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Cancer mortality rate trends (1983-2022)



5-Year Survival Rate

Five-Year Overall Survival and Prognostic Factors in Patients with 
Lung Cancer: Results from the Korean Association of Lung Cancer 
Registry (KALC-R) 2015

I : 82%
II : 59%
III : 16%
IV : 10%

LD : 16%
ED : 4%



Small cell lung cancer

• A fast-growing, aggressive type of lung cancer that originates in 
neuroendocrine cells of the lungs.

• Epidemiology: Accounts for 10-15% of all lung cancers.

• Characteristics:
• Strongly associated with smoking (>95% of cases).
• Rapid growth and early metastasis.
• Often diagnosed at an advanced stage.

• Poor prognosis due to early spread.



Diagnosis and Stage

1/3 at Diagnosis 2/3 at Diagnosis



Stage and Treatment of lung cancer

Treatment plan

Stage IA Surgery

Stage IB-II Surgery ± Adjuvant CTx
Surgery ± Adjuvant Target therapy

Neoadjuvant IO + CTx -> Surgery

Stage 
IIIA/IIIB

Surgery ± Adjuvant CTx ± Adjuvant IO Tx
Surgery ± Adjuvant Target therapy

Neoadjuvant IO + CTx -> Surgery ± Adjuvant IO Tx
Concurrent chemoradiation

± Operation or Consolidation ImmunoTx
Stage IIIB/C

Stage IV
or

Recurred dz

Targeted therapy
Immunotherapy ± CTx

Cytotoxic CTx
Supportive care

Treatment plan

Limited stage Concurrent CCRTx
followed by PCI

Extensive stage Immunotherapy ± CTx
Cytotoxic CTx

Non-small cell lung cancer Small cell lung cancer



Timeline depicts SOC and new therapies for SCLC approved by the FDA.

*Relapsed SCLC2,7. †12% of patients treated with PCI had extensive initial disease10. ‡Metastatic SCLC12,13.

ES-SCLC, extensive-stage SCLC; FDA, Food and Drug Administration; IV, intravenous; PCI, prophylactic cranial irradiation; PO, oral; SCLC, small cell lung cancer; SOC, standard of care.

1. Evans WK, et al. J Clin Oncol. 1985;3:1471-1477. 2. TOPOTECAN Injection Prescribing Information, Pfizer; 2014. 3. Ardizzoni A, et al. J Clin Oncol. 1997;15:2090-2096. 4. Okamoto H, et al. J Clin Oncol. 1999;17:3540-3545. 5. Aupé rin A, et al. N Engl J Med. 1999;341:476-484. 6. vo

n Pawel J, et al. J Clin Oncol. 2014;32:4012-4019. 7. HYCAMTIN® (topotecan) Prescribing Information, GlaxoSmithKline;2007. 8. FDA. https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-atezolizumab-extensive-stage-small-cell-lung-cancer.

Accessed May 15, 2024. 9. Horn L, et al. N Engl J Med. 2018;379:2220- 2229. 10. FDA. https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-durvalumab-extensive-stage-small-cell-lung-cancer. Accessed May 15, 2024. 11. Trigo J, et al. Lancet

Oncol. 2020;21:645-654. 12. FDA. https://www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-lurbinectedin-metastatic-small-cell-lung-cancer . Accessed May 15, 2024.

13. FDA. https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-accelerated-approval-tarlatamab-dlle-extensive-stage-small-cell-lung-

cancer#:~:text=On%20May%2016%2C%202024%2C%20the,Imdelltra%2C%20Amgen%2C%20Inc.). Accessed July 9, 2024.

Timeline of SCLC

Chemotherapy First-line treatment

Radiotherapy Second-line treatment

Immunotherapy Brain metastases prophylaxis

Cisplatin + 

etoposide1

Topotecan*

(IV)2,3

Carboplatin +

etoposide4

PCI†,5

Amrubicin6

Topotecan*

(PO)7

1990 1995 2000 20051985

1999

1985 1996

2002

2007

Atezolizumab8,9

2020

2020

Durvalumab10

Lurbinectedin‡,11,12

2019

2025

Tarlatamab13

7

2024

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-atezolizumab-extensive-stage-small-cell-lung-cancer
https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-atezolizumab-extensive-stage-small-cell-lung-cancer.%20Accessed%20March%2014
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-durvalumab-extensive-stage-small-cell-lung-cancer
https://www.fda.gov/drugs/drug-approvals-and-databases/fda-grants-accelerated-approval-lurbinectedin-metastatic-small-cell-lung-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-accelerated-approval-tarlatamab-dlle-extensive-stage-small-cell-lung-cancer#%3A~%3Atext%3DOn%20May%2016%2C%202024%2C%20the%2CImdelltra%2C%20Amgen%2C%20Inc
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Treatment of SCLC

Limited disease Concurrent CTx(Etoposide + platinum) + RTx
followed by PCI





ADRIATIC: durvalumab as consolidation treatment for patients with limited-stage small-cell lung cancer (LS-SCLC) 

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



ADRIATIC study design

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Overall survival (dual primary endpoint)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



OS subgroup analysis

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Progression-free survival* (dual primary endpoint)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



PFS subgroup analysis

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Exposure and safety summary

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Conclusions

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Durvalumab as consolidation therapy in limited-stage SCLC (LS-SCLC):

Outcomes by prior concurrent chemoradiotherapy (cCRT) regimen and

prophylactic cranial irradiation (PCI) use in the ADRIATIC trial

Suresh Senan,1 David Spigel,2 Byoung Chul Cho,3 Konstantin K. Laktionov,4

Yoshitaka Zenke,5 Ki Hyeong Lee,6 Qiming Wang,7 Alejandro Navarro,8
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Unit, Ciberonc and Universidad Complutense, Madrid, Spain; 17AstraZeneca, Mississauga, ON, Canada; 18AstraZeneca, Waltham,

MA, USA; 19AstraZeneca, New York, NY, USA; 20Jilin Cancer Hospital, Changchun, China.

LBA81



Post-hoc analyses of durvalumab versus placebo in prespecified subgroups defined by 

PCI use and prior cCRT-related variables

Phase 3 ADRIATIC trial subgroup analyses

†If disease control was achieved and no additional benefit was expected with an additional cycle of CT, in the opinion of the investigator.
‡RT must commence no later than end of cycle 2 of CT. §Based on the first cycle of CT.

BID, twice daily; CT, chemotherapy; Gy, gray; HR, hazard ratio;

ITT, intention-to-treat; QD, once daily; RT, radiotherapy.

ITT population Durvalumab (n = 264) Placebo (n = 266)

Received PCI, % 54 54

Carboplatin / cisplatin CT,§ % 34 / 66 33 / 67

BID / QD thoracic RT, % 26 / 74 30 / 70

PCI/cCRT components (in line with standards of care)*

• PCI delivered before randomisation, as clinically indicated

• Four cycles of platinum (cisplatin or carboplatin) and 

etoposide (three permitted†)

• RT: 60–66 Gy QD over 6 weeks or 45 Gy BID over 3 weeks‡

• Analyses of OS, PFS, and safety with durvalumab vs placebo in subgroups of patients who received:

– PCI or no PCI

– Carboplatin- or cisplatin-based CT

– BID or QD RT

• Multivariable analyses: for each subgroup, HRs for durvalumab vs placebo were calculated from an unstratified multivariable Cox proportional 

hazards model with a treatment-by-subgroup (PCI, CT, or RT) interaction term that was adjusted for PCI, CT, RT, time from cCRT to randomisation, 

response to cCRT, age, sex, WHO PS, and disease stage

*The components and delivery of standard of care may vary based on patient characteristics and region.



