

Study variables
Study variables included patient characteristics (age, 
gender, ethnicity, family history and smoking status) 
and clinical variables (including laboratory parameters, 
Veterans Administration Lung Study Group and TNM, 
staging, Eastern Cooperative Oncology Group or Karn-
ofsky scales of performance status and comorbidities in 
several organ systems: cardiovascular, respiratory, renal, 
hepatic, neurological, infections and others). Treatments 
for SCLC were recorded including chemotherapy, RT (eg, 
TRT, PCI and RT other locations) and surgery in each 
treatment line. Where applicable, disease progression was 
collected for all treatment lines, including criteria used to 
define progression and date of progression.

Statistical analyses
Given the descriptive nature of the study, the sample 
size required for each cohort was estimated to detect a 
population percentage of around 50% (requiring the 
highest sample size) with a 95% CI and a level of preci-
sion of 0.1 in each country. For each cohort and country, 
the study population size was used for the calculation 
considering a replacement rate of 15%. A target sample 
for each country required for the study was calculated as 
France:321, Italy;320, UK: 316.

Data analysis was carried out using SAS statistics soft-
ware V.9.2. All patients who met eligibility criteria were 
included in the study population. Missing values were 

described, but imputation methods were not used. 
Descriptive analysis was performed stratifying by patient 
subgroups, including the two subgroups of patients 
receiving 1L therapy (1L LD-SCLC and 1L ED-SCLC) and 
the subgroup of patients receiving 2L therapy stratified 
according to disease stage at diagnosis (2L LD-SCLC or 
2L ED-SCLC). Statistical tests were not used to compare 
baseline characteristics and treatment patterns between 
study cohorts. OS and progression-free survival (PFS) 
were analysed using the Kaplan-Meier method. OS was 
calculated from treatment start date (date of 1L treatment 
initiation for patients from groups 1L LD-SCLC and 1L 
ED-SCLC; and date of 2L treatment initiation for patients 
from 2L group) up to the point of chart abstraction or 
death, whichever occurred first. PFS was calculated from 
treatment start date until date of disease progression, 
date of initiation of a subsequent treatment line or date 
of death, whichever occurred first. Patients without death 
or disease progression at date of clinical chart review or 
patients who were lost-to-follow-up during the observa-
tion period were censored. OS and PFS were only anal-
ysed in those patients receiving systemic active treatment 
for SCLC, excluding those patients receiving only RT. 
OS for patients initiating 2L treatments was compared 
according to disease stage at diagnosis (2L LD-SCLC vs 
2L ED-SCLC).

RESULTS
A total of 39 investigators from 39 sites participated in 
the study (16 from France, 11 from Italy and 12 from 
the UK). Eleven of the participant sites were specialised 
oncology hospitals, 6 were university hospitals, 20 were 
general hospital with an oncology clinic and 2 hospi-
tals were described as other hospital type. Participating 
investigators had prior experience in the management of 
SCLC; 61.5% had more than 15 years of experience and 
89.7% had at least 6 years of experience. The sample of 
patients was planned to be equally distributed between 
participant sites, but it was adjusted for feasibility reasons, 
obtaining a spread distribution of patients between partic-
ipant sites. Twenty-five sites included between 10 and 21 
patients, 10 sites included less than 10 patients and only 4 
sites included more than 21 patients.

A total of 231 patients with LD-SCLC and 308 patients 
with ED-SCLC who initiated 1L treatment were included 
in the study. Overall, 225 patients with relapsed/refrac-
tory SCLC who initiated 2L treatment were also consid-
ered for the analyses. Out of the 225 patients in the 2L 
cohort, 198 patients were initially part of one of the two 
1L treatment groups. The total number of unique patients 
included in the study (considering that one patient could 
contribute data for one or two lines of treatment) was 
292 from France, 199 from Italy and 273 from the UK 
(figure 1).

The proportion of men was higher across all groups, 
ranging from 56.8% to 68.5% (table 1), although in the 
UK female patients accounted for 61.1% of the total 
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sample (online supplemental table 1). Patient’s mean 
age (SD) at the time of the diagnosis was 66.0 years (9.2) 
and 65.4 years (9.2) in LD-SCLC and ED-SCLC patients 
receiving 1L treatment, respectively. 2L SCLC patients 
had a mean age of 63.7 (8.7) years (table 1). More than 
half of the patients were current smokers at the time of 
the diagnosis in all treatment groups, with percentages 
ranging from 54.1% to 60.0% (table  1), although the 
French sample reported a high proportion of ex-smokers 
(online supplemental table 2). Most of the patients had 
at least one comorbidity (ranging from 68.2% to 72.6%) 
(table 1). In terms of number of organ systems affected 
(including cardiovascular, respiratory, hepatic, neuro-
logical systems, infections, diabetes), patients showed a 
mean higher than one in all groups, indicating that, on 
average, most patients had comorbidities affecting one or 
more organ systems (table 1).

With respect to clinical characteristics, patients with 
LD-SCLC initiating 1L therapy presented predominantly 
with TNM stage IIIA (30.3%) or stage IIIB (34.6%), 
while patients with ED-SCLC initiating 1L therapy 
mainly presented with TNM stage IV (75.0%) (table 1). 
These characteristics were generally similar across the 
three countries (online supplemental tables 1-3). At 2L 
therapy, LD-SCLC patients predominantly presented with 
stage IIIB (34.7%) while ED-SCLC patients with stage IV 
(77.7%%).

Although a high proportion of patients had missing 
data on ECOG at index date (table 1), available ECOG 
values indicated similar performance status at initiation 
of both 1L and 2L therapies, even though differences 
between study groups were not compared using statistical 
tests. Brain metastases were only present in ED groups 
(17.9% of patients initiating 1L therapy and 22.3% of 2L 
ED-SCLC patients) (table 1).

Most of the patients in 1L LD-SCLC group (76.2%) 
received chemotherapy with some type of RT (table 2). 
The majority of the patients (72.7%) received chemo-
therapy and TRT. Only 2.6% of patients in the 1L LD-SCLC 

group had surgery and 2.2% received RT alone. Most 
patients within the 1L ED-SCLC group (58.4%) received 
chemotherapy alone, 39.3% patients received chemo-
therapy plus RT, and among these patients, TRT was the 
type of RT most frequently used (21.4%). No patients in 
the 1L ED-SCLC cohort had surgery and 1.3% received 
RT alone (table 2). PCI was essentially used in combina-
tion with chemotherapy and TRT in 1L LD-SCLC patients 
(16.9% and 16.0% of patients received concurrent or 
sequential chemotherapy, TRT and PCI, respectively), 
while for 1L ED-SCLC patients, sequential use of PCI was 
most common over its concurrent use, for both chemo-
therapy/TRT/PCI and chemotherapy/PCI combinations 
(table 2).

Patients initiating a 2L therapy mostly received chemo-
therapy alone (79.6%). This percentage was slightly 
higher in patients with ED-SCLC at diagnosis than in 
patients with LD-SCLC at diagnosis (83.8% vs 73.7%), but 
statistical comparison was not performed (table 2). The 
second most adopted treatment was RT alone, especially 
in 2L LD-SCLC group (16.8%), while this percentage was 
lower in 2L ED-SCLC group (8.5%). A minor proportion 
of patients received both chemotherapy and RT (9.5% 
in 2L LD-SCLC group and 7.7% in 2L ED-SCLC group). 
Among the patients who received chemotherapy and RT, 
4.2% in the LD-SCLC group and 3.8% in the ED-SCLC 
group received chemotherapy and TRT as their 2L treat-
ment. None of the patients had surgery as part of 2L 
therapy. Very few patients (N=6) at 2L were administered 
with PCI: out of the six patients, one received sequential 
chemotherapy, TRT and PCI; three concurrent chemo-
therapy and PCI and two sequential chemotherapy and 
PCI (table 2).

The median OS in patients initiating 1L treatment was 
17.3 months in LD-SCLC (95% CI 13.8 to 19.6 months) 
and 8.8 months in ED-SCLC (95% CI 8.2 to 9.3 months) 
as shown in figure 2. The median PFS was 11.6 months 
in LD-SCLC (95% CI 10.1 to 12.9 months) and 6.1 
months (95% CI 5.4 to 6.6 months) in ED-SCLC patients 

Figure 1  Patients disposition. 1L LD-SCLCL, patients with limited-stage disease at diagnosis receiving first-line (1L) treatment; 
1L ED-SCLC, patients with extensive-stage disease at diagnosis receiving 1L treatment; 2L LD-SCLC, patients with limited-
stage disease at diagnosis receiving second-line (2L) treatment; 2L ED-SCLC, patients with extensive-stage disease at 
diagnosis receiving 2L treatment. *Most of the patients included in the 2L treatment cohort were also included in one of the two 
1L cohorts. Therefore, the overall sample reported is smaller than the addition of all cohorts. 1All the n=15 patients included in 
the 2L LD-SCLC group in Italy were initially part of the correspondent 1L cohort; all the n=33 patients included in the 2L ED-
SCLC group in Italy were initially part of the correspondent 1L cohort. 2All the n=42 patients included in the 2L LD-SCLC group 
in France were initially part of the correspondent 1L cohort; n=60 patients included in the 2L ED-SCLC group in France were 
initially part of the correspondent 1L cohort while n=3 patients were directly included at 2L treatment. 3Out of the 38 patients 
included in the 2L LD-SCLC group in UK, n=26 were initially part of the 1L LD-SCLC group. Out of the 34 patients included in 
the 2L ED-SCLC cohort, n=22 were initially part of the 1L ED-SCLC group. The remaining 2L patients (n=12 in both 2L LD and 
ED groups) were directly included at 2L treatment.

https://dx.doi.org/10.1136/bmjopen-2021-052556
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Table 1  Patient characteristics at the time of SCLC diagnosis and treatment initiation

First-line Second-line

1L LD-SCLC 1L ED-SCLC
Diagnosed as 
2L LD-SCLC

Diagnosed as 2L 
ED SCLC Overall

(N=231) (N=308) (N=95) (N=130) (N=225)

Gender N 231 308 95 130 225

Male 133 (57.6%) 211 (68.5%) 54 (56.8%) 87 (66.9%) 141 (62.7%)

Age at SCLC 
diagnosis

N 231 308 95 130 225

Mean (SD) 66.0 (9.2) 65.4 (9.2) 63.2 (9.0) 64.1 (8.6) 63.7 (8.7)

Smoking status at 
the time of SCLC 
diagnosis

N 231 308 95 130 225

Never smoked 4 (1.7%) 9 (2.9%) 2 (2.1%) 5 (3.9%) 7 (3.1%)

Current smoker 125 (54.1%) 168 (54.6%) 54 (56.8%) 78 (60.0%) 132 (58.7%)

Ex-smoker* 87 (37.7%) 114 (37.0%) 35 (36.8%) 44 (33.9%) 79 (35.1%)

Unknown 15 (6.5%) 17 (5.5%) 4 (4.21%) 3 (2.3%) 7 (3.1%)

At least one 
comorbidity at 
the time of SCLC 
diagnosis†

N 231 308 95 130 225

Yes 163 (70.6%) 210 (68.2%) 69 (72.6%) 89 (68.5%) 158 (70.2%)

# of organ 
systems affected 
at the time of 
SCLC diagnosis†

N 231 308 95 130 225

Mean (SD) 1.1 (1.0) 1.2 (1.1) 1.2 (1.0) 1.2 (1.0) 1.2 (1.0)

Stage based on 
TNM at the time of 
SCLC diagnosis

Occult 
Carcinoma

2 (0.9%) 0 (0.0%) 2 (2.1%) 0 (0.0%) 2 (0.9%)

Stage 0 – IIB 31 (13.4%) 0 (0.0%) 10 (10.5%) 0 (0.0%) 10 (4.5%)

