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Background & Current Situation

SMALL CELL LUNG CANCER

- 15% of all lung cancer subtypes
- Most related to tobacco
- Radon

- More than two-thirds are diagnosed with extensive stage
- Historic treatments still present
- Poor prognosis (“historic”)



Background & Diagnosis

SMALL CELL LUNG CANCER

- A defined precursor lesion for SCLC has not been identified in humans

- SCLC: typically occurs as a large perihiliar mass, necrotic cut surface. 

- Diagnosis criteria:
- Essential:

- Tumor composed of small cells(less than the size of lymphocytes), with scant 
cytoplasm, oval to spindle shape and high mitotic count (>10 mitoses/2 mm2)

- Tumor cells have finely granular nuclear chromatin 
- Nucleoli are absent or inconspicuous 

- Desirable
- Positive immunohistochemistry for low-molecular-weight cytokeratin
- Frequent expression of neuroendocrine markers (90%)
- Lack of diffuse p40 expression, unless in areas of SCC in a combined SCLC





Small Cell Lung Cancer, new hope ? 
Pathologic and Genomic Profiles

HE: characteristic appearance of small round uniform cells, distinctive nuclear 
features (fine granular chromatin lacking prominent nucleoli)

Ki 67: proliferation index is consistently high (50-100%)

Immunohistochemistry results show expression of epitelial markers such as 
keratin and neuroendocrine markers including synaptophysn, chromogranin A 

and insulinoma-associated protein 1 (INSM1)

Key genomic profiling studies of SCLC including whole exome and whole 
genomic genome analyses published
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Rudin C.M. et al. Nat. Genet. 2012;44:1111–1116; George J, el at. Nature. 2015;524:47–53
  



Genomic Profiles

SMALL CELL LUNG CANCER

SCLC exhibited an extremely high mutation rate of 8.62 nonsynonymous mutations per million base pairs

There was nearly universal functional loss of two key tumor suppressor genes: TP53 and RB1

Targetable mutations in known oncogenes, including BRAF, PTEN, PIK3CA only found in rare cases

High frequency of mutations affecting known epigenetic regulators including histone-modifying genes and
inactivating mutations in NOCTH family members



Genomic Profiles

SMALL CELL LUNG CANCER

Using gene expression data, four subtypes with distinct transcriptional characteristics were defined

Further study is needed to elucidate how this might translate to disease management.
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Rudin C et al.  Nat Rev Cancer 2019, 289–297
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MYC drives dynamic evolution of SCLC subtypes
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Staging

SMALL CELL LUNG CANCER

AJCC and IASLC recommended the using of TNM system for SCLC as well as NSCLC

In clinical practice, however, patients are typically divided into limited versus extensive disease using Veteran´s 
staging system (VALSG)



Current treatment- limited stage

SMALL CELL LUNG CANCER

The current standard treatment is concurrent thoracic radiotherapy and chemotherapy with 
platinum and etoposide
- Based:

- meta-analysis of 13 trials that showed a 14% reduction in the mortality
- Carbo vs cisplatin has shown equivalent efficacy in a randomised trial in limited stage

- Surgery
- Small fraction of patients limited stage disease may be candidates for up-front surgical resection
- Based only on retrospective data

Pignon, J.-P. et al. N. Engl. J. Med. 1992, 327, 1618–162. Kosmidis, Lung Cancer 1995, 12, 146–147. Wakeam, E. et al. Lung 
Cancer 2017, 109, 78–88.
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Current treatment- limited stage

SMALL CELL LUNG CANCER

2010

Prophylactic Cranial Irradiation (PCI)

5 Meta-analyses (Auperin 1999; Meert 2001; Zhang 2014;Ge 2018; Yin 2019; Wen 2020 )
- Decreases brain metastases incidence: RR. 0.46 (95% CI; 0.38-0.57)
- Improves overall survival: 0.84 (95% CI; 0.73-0.97) ≈ 5.4% OS at 3-years

- Dose of 25 Gy standard of care.
- PCI 25 Gy vs 36 Gy : not more effective, more toxic (Le Pechoux  2009)



Current treatment- extensive stage

SMALL CELL LUNG CANCER

About 85% of patients with SCLC have extensive stage disease at the time of diagnosis

Until recently, the standard of care treatment had been platinum—based chemotherapy

 - Outcomes: Overall response rate: 66%, Overal Survival: 9.4 months

The addition of immune checkpoint inhibitors has been the only improvemnet in SCLC for many years
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1st line ES-SCLC: IMpower133 phase I/III placebo-controlled trial  atezolizumab + carboplatin + etoposide

Liu, et al. WCLC 2018 (Abs PL02.07); Horn, et al. N Engl J Med 2018;Reck, et al  ESMO 2019



Paz Ares, et al. Lancet 2019; Paz Ares, et al. ASCO 20.