PCI-yes and PCI-no subgroups – OS
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No. at risk:

D, PCI-yes 142 139 132 127 124 118 110 105 100 93 82 63 51 40 29 23 19 15 8 4 1 0
P, PCI-yes 143 140 133 129 122 110 100 95 91 89 77 61 48 37 26 20 14 13 5 3 1 0

No. at risk:

D, PCI-no 122 122 116 109 99 89 79 78 72 69 59 47 39 28 22 16 8 4 3 1 0 0
P, PCI-no 123 120 114 102 92 85 75 69 60 54 46 36 32 25 18 11 9 6 3 2 0 0

62.1%

56.5%

37.3%

50.2%

*Subgroup HRs and CIs calculated using an unstratified Cox proportional hazards model.
†ITT HR and CIs calculated using a Cox proportional hazards model stratified by receipt of PCI.

‡Multivariable analysis interaction p-value 0.96.

PCI-yes PCI-no ITT

D (n = 142) P (n = 143) D (n = 122) P (n = 123) D (n = 264) P (n = 266)

Median OS (95% CI), months NR (43.9–NE) 42.5 (33.4–NE) 37.3 (24.3–NE) 24.1 (18.8–31.1) 55.9 (37.3–NE) 33.4 (25.5–39.9)

3-year OS, % 62.1 56.5 50.2 37.3 56.5 47.6

HR (95% CI) 0.75 (0.52–1.07)* 0.71 (0.51–0.99)* 0.73 (0.57–0.93)†

Multivariable HR (95% CI) 0.72 (0.50–1.03)‡ 0.73 (0.52–1.02)‡ –

PCI-yes PCI-no

CI, confidence interval; NE, not estimable; NR, not reached; yr, year.



PCI-yes and PCI-no subgroups – PFS
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No. at risk:

D, PCI-yes 142 114 89 79 70 63 61 59 50 47 31 31 21 13 13 8 8 3 3 0 0 0
P, PCI-yes 143 116 84 76 62 52 47 45 42 41 28 28 18 13 12 9 9 3 3 0 0 0

No. at risk:

D, PCI-no 122 98 72 56 43 42 40 39 34 31 20 20 12 8 6 2 2 1 1 0 0 0
P, PCI-no 123 92 62 46 38 36 32 31 29 28 19 19 16 10 10 6 5 2 2 0 0 0

54.6%

38.5%

37.1%

29.3%

*Subgroup HRs and CIs calculated using an unstratified Cox proportional hazards model.
†ITT HR and CIs calculated using a Cox proportional hazards model stratified by TNM stage and receipt of PCI.

‡Multivariable analysis interaction p-value 0.50.

PCI-yes PCI-no ITT

D (n = 142) P (n = 143) D (n = 122) P (n = 123) D (n = 264) P (n = 266)

Median PFS (95% CI), months 28.2 (16.8–44.2) 13.0 (9.2–17.0) 9.1 (7.3–14.3) 7.4 (5.7–9.2) 16.6 (10.2–28.2) 9.2 (7.4–12.9)

2-year PFS, % 54.6 38.5 37.1 29.3 46.2 34.2

HR (95% CI) 0.73 (0.52–1.00)* 0.80 (0.59–1.09)* 0.76 (0.61–0.95)†

Multivariable HR (95% CI) 0.72 (0.52–0.99)‡ 0.84 (0.61–1.15)‡ –

PCI-yes PCI-no

TNM, Tumour-Node-Metastasis.



Carboplatin and cisplatin CT subgroups – OS
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No. at risk:

D, carboplatin 91 90 84 81 77 71 68 66 65 63 55 40 32 23 17 11 8 4 2 1 1 0
P, carboplatin 88 86 84 77 69 63 57 52 47 45 41 28 22 16 11 8 6 3 1 1 0 0

No. at risk:

D, cisplatin 173 171 164 155 146 136 121 117 107 99 86 70 58 45 34 28 19 15 9 4 0 0
P, cisplatin 178 174 163 154 145 132 118 112 104 98 82 69 58 46 33 23 17 16 7 4 1 0

65.3%

46.7% 48.1%

52.1%

*Subgroup HRs and CIs calculated using an unstratified Cox proportional hazards model.
†ITT HR and CIs calculated using a Cox proportional hazards model stratified by receipt of PCI.

‡Multivariable analysis interaction p-value 0.17.

Carboplatin CT Cisplatin CT ITT

D (n = 91) P (n = 88) D (n = 173) P (n = 178) D (n = 264) P (n = 266)

Median OS (95% CI), months NR (42.5–NE) 33.4 (21.7–NE) 41.9 (27.7–NE) 34.3 (25.4–40.7) 55.9 (37.3–NE) 33.4 (25.5–39.9)

3-year OS, % 65.3 46.7 52.1 48.1 56.5 47.6

HR (95% CI) 0.56 (0.35–0.89)* 0.82 (0.61–1.10)* 0.73 (0.57–0.93)†

Multivariable HR (95% CI) 0.55 (0.35–0.87)‡ 0.81 (0.60–1.08)‡ –

Carboplatin CT Cisplatin CT



Carboplatin and cisplatin CT subgroups – PFS
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No. at risk:

D, carboplatin 91 79 59 50 43 42 41 38 33 32 18 18 12 6 5 2 2 0 0 0 0 0
P, carboplatin 88 67 46 39 32 28 25 24 20 20 11 11 7 6 6 4 3 1 1 0 0 0

No. at risk:

D, cisplatin 173 133 102 85 70 63 60 60 51 46 33 33 21 15 14 8 8 4 4 0 0 0
P, cisplatin 178 141 100 83 68 60 54 52 51 49 36 36 27 17 16 11 11 4 4 0 0 0

54.8%

33.2%

41.8%

34.8%

*Subgroup HRs and CIs calculated using an unstratified Cox proportional hazards model.
†ITT HR and CIs calculated using a Cox proportional hazards model stratified by TNM stage and receipt of PCI.

‡Multivariable analysis interaction p-value 0.11.

Carboplatin CT Cisplatin CT ITT

D (n = 91) P (n = 88) D (n = 173) P (n = 178) D (n = 264) P (n = 266)

Median PFS (95% CI), months 27.9 (11.1–38.7) 9.2 (5.8–14.6) 11.4 (9.0–23.4) 9.7 (7.4–13.3) 16.6 (10.2–28.2) 9.2 (7.4–12.9)

2-year PFS, % 54.8 33.2 41.8 34.8 46.2 34.2

HR (95% CI) 0.61 (0.41–0.90)* 0.86 (0.65–1.13)* 0.76 (0.61–0.95)†

Multivariable HR (95% CI) 0.60 (0.40–0.88)‡ 0.89 (0.67–1.17)‡ –

Carboplatin CT Cisplatin CT



BID and QD RT subgroups – OS

*Subgroup HRs and CIs calculated using an unstratified Cox proportional hazards model.
†ITT HR and CIs calculated using a Cox proportional hazards model stratified by receipt of PCI.

‡Multivariable analysis interaction p-value 0.95.
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43.3%

53.1%

BID RT QD RT ITT

D (n = 69) P (n = 79) D (n = 195) P (n = 187) D (n = 264) P (n = 266)

Median OS (95% CI), months NR (NE–NE) 44.8 (29.4–NE) 41.9 (32.0–NE) 26.1 (21.7–36.8) 55.9 (37.3–NE) 33.4 (25.5–39.9)

3-year OS, % 65.8 57.4 53.1 43.3 56.5 47.6

HR (95% CI) 0.68 (0.40–1.14)* 0.72 (0.55–0.96)* 0.73 (0.57–0.93)†

Multivariable HR (95% CI) 0.71 (0.42–1.18)‡ 0.73 (0.55–0.96)‡ –

BID RT QD RT



BID and QD RT subgroups – PFS

*Subgroup HRs and CIs calculated using an unstratified Cox proportional hazards model.
†ITT HR and CIs calculated using a Cox proportional hazards model stratified by TNM stage and receipt of PCI.