Stage IIIA 70 (30.3%) 2 (0.6%) 26 (27.4%) 1 (0.8%) 27 (12.0%)

Stage IIIB 80 (34.6%) 7 (2.3%) 33 (34.7%) 3 (2.3%) 36 (16.0%)

Stage IV 0 (0.0%) 231 (75.0%) 1 (1.1%) 101 (77.7%) 102 (45.3%)

Missing 48 (20.8%) 68 (22.1%) 23 (24.2%) 25 (19.2%) 48 (21.3%)

ECOG at initiation 
of first- or second-
line treatment

Unknown 90 (39.0%) 128 (41.6%) 32 (33.7%) 53 (40.8%) 85 (37.8%)

0 32 (13.9%) 21 (6.8%) 8 (8.4%) 7 (5.4%) 15 (6.7%)

1 69 (29.9%) 92 (29.9%) 33 (34.7%) 34 (26.2%) 67 (29.8%)

2 31 (13.4%) 46 (14.9%) 18 (19.0%) 28 (21.5%) 46 (20.4%)

3 7 (3.0%) 17 (5.5%) 3 (3.2%) 8 (6.2%) 11 (4.9%)

4 2 (0.9%) 4 (1.3%) 1 (1.1%) 0 (0.0%) 1 (0.4%)

Presence of brain 
metastasis at the 
time of SCLC 
diagnosis

Yes 0 (0.0%) 55 (17.9%) 0 (0.0%) 29 (22.3%) 29 (12.9%)

1L LD-SCLC: patients with limited-stage disease at diagnosis receiving first-line (1L) treatment; 1L ED-SCLC: patients with extensive-
stage disease at diagnosis receiving 1L treatment; 2L LD-SCLC: patients with limited-stage disease at diagnosis receiving second-line (2L) 
treatment; 2L ED-SCLC: patients with extensive-stage disease at diagnosis receiving 2L treatment. Out of the 225 patients in the 2L cohort, 
198 patients were initially part of one of the two 1L treatment groups.
*Ex-smoker: quit smoking at least 6 months ago.
†Collected using the following list of organ systems and comorbidities: cardiovascular (myocardial infarction, congestive cardiac failure, 
peripheral vascular disease, other cardiovascular disease), respiratory (COPD, other respiratory diseases), renal (moderate-severe kidney 
disease, other renal disease), hepatic (mild liver disease, moderate-severe liver diseases, other hepatic disease), neurological (cerebrovascular 
disease, dementia, hemiplegia, other neurological disease), infections (AIDS, other infection), diabetes (with or without end-organ damage) 
and other (ulcers, connective tissue disease). ECOG 0: fully active, able to carry on all pre-disease performance without restriction; ECOG 1: 
restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, for example, light house 
work, office work; ECOG 2: ambulatory and capable of all self-care but unable to carry out any work activities; up and about more than 50% 
of waking hours; ECOG 3: capable of only limited self-care; confined to bed or chair more than 50% of waking hours; ECOG 4: completely 
disabled; cannot carry on any self-care; totally confined to bed or chair.
ECOG, Eastern Cooperative Oncology Group; TNM, tumour, node, metastasis staging system.
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(figure 3). The median OS in patients from 2L treatment 
was 6.6 months (95% CI 5.3 to 7.6 months) from initiation 
of 2L therapy. OS after 2L treatment initiation was also 
lower in patients initially diagnosed with ED (5.1 months, 
95% CI 4.4 to 5.5) than in patients initially diagnosed with 
LD (9.3 months, 95% CI 8.3 to 11.5) (p<0.0001), as shown 
in figure 2.

DISCUSSION
This study showed that combined chemotherapy and 
RT were the most frequently used treatments at 1L for 
patients presenting with LD in three European coun-
tries. Chemotherapy alone was the most common 
therapy in both 1L ED-SCLC and overall 2L SCLC 
groups, which is in line with clinical guidelines.3 Longer 
OS was observed in patients with LD at diagnosis both at 

1L and 2L (17.3 and 9.3 months, respectively) compared 
with patients with ED (8.8 months at 1L treatment and 
5.1 months at 2L). The OS observed among patients 
included in this study is consistent with prior studies, 
and the results demonstrate significant unmet need in 
SCLC patients.

Characteristics of patients included in this study were 
similar to those reported in other observational studies 
in SCLC.4 26–28 We observed a median OS of 17.3 months 
in LD-SCLC, which was substantially longer than the 8.8 
months observed in the ED-SCLC cohort initiating 1L 
treatment. These findings are aligned with those reported 
in other recent studies and summarised in systematic 
literature reviews, where a median survival time estimated 
at 15–20 months for LD-SCLC14 15 29–31 and 8–13 months 
for ED-SCLC14 15 29 30 is reported.

Table 2  Treatment patterns used as first-line (1L) and second-line (2L) therapies for LD-SCLC and ED-SCLC patients

Treatment received

First-line Second-line

1L LD-SCLC 1L ED-SCLC
Diagnosed as 
2L LD-SCLC

Diagnosed as 
2L ED SCLC Overall

(N=231) (N=308) (N=95) (N=130) (N=225)

Chemotherapy alone 43 (18.6%) 180 (58.4%) 70 (73.7%) 109 (83.8%) 179 (79.6%)

Chemotherapy+RT 176 (76.2%) 121 (39.3%) 9 (9.5%) 10 (7.7%) 19 (8.4%)

 � Chemotherapy+TRT 168 (72.7%) 66 (21.4%) 4 (4.2%) 5 (3.8%) 9 (4.0%)

  �  Concurrent TRT alone 42 (18.2%) 5 (1.6%) 1 (1.1%) 1 (0.8%) 2 (0.9%)

  �  Concurrent TRT+PCI 39 (16.9%) 1 (0.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

  �  Concurrent TRT+other 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.8%) 1 (0.4%)

  �  Sequential TRT 50 (21.6%) 24 (7.8%) 3 (3.2%) 2 (1.5%) 5 (2.2%)

  �  Sequential TRT+PCI 37 (16.0%) 32 (10.4%) 0 (0.0%) 1 (0.8%) 1 (0.4%)

  �  Sequential TRT+other 0 (0.0%) 4 (1.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

 � Chemotherapy+other (non-TRT) 0 (0.0%) 32 (10.4%) 4 (4.2%) 1 (0.8%) 5 (2.2%)

  �  Concurrent other alone 0 (0.0%) 19 (6.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

  �  Concurrent other+PCI 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

  �  Sequential other 0 (0.0%) 11 (3.6%) 4 (4.2%) 1 (0.8%) 5 (2.2%)

  �  Sequential other+PCI 0 (0.0%) 2 (0.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

 � Chemotherapy+PCI alone 8 (3.5%) 23 (7.5%) 1 (1.1%) 4 (3.1%) 5 (2.2%)

  �  Concurrent PCI 0 (0.0%) 6 (1.9%) 0 (0.0%) 3 (2.3%) 3 (1.3%)

  �  Sequential PCI 8 (3.5%) 17 (5.5%) 1 (1.1%) 1 (0.8%) 2 (0.9%)

Radiotherapy alone 5 (2.2%) 4 (1.3%) 16 (16.8%) 11 (8.5%) 27 (12.0%)

Surgery 6 (2.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

 � Surgery alone 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

 � Surgery+chemotherapy alone 4 (1.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

 � Surgery+chemotherapy+radiotherapy 2 (0.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

 � Surgery+radiotherapy alone 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Unknown 1 (0.4%) 3 (1.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

If initial treatment used is 'Unknown', it means that physician cannot specify any category of treatment used.
1L ED-SCLC, patients with extensive-stage disease at diagnosis receiving 1L treatment; 2L ED-SCLC, patients with extensive-stage disease 
at diagnosis receiving 2L treatment; 1L LD-SCLC, patients with limited-stage disease at diagnosis receiving 1L treatment; 2L LD-SCLC, 
patients with limited-stage disease at diagnosis receiving 2L treatment; PCI, prophylactic cranial irradiation; RT, radiotherapy; TRT, thoracic 
radiotherapy.
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The median OS from 2L treatment initiation in relapse/
refractory patients was 6.6 months, in line with data obtained 
from other studies that showed median OS ranging from 
4.4 to 7.6 months.32–35 When stratifying according to 
the patients’ initial diagnosis, OS was shorter in patients 
initially diagnosed with ED-SCLC (5.1 months in relapsed/
refractory patients initially diagnosed with ED-SCLC vs 9.3 
months in relapsed/refractory patients initially diagnosed 
with LD-SCLC). Disease at diagnosis was, therefore, not 
only related to treatment response at 1L but also impacted 
patient survival at 2L. The limited survival observed within 
the SCLC population underlines the unmet need in terms 
of treatments, especially for those patients with extensive 
disease stage at diagnosis (ED-SCLC).

The study has some limitations, which should be consid-
ered. The use of a retrospective chart review approach limits 
the data collection to only information reported as part of 
routine clinical practice and as such key clinical variables 
may be missing (in this study, ECOG data were unknown 
for ~40% of patients). In addition, data retrospectively 

collected from clinical charts can depend on country-
specific clinical practice and there might be a lack of stan-
dardisation of procedures followed for the assessment of 
study outcomes between participant sites. Disease progres-
sion was assessed by each physician following the clinical 
practice in the site and outcomes may not necessarily be 
defined as accurately as in a clinical trial.36 Nevertheless, 
results collected are all aligned with information reported 
in previous interventional studies.

In terms of patient characteristics, approximately 70% 
of patients had an ED-SCLC diagnosis and about 30% 
had an LD-SCLC diagnosis. In this study, the sample size 
was calculated to include a minimum number of patients 
in each stage group and in each country. Therefore, the 
overall 1L sample does not reflect the real-world inci-
dence and prevalence across the two disease stages in 
terms of SCLC classification. However, some selection 
bias is likely; sites participating in the study were selected 
at country level and most relevant centres for SCLC 
treatment were included. Finally, the number of patients 
included in this study was lower than expected and this 
impacted the precision levels. Despite the presentation 
of some exploratory comparisons of outcomes between 
disease stages, the study objectives were purely descrip-
tive in order to describe clinical practice at the time of 
first-line and second-line treatment initiation in SCLC 
patients in Europe, and, therefore, statistical comparisons 
between groups were not made.

In conclusion, despite the availability of a high number 
of treatments and combinations, the prognosis of SCLC 
remains poor, particularly for those patients diagnosed with 
ED-SCLC. Given the poor outcomes observed with chemo-
therapy regimens in this patient population, the introduc-
tion of novel therapies reflects an important step-change 
in the treatment paradigm for patients with SCLC. Future 
research should explore the effectiveness of these new treat-
ments in the real world. The results of this study will provide 
a benchmark for the assessment of these new therapies to 
improve survival outcomes in the real world.

Figure 2  Overall survival (OS) from first-line (1L) treatment 
initiation in LD-SCLC and ED-SCLC patients (A) and OS 
from second-line treatment initiation in relapse/refractory 
patients for overall samples (figure 1B) and according to the 
stage at diagnosis (figure 2B). 1L LD-SCLC, patients with 
limited-stage disease at diagnosis receiving 1L treatment; 
1L ED-SCLC, patients with extensive-stage disease at 
diagnosis receiving 1L treatment; 2L LD-SCLC, patients with 
limited-stage disease at diagnosis receiving second-line 
(2L) treatment; 2L ED-SCLC, patients with extensive-stage 
disease at diagnosis receiving 2L treatment; CI: confidence 
interval; L: lower; U: upper.

Figure 3  Progression-free survival (PFS) from first-line (1L) 
treatment initiation in LD-SCLC and ED-SCLC patients. 1L 
LD-SCLC, patients with limited-stage disease at diagnosis 
receiving 1L treatment; 1L ED-SCLC, patients with extensive-
stage disease at diagnosis receiving 1L treatment.
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