1st line ES-SCLC: CASPIAN phase IIII study Durvalumab ± tremelimumab + platinum-etoposide.



Summary: Chemo-Immunotherapy in SCLC

•Owonikoko TK presentation at ASCO 2020.
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Current treatment- extensive stage

SMALL CELL LUNG CANCER

Taking these pivotal immunotherapy trials together 

 -There is clearly benefit from the addition of checkpoint inhibitors to platinum- based chemotherapy

- The long tails of K-M curves suggest that there is a small subset of patients, whom we are still ill-equipped

        to identfy

- There has not been any reliable or robust prognostic biomarkers identified

- PDL-1 expression was not predictive of efficacy and likewise tumor mutational burden 

McNamee N. et al. IN J Molecular Sciences 2023.



RTT: Small Cell Lung Cancer

SMALL CELL LUNG CANCER

SCLC: 1,658 p -12.9% total patients registered in the RTT database

Ranges 13.5% and 19%

- Choi CM et al. Report of the Korean Association of Lung Cancer Registry (KALC-R) 2014. Cancer Res Treat 2019
- Sun A et al. A systematic review. Curr Oncol 2019; 26 (3): e372-84.

1,037 patients were extensive-stage: 956 completed data (62.6%)

606 patients limited-stage (36.6%)

SEER 
Database



Characteristic n %

Sex

Male

Female

751

205

78.6

21.4

Age at diagnosis

Mean (SD), years 

Median [min-max], years

64.7 (9.1)

65 [37-88]

Distribution

<55 years

55-64 years

65-74 years

≥75 years

117

355

335

149

12.2

37.1

35

15.6

Race

Caucasian

Other

929

27

97.2

2.8

Patient cancer history*

Head and neck

Bladder/urinary tract

Prostate

Non-melanoma skin

110

21

21

14

10

11.5

2.2

2.2

1.5

1.0

Smoking habit

Never smoker

Former smoker

Smoker

14

357

579

1.5

37.3

60.6

ECOG at diagnosis

0

1

≥2

221

507

228

23.1

53.0

23.8

Symptoms at diagnosis

Asymptomatic

Symptomatic

Unknown

54

882

23

5.6

92.3

2.4
Metastasis at diagnosis

Liver

Bone

Thoracic lymphadenopathy

Lung

Extrathorax- lymphaden

Adrenal

CNS

924

422

333

299

237

206

203

189

96.7

44.1

34.8

31.3

24.8

21.5

21.2

19.8
Comorbidities*

Hypertension

Dyslipidemia

COPD

Diabetes mellitus

Heart disease

826

460

330

248

248

180

86.4

48.1

34.5

25.9

25.9

18.8

Characteristic n %

RTT: Small Cell Lung Cancer

SMALL CELL LUNG CANCER

SCLC: 1,658 p -12.9% total patients registered in the RTT database
1,037 patients were extensive-stage: 956 completed data
606 patients limited-stage

EXTENSIVE DISEASE

CASPIAN
Untreated 10%
IMP 133
9% treated

CASPIAN/IMP 133
PS 0/1
100%

CASPIAN
63 (35-82)
IMP 133

64 (28-90)

CASPIAN
40%

IMP 133
38.3%

Datos del  Registro de Tumores Torácicos del Grupo Español de Cáncer de Pulmón



RTT: Small Cell Lung Cancer

SMALL CELL LUNG CANCER

First line

(n=879)

Number of cycles

Mean (sd)

Median [min-max]
4.3 (1.9)

4 (1-12)

Duration of treatment (months)

Mean (SD)

Median [min-max]
2.86 (1.78)

3.0 [0-16.1]

Best response, n (%)

CR

PR

SD

PD

NE

ND

24 (2.7%)

449 (51.5%)

72 (8.2%)

108 (12.3%)

87 (9.9%)

50 (5.7%)

FIRST LINE: 91.9%
Carboplatin+ etoposide: 61.8% 
Cisplatin+ etoposide: 31.7%

Paz-Ares L ASCO 2020

ORR-RTT
54.2%

CASPIAN/CONTROL

Median 4 (both IPM 133)

Carbo-Etop: 78% vs 61.8%
Cisp – Etop: 25% vs 31.7% n.s.

Datos del  Registro de Tumores Torácicos del Grupo Español de Cáncer de Pulmón

Horn L NEJM 2018



RTT: Small Cell Lung Cancer

SMALL CELL LUNG CANCER

First line

(n=879)

Second line

(n=344)

Third line

(n=132)

Number of cycles

Mean (sd)

Median [min-max]
4.3 (1.9)

4 (1-12)

3.7 (3.3)

3 (1-31)

3.4 (2.7)

3 [1-16]

Duration of treatment (months)

Mean (SD)

Median [min-max]
2.86 (1.78)

3.0 [0-16.1]

2.39 (2.67)

1.8 [0-18.9]

1.96 (2.11)

1.4 [0-15.2]

Best response, n (%)

CR

PR

SD

PD

NE

ND

24 (2.7%)

449 (51.5%)

72 (8.2%)

108 (12.3%)

87 (9.9%)

50 (5.7%)

9 (2.6%)

64 (18.7%)

55 (16.0%)

128 (37.3%)

48 (14.0%)

18 (5.2%)

1 (0.8%)

17 (12.9%)

22 (16.7%)

49 (37.1%)

24 (18.2%)

4 (3.0%)

FIRST LINE: 91.9%
Carboplatin+ etoposide: 61.8% 
Cisplatin+ etoposide: 31.7%

SECOND LINE: 36%

THIRD LINE: 13.8%

CASPIAN
42%

IMP 133
50.2%

CASPIAN
12 %-14%

IMP 133
14.4%

Datos del  Registro de Tumores Torácicos del Grupo Español de Cáncer de Pulmón



Event 

(progression)
Censored HR CI 95% p-value

Total 745 (77.9%) 211 (22.1%)
Sex

Male

Female

598 (79.6%)

147 (71.7%)

153 (20.4%)

58 (28.3%)

-

0.802 0.669-0.960

0.016

Age

Mean (SD)

Median [min-max]

64.9 (9.3)

65 (37-88)

64.0 (8.4)

64 (42-87)

1.016 1.007-1.024 <0.001

Smoking habit

Smoker

Former smoker

Never smoker

460 (79.4%)

275 (76.4%)

8 (57.1%)

119 (20.6%)

85 (23.6%)

6 (42.9%)

-

0.877

0.363

0.754-1.019

0.180-0.732

0.006

0.086

0.005
Asbestos exposure

No

Yes

234 (70.5%)

26 (81.3%)

98 (29.5%)

6 (18.8%)

-

1.271 0.847-1.908

0.247

CNS metastasis

No

Yes

603 (78.6%)

142 (75.1%)

164 (21.4%)

47 (24.9%)

-

1.068 0.889-1.908

0.484

ECOG

0

1

≥2

167 (75.6%)

389 (76.7%)

189 (82.9%)

54 (24.4%)

118 (23.3%)

39 (17.1%)

-

1.212

2.229

1.011-1.453

1.807-2.749

<0.001

0.038

<0.001

Higher mortality rates were significantly 
associated with male sex, older age, 
smoking habit and ECOG

EXTENSIVE DISEASE

RTT: Small Cell Lung Cancer

SMALL CELL LUNG CANCER



Owonikoko T, et al.  JCO 2021Reck M, et al. JCO 2016

Current treatment- extensive stage

SMALL CELL LUNG CANCER
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- RWE small cell lung cancer in our country

- New drugs, relevant new data?

- Biomarkers?

- Future
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- RWE small cell lung cancer in our country

- New drugs, relevant new data?

- Biomarkers?

- Long-term data IO

- Future







2-year OS 

rate (%)
95% CI p-value

Sex

Male

Female

13.4

20.3

10.5-17.1

14.1-29.0

0.077

Age

<65 years

≥65 years

17.2

12.4

12.9-21.9

8.8-16.6

0.117

ECOG

0

1

≥2

23.0

14.9

6.7

15.9-30.9

11.1-19.2

3.3-11.8

0.001

Smoking habit

Never/former smoker

Smoker

20.7

11.5

15.6-26.3

8.3-15.2

0.004

Metastasis

Liver

Bone

Thoracic adenopathy

Lung

Extrathoracic adenopathy

Adrenal

CNS

Pleural effusion

9.2

9.7

9.6

14.3

13.3

10.6

11.9

11.8

5.9-13.3

6.1-14.4

5.5-15.1

8.8-21.0

7.9-20.0

6.1-16.5

6.4-19.3

6.2-19.3

0.001

0.012

0.031
0.850

0.594

0.117

0.367

0.360
Treatment

Carboplatin + Etoposide VP16

Cisplatin + Etoposide VP16

14.3

21.0

10.8-18.4

14.8-28.0

0.078

Long-term survival
63/956 (6.6%) patients (44 men and 19 women) were alive after 2-year follow-up

Multivariate analysis of 2-year OS
Better ECOG,  smoking habit,
Absence of liver, bone mts

Most (95.2%) were smokers/former
ECOG PS 0 (31.7%) or 1 (58.7%)

Higher proportion received Carbo-E
than Cis-E (63.5% vs 31.7%)



RTT: Long-term survival
63/956 (6.6%) patients (44 men and 19 women) were 
alive after 2-year follow-up

RTT vs Cochrane
RTT: Small Cell Lung Cancer

SMALL CELL LUNG CANCER



Phase III trials 1st line ES-SCLC: Comparison of Overall Survival
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Recurrent disease

SMALL CELL LUNG CANCER

Patients who experience progression > 90 days: platinum-sensitive
 - PFS  4.7 m (platinum) vs 2.7 m (topetecan); ORR: 49% vs 25%. Not difference OS
   Baize N et al. Lancet Oncol 2020
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Recurrent disease

SMALL CELL LUNG CANCER

CNS mets excluded, one prior chemotherapy

FDA approval as second-line….confirmatory study: LAGOON Trial: Lurbi vs Topo vs Lurbi+ Irino…..¿? 
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Recurrent disease

SMALL CELL LUNG CANCER

Immunotherapy

Pembro KN 028 Ott JCO 2017. 
- ORR: 33.3%; mOS: 9.7 m; 37.7% OS 1-y

Nivolumab CM 032
- mOS: 4.4m; 27% OS 1-y; Antonia S Lancet oncol 2016

FDA (but not EMA) initially approved nivolumab in 2018 and pembrolizumab in 2019 as third-line treatments

- Phase III confirmatory: did not show any survival benefit CM 331 (indication withdrawn)
 - Nivo vs Topotecan or amrubicin: mOS: 7.5 vs 8.4; OS 1-y: 37% vs 34%  Spigel Ann Oncol 2021

- Pembrolizumab remains an approved option 



SMALL CELL LUNG CANCER

Emerging therapies

SMALL CELL LUNG CANCER



Rudin et al. Nat Rev Cancer 2019

The treatment landscape for SCLC has remained largely unchanged 
since the introduction of chemotherapy
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SMALL CELL LUNG CANCER

Kim Science 2022
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Up to 85% of human SCLC tumors express the DLL3 protein on the cell surface

Rudin C J Hematol Oncol 2023
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SMALL CELL LUNG CANCER

Tarlatamab: New Star on the Horizon for Small-Cell Lung Cancer?
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Emerging therapies

SMALL CELL LUNG CANCER



Targeting DNA damage response promotes anti-tumor 

immunity through STING- mediated T-cell activation in SCLC

Sen et al. Cancer Discov 2019

• Despite having one of the highest TMB among solid tumors, SCLC paradoxically shows 

lower expression of PDL1 and relatively immunosuppressed phenotypes with low levels of 

infiltrating T-cells

• Targeting PARP and checkpoint kinase 1 (CHK1) significantly increased protein and surface 

expression of PDL1

✓ Adding PARP or CHK1 inhibitors to ICI may enhance treatment efficacy in SCLC 

patients Vehicle PD-L1 Olaparib Combination

C
D

3
C

D
8

Cytotoxic T cell 

infiltrates increased 

in SCLC tumors 

treated with PARPi 

plus PDL1i
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Emerging therapies
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Conclusions

▪ First-line IO + EP/Carbo demonstrated a statistically significant improvement in OS compared 
with a robust control arm

– 53.7% vs 39.8% of patients alive at 12 months; 33.9% vs 24.7% alive at 18 months (Durva)

– 51.9% vs 39% of patients alive at 12 months; 34% vs 21% alive at 18 months (Atezo)

– Benefit was consistent across all groups of patients

▪ Clinical benefit was observed across all efficacy endpoints

– PFS rate at 12 months 17.5% vs 4.7% 

– PFS rate at 12 months 12.6% vs 5.4%

▪ Safety findings were consistent with the known safety profiles of all agents received

▪ Ongoing exploration of novel strategies in SCLC include

– New chemotherapeutics (lurbenectidin) as single agent and in combination

– Targeted agents (DDR agents, cell cycle modulators, AAG) particularly in combination schedules (Chemo, IO)

– Novel IO agents (AMG 757,…) and combos 
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