‡Multivariable analysis interaction p-value 0.75.
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:No. at risk

D, BID 69 61 47 42 36 36 36 35 30 29 22 22 14 7 7 3 3 2 2 0 0 0
P, BID 79 67 49 46 35 33 32 30 30 30 23 23 19 12 11 8 8 3 3 0 0 0

No. at risk:

D, QD 195 151 114 93 77 69 65 63 54 49 29 29 19 14 12 7 7 2 2 0 0 0
P, QD 187 141 97 76 65 55 47 46 41 39 24 24 15 11 11 7 6 2 2 0 0 0

60.5%

42.9%

41.0%

30.3%

BID RT QD RT ITT

D (n = 69) P (n = 79) D (n = 195) P (n = 187) D (n = 264) P (n = 266)

Median PFS (95% CI), months 38.7 (22.7–NE) 14.3 (9.1–28.1) 11.4 (9.0–19.5) 7.8 (6.4–11.5) 16.6 (10.2–28.2) 9.2 (7.4–12.9)

2-year PFS, % 60.5 42.9 41.0 30.3 46.2 34.2

HR (95% CI) 0.72 (0.45–1.13)* 0.77 (0.60–1.00)* 0.76 (0.61–0.95)†

Multivariable HR (95% CI) 0.73 (0.46–1.14)‡ 0.79 (0.61–1.03)‡ –

BID RT QD RT



Safety profile by subgroup
Maximum grade 3–4 TEAEs TEAEs leading to treatment discontinuation
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• Rates of maximum grade 3–4 TEAEs higher in PCI-yes vs PCI-no and carboplatin vs cisplatin subgroups;

rates of TEAEs leading to durvalumab discontinuation similar across subgroups

• No meaningful differences in safety profiles between BID and QD subgroups

TEAE, treatment-emergent adverse event.
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• Consolidation durvalumab consistently improved OS and PFS vs placebo across 

presented subgroups

– Magnitude of benefit with durvalumab vs placebo was consistent within PCI and RT 

subgroups and varied somewhat between CT subgroups

• Multivariable analyses showed no significant interactions between durvalumab treatment

effect and PCI or cCRT subgroups

• Safety profiles were generally consistent across all subgroups

Conclusions

Durvalumab demonstrated consistent benefit vs placebo irrespective of 

prior PCI use and cCRT components, further supporting consolidation 

durvalumab as the new standard of care in LS-SCLC



Update treatment of LD of SCLC

Limited disease

Consolidation Tx ; Durvalumab

Concurrent CTx(Etoposide + platinum) + RTx followed by PCI
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Treatment of SCLC

Limited disease

Extensive disease

Concurrent CTx(Etoposide + platinum) + RTx followed by PCI

Consolidation Tx ; Durvalumab

Ist line Tx : ImmunoTx + Etoposide/platinum CTx→ ImunoTx maintenance
IMPOWER 133, CASPIAN study

2nd/3rd line Tx



CASPIANIMpower-133



Overall survival rates across SCLC trials

*≥3 year OS rates were NE in the placebo + CP/ET arm (no roll-over to IMbrella A); ‡Treatment up to 35 cycles (~2 years) 
CP, carboplatin; EP, etoposide + platinum; ET, etoposide; mFU, median follow-up; NE, not estimable; OS, overall survival

•1. Liu, et al. WCLC 2023 (Abs OA01.04); 2. Paz-Ares, et al. ESMO Open 2022, 3. Rudin, et al. WCLC 2022 (Abs OA12.06)

IMpower133 / IMbrella A1
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, %

CASPIAN2
KEYNOTE-6043

mFU for atezo + CP/EP: 59 months 
mFU for placebo + CP/ET: 26 months

mFU: 43 months mFU: 39 months 

Atezolizumab + CP/ET
Placebo + CP/ET

Durvalumab + EP
EP

Pembrolizumab‡ + EP
Placebo + EP

NE* NE* NE*

These are not head-to-head trials; due to different trial designs and study populations, direct comparisons should be avoided. 



*Grade 5 irAEs in 2 patients receiving durva + EP (1 each of hepatotoxicity and interstitial lung disease) and 1 patient receiving EP (pneumonitis)

Cross-Trial Comparison: Immune-Related AEs

Immune-Related AE, n (%) IMpower1331 CASPIAN2

Atezo + EP (n = 198) Placebo + EP (n = 196) Durva + EP (n = 265)* EP (n = 266)

Any 82 (41.4) 48 (24.5) 53 (20) 7 (3)

Hypothyroid events 25 (12.6) 1 (0.5) 24 (9) 2 (1)

Hyperthyroid events 11 (5.6) 5 (2.6) 14 (5) 0

Diarrhea/colitis 3 (1.5) 0 5 (2) 1 (<1)

Dermatitis/rash 40 (20.2) 21 (10.7) 5 (2) 2 (1)

Hepatic events 15 (7.6) 9 (4.6) 7 (3) 0

Pneumonitis 5 (2.5) 5 (2.6) 7 (3) 2 (1)

Adrenal insufficiency 0 3 (1.5) 2 (1) 0

Thyroiditis NR NR 4 (2) 0

Type 1 diabetes NR NR 4 (2) 0

Hypophysitis NR NR 0 0

Pancreatic events NR NR 1 (<1) 0

Myocarditis NR NR 0 0

Other rare/miscellaneous NR NR 0 0

IRR 11 (5.6) 10 (5.1) NR NR

1. Liu. JCO. 2021;39:619. 2. Goldman. Lancet Oncol. 2021;22:51.





Update treatment of ED of SCLC



Predictive marker

IMpower1331 CASPIAN2,3 KEYNOTE-6044

Atezolizumab + CP/ET Durvalumab + EP ± tremelimumab Pembrolizumab* + EP

Median follow-up 22.9 months 14.2 months2 >2 years3 ~3.5 years

TMB, HR (95% CI)

<10 mut/Mb 0.73 (0.49–1.08)† 0.83 (0.54–1.29)‡ -

≥10 mut/Mb 0.73 (0.53–1.00)† 0.77 (0.46–1.30)‡ -

PD-L1, HR (95% CI)

<1% 0.51 (0.30–0.89) 0.64 (0.46–0.90) - 0.74  (0.54–1.01)

≥1% 0.87 (0.51–1.49) 0.69 (0.37–1.28) - 0.81 (0.59–1.11)

TMB and PD-L1 appear not to be predictive of outcomes 

1. Horn, et al. AACCR 2020 (Abs CT220); 2. Paz-Ares, et al. ESMO 2019 (Abs LBA89)
3. Goldman, et al. ESMO 2020 (Abs LBA86); 4. Rudin, et al. WCLC 2022 (Abs OA12.06)

*Treatment up to 35 cycles (~2 years). †Blood-based tumour mutational burden; ‡Tissue tumour mutational burden. CI, confidence interval; 
CP, carboplatin; EP, etoposide + platinum; ET, etoposide; HR, hazard ratio; mFU, median follow-up; NE, not estimable; OS, overall survival;
TMB, tumour mutation burden. 



Tumor heterogeneity (2021)

1 Molecular Therapy: Oncolytics Vol. 20 March 2021
2 Solta et al. Molecular Cancer (2024) 23:41

3 George J, et al. Comprehensive genomic profles of small cell lung cancer. Nature. 2015;524:47–53.
4 Miller CW, et al. p53 mutations in human lung tumors. Cancer Res. 1992;52:1695–8.

Loss of RB1 (Retinoblastoma 1); 75%-90% of patients 3

Loss of TP53 (Tumor protein 53); nearly 100% 4

1 2



Predictive marker

Cancer Cell 42, 429–443, March 11, 2024

Transcriptional subtypes



Treatment of SCLC

Extensive disease Ist line Tx : ImmunoTx + Etoposide/platinum CTx→ ImunoTx maintenance
IMPOWER 133, CASPIAN study

2nd/3rd line Tx





Lurbinectedin

Drugs Target Mechanism of Action

Cisplatin, Carboplatin
DNA

- DNA 가닥교차결합형성 (Interstrand Crosslink)

; 복제억제및세포사멸유도

Etoposide Topoisomerase II - Topoisomerase II 억제→ DNA 이중가닥절단유도

; 세포주기 G2/M기정지유발

Topotecan, Belotecan
Topoisomerase I - Topoisomerase I 억제→ DNA 단일가닥절단유발

; 복제중 DNA 손상증가

Lurbinectedin
RNA Polymerase II - DNA minor groove에결합→ transcription차단 –

; 전사활성도가높은종양에서선택적 apoptosis유도

▪ Synthetic, marine-derived tetrahydroisoquinoline alkaloid

– Analogue of DNA-damaging agent trabectedin

Ecteinascidia turbinata



Trigo. Lancet Oncol. 2020;21:645.

PRIMARY OBJECTIVE : ORR by RECIST V.1.1

Enroll up to 
100 patients

≥ 2 responses 
in first 15 patients*

Lurbinectedin 3.2 mg/m2, 1h iv, q3wk

* 5 confirmed responses observed in the first 15 treated patients

Data cut-off: January 15th 2019

SCLC Patients

▪ PS 0-2
▪ One prior chemotherapy 

line
▪ Prior immunotherapy was 

allowed  
▪ Active CNS mets excluded

Statistical assumptions for 
SCLC cohort

▪ Null hypothesis :
≤15%  get a response
(p ≤ 0.15)

▪ Alternative hypothesis : 
≥30% get a response (p ≥ 0.30)

▪ Statistical power  95% 

▪ ≥ 23% of confirmed responses 
needed to reject the null 
hypothesis



Lurbinectedin as Single Agent in Second Line SCLC

Trigo. Lancet Oncol. 2020;21:645.



2nd -Line CTx Regimens for SCLC

Author (y) Regimen No. of Patients

Overall

Response Rate (%) Median Survival

1-Year

Survival Rate (%)
Von Pawel et al. (1999) Topotecan 107 24.3 25 wk 14.2

CAV 104 18.3 18.3 wk 14.4
O’Brien et al. (2006) Topotecan 71 NR 25.5 wk NR

Best supportive care 70 7 13.9 wk NR
Eckardt et al. (2003) Topotecan (IV) 151 21.9 35 wk 29

Topotecan (PO) 153 18.3 33 wk 33
Jotte et al. (2011) Topotecan (IV) 424 31 7.5 mo 28

Amrubicin 213 17 7.8 mo 25

ap < 0.05. CAV, cyclophosphamide, doxorubicin, and vincristine; IV, intravenous; NR, not reported; PO, oral.



Lurbinectedin as Single Agent in Second Line SCLC

Trigo. Lancet Oncol. 2020;21:645.



Platinum re-challenge vs. Lurbinectedin
Lung Cancer 150 (2020): 90-96



Lurbinectedin as Single Agent in Second Line SCLC

Trigo. Lancet Oncol. 2020;21:645.
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ZEPZELCATM dosing and administration1

Dose 1st Dose  Reduction 2nd Dose  Reduction 3rd Dose  Reduction

3.2 mg/m2 2.6 mg/m2 2.0 mg/m2 Stop*

Dose modifications for ZEPZELCA for adverse reactions

Withold ZEPZELCA if any of the following adverse reactions occurs, : 

• Neutropeniaa, Gradeb 4 (neutrophil count <500 cells/mm3), or any grade of febrile neutropenia

• Thrombocytopenia, Grade 3 (Platelet count 25,000 – 50,000 cells/mm3) with bleeding or Grade 4 (Platelet count <25,000 cells/mm3)  

• Hepatotoxicity and other reverse reactions, Grade 2 or Grade ≥3

Resume treatment at reduced dose once symptoms have improved (see SmPC for specifications)

▪ Recommended dose reductions for adverse reactions

*Permanently discontinue ZEPZELCA if 2 mg/m2 is not tolerated or if a dose delay greater than 2 weeks is required.
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Lurbinectedin

Lurbinectedin

Tumor cells

CCL2
Inhibition of

cell migration

Apoptosis

CCL2 CXCL8 VEGF

Reduced cancer-relat
ed inflammation

TAMMonocyt
e

• Effects on the tumor microenviroment

Based on a preclinical study:

• Induce apoptosis in tumor-associated macrophapes
• Reduce macrophage infiltration
• Reduce inflammatory chemokines (CCL2 and CXCLB) and VEGF



Phase 3 Open-Label Study of Maintenance Lurbinectedin in Combination
with Atezolizumab compared with Atezolizumab in participants with
ES-SCLC ( IMforte Trial )



Calles A, et al. J Thorac Onc. 2025



Ongoing Randomized Phase II or III Trials of Lurbinectedin

Trial Phase
Planned 

N
Population Treatment Arms Primary Endpoint(s)

LAGOON
(NCT05153239)

III 705

Relapsed ES-SCLC

after 1 prior platinum-based
regimen with CTFI ≥30 days

2L+ lurbinectedin vs lurbinectedin
+ irinotecan vs irinotecan or topot

ecan
OS

LURBIMUNE 

(NCT05572476)

II 82

Recurrent ES-SCLC

after 1 prior platinum-based
regimen* with CTFI ≥90 days†

Lurbinectedin + durvalumab vs

carboplatin/etoposide

6-mo PFS rate
by BCRR

*Platinum sensitive. †1L platinum/etoposide + PD-L1 inhibitor required.

ClinicalTrials.gov.





Selected Targets and Agents Studied for SCLC

Target Agent Phase Result Comment
VEGF-A Bevacizumab Ⅲ Negative In combination with cisplatin + etopo

side
Statistically significant improvement i

n PFS but not OS
VEGFR-Ⅰ-Ⅲ Cediranib Ⅱ Negative
VEGFR, PDGFR, Raf-1 Sorafenib, thalidomide Ⅱ, Ⅲ Negative
VEGFR, PDGFR, Flt-3, RET, Kit Sunitinib Ⅱ, Ⅲ Negative
VEGF-A, B Aflibercept Ⅱ Negative

NGR-hTNF Ⅱ Negative
VEGF, EGFR Vandetanib Ⅱ Negative
cKit Imatinib Ⅱ Negative cKit expression required
Src Dasatinib, Saracatinib Ⅱ Negative
mTOR Everolimus, temsirolimus Ⅱ Negative
EGFR Gefitinib Ⅱ Negative Responses in EGFR MT patients
BCI-2 Oblimersen, navitoclax, obatoclax, AT101 Ⅰ/Ⅱ Negative

RAS R115777 Ⅱ Negative
Aurora A kinase Alisertib Ⅰ/Ⅱ 21% PR Relapsed/refractory disease
HDAC Romidepsin, panobinostat Ⅱ Negative
PARP Veliparib Ⅰ Acceptable

safety profile

In combination with cisplatin + etop

oside in newly diagnosed ED-SCLC

BCI-2, B-cell CLL/lymphoma 2; ED-SCLC, extensive-stage disease small cell lung cancer; EGFR, epidermal growth factor receptor; Flt-3, Fms-like tyrosine kinase 3; HDAC, histone deacetylase; MT, mutated; mTOR, mammalian target of rapamycin; NGR-hTNF, CNGRC-human Tumor 
Necrosis Factor-alfa fusion protein; OS, overall survival; PARP, poly(ADP) ribose polymerase; PDGFR, platelet-derived growth factor receptor; PFS, progression-free survival; PR, partial response; RAS, rat sarcoma gene; RET, rearranged during transfection proto-oncogene; VEGF, vascular 
endothelial growth factor; VEGFR, VEGF receptor.



Rationale: DLL3 Expression in Neuroendocrine Cancers

Representative Prevalence of DLL3 in NEN

Medullary thyroid
carcinoma
80% (47%*)

Stomach
29%

Small intestine
22%

Bladder
68%

Pancreas
19%-50% (21%†)

Respiratory
LCNEC: ~37-80% (~54%)
Typical Carcinoid: (12%*)
Atypical Carcinoid: (24%*)

Gastroentero
pancreatic
77%

Merkel cell (skin)
~90% (52%-59%)

Cervix Uteri
81% (49%*)

Prostate
NEPC ~76%
CRPC-Adeno 13%

*Prevalence of high DLL3 expression (ie, ≥50% of DLL3-expressing cells). †Strongly positive for DLL3.

• DLL3, an inhibitory Notch signaling protein,

is expressed on cancer cells in ~ 85%–96% o

f patients with SCLC1-4

• DLL3 is typically localized intracellularly in

healthy cells but may be abnormally expre

ssed on the surface of SCLC cells1,2,5

BiTE, bispecific T cell engager; DLL3, delta-like ligand 3; SCLC, small cell lung cancer.

1. Sabari JK, et al. Nat Rev Clin Oncol. 2017;14:549-561. 2. Leonetti A, et al. Cell Oncol (Dordr). 2019;42:261-273. 3. Rojo F, et al. Lung Cancer. 2020;147:237-243.
4. Ahn MJ, et al. N Engl J Med. 2023;389:2063- 2075. 5. Saunders LR, et al. Sci Transl Med. 2015;7:302ra136. 6. Einsele H, et al. Cancer. 2020;126:3192-3201.

Healthy cell2 SCLC cell1,3

DLL3

Golgi
apparatus



DLL3 targeting in SCLC

T cell engager
- CD3 in T cell
- DLL3 in SCLC
- Tarlatamab, BI 764532, MK-6070

Anti-DLL3 Antibody drug conjugate(ADC)
-DLL-3 specific ADC – linker – Drug

- Rova-T (PBD, pyrolobenodizepin)

CAR-T/NK cell
- CAR with DLL-3 binding domain

- AMG 119, DLL-CAR-NK-92 cells

eBioMedicine 2024;102: 105062

10



DLL3 T-Cell Engagers in Development

Rudin. J Hematol Oncol. 2023;16(1):66. Su. Mol Cancer. 2024;23:97.

MK-6070
(HPN 328)

RO7616789

DLL3-binding 
domain

CD3- and CD137-
binding domain*

Tarlatamab

DLL3-binding
domains

CD3-targeting
domains

Fc region

CD3-targeting region DLL3-binding
region

Fc region

BI 764532

CD3-targeting 
domains

Anti-albumin 
domain

Anti-DLL3 Fab

Anti-CD3 scFc

Modified Fc region

DLL3-targeting
domain

*Engineered to avoid simultaneous binding of CD3 and CD137.

QLS31904



Tarlatamab is a BiTE® (Bispecific T-Cell Engager) Immunotherapy

• Tarlatamab binds both DLL3 on cancer cells and CD3 on T cells, leading to T-cell mediated cancer cell lysis1

• Binding creates a cytolytic synapse between T cells and cancer cells, and can activate T cells without relying on MHC I2,3

CD3, cluster of differentiation 3; DLL3, Delta-like ligand 3; Fc, fragment crystallizable; MHC I, major histocompatibility complex class I; SCLC, small cell lung cancer.

1. Owen DH, et al. J Hematol Oncol. 2019;12:61. 2. Nagorsen D, et al. Exp. Cell Res. 2011; 317:1255-1260. 3. Giffin MJ, et al. Clin Cancer Res. 2021;27:1526-1537.

CD3

DLL3 Cancer Cell Apoptosis

T-Cell Expansion

DLL3 Binding 
Domain

Effector- func
tionless Fc D
omain3

Tarlatamab

CD3 Binding D
omain

Tarlatamab Mechanism of Action1



DeLLphi-300

Phase 1 Dose Exploration/Expansion Study of Tarlatamab

• Tarlatamab administered by IV infusion Q2W

• Step-dosing starting with the 3 mg cohort
(1 mg run-in dose followed by target dose on day 8, day 15, and Q2W thereafter)

Safety, including DLTs, TE
AEs, TRAEs

Primary

Endpoint

▪ ORR*, DOR, TTR, PFS, OS,
and PK

Secondary E
ndpoints

Data cut-off: July 19, 2022.
*per modified RECIST 1.1 by investigator assessment.
DLT, dose-limiting toxicity; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; IV, intravenous; ORR, objective response rate; OS, overall survival; PD-L1,
programmed cell death ligand-1; PFS, progression-free survival; PK, pharmacokinetics; Q2W, every two weeks; RECIST, response evaluation criteria in solid tumors; SCLC, small cell lung cancer; SOC, standard-of-
care; TEAE, treatment-emergent adverse events; TRAE, treatment-related adverse event; TTR, time to response.
Paz-Ares L, et al. J Clin Oncol. 2023;41:2893-2903.

Inclusion Criteria

• Histologically or cytologically confirmed
SCLC

• Progressed or recurred following
≥ 1 platinum-based chemotherapy
(including PD-L1 inhibitor if SOC)

• ≥ 2 measurable lesions

• ECOG performance status: 0–2

• If present, clinically/radiologically stable brain
metastases following treatment

Dose Expansion n 
= 34

(100 mg)

Dose Exploration n 
= 73

(0.003 mg to 100 mg)



DeLLphi-300

Phase 1 Dose Exploration/Expansion Study of Tarlatamab

Median follow-up: 12.1 months (range, 0.2–34.3)

• Among 17 patients receiving the tarlatamab 10 mg dose, median OS was
20.3 months (95% CI: 5.1 to NE)

*Vertical solid lines indicate censored data. Blue shading designates 95% confidence band.
NE, not estimable; OS, overall survival.
Hummel HD, et al. Presentation delivered at European Lung Cancer Congress 2024; March 20-23, 2024; Prague, CZE. Presentation 195MO.

Kaplan-Meier estimate of OS across clinically relevant (≥ 10 mg) dose levels*



DeLLphi-301

*Dexamethasone was administered on days 1 and 8 of cycle 1, and IV hydration was administered following all tarlatamab doses in cycle 1. †28-day cycles. ‡Once 30 patients per dose level had the opportunity
to confirm an objective response after the first post-treatment scan or up to13 weeks of follow-up, whichever occurred first.
BICR, blinded independent central review; DCR, disease control rate; DOR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance status; ITT, intention-to-treat; IV, intravenous; ORR, objective
response rate; OS, overall survival; PFS, progression-free survival; Q2W, every 2 weeks; R, randomization; R/R, relapse/refractory; RECIST, Response Evaluation Criteria in Solid Tumors; SCLC, small cell lung cancer.
1. Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075. 2. Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Appendix.

Dose 

Selection‡

Part 1:
Dose Evaluation

Part 2:
Dose ExpansionKey Inclusion Criteria

• R/R SCLC
• Previous treatment with ≥ 2 lines

(including platinum-doublet)
• ECOG PS 0–1
• Measurable disease
• Treated and stable brain me

tastases allowed

Part 3: 

Reduced Inpatient 

Monitoring Period

R 
1:1

Tarlatamab 100 mg IV infusion 

(n = 88)

1 mg on Day 1, followed by 100 mg on
Days 8 and 15, and Q2W thereafter*,†

Tarlatamab 10 mg
(n = 12)

Same dosing as in Part 1

Tarlatamab 10 mg IV infusion 

(n = 88)
1 mg on Day 1, followed by 10 mg on
Days 8 and 15, and Q2W thereafter*,†

Tarlatamab 10 mg
(n = 34)

Same dosing as in Part 1

ITT analysis set

Primary Efficacy Endpoint: ORR per RECIST 1.1 by BICR
Key Secondary Endpoints: DOR, DCR, PFS per RECIST 1.1 by BICR, OS, adverse events during the treatment period

Phase 2, open-label study (NCT05060016)



DeLLphi-301

Phase 2, open-label study (NCT05060016)

Data cutoff, June 27, 2023. Median follow-up was 10.6 months for tarlatamab 10 mg and 10.3 months for tarlatamab 100 mg.
*No patients of American Indian, Alaska Native, Native Hawaiian, or other Pacific Islander race were enrolled. †Platinum sensitivity was calculated as the interval between the end of first-line platinum therapy
to date of first progression.
DLL3, delta-like ligand 3; ECOG, Eastern Cooperative Oncology Group; N/A, not applicable; PD-(L)1, programmed cell death protein-1/programmed cell death ligand-1.
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075.

Parts 1 + 2
Tarlatamab 10 mg

(n = 100)

Part 1
Tarlatamab 100 mg

(n = 88)

Part 3
Tarlatamab 10 mg

(n = 34)

Median age, years (range) 64 (35–82) 62 (34–80) 66 (49–80)

Male, % 72 70 71

Asian / Black or African American / White,* % 41 / 0 / 58 41 / 0 / 58 6 / 3 / 91

Ever smoker / non-smoker, % 92 / 8 94 / 6 97 / 3

ECOG performance status: 0 / 1, % 26 / 74 27 / 73 29 / 71

Prior lines of therapy, median (range) 2 (1–6) 2 (1–8) 2 (2–6)

2 prior lines of therapy, % 65 55 65

≥ 3 prior lines of therapy, % 33 43 35

Prior anti-PD-(L)1 treatment, % 73 70 82

< 90 days to progression after first-line platinum therapy,† % 28 20 21

Brain / liver metastases, % 23 / 39 36 / 34 12 / 35

DLL3 expression (> 0%), n/N evaluable (%) 80/83 (96) 71/74 (96) N/A

Baseline Characteristics



DeLLphi-301

Shown are 91 of 100 patients (tarlatamab 10 mg) and 70 of 88 patients (tarlatamab 100 mg) who had available post-baseline measurements of target lesions.
†DLL3 expression was assessed by immunohistochemistry of tumor tissue samples.
CR, complete response; DLL3, delta-like ligand 3; NE, not evaluable; PD, progressive disease, PR, partial response; SD, stable disease. 
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Appendix.

–100

–80

–60

–40

–20

0

20

60

80

100

120

140

B
e

s
t
%

C
h

a
n

g
e

F
ro

m
B

a
s
e
lin

e
in

S
u

m
o
f
D

ia
m

e
te

rs

SD 

PD

Response

CR

PR

NE

Tarlatamab 10 mg

(n = 91)

Tarlatamab 100 mg

(n = 70)

*

40

* *

*
*

*

*

**

*
*

**
**

*
** *

** *

* *

*

DLL3 Expression†

Not evaluable / unavailable 

Undetectable DLL3

All other patients shown 

had detectable DLL3

*

Responses were observed regardless of DLL3 expression,
as well as in patients without evaluable tumor tissue

Anti-Tumor Activity



DeLLphi-301

*Data cutoff, June 27, 2023. Median follow-up was 10.6 months for tarlatamab 10 mg and 10.3 months for tarlatamab 100 mg. The efficacy analysis set consists of patients in Parts 1 and 2 (N = 188). Part 3 did n
ot have adequate follow-up for response analysis. †In the response analysis, patients who could not be evaluated, who died before the postbaseline scan, or who did not have a p ostbaseline scan were cons
idered not to have had an objective response. SCLC, small cell lung cancer.
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075.

Tarlatamab 10 mg demonstrated anti-tumor activity in heavily pre-treated SCLC

with an objective response rate of 40%

Outcome

Tarlatamab 10 mg
(n = 100)

Tarlatamab 100 mg
(n = 88)

Objective response rate, n (%) 
(97.5% CI)

40 (40)
(29, 52)

28 (32)
(21, 44)

Complete response, n (%) 1 (1) 7 (8)

Partial response, n (%) 39 (39) 21 (24)

Stable disease, n (%) 30 (30) 27 (31)

Progressive disease, n (%) 20 (20) 13 (15)

Not evaluable, n (%)† 2 (2) 4 (5)

Death before post-baseline scan, n (%)† 6 (6) 13 (15)

No post-baseline scan, n (%)† 2 (2) 3 (3)

Observed duration of response ≥ 6 months, n/N (%) 23/40 (58) 17/28 (61)

Disease control rate, n (%)
(95% CI)

70 (70)
(60, 79)

55 (63)
(52, 73)



DeLLphi-301

6-month PFS = 40.4%

6-month PFS = 34.1%
6-month OS = 73.4%

6-month OS = 71.4%

Median follow-up was 10.6 months for tarlatamab 10 mg and 10.3 months for tarlatamab 100 mg.
CI, confidence interval; NE, not evaluable; OS, overall survival; PFS, progression-free survival.
1. Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075.

Outcome

Tarlatamab 
10 mg

(n = 100)

Tarlatamab 
100 mg
(n = 88)

Median PFS, mo
nths (95% CI) 4.9 (2.9, 6.7) 3.9 (2.6, 4.4)

Outcome

Tarlatamab 
10 mg

(n = 100)

Tarlatamab 
100 mg
(n = 88)

Median OS, m
onths (95% CI) 14.3 (10.8, NE) NE (12.4, NE)
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OS data is not yet mature; at the last follow-up

57% of patients in the tarlatamab 10 mg group

and 51% of patients in the tarlatamab 100 mg group were still alive

PFS and OS
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DeLLphi-301 (Intracranial Anti-tumor Activity)

Dingemans. ASCO 2024. Abstr 8015.

mRANO-BM analyses (N = 17)

▪ 10/17 (30%) had CNS tumor
shrinkage

▪ 16/17 (94%) had intracranial disease
control (95% CI: 71.3-99.9)

▪ Median duration of intracranial dise
ase control was NE (2.6-13.9+ mo)

▪ 3/17 (18%) had CNS disease progre
ssion per mRANO-BM

Systemic

PR
PR
SD
SD
SD

Time From Ra
diotherapy to

BOR Nadir (Wk)
CR 22
PR 144
PR 50
PR NA
PR 21

34
29
33
9
9

PR
SD
PR
CR
SD
SD
SD

9
NA 
120
12
8
8

11

-40 -32 -24 -16 -8

Time Since Last Radiotherapy (Wk)

0 8 16 24 32 40 48 56 64 72

Duration of Tarlatamab Treatment (Wk)

117 wk

91 wk

WBRT SB
RT/SRS
Intracranial complete
response
Time of nadir
Ongoing treatment

CNS Tumor Shrinkage <30%

CNS Tumor Shrinkage ≥30%

10 mg (N = 3) 100 mg (N = 14)

Tarlatamab 10 mg (n = 3) or 100 mg (n = 14) Q2W with baseline CNS lesions ≥10 mm



DeLLphi-301

*The safety analysis set includes all patients in Part 1, Part 2, and Part 3 who received at least one dose of tarlatamab (N = 220)1. †Fatal TRAE was respiratory failure.1 The patient had a grade 5 respiratory failure with poten
tially contributing factors including baseline chronic obstructive pulmonary disease requiring supplemental oxygen, baseline compromised functional reserve, concurrent grade 3 cytokine release syndrome and pneumo
nitis after C1D1 treatment, and a decision against escalation to ICU-level care.2 CRS, cytokine release syndrome; TEAE, treatment-emergent adverse event; TRAE, treatment- related adverse event.
1. Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075. 2. Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Appendix.

TEAEs1, n (%)

Parts 1 + 2 Ta

rlatamab 10

mg

(n = 99)

Part 1 Tarlata

mab 100 mg

(n = 87)

Part 3 Tarlata

mab 10 mg

(n = 34)

Any grade 96 (97) 87 (100) 34 (100)

≥ Grade 3 57 (58) 56 (64) 22 (65)

Related to tarlatamab, any grade 89 (90) 81 (93) 29 (85)

≥ Grade 3 29 (29) 29 (33) 5 (15)

Fatal 0 0 1 (3)†

Leading to dose
interruption/reduction

14 (14) 25 (29) 3 (9)

Leading to discontinuation 4 (4) 3 (3) 0

Most Common TEAEs in
≥ 20% of Patients2, n (%)

Parts 1 + 2 T
arlatamab 

10 mg
(n = 99)

Part 1 Tarlat
amab 100

mg
(n = 87)

Part 3 Tarlat
amab 10 m

g
(n = 34)

CRS 49 (49) 53 (61) 19 (56)

Decreased appetite 25 (25) 38 (44) 13 (38)

Pyrexia 38 (38) 29 (33) 8 (24)

Constipation 28 (28) 22 (25) 8 (24)

Anemia 26 (26) 22 (25) 9 (26)

Asthenia 20 (20) 21 (24) 10 (29)

Dysgeusia 24 (24) 12 (14) 14 (41)

Fatigue 21 (21) 17 (20) 9 (26)

• Tarlatamab demonstrated a manageable safety profile, with a low rate of

discontinuations due to TRAEs

Summary of Adverse Events



DeLLphi-301 : Tarlatamab Toxicities—CRS and ICANS

• Common symptoms1

o Fever, hypotension, and hypoxia

• Timing and resolution1

o Median onset following last tarlatamab dose: 

13 hours (IQR: 8–27)

o Median duration: 4 days (range, 2–6)

o Resolution in 98% of cases

• CRS Recurrence2

o 24% of patients had another CRS event (pri

marily Grade 1) with a subsequent dose2

• Dose interruption, dose reduction, or both1

o 10 mg group: 4 patients (3%)

o 100 mg group: 8 patients (9%)

CRS, cytokine release syndrome; IQR, interquartile range.
1. Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075. 2. Gray S, et al. Oral presented at the Oncology Nursing Society (ONS) Congress: April 24-28, 2024; Washington, DC. Poster Monitor 24.

CRS, n (%)

Parts 1‒3 Ta

rlatamab 1

0 mg

(n = 133)

Part 1 Tarlat

amab 100

mg

(n = 87)

All Grades 68 (51) 53 (61)

Grade 1 40 (30) 28 (32)

Grade 2 27 (20) 20 (23)

Grade 3 1 (1) 5 (6)

CRS was predominately grade 1 or 2 in severity



DeLLphi-301 : Tarlatamab Toxicities—CRS and ICANS

*ICANS includes associated neurologic events based on a broad search using 61 selected preferred terms from MedDRA version 26. 0.
AE, adverse event; CI, confidence interval; ICANS, immune effector cell-associated neurotoxicity syndrome; MedDRA, Medical Dictionary for Regulatory Activities. A
hn MJ, et al. N Engl J Med. 2023;389:2063-2075.

AE of interest, n (%)

Parts 1 + 2 T

arlatamab 
10 mg

(n = 99)

Part 1 Tarlat

amab 100
mg

(n = 87)

Part 3 Tarlat

amab 10 m
g

(n = 34)

ICANS and associated neurologic events*

Overall 7 (7) 24 (28) 4 (12)

Grade ≥ 3 severity 0 4 (5) 0

Serious 2 (2) 11 (13) 2 (6)

Leading to tarl
atamab discon
tinuation

1 (1) 1 (1) 0

Fatal 0 0 0

• ICANS Signs and Symptoms

o Confusion, impaired attention, tremor, and 

motor findings, weakness, or both

• Timing

o Median onset after last tarlatamab dose:

5 days

o Median time to resolution: 6.5 days 

(95% CI, 4–17 days)

• Dose interruption

o 10 mg group: 1 patient (1%)

o 100 mg group: 5 patients (6%)



DeLLphi-301 : Tarlatamab Toxicities—CRS and ICANS

CRS : Cytokine Release Syndrome
ICANS : Immune Effector Cell- Associated Neurotoxicity Syndrome 

100 mg

Tarlatamab

10 mg

Tarlatamab
• CRS was largely confined

to the first or second dose

• ICANS* occurred infreque

ntly overall and was pred

ominantly observed with t
arlatamab 100 mg

*ICANS includes associated neurologic events based on a broad search using 61 selected preferred terms from MedDRA version 26 .0.
AE, adverse event; C, cycle; CRS, cytokine release syndrome; D, day; ICANS, immune effector cell-associated neurotoxicity syndrome; MedDRA, medical dictionary for regulatory activities. 
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075.

• CRS : Earlier compared to CAR T-
induced CRS, within a few hours
of administration; largely
confined to the first or second
dose

• ICANS* : infrequently overall
and was predominantly 
observed with tarlatamab 100mg



DeLLphi-301 : Conclusion

• Tarlatamab 10 mg demonstrated durable anticancer activity, promising survival outcomes, and a
manageable safety profile

o ORR was 40%, observed DOR was ≥ 6 months in 59% of responders, 6-month PFS was 40%, and 6-month OS was 73%

o The most common TEAE was CRS, which primarily occurred in cycle 1, was mostly grade 1–2, and was generally
manageable with supportive care

o Discontinuation of tarlatamab due to TRAEs was low (3%)

o Shorter inpatient monitoring (Part 3) did not alter the safety profile

• Tarlatamab 10 mg was the selected dose for further clinical development

• Longer follow-up of patients in this trial will provide better clarity on the long-term response
durability and survival benefits

• The ongoing phase 3 DeLLphi-304 study will compare the efficacy and safety of tarlatamab (10 mg 
Q2W) with standard-of-care chemotherapy



Tarlatamab Clinical Development Program in SCLC

Trial Phase Line of therapy, treatment

DeLLphi-300, NCT033199401 Phase 1 2L+, monotherapy and with anti-PD-1

DeLLphi-301, NCT050600162 Phase 2 3L+, monotherapy

DeLLphi-302, NCT048859983 Phase 1b 2L+, with anti-PD-1

DeLLphi-303, NCT053613954 Phase 1b 1L in ES-SCLC, with carboplatin, etoposide, and PD-L1 inhibitor

DeLLphi-304, NCT057405665 Phase 3 2L, monotherapy vs SOC chemotherapy

DeLLphi-305, NCT062110366 Phase 3
1L maintenance in ES-SCLC after immunochemotherapy, tarlatamab and durvalu
mab vs durvalumab alone

DeLLphi-306, NCT061177747 Phase 3 1L after chemoradiotherapy in LS-SCLC, monotherapy vs placebo

1L, first-line; 2L, second-line; 3L, third-line; ES, extensive-stage; LS, limited-stage; PD-1, programmed cell death protein-1; PD-L1, programmed cell death ligand-1; SCLC, small cell lung cancer; SOC, standard of care.
1. ClinicalTrials.gov. Accessed August 1, 2024. https://clinicaltrials.gov/ct2/show/NCT03319940 2. ClinicalTrials.gov. Accessed August 1, 2024. https://clinicaltrials.gov/ct2/show/NCT05060016 3. ClinicalTrials.gov.
Accessed August 1, 2024. https://clinicaltrials.gov/ct2/show/NCT04885998 4. ClinicalTrials.gov. Accessed August 1, 2024. http s://clinicaltrials.gov/ct2/show/NCT05361395 5. ClinicalTrials.gov. Accessed August 1,
2024. https://clinicaltrials.gov/ct2/show/NCT05740566 6. ClinicalTrials.gov. Accessed August 1, 2024. https://clinicaltrials.gov/study/NCT06211036 7. ClinicalTrials.gov. Accessed August 1, 2024. https://clinicaltrials.gov/study/NCT06117774

https://www.clinicaltrials.gov/ct2/show/NCT03319940
https://www.clinicaltrials.gov/ct2/show/NCT05060016
https://www.clinicaltrials.gov/ct2/show/NCT04885998
https://www.clinicaltrials.gov/ct2/show/NCT05361395
https://clinicaltrials.gov/ct2/show/NCT05740566
https://clinicaltrials.gov/study/NCT06211036?cond=sclc&term=tarlatamab&rank=6
https://clinicaltrials.gov/study/NCT06117774
https://www.clinicaltrials.gov/ct2/show/NCT03319940


Tarlatamab



DLL3 T-Cell Engagers in Development

Rudin. J Hematol Oncol. 2023;16(1):66. Su. Mol Cancer. 2024;23:97.

MK-6070
(HPN 328)

RO7616789

DLL3-binding 
domain

CD3- and CD137-
binding domain*

Tarlatamab

DLL3-binding
domains

CD3-targeting
domains

Fc region

CD3-targeting region DLL3-binding
region

Fc region

BI 764532

CD3-targeting 
domains

Anti-albumin 
domain

Anti-DLL3 Fab

Anti-CD3 scFc

Modified Fc region

DLL3-targeting
domain

*Engineered to avoid simultaneous binding of CD3 and CD137.

QLS31904



Phase I Study of Obrixtamig(BI 764532) Response Summary

Response, n (%)

Obrixtamig

All
(N = 154)*

ORR 27 (18)

PR 27 (18)

SD 37 (24)

PD 60 (39)

DCR 64 (42)

*Efficacy population: ≥1 postbaseline tumor assess
ment or permanently discontinued prior to tumor
assessment; responses evaluated per RECIST v1.1.

Wermke. ESMO 2024. Abstr 670P.
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Phase I/II Trial of MK-6070: Efficacy/Safety Summary

Beltran. ASCO 2024. Abstr 809
0.

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Time on Treatment (Wk)

Target dose
12 mg Q1W
6 mg Q1W

24 mg Q1W
24 mg Q1W
24 mg Q2W
24 mg Q2W
12 mg Q2W
24 mg Q2W
12 mg Q2W
24 mg Q1W
24 mg Q1W
12 mg Q2W

6 mg Q1W
24 mg Q1W
24 mg Q2W
12 mg Q1W
24 mg Q2W
24 mg Q2W
12 mg Q1W
12 mg Q2W
24 mg Q1W
12 mg Q1W
24 mg Q1W

6 mg Q1W
6 mg Q1W

24 mg Q2W
6 mg Q1W

24 mg Q1W
6 mg Q1W
6 mg Q1W

12 mg Q1W
6 mg Q1W

12 mg Q2W
12 mg Q2W
24 mg Q2W
24 mg Q1W

6 mg Q1W
12 mg Q1W
24 mg Q2W

SC
LC

(n
=

40
)

Treatment ongoing
CR
PR
SD
PD
Discontinued due to clinical progressio
n Discontinued due to an AE
Withdrawal of consent
Withdrawal of treatment by investigat
or for reason other than an AE

Response, n (%)
SCLC 

(n = 28)

Other NEN 
(n = 13)

Overall

▪ ORR 11 (39) 6 (46)

▪ DCR 20 (71) 6 (46)

Extracranial

▪ ORR 14 (50) 6 (46)

▪ DCR 21 (75) 6 (46)

Treatment-Related AEs 
(Incidence ≥20%)

Any Grade Grade ≥3

CRS (%) 61 (63) 3 (3)

Fatigue (%) 36 (37) 2 (2)

Dysgeusia (%) 35 (36) 0

Nausea (%) 22 (23) 0

Vomiting (%) 20 (21) 0



ADCs(antibody drug conjugates )
: Key structural elements

Target
• Tumor specific with 

homogeneous and
high levels of expression

• No to minimal expression on
normal tissue

Linker
Stability:Must be stable in plasma to prevent premature
release of the payload
Cleavable linker
• Release payload within the target cell under

specific conditions. Ex acidic or specific enzyme

• Enhanced bystander effect

Non-Cleavable linker

• Remain intact and do not release the payload
until entire ADC is degraded

• Limits diffusion to nearby cells and bystander effect

Theocharopoulos. Vaccines (Basel). 2021;9:1111.

Antibody
• Homogenous expression on tumor cells may

enhance treatment response
• IgG1 is the most used mAb

− IgG1 is effective in activating immune
responses such as ADCC and CDCC

Payload
Cytotoxic mechanism
• Topoisomerase-I inhibitor
• Microtubule inhibitors
Potency
• ADC payloads (subnanomolar IC50) are

~100-1000x more potent than small-
molecule chemotherapeutic payloads

Antibody-drug ratio (ADR)
• Usually 4-8



ADCs: Mechanism

ADCs elicit antitumor immunity including CDC, ADCC and ADCP effect

Fu, Z.et al. Sig Transduct Target Ther 7, 93 (2022).



Targets & ADCs in Lung cancer

M Riudavets et al. Cancer Res Treat. 2024 Nov 28. Online ahead of print.



Promising ADCs in Clinical Development for SCLC

Target Prevalence, % Agent Payload Early Phase Results Toxicities

B7-H31-3 65
DS-7300 
(I-DXd)

Deruxtecan

Phase II (n = 42, 12 mg/kg)
ORR: 52.4%

Phase I/II (n = 21 ); ORR: 52.4%
mDoR: 5.9 mo
mPFS: 5.6 mo
mOS: 12.2 mo

Fatigue, anemia, 
neutropenia, ILD

B7-H31,4 65 HS-20093
Topoisomerase I

inhibitor
Phase I (n = 53); ORR: 61.3%

DoR: 6.4-8.9 mo
--

SEZ65,6 44-63 ABBV-011 Calicheamicin

Phase I (dose expansion; n = 40
) ORR: 25%

mDoR: 4.2 mo
mPFS: 3.5 mo

CBR: 65%

Fatigue, thromboc
ytopenia, neutrope
nia, GGT elevation,
bilirubin elevation

SEZ65,7 44-63 ABBV-706
Topoisomerase I 

inhibitor
Phase I (n = 22); ORR: 21%

Anemia, fatigue, leukop
enia, neutropenia, throm

bocytopenia

1. Carvajal-Hausdorf. J Immunother Cancer. 2019;7:65. 2. Rudin. WCLC 2024. Abstr OA04.03. 3. Johnson. WCLC 2023. Abstr 3258.
4. Wang. WCLC. 2024. Abstr OA04.06. 5. Wang. WCLC 2024. Abstr P3.13D.09. 6. Morgensztern. Clin Cancer Res. 2024;30:5042.
7. Chandana. ASCO 2024. Abstr 301. SEZ6 : Seizure-related homologue protein 6
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Summary

Limited disease

Consolidation Tx ; Durvalumab

Concurrent CTx(Etoposide + platinum) + RTx followed by PCI



Summary

Extensive disease 1st line Tx : ImmunoTx + Etoposide/platinum CTx → ImunoTx maintenance
(IMPOWER 133, CASPIAN study)

2nd/3rd line Tx



Summary

Extensive disease 1st line Tx : ImmunoTx + Etoposide/platinum CTx → ImunoTx maintenance
(IMPOWER 133, CASPIAN study)

2nd/3rd line Tx

Lurbinectedin; CTFI

Tarlatamab; Unfamiliar but manageable side effects (CRS, ICANS)
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Monitoring and Management 
of CRS and ICANS



Vital Sign Monitoring During Cycle 1 Per the 

DeLLphi-301 Study Protocol

Parts 

1 & 2

Day 1 Day 8

Post-infusion

Start of End of 
infusion infusion

2 hr 4 hr 8 hr

12 hr

(± 60 min)
Every 

15 min

(± 5 min)

Every

30 min

(± 5 min)

Every

1 hr

(± 10 min)

20 hr

(± 60 min)

24 hr

(± 60 min)†

Part 3

48 hr

(± 60 min)†

Start of End of 
infusion infusion

2 hr 4 hr

Every 

30 min

(± 5 min)

8 hr

12 hr

(± 60 min)
Every 

1 hr

(± 10 min)

20 hr

(± 60 min)

24 hr

(± 60 min)†

Hospitalization*:

Part 1 & 2:

Required 48 hours

for days 1 and 8

Part 3: Required 

for 24 hours for 

days 1 and 8

65

Monitor:

• Temperature

• Respiratory rate

• Heart rate

• Blood pressure

• Oxygen 

saturation
*Hospitