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pmc-prop-suppress-copyright no pmc-prop-is-real-version no pmc-prop-is-scanned-article no
pmc-prop-preprint no pmc-prop-in-epmc yes INCIDENCE AND EPIDEMIOLOGY Small-cell lung
cancer (SCLC) is the most aggressive form of lung cancer. Although SCLC is characterised by
rapid responses to chemotherapy (ChT) and sensitivity to radiotherapy (RT), due to early treatment
resistance, the 5-year overall survival (OS) is <10%. 1 The incidence of SCLC has decreased in
recent decades, and with a prevalence of 1–5 per 10 000 people in the European community,
SCLC has an orphan disease designation. 2 , 3 SCLC is equally prevalent in males and females; 2
however, the proportion of elderly (>70 years of age) patients with SCLC has increased from 23%
in 1975 to 44% in 2010. 4 Computed tomography (CT) screening does not improve survival of
SCLC, as demonstrated in three trials [I, E]. 5 , 6 This is possibly related to the aggressiveness of
SCLC, reflected both by the occurrence of SCLC as an interval cancer, i.e. diagnosed between two
CT screenings, and the primarily late-stage screen-detected SCLC. As SCLC is highly related to
tobacco smoking, smoking prevention or cessation are the most effective strategies to decrease the
clinical impact of the disease [IV, A].

Information regarding the diagnosis and molecular pathology/biology of SCLC can be found in
Section 1 of the Supplementary Material , available at https://doi.org/10.1016/j.annonc.2021.03.207
.

SCLC is a high-grade neuroendocrine carcinoma with a typical morphology and should be
diagnosed according to the World Health Organization criteria [IV, A].

For pathological diagnosis, histology is preferred over cytology [V, A].

Currently, no predictive biomarker is available and programmed death-ligand 1 (PD-L1) and tumour
mutational burden (TMB) testing are not recommended in routine clinical practice [I, D].

The TNM (tumour—node—metastasis) staging classification 7th edition was adopted for SCLC,
harbouring a higher prognostic value compared with the previously used subdivision in limited and
extensive disease [IV, A]. 7 The description of disease stages according to the 8th edition TNM,
and the median, 1-year and 2-year OS data are depicted in Supplementary Tables S1 and S2 ,
available at https://doi.org/10.1016/j.annonc.2021.03.207 . 8 However, in clinical trials, the terms
‘limited disease’, defined as the tumour being confined to one hemithorax and regional lymph
nodes, and ‘extensive disease’ are used to define eligibility. For this reason, limited and extensive
disease are used throughout this guideline.

The staging work-up for patients diagnosed with SCLC is shown in Table 1 . A medical history,
physical examination and laboratory tests should be carried out [V, A]. Attention should be drawn
towards potential autoimmune-mediated paraneoplastic neurological symptoms, 9 with their
detection becoming increasingly important with the introduction of immunotherapy [V, C]. In
non-metastatic disease, pulmonary function tests are also advised. 10 Imaging consists of a chest
and abdomen CT [IV, A]. In case of no metastases on CT scan, imaging should be complemented
with a bone scintigraphy, or [ 18 F]2-fluoro-2-deoxy-D-glucose positron emission tomography
(FDG—PET)—CT if available [V, B], and a magnetic resonance imaging (MRI) or a less sensitive
brain CT scan if MRI is not available/possible [III, A]. 11 In patients with stage IV disease who are
eligible but do not wish to undergo prophylactic cranial irradiation (PCI), a baseline MRI after ChT is
recommended and serial MRIs are then advised as part of the follow-up [III, B]. 12 In case of an
abnormal blood count or signs of blood—bone marrow infiltration, a bone marrow aspiration and
biopsy are recommended in patients without known additional metastases in order to confirm bone
marrow involvement [V, C]. The use of FDG—PET is still debated in SCLC; a review of small
prospective series showed that 9% of patients were upstaged with FDG—PET and 4% were
downstaged. 13 In the majority of these series, pathological confirmation of metastatic sites was not
obtained. As false-positive results have been reported using FDG—PET, the presence of a
metastasis should be pathologically confirmed if it alters the treatment plan [II, C]. Of note, in the
randomised CONVERT trial exploring different RT schedules in limited-stage SCLC, the outcomes
of 57% of patients who were staged by PET—CT were not different to those who underwent staging



by conventional CT scan. 14 Given the limited evidence for PET—CT in SCLC, its role in the
selection of patients for curative treatment remains controversial among those without metastases
on CT. However, FDG—PET is recommended to assist in RT volume delineation [III, A]. In case a
suspected solitary metastasis cannot be adequately diagnosed, or diagnosis significantly delays the
start of treatment, the lesion can be re-evaluated after two cycles of ChT to confirm the diagnosis of
metastatic disease. If pleural fluid/pericardial fluid is negative for metastasis, and if it is the only
possible site of metastasis, treatment should be according to M0 status.

Poor prognostic factors in SCLC include impaired performance status (PS), weight loss, increased
age, male sex, elevated lactate dehydrogenase (LDH) and low sodium [syndrome of inappropriate
antidiuretic hormone secretion (SIADH)]. 15 In addition, a higher total gross tumour volume predicts
a worse outcome in patients with locally advanced SCLC treated with chemoradiotherapy (CRT). 16

Staging of SCLC should be according to the TNM 8th edition [IV, A].

Initial assessment should include smoking history, physical examination, complete blood count,
liver enzymes, sodium, potassium, calcium, glucose, LDH, creatinine and lung function test (if
localised disease) [V, A].

Attention should be drawn towards potential autoimmune-mediated paraneoplastic neurological
symptoms [V, C].

A contrast-enhanced CT of the chest and abdomen is recommended [IV, A].

Imaging of the brain, preferably MRI, is recommended in localised disease [III, A].

Brain MRI is also recommended for stage IV patients not undergoing PCI [II, B].

FDG—PET is optional for staging in limited-stage disease. FDG—PET findings that modify
treatment decisions should be pathologically confirmed [II, C]. However, FDG—PET is
recommended to assist in RT volume delineation [III, A].

In limited-stage disease, additional bone scintigraphy is advised when no FDG—PET—CT has
been carried out [V, B].

In limited-stage disease, a bone marrow aspiration and biopsy are advised in the case of abnormal
blood counts suggesting bone marrow involvement [V, C].

In patients eligible for immunotherapy, attention should be paid to the detection of paraneoplastic
disorders [V, C].

A proposed treatment algorithm for patients with stage I-III SCLC eligible for treatment of curative
intent (selected limited-stage disease) is shown in Figure 1 .

Indications and results of surgical resection for SCLC remain controversial and only a minority of
patients with SCLC qualify for surgical resection. In 2017, a Cochrane systematic review concluded
that currently available randomised controlled trials (RCTs) do not support a role for surgical
resection in the management of stage I-III SCLC. 17 However, the conclusions were of limited value
due to the lack of contemporary data and the low quality of available evidence. In a recent
retrospective analysis of 205 patients with SCLC who underwent resection, for those with
pathological stages I and II, 5-year survival rates were 63.8% and 65.5%, respectively. 18 In
another analysis of the National Cancer Database, 507 patients with stage I/II SCLC undergoing
lobectomy and adjuvant ChT were matched with patients receiving concurrent CRT. 19 Median OS
was 48.6 and 28.7 months, respectively, favouring the surgical approach ( P < 0.0001). After



extensive work-up, surgery, in the context of a multimodal treatment approach, may be considered
in patients with clinical stages I and II disease (cT1–2N0) [III, B] and in those suspected of having a
mixed histology of SCLC and non-small-cell lung cancer (NSCLC). 20 SCLC may also be an
incidental finding in patients undergoing surgery for a solitary pulmonary nodule, as seen in
4%−12% of cases. 21

When considering surgical treatment of SCLC, extensive pathological mediastinal staging is
required [IV, A]. 22 , 23 As with NSCLC, the aim of surgical treatment should be a complete (R0)
resection according to the International Association for the Study of Lung Cancer criteria [III, A]. 24
Intraoperatively, a systematic nodal dissection should be carried out [IV, A]. Sublobular resection is
not recommended [V, E]. Due to the aggressive nature of SCLC, the risk of progression to
unresectable or incurable disease while awaiting surgery should be taken into account.

In an analysis of the National Cancer Database, the 5-year OS rate of 954 patients who underwent
R0 resection for pT1–2N0M0 SCLC was 47%. 25 A multivariate analysis showed that adjuvant ChT
or ChT with PCI were associated with improved survival compared with no adjuvant therapy.
Adjuvant ChT should therefore be administered after surgical resection of SCLC [IV, A]. In patients
with unexpected, positive mediastinal lymph nodes (N2) or R1-R2 resection, adjuvant ChT must be
combined with RT, preferably concurrently [IV, A]. 22

The role of induction ChT in patients with locally advanced SCLC has not been clearly established
and this approach is not indicated for SCLC. 20

The role of PCI is not well established, as discussed later.

The preferred ChT regimen for patients with limited-stage (stage I-III) SCLC is cisplatin plus
etoposide [I, A]. 26 When cisplatin is not feasible, carboplatin plus etoposide is a possible
alternative, with similar or slightly worse outcomes seen in small comparative studies [II, A]. 27
Standard dosing should be used, i.e. cisplatin 60–80 mg/m 2 on day 1 and etoposide 100–120
mg/m 2 on days 1, 2 and 3 of every 3-week cycle, with avoidance of dose reduction, especially
during the first two cycles. 28 The dose of cisplatin can also be split over 3 days (etoposide 100
mg/m 2 on days 1–3 and cisplatin 25 mg/m 2 on days 1–3) as this tends to be better tolerated and
reduces the need for hydration. 29 The use of granulocyte colony-stimulating factor (G-CSF) or
granulocyte—macrophage colony-stimulating factor (GM-CSF) concomitant with CRT has been
discouraged based on one randomised study of GM-CSF, but more recent data from the
CONVERT trial have shown that these agents can be administered safely when indicated [II, B]. 29
− 31 The number of cycles is usually four; however, only small series have compared four with six
cycles in localised SCLC. 32

The success of introducing immune checkpoint inhibition with durvalumab as consolidation therapy
after CRT for NSCLC has fostered interest in this approach in limited-stage SCLC. 33 Consolidation
treatment with nivolumab—ipilimumab in patients treated with CRT was investigated in the
randomised phase II STIMULI trial. 34 However, no improvement in progression-free survival (PFS)
or OS was observed in patients treated with nivolumab—ipilimumab compared with the
observational group.

A number of trials addressing the role of immunotherapy in this setting are ongoing ( NCT02046733
, NCT03540420 , NCT03703297 , NCT03811002 ).

With the exception of patients with very early disease, those with T1–4N0–3M0 tumours and a PS
of 0–1 should be treated with concurrent ChT and thoracic RT [I, A]. The current standard of care of
twice-daily (b.i.d.) RT delivered concurrently with ChT is based on an RCT which demonstrated
superiority in terms of survival for RT of 45 Gy b.i.d. in 30 fractions over 3 weeks versus 45 Gy once
daily (o.d.) in 25 fractions over 5 weeks, both delivered concurrently with cisplatin plus etoposide.
35 However, there has been a lack of consensus regarding the routine use of b.i.d. RT due to



concerns regarding toxicity (one-third of patients developed grade ≥3 radiation oesophagitis in an
historical study), debate about the RT schedule used in the control arm and practical/logistical
issues. The CONVERT trial compared b.i.d. RT (45 Gy/30 fractions over 3 weeks) to a higher dose
of o.d. RT (66 Gy/33 fractions over 6.5 weeks), both given concurrently with ChT (starting on cycle
two). 29 CONVERT is the first RCT providing outcomes data in patients staged with PET—CT
using the TNM classification and treated with modern RT techniques (i.e. three-dimensional
conformal RT or intensity-modulated RT without elective nodal irradiation). 14 OS did not differ
significantly between the two groups. OS achieved in both arms was higher and the toxicity much
lower (>50% reduction) than previously reported in the literature. The 2- and 5-year OS were 56%
and 34% in the b.i.d. group and 51% and 31% in the o.d. group, respectively. There was no
difference in grade 3–4 oesophagitis or grade 3–4 radiation pneumonitis between the groups (19%
versus 19% and 3% versus 2% in the b.i.d. and o.d. groups, respectively). In addition, a Norwegian
phase II RCT, comparing 45 Gy/30 fractions b.i.d. with 42 Gy/15 fractions o.d., showed that there
was no difference in major toxicity between the schedules and a numerically higher OS for
treatment with 45 Gy b.i.d. 36 Since CONVERT was designed to show superiority of o.d. RT and
was not powered to show equivalence, the implication is that b.i.d. RT (45 Gy/30 fractions over 3
weeks) should remain as the standard of care in this group of patients [I, A]. When b.i.d. RT is not
possible due to logistical reasons, o.d. RT (66 Gy/33 fractions over 6 weeks) is an alternative
option. It should, however, be noted that the role of concurrent CRT is not as well defined in
patients >70 years of age or in those who are frail.

Regarding the timing of RT and ChT, evidence from clinical trials suggest that thoracic RT should
be initiated as early as possible, preferably starting on the first or second cycle of ChT. However,
two recent meta-analyses investigating the timing of high-dose thoracic RT with ChT showed no
difference in OS between earlier (≤30 days after starting ChT) and later (>30 days after starting
ChT) RT initiation. Furthermore, a higher incidence of toxicity (haematological, oesophagitis and
cardiac toxicity) was reported with early versus late thoracic RT. 37 , 38 However, in the individual
patient data meta-analysis, the hazard ratio (HR) was significantly in favour of earlier/shorter RT in
trials where patients received ChT without a dose reduction or delay [HR 0.79; 95% confidence
interval (CI) 0.69–0.91] [II, A]. 37 When the patient PS or dose to the organs at risk do not allow for
the early administration of thoracic RT, it may be postponed until the start of the third ChT cycle [II,
B]. Sequential CRT is an option for patients who are not considered candidates for concurrent CRT
due to poor PS, comorbidities and/or disease volume [V, B].

In sequential CRT, the optimal target volume remains an area of debate. An historical Southwest
Oncology Group (SWOG) trial without contemporary imaging or RT techniques randomised patients
achieving a partial response or stable disease after ChT to either wide-volume RT (pre-ChT tumour
volume plus the mediastinum) or reduced-volume RT (post-ChT tumour volume with a margin of 2
cm) followed by further ChT. 39 The local recurrence rate was similar in both arms. Therefore, it is
recommended that the post-ChT primary tumour volume should be included in the radiation field [II,
B].

No prospective studies are available on the nodal target volume after ChT. Thus, similar to NSCLC,
including the involved nodal stations before ChT in the target volume is recommended [V, B].

Omission of elective node irradiation based on CT scans should be used with caution as this
strategy may result in nodal failures. 40 Whether selective node irradiation based on pre-treatment
PET—CT scans can replace elective node irradiation has been addressed in two small single-arm
studies. 41 , 42 Both studies showed promisingly low nodal recurrence rates. Furthermore, in the
CONVERT trial, elective node irradiation was omitted in all patients, with half of them staged using
PET—CT. 29 The incidence of isolated nodal failures has not been reported yet but the survival
results are the best reported to date. Omission of elective node irradiation is therefore
recommended in favour of selective node irradiation (i.e. involved nodes defined as FDG avid on
PET—CT, enlarged on CT and/or biopsypositive) [III, A].



PCI significantly decreases the risk of symptomatic brain metastases and increases OS in patients
with a complete remission (5.4% absolute improvement in 3-year OS). 43 Patients with a PS of 0–1
and a response to CRT should therefore be offered PCI [I, A]. Patients often present with a PS >2
after CRT but very few have been included in PCI clinical trials and meta-analyses. In patients with
a PS of 2, PCI can be considered [III, B]. 43 The recommended dose is 25 Gy in 10 daily fractions
[I, A]. 44 However, it should be noted that the role of PCI is not as well defined in patients with stage
I-II SCLC, who have a lower risk of developing brain metastases, and in those >70 years of age or
who are frail. In such cases, shared decision-making is recommended [V, C]. There was no benefit
of hippocampal-sparing PCI in terms of neurocognitive decline in a phase III trial ( NCT01780675 )
which has been presented but not yet fully published. An additional ongoing trial is addressing this
question ( NCT01797159 ).

Patients with SCLC tend to be older (44% >70 years of age), have more comorbidities and have a
poor PS at diagnosis. However, as rapid responses are expected, in many cases, treatment with
ChT offers the best palliation.

A proposed treatment algorithm for patients with extensive-stage SCLC is shown in Figure 2 .

For decades, a platinum plus etoposide has been the preferred first-line treatment for
extensive-stage SCLC, with a median OS of 9–10 months, PFS of 5–6 months and 1-year OS of
~35% [I, A]. 26 A meta-analysis of individual patient data showed no difference in OS between
cisplatin and carboplatin. 45 From this meta-analysis, it seems that in younger patients (<70 years),
the outcome might be moderately better with cisplatin, although these subgroup analyses were
exploratory. The toxicity profiles should also be considered in treatment decision making: cisplatin
is associated with more non-haematological toxicity, such as nausea, vomiting and renal toxicity,
whereas carboplatin leads to more myelosuppression. Therefore, in extensive-stage SCLC,
cisplatin can be substituted by carboplatin [I, B]. However, for some patients, cisplatin might be
preferred when taking age (<70 years of age), PS and toxicity profile into account [II, C]. Many
RCTs have explored maintenance or continuation treatment in SCLC but none have shown
improved outcomes compared with four to six cycles of a platinum plus etoposide [I, A]. 46

A study from the Japanese Cooperative Oncology Group (JCOG 9511) showed improved outcomes
with the combination of cisplatin and irinotecan compared with cisplatin and etoposide (median OS:
12.8 versus 9.4 months). 47 However, this could not be confirmed in a large, non-Asian study. 48 A
recent meta-analysis of 12 RCTs (7 written in Chinese) showed no difference in outcomes between
cisplatin plus etoposide and cisplatin plus irinotecan in patients with ChT-naive, stage IV SCLC. 49
Non-inferiority to platinum plus etoposide has been shown for platinum plus oral topotecan and for
carboplatin plus gemcitabine in patients with a poor PS [II, C]. 50 , 51

Immunotherapy has dramatically modified cancer treatment across several malignancies and has
been an active area of investigation in SCLC.

Despite initial promising phase II trial results, the use of ipilimumab in combination with first-line
platinum plus etoposide did not improve clinical outcomes compared with ChT in a phase III RCT.
52

Recently, new standards of care were established in first-line therapy of extensive-stage SCLC
based on two double-blind, phase III RCTs: IMpower133 and CASPIAN. 53 , 54 IMpower133
evaluated the efficacy and safety of first-line atezolizumab (1200 mg, day 1) or placebo in
combination with carboplatin [area under the curve (AUC) 5, day 1] and etoposide (100 mg/m 2 ,
days 1–3) every 3 weeks for four cycles followed by atezolizumab or placebo maintenance in
treatment-naive patients with extensive-stage SCLC. PCI was permitted but consolidation thoracic
RT was not. It met its co-primary endpoints of OS and investigator-assessed PFS at the first interim
analysis. Median OS was 12.3 months (95% CI 10.8–15.9 months) for atezolizumab versus 10.3
months (95% CI 9.3–11.3 months) for placebo (HR 0.70; 95% CI 0.54–0.91; P = 0.0069). In the



atezolizumab group, 34% of patients were alive at 18 months compared with 21% in the placebo
group. 55 Median PFS was 5.2 months (95% CI 4.4–5.6 months) for atezolizumab versus 4.3
months (95% CI 4.2–4.5 months) for placebo (HR 0.77; 95% CI 0.62–0.96; P = 0.017). Benefits
were consistent across patient subgroups. Of importance, the modest PFS and OS benefits clearly
emphasise the need for the identification of new predictive biomarkers, with exploratory analyses
showing no predictive ability of blood TMB for this specific combination. CASPIAN is a three-arm
trial evaluating durvalumab in patients with previously untreated, extensive-stage SCLC. Patients
were randomised 1 : 1 : 1 to receive either platinum (carboplatin AUC 5–6 or cisplatin 75–80 mg/m
2 , day 1) plus etoposide (80–100 mg/m 2 , days 1–3) and durvalumab (1500 mg, day 1), with or
without tremelimumab (75 mg, day 1), every 3 weeks for four cycles followed by durvalumab
maintenance on day 1 every 4 weeks, or up to six cycles of platinum plus etoposide alone (control
arm). PCI (used at the investigator’s discretion) was only allowed in the control arm. A statistically
significant improvement in OS was reported with the addition of durvalumab to ChT, with a median
OS of 12.9 months (95% CI 11.3–14.7 months) for durvalumab plus ChT versus 10.5 months (95%
CI 9.3–11.2 months) for platinum plus etoposide alone (HR 0.75; 95% CI 0.62–0.91; P = 0.0032).
56 OS at 18 months was 32.0% (95% CI 26.5% to 37.7%) for durvalumab versus 24.8% (95% CI
19.7% to 30.1%) in the ChT-only group. Benefits were consistent across patient subgroups and
quality of life (QoL) was maintained. 57 The addition of tremelimumab to durvalumab and the
platinum doublet did not show any improvement in outcomes compared with ChT. With very similar
results, and in the context of a severe unmet need, both trials justify the need for immunotherapy in
the frontline setting. However, it is important to stress that in both trials, only patients with a good
clinical condition were enrolled (i.e. PS 0–1 and asymptomatic or treated brain metastases).
Additionally, the median age of enrolled patients was relatively low (62–64 years). In stage IV
SCLC, atezolizumab or durvalumab in combination with a platinum plus etoposide should be
offered to all eligible ChT-naive patients with stage IV SCLC and a PS of 0–1 [I, A;
ESMO-Magnitude of Clinical Benefit Scale (ESMO-MCBS) v1.1 score: 3 for atezolizumab and 3 for
durvalumab]. In the recently reported KEYNOTE-604 trial, patients with extensive stage IV SCLC
were randomised to receive platinum (carboplatin AUC 5 or cisplatin 75 mg/m 2 , day 1) and
etoposide (100 mg/m 2 , days 1–3) with either pembrolizumab 200 mg or placebo for four cycles
followed by pembrolizumab or placebo as maintenance therapy. 58 PCI was optional in both arms.
The study met its co-primary PFS endpoint (HR 0.75; 95% CI 0.61–0.91; P = 0.0023); however, the
prespecified significance threshold for OS was not met (HR 0.80; 95% CI 0.64–0.98; P = 0.0164).
The 2-year OS in the pembrolizumab group was 22.5% versus 11.2% in the ChT-only group.

The CheckMate 451 study showed no OS improvement of maintenance therapy with nivolumab
plus ipilimumab or nivolumab alone compared with placebo (HR 0.92; 95% CI 0.75–1.12; P = 0.37
and HR 0.84; 95% CI 0.69–1.02). 59

Two phase III RCTs have investigated the role of thoracic RT in extensive-stage SCLC. In the trial
of Jeremic et al., a total of 210 patients were treated with three cycles of cisplatin plus etoposide. 60
Patients with a complete response (CR) in distant metastases received either thoracic RT with
concurrent daily carboplatin plus etoposide followed by two cycles of cisplatin plus etoposide or an
additional four cycles of cisplatin plus etoposide. All patients with a CR in distant metastases also
received PCI. Patients who received thoracic RT had significantly better survival rates than those
who received only ChT (median OS 17 versus 11 months; 5-year survival 9.1% versus 3.7%,
respectively; P = 0.041). Acute high-grade toxicity was higher in the RT group.

In the CREST trial, 495 patients with extensive-stage SCLC and a response to ChT were
randomised to receive either PCI alone or PCI with thoracic RT (30 Gy/10–15 fractions). 61 No
significant improvement in 1-year OS (primary endpoint) was observed: 33% versus 28% for
thoracic RT versus no thoracic RT. In a pre-planned secondary analysis, the 2-year OS was 13%
versus 3% favouring thoracic RT ( P = 0.004). An additional exploratory analysis showed that in
patients with residual intrathoracic disease (a stratification factor), the OS was significantly longer in
the thoracic RT group (HR 0.81; 95% CI 0.66–1.00; P = 0.044). 62 No significant differences in
toxicity were seen between the treatment arms. Thus, in patients with a PS of 0–2 who achieve a
response after ChT, RT to the residual primary tumour and lymph nodes (30 Gy/10 fractions) is a



treatment option [II, C]. There is a paucity of data on the integration of thoracic RT and
immunotherapy; this should be explored in future research.

PCI is a standard treatment for patients with stage IV SCLC who are <75 years old, PS 0–2 and
who have no progression after first-line ChT [II, B]. PCI reduces the occurrence of symptomatic
brain metastases compared with observation and leads to a longer median survival. In the studies
showing that PCI confers a survival benefit in patients with extensive-stage SCLC, patients were
not pre-screened for brain metastases. 43 , 63 A Japanese phase III RCT investigated the
effectiveness of PCI in patients with extensive-stage SCLC. 12 Overall, 224 patients without brain
metastases on MRI after platinum-containing ChT were randomised to receive either PCI (25 Gy/10
fractions) and MRI follow-up or MRI follow-up only (every 3 months for 1 year and then at 18 and 24
months). The study was stopped early because of futility; no significant differences in OS or PFS
were observed. The most common grade ≥3 adverse events after 3 months were loss of appetite
(6% in the PCI group versus 2% in the observation group), malaise (3% versus 1%) and muscle
weakness in the lower extremities (<1% versus 5%). No difference in the mini mental state
examination score was observed between the two groups.

There are important differences between these studies, including the fact that brain MRI was not
carried out for staging or follow-up in the trial reported by Slotman et al. RCTs comparing PCI and
brain MRI surveillance versus MRI surveillance alone are in development. Thus, PCI (20 Gy/5
fractions and 25 Gy/10 fractions) is justified in the absence of staging or follow-up brain MRI
assessments in patients <75 years of age and a PS of 0–2 who achieved a response after ChT [II,
B]. There is a paucity of data on the integration of PCI and immunotherapy. In the IMpower133
study, PCI was allowed in the maintenance phase and 22 patients in each arm received PCI. 53 In
KEYNOTE-604, PCI was optional in both arms and 11.8% and 14.2% of patients in the
pembrolizumab and placebo arms, respectively, received PCI. 58 However, no details of the toxicity
data for patients treated with PCI were provided. Additional research is therefore required regarding
both the safety and efficacy of this approach.

A proposed treatment algorithm for second-line therapy and beyond in patients with recurrent SCLC
is shown in Figure 3 .

Although SCLC is remarkably sensitive to ChT, most patients relapse within 6 months. Response
rates to second-line treatment depend on the treatment-free interval (TFI) and response to first-line
platinum-based induction therapy. 64 Response rates to second-line ChT are usually around
20%−30% in platinum-sensitive patients (i.e. TFI ≥3 months) and 15% in platinum-resistant patients
(i.e. TFI <3 months). In platinum-refractory (i.e. patients not responding or progressing during ChT)
and -resistant patients, outcomes are very poor and the clinical benefit of further systemic therapy is
uncertain. For these patients, participation in a clinical trial or best supportive care (BSC) is
recommended [II, C].

Topotecan is the only drug licensed in the European Union for use as second-line therapy in SCLC.
Before topotecan development, anthracycline-based regimes were commonly used, including
cyclophosphamide plus doxorubicin and vincristine (CAV). The first randomised trial with topotecan
versus CAV showed similar objective response rates (ORRs), time to progression and OS between
the two treatment arms and better tolerability with intravenous (i.v.) topotecan versus CAV. 65
Subsequently, a phase III trial of oral topotecan demonstrated an improvement in OS versus BSC
(median 25.9 versus 13.9 weeks for topotecan versus BSC, respectively; P = 0.0104), a slower
decline in QoL and greater symptom control in patients with relapsed SCLC, of whom half had
resistant disease. 66 Oral and i.v. topotecan demonstrated similar efficacy in another phase III trial
but with differing toxicity profiles. 67 Either oral or i.v. topotecan is recommended for patients with
platinum-resistant or -sensitive relapse, with CAV as an alternative option [II, B]. Another valid
option in platinum-sensitive patients is rechallenge with first-line platinum plus etoposide [II, B]. 68
A phase III RCT recently showed comparable outcomes in patients with sensitive relapse when
treated with either topotecan or rechallenge with carboplatin plus etoposide. 69



The efficacy of nivolumab and pembrolizumab as third-line monotherapies in stage IV SCLC was
assessed in small phase I/II studies. 70 , 71 In CheckMate 032, a single-arm, phase I/II study, 109
patients were treated with nivolumab (3 mg/kg) as third-line or later therapy. The ORR (primary
outcome measure) was 11.9% (95% CI 6.5% to 19.5%). 70 The median duration of response was
17.9 months (95% CI 3.0–42.1 months). In KEYNOTE-028, a single-arm, phase Ib study, 24
patients who had failed standard treatment were treated with pembrolizumab 10 mg/kg every 2
weeks. 71 ORR was 33.3% (95% CI 15.6% to 55.3%). In addition, in KEYNOTE-158, an
open-label, single-arm phase II study in advanced solid tumours, 76 SCLC patients who had failed
standard first-line treatment (cohort G) were treated with pembrolizumab 200 mg every 3 weeks. 72
ORR was 18.4%. These results led to the Food and Drug Administration (FDA) approvals of both
nivolumab and pembrolizumab as monotherapies for the treatment of patients with stage IV SCLC
who have progressed after platinum-based ChT and at least one other line of therapy. However, in
late 2020/early 2021, the manufacturers of nivolumab and pembrolizumab both voluntarily withdrew
the SCLC indication for their product following discussions with the FDA as both drugs failed to
reach the OS endpoint in their phase III confirmatory trials (KEYNOTE-604, CheckMate 451 and
CheckMate 331), a post-marketing requirement following accelerated approval by the FDA. 73 , 74
In addition, the phase III RCT, CheckMate 331, comparing nivolumab to topotecan (or amrubicin)
as second-line treatment in unselected (platinum-sensitive and -resistant) patients with stage IV
SCLC and a PS of 0–1 failed to demonstrate an improvement in OS, PFS or ORR for nivolumab
versus ChT. 75 Limited efficacy was also seen in the phase II French Cooperative Thoracic
Intergroup 16–03 trial evaluating atezolizumab in relapsed SCLC ( N = 73); the disappointing ORR
(2.3%) and median PFS (1.4 months) following immunotherapy precluded activation of the phase III
part of the study. 76

The combination of cytotoxic T-lymphocyte-associated protein 4 and PD-L1 blockade is being
evaluated in several ongoing trials. CheckMate 032 investigated nivolumab plus ipilimumab in
patients with SCLC who progressed after one or more prior regimens. Although a modest ORR of
19%−23% was reported, this increased to 46.2% in the highest tertile of tumours classified by TMB,
with a median OS of 22 months. 77 , 78 Preliminary results from the phase II BALTIC study
evaluating the combination of durvalumab and tremelimumab in platinum-refractory or -resistant
stage IV SCLC showed similar results with an ORR of 9.5% and a median OS of 6 months. 79
These data require prospective validation and comparison with second-line ChT. In addition, the
studies were carried out before the routine use of immune checkpoint inhibitors as first-line therapy.
No data are available regarding rechallenge with immunotherapy in this setting.

Paclitaxel, irinotecan and temozolomide have all shown a degree of activity, with ORRs in the order
of 15%−29% in small phase II studies. 80 − 83 In a phase III trial (JCOG 0605) comparing triplet
ChT (cisplatin, etoposide and irinotecan) with topotecan as second-line treatment in highly selected,
fit patients with SCLC who had relapsed ≥90 days after first-line therapy, the triplet regimen
demonstrated superiority in terms of OS (median 18.2 versus 12.5 months, respectively; HR 0.67; P
= 0.0079). However, the regimen has never been adopted because of the high proportion of grade
≥3 adverse events. 84

Amrubicin failed to show a survival benefit versus topotecan in a phase III RCT, although a
non-significant and modest improvement in OS was seen in a subset of platinum-refractory patients
(HR 0.77; P = 0.047). 85 Amrubicin is currently not available in Western countries.

Lurbinectedin, a selective inhibitor of RNA polymerase II, has recently been granted orphan drug
status by the European Medicines Agency (EMA) as well as accelerated FDA approval for the
treatment of SCLC. In a recent single-arm, phase II trial (PM1183-B-005–14, NCT02454972 ) of
105 patients with relapsed SCLC, single-agent lurbinectedin 3.2 mg/m 2 given every 3 weeks
showed promising activity as second-line therapy, with an ORR of 35.2% (22.2% in
platinum-resistant and 45% in platinum-sensitive patients), median duration of response of 5.3
months and a manageable safety profile. 86 Median OS was 9.3 months (95% CI 6.3–11.8
months). A randomised phase III trial (ATLANTIS, NCT02566993 ) of lurbinectedin at a dose of 2.0
mg/m 2 plus doxorubicin versus investigator’s choice of CAV or topotecan has completed



recruitment, and a recent press release reported that the trial failed to meet the prespecified
superiority endpoint of OS. 87 Lurbinectedin is a treatment option for patients progressing on or
after first-line platinum-based ChT [III, C; ESMO-MCBS v1.1 score: 1].

Rovalpituzumab tesirine (Rova-T) is an antibody—drug conjugate targeting delta-like ligand 3
protein (DLL3). DLL3 is expressed in the majority of SCLCs whereas there is no or very limited
expression in normal tissue, making it an interesting therapeutic target. However, a phase II study
was less promising, with an ORR of 13.2% and an OS of 5.6 months in patients with DLL3-high
SCLC. 88 Enrolment of two phase III studies ( NCT03061812 , NCT03033511 ) was ceased after
an interim analysis and development of Rova-T was halted. Drugs using bispecific T-cell engager
(BiTE®) and chimeric antigen receptor T-cell approaches are in development and phase I trials are
recruiting. Thus, although DLL3 is an interesting potential target, the efficacy of agents targeting
DLL3 needs to be demonstrated.

SCLC transformation is a known resistance mechanism in patients with epidermal growth factor
receptor (EGFR)-mutated NSCLC who are treated with EGFR tyrosine kinase inhibitors. 89 It
occurs in 3%−5% of patients, especially in the presence of co-occurring RB1 and TP53 mutations.
90 A retrospective analysis of 67 patients with EGFR-mutated SCLC showed a response rate of
54% to platinum—etoposide, with a median PFS of 3.4 months. 91 Of 20 patients who were treated
with a taxane, 10 (50%) had a response. However, none of the 17 patients who were treated with
immunotherapy had a response. Thus, although responses appear inferior compared with those
seen in de novo SCLC, both platinum—etoposide and taxanes are treatment options in patients
with EGFR-mutated SCLC transformation [IV, B].

Surgery may be considered in patients with clinical stages I and II (cT1–2N0) SCLC in the context
of a multimodal treatment concept and following a multidisciplinary board decision [III, B].

When considering surgical treatment for SCLC, pathological mediastinal staging is required [IV, A].

The aim of surgical treatment is to achieve an R0 resection [III, A].

Sublobular resection is not recommended for SCLC [V, E].

During surgery for SCLC, a systematic nodal dissection should be carried out [IV, A].

Adjuvant ChT should be given after surgical resection of SCLC [IV, A].

In patient with an R1-R2 resection or positive mediastinal lymph nodes (N2), adjuvant ChT should
be combined with RT, preferably concurrently [IV, A].

The preferred ChT for patients with limited-stage (stage I-III) SCLC is cisplatin plus etoposide [I, A].

When cisplatin is contraindicated because of comorbidities, carboplatin plus etoposide is an
alternative [II, A].

G-CSF is a treatment option to prevent haematological toxicity [II, B].

Patients with T1–4N0–3M0 tumours and a good PS (0–1) should be treated with concurrent ChT
and thoracic RT [I, A].

The recommended dose fractionation schedule is 45 Gy b.i.d. in 30 fractions [I, A].

Thoracic RT should be initiated as early as possible, starting on the first or second cycle of ChT [II,
A].



When the patient PS or dose to the organs at risk do not allow for the early administration of
thoracic RT, it may be postponed until the start of the third cycle of ChT [II, B].

Sequential CRT is an option for patients who are not candidates for concurrent CRT due to poor
PS, comorbidities and/or disease volume [V, B].

In case of response to ChT, the post-ChT primary tumour should be included in the radiation field
[II, B].

In case of response to ChT, the pre-ChT nodal stations should be included in the radiation field [V,
B].

Omission of elective node irradiation is recommended, in favour of selective node irradiation (i.e.
involved nodes defined as FDG avid on PET—CT, enlarged on CT and/or biopsy-positive) [III, A].

Patients with stage III SCLC with a response after treatment (CRT) and a PS of 0–1 should be
offered PCI [I, A]. PCI can be considered in patients with a PS of 2 [III, B].

The role of PCI is not as well defined in patients with stage I-II SCLC or in those >70 years of age or
who are frail. In such cases, shared decision making is recommended [V, C].

The role of PCI or consolidation thoracic RT in combination with immunotherapy is not well defined
in patients with extensive-stage SCLC due to a paucity of data. Treatment may be considered
following a shared decision-making process [IV, C].

The recommended PCI regimen is 25 Gy/10 fractions [I, A].

An anti-PD-L1 inhibitor (atezolizumab [I, A; ESMO-MCBS v1.1 score: 3] or durvalumab [I, A;
ESMO-MCBS v1.1 score: 3]) in combination with four cycles of a platinum and etoposide can be
offered to all patients with treatment-naive extensive-stage SCLC, a PS of 0–1 and no
contraindications for immunotherapy [I, A].

For immunotherapy-ineligible patients, the preferred first-line treatment of extensive-stage SCLC
(PS 0–1 and PS 2 due to SCLC) is four to six cycles of a platinum plus etoposide [I, A].

In extensive-stage SCLC, cisplatin can be substituted with carboplatin [I, B].

For selected patients, considering age and toxicity profile, cisplatin might be preferred [II, C].

Cisplatin with irinotecan or oral topotecan are alternative treatment options [II, C].

In poor prognosis patients, gemcitabine plus carboplatin is an alternative treatment option [II, C].

In patients achieving a response after ChT and a PS of 0–2, RT to the residual primary tumour and
lymph nodes (30 Gy/10 fractions) is a treatment option [II, C].

PCI (20 Gy/5 fractions and 25 Gy/10 fractions) is justified without prior MRI staging or follow-up in
patients <75 years of age and a PS of 0–2 who achieved a response after ChT [II, B].

In patients with extensive-stage SCLC without brain metastases on brain MRI after ChT and who
can be followed-up with regular brain MRI, PCI may be omitted [II, B].



Patients with platinum-refractory SCLC have a poor prognosis and participation in a clinical trial or
BSC is recommended [II, C].

Either oral or i.v. topotecan is recommended for patients with platinum-resistant or -sensitive
relapse; CAV is an alternative option [II, B].

Lurbinectedin [III, C; ESMO-MCBS v1.1 score: 1] is a treatment option for patients progressing on
or after first-line platinum-based ChT [III, C].

In patients with platinum-sensitive SCLC, rechallenge with first-line platinum plus etoposide can be
considered [II, B].

Both platinum—etoposide and taxanes are treatment options in patients with EGFR-mutated SCLC
transformation [IV, B].

There are still no validated biomarkers that can be used for disease classification that have
prognostic or predictive relevance or that can be used to inform medical treatment decisions. In
addition, no targeted treatment has demonstrated activity in SCLC.

Although no prospective trials are available regarding regular follow-up and its effect on survival,
asymptomatic recurrences might be detected early with regular follow-up, with available treatments
offered while the patient still has a good PS. 92 CT scans every 2–3 months are recommended in
patients with extensive-stage disease potentially qualifying for further treatments [V, C]. Patients
with limited-stage disease who have received potentially curative treatment should undergo
3–6-monthly CT scans for 2 years with lengthening of intervals thereafter [V, C]. Regular brain MRIs
(every 3 months in the first year and then every 6 months) are advised in patients who did not
undergo PCI [II, C]. 12

Another reason for regular (long-term) follow-up is the early detection of second primaries. In one
series, the cumulative relative risk for developing a second primary was 3.73 and was 6.83 for
developing a secondary NSCLC. 93 Yearly follow-up with a low-dose CT scan starting at the end of
regular follow-up may be considered [V, C].

The long-term effects of PCI were studied in several randomised trials. 94 − 96 In the PCI
intergroup trial of 720 patients with non-metastatic SCLC, clinical neurological outcome and QoL
were evaluated. 95 There was no significant difference between the two groups over 3 years in any
of the 17 selected items assessing QoL and neurological and cognitive functions. There was a mild
deterioration over time of communication deficit, fatigue, intellectual deficit and memory. Age was a
significant cofactor of neurocognitive decline and chronic neurotoxicity. 96

In a recently reported Dutch-Flemish randomised phase III trial comparing standard PCI with
hippocampus-sparing PCI, no differences in memory were observed. 97

Neurocognitive decline after PCI may also be caused by other disorders, such as dementia and
depression. 98 In addition, some nutritional deficiencies, which may be exacerbated by systemic
ChT (e.g. vitamin B and folate deficiency), may lead to cognitive impairment, dementia and
depression. Thus, a thorough evaluation is needed before a diagnosis of post-RT cognitive decline
can be made, especially in elderly patients with multiple comorbidities. PCI results in a mild decline
in neurocognitive functioning in ~30% of patients. Severe deterioration requires an in-depth
analysis looking for other treatable causes [IV, A].

Three-quarters of patients with SCLC have comorbidities, with half having two or more
comorbidities. Cardiovascular and pulmonary diseases occur most frequently. 99 Regular
follow-up, paying attention to these comorbidities, could therefore be an option as this may improve
survival. Pre-existing comorbidities, smoking habits and RT to the heart can all result in cardiac



problems. Approximately 10% of patients with stage I-III SCLC experience cardiac problems and
3% die as a result. 100

Continued smoking is associated with a higher risk of tumour recurrences, the development of
second primaries, cardiovascular and cerebrovascular disease and all-cause mortality compared
with those who stop smoking. 101 Moreover, continued smoking is associated with a decreased
QoL among survivors. 102 Smoking cessation in patients already diagnosed with lung cancer
improves PS and health-related QoL and may also improve survival. 103 Therefore, smoking
cessation is highly encouraged [IV, B].

Two- to three-monthly CT scans are recommended in patients with extensive-stage disease
potentially qualifying for further treatments [V, C].

Six-monthly CT scans for 2 years with lengthening of intervals thereafter are recommended for
patients with non-metastatic disease who have received potentially curative treatment [V, C].

Regular brain MRIs (every 3 months for the first year, then every 6 months) are advised in patients
who have not undergone PCI [II, C].

As patients with a history of lung cancer are at high risk of developing a second primary, yearly
follow-up with a low-dose CT starting from the end of regular follow-up may be considered [V, C].

Severe neurocognitive deterioration after PCI requires an in-depth analysis looking for other
treatable causes [IV, A].

The occurrence of second malignancies, particularly if smoking is continued, is of concern in
survivors and smoking cessation counselling is essential [IV, B].

This Clinical Practice Guideline was developed in accordance with the ESMO standard operating
procedures for Clinical Practice Guidelines development (
http://www.esmo.org/Guidelines/ESMO-Guidelines-Methodology ). The relevant literature has been
selected by the expert authors. An ESMO-MCBS table with ESMO-MCBS scores is included in
Supplementary Table S3 , available at https://doi.org/10.1016/j.annonc.2021.03.207 . ESMO-MCBS
v1.1 104 was used to calculate scores for new therapies/indications approved by the EMA and the
FDA ( https://www.esmo.org/Guidelines/ESMO-MCBS ). The scores have been calculated by the
ESMO-MCBS Working Group and validated by the ESMO Guidelines Committee. Levels of
evidence and grades of recommendation have been applied using the system shown in
Supplementary Table S4 , available at https://doi.org/10.1016/j.annonc.2021.03.207 . 105
Statements without grading were considered justified standard clinical practice by the authors.
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10.1093/clinids/18.3.421 8011826 Figure 1. Treatment algorithm for SCLC in patients with
limited-stage disease (i.e. stage I-III SCLC eligible for curative treatment). Purple: general
categories or stratification; red: surgery; dark green: radiotherapy; blue: systemic anticancer
therapy; turquoise: combination of treatments or other systemic treatments; white: other aspects of
management.



c, clinical; CRT, chemoradiotherapy; M, metastasis; MRI, magnetic resonance imaging; N, node; p,
pathological; PCI, prophylactic cranial irradiation; PS, performance status; R, resection; SCLC,
small-cell lung cancer; T, tumour.

a After extensive pathological mediastinal staging.

b The role of PCI is not well defined in patients with stage I-II SCLC, patients >70 years of age and
frail patients. In these cases, shared decision making is recommended, including the option of brain
MRI surveillance.

Purple: general categories or stratification; dark green: radiotherapy; blue: systemic anticancer
therapy; turquoise: combination of treatments or other systemic treatments; white: other aspects of
management.

BSC, best supportive care; ChT, chemotherapy; G-CSF, granulocyte colony-stimulating factor; IO,
immunotherapy; MCBS, ESMO-Magnitude of Clinical Benefit Scale; MRI, magnetic resonance
imaging; PCI, prophylactic cranial irradiation; PS, performance status; RT, radiotherapy; SCLC,
small-cell lung cancer.

a ESMO-MCBS v1.1 score for new therapy/indication approved by the EMA or FDA. The score has
been calculated by the ESMO-MCBS Working Group and validated by the ESMO Guidelines
Committee ( https://www.esmo.org/guidelines/esmo-mcbs/scale-evaluation-forms-v1.0-v1.1/scale-e
valuation-forms-v1.1 ).

b Carboplatin may be replaced by cisplatin in patients <70 years of age or based on the toxicity
profile [II, C].

c In patients with a PS of ≥2, consider ChT dose reduction and/or G-CSF prophylaxis.

d No brain metastasis on MRI before PCI.

Purple: general categories or stratification; blue: systemic anticancer therapy; turquoise:
combination of treatments or other systemic treatments; white: other aspects of management.

BSC, best supportive care; i.v., intravenous; MCBS, ESMO-Magnitude of Clinical Benefit Scale; PS,
performance status; SCLC, small-cell lung cancer; TFI, treatment-free interval.

a ESMO-MCBS v1.1 score for new therapy/indication approved by the EMA or FDA. The score has
been calculated by the ESMO-MCBS Working Group and validated by the ESMO Guidelines
Committee ( https://www.esmo.org/guidelines/esmo-mcbs/scale-evaluation-forms-v1.0-v1.1/scale-e
valuation-forms-v1.1 ).

CBC, complete blood count; CT, computed tomography; DLCO, diffusing capacity of the lung for
carbon monoxide; FDG, [ 18 F]2-fluoro-2-deoxy-D-glucose; FEV1, forced expiratory volume; LDH,
lactate dehydrogenase; MRI, magnetic resonance imaging; PCI, prophylactic cranial irradiation;
PET, positron emission tomography; PS, performance status; RT, radiotherapy; SCLC, small-cell
lung cancer; VC, vital capacity; VO2 max, maximal oxygen uptake.


