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Small Cell Lung Cancer

• SCLC accounts for ~ 13% of all lung 

cancers in the US

• Previously called oat-cell carcinoma

• Associated with a history of significant 

tobacco use

• Unique biology: rapid proliferation, 

abrupt presentation, bulky central 

tumor, hematogenous metastases at 

onset

• Poor outcomes

Oronsky. Neoplasia. 2017;19:842. Alvarado-Luna. Transl Lung Cancer Res. 2016;5:26. Howlander. SEER Cancer Statistics Review, 1975-2014.



Pathogenesis of Lung Cancer



Clinical Presentation

•Local symptoms: cough, 50%; dyspnea, 40%; chest pain, 35%; hemoptysis, 20%; hoarseness, 10%

•Distant symptoms: weight loss, 50%; weakness, 40%; anorexia, 30%; paraneoplastic syndrome, 15%; 
fever, 10%

•Paraneoplastic syndromes: ectopic hormone-associated syndromes, immune-mediated neurologic 
syndromes

Jackman. Lancet. 2005;366:1385. Images courtesy of Anna F. Farago, MD, PhD.



Sites of metastases 



Staging – TNM staging

•Diagnosis by FNA or biopsy

•Staging workup
•CT chest/abdomen/pelvis
•Brain MRI
•PET scan to rule out distant metastases

Kalemkerian. Cancer Imaging. 2011;11:253. Alvarado-Luna. Transl Lung Cancer Res. 2016;5:26. Sabari. Nat Rev Clin Oncol. 2017;14:549



Epidemiology of SCLC

Bayal et. Al.



Survival according to the stage

1.1–2.7) and 2.7 (95% CI 1.7–4.4) for Charlson comor-

bidity index (which predicts the 1-year mortality of a 

patient with a range of comorbidities) grades 1, 2 and 

≥3, respectively20.

SCLC has an exceptionally high mortality rate relative 

to other common solid tumours. In a US Surveillance, 

Epidemiology, and End Results (SEER) registry data 

analysis, although the 5-year survival rate was marginally 

improving, the median survival for the 1983–2012 period 

was just 7 months21. Clinical trial data in the past decade 

(discussed below) suggest that outcomes are improving 

but entry to these studies is notably delimited by perfor-

mance status (a patient’s ability to function in daily life) and 

other criteria that restrict the participation of patients with 

comorbidities. Current CT screening recommendations 

that demonstrably reduce overall lung cancer mortality do 

not seem to improve SCLC outcomes22,23.

Mechanisms/pathophysiology
SCLC tumour mutational profiling reveals a clear smok-

ing signature, providing direct evidence that tobacco 

carcinogens are responsible for the initiation of SCLC24. 

Concomitant inactivation of two tumour suppressors, 

p53 and RB (encoded by TP53 and RB1, respectively), 

is found in the vast majority of SCLC cases24. This dual 

inactivation of tumour suppressors is distinct from the 

primary oncogenic drivers of many other solid tumours, 

notably non-small-cell lung cancers (NSCLC), in which 

activating oncogenic mutations seem to be essential 

for tumorigenesis. Changes in the lung stroma and 

immune microenvironment also presumably contri-

bute to SCLC tumorigenesis12. However, overall, how 

these tumour-intrinsic and tumour-extrinsic factors 

affect the cell type from which SCLC initiates, and how 

these tumours grow, metastasize and respond to therapy, 

remains incompletely understood.

Key genetic lesions underlying SCLC

It has been known for several decades that the loss of 

p53 and RB1 occurs frequently in SCLC25,26. Other 

early studies described the amplification of MYC 

family genes (MYC, MYCL and MYCN) in a subset of 

SCLC tumours27–29. These observations have been val-

idated in DNA and RNA sequencing analyses of larger 
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Fig. 2 | SCLC incidence and survival statistics.  a | Age-adjusted 

incidence of small-cell lung cancer (SCLC) in the USA for the period 

1975–2017. SCLC incidence in the USA has been declining following 

trends in cigarette use. Although SCLC was substantially more common 

in men than in women in the 1980s, the difference in incidence between 

the sexes has narrowed to essentially equal disease incidence by 2017. 

Data are from the Surveillance, Epidemiology, and End Results (SEER) 

registry database. b | SCLC survival probability over time by stage at time 

of diagnosis. SCLC survival according to clinical tumour–node–metastasis 

(TNM) stage using Union for International Cancer Control eighth edition 

criteria147. An alternat ive staging system, that  of the Veterans 

Administrat ion Lung Study Group (VALSG), dist inguishes between 

limited-stage disease (Limited; confined to one hemithorax and a single 

radiat ion port) and extensive-stage disease (Ex)148. TNM stages I–III 

generally correspond to limited-stage disease and TNM stage IV to 

extensive-stage disease in the VALSG staging system (vertical colour bar). 

The disease frequency at diagnosis by TNM stage I–IV is indicated. Part b 

adapted with permission from REF.147, Elsevier.
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Treatment



Cisplatin Etoposide compared to other doublets



Overall Survival with Radiation



Evolution of Systemic therapy in SCLC

Sabari. Nat Rev Clin Oncol. 2017;14:549. Saleh. Immunotherapy. 2019;11:457



Evolution of Systemic therapy in SCLC



SCLC – lack of expression of driver mutations

Reprinted by permission from Springer Nature: George. Comprehensive genomic profiles of small cell lung cancer. Nature. 
2015;524:47. Copyright. 2015.



SCLC has high tumor mutational burden

Peifer. Nat Genet. 2012;44:1104. Alexandrov. Nature. 2013;500:415



PDL1 Expression

• No PD-L1 expression 

detected by IHC on 

tumor cells in 94 SCLC 

cases

• 18.5% of cases (17/92) 

showed PD-L1 

expression in tumor-

infiltrating macrophages 

• 48% (45/94) of cases 

showed PD-1–positive 

T-lymphocytes
Schultheis. Eur J Cancer. 2015;51:421. 



IMpower133: Atezolizumab + Chemotherapy for 
Advanced SCLC

Liu. IASLC WCLC. 2018. Abstr PL0-207. Horn. NEJM. 2018;379:2220. Horn. AACR 2020. Abstract 9759.



IMpower133: PFS

Horn. NEJM. 2018;379:2220



IMpower133: Updated OS

Horn. NEJM. 2018;379:2220



IMpower133: Updated OS by Subgroup

Horn. NEJM. 2018;379:2220



IMpower133: Updated Safety

Horn. NEJM. 2018;379:2220



CASPIAN 3-Yr Update: Study Design

Paz-Ares. ESMO 2021. Abstr LBA61



CASPIAN 3 year OS update

Paz-Ares L, et al. Presented at: ESMO Congress; September 16-21, 2021; virtual. Abs LBA61.



CASPIAN 3-Yr Update: OS With Durvalumab + 
EP vs EP Alone

Paz-Ares. ESMO 2021. Abstr LBA61



CASPIAN 3-Yr Update: Subgroup Analysis of OS 
With Durvalumab + EP vs EP Alone

Paz-Ares. ESMO 2021. Abstr LBA61



CASPIAN 3-Yr Update: Treatment Exposure

• Most patients at risk at Yr 3 in the durvalumab-containing arms remained on 
durvalumab treatment at the data cutoff (March 22, 2021)

• Exposure to chemotherapy and tremelimumab remained unchanged at these data 
cutoff compared with previous analysis 

Paz-Ares. ESMO 2021. Abstr LBA61



CASPIAN 3-Yr Update: Serious Adverse Events

Paz-Ares. ESMO 2021. Abstr LBA61



CheckMate 331: Second-line Nivolumab in Patients 
With Relapsed SCLC

Reck. ESMO IO Congress 2018. Abstr LBA5



CheckMate 331: PFS With Nivolumab vs 
Chemotherapy

Reck. ESMO IO Congress 2018. Abstr LBA5



CheckMate 331: OS With Nivolumab vs Chemotherapy

Reck. ESMO IO Congress 2018. Abstr LBA5



CheckMate 451: Nivolumab + Ipilimumab vs 
Nivolumab vs Placebo as Maintenance Therapy for ES-

SCLC

Owonikoko. ELCC 2019. Abstr LBA1_PR.  



CheckMate 451: OS With Nivolumab + Ipilimumab vs 
Placebo (Primary Endpoint)

Owonikoko. ELCC 2019. Abstr LBA1_PR.  



CheckMate 451: OS Nivolumab + Ipilimumab vs 
Nivolumab vs Placebo

Owonikoko. ELCC 2019. Abstr LBA1_PR.  



CheckMate 451: PFS for Nivolumab + Ipilimumab or 
Nivolumab vs Placebo

Owonikoko. ELCC 2019. Abstr LBA1_PR.  



RB1 Wildtype SCLC – Benefit from ICI

Dowlati lab



Checkmate 032 – Validation of RB WT and ICI



Phase II Update: Second-line Lurbinectedin
Monotherapy in Patients with Relapsed Advanced 

SCLC

Paz-Ares. ASCO 2019. Abstract 8506. 2. Yang. J Hematol
Oncol. 2019;12:47. 3. NCT02566993.



ATLANTIS: Study Design

Paz-Ares. WCLC 2021. Abstr PL02.03.



ATLANTIS: OS in ITT Population

Paz-Ares. WCLC 2021. Abstr PL02.03. Reproduced with permission.



Summary

•The majority of progress in SCLC over the past 30 years has been in 
radiation oncology 

•However, the addition of checkpoint inhibitors durvalumab and 
atezolizumab has made a modest impact in overall survival.

•Long-term follow-up from the Caspian trial shows a 17.6% 3 year survival 
rate for extensive stage SCLC, a major advancement in SCLC treatment. 

•Novel drugs are likely to make further impact in the near future. 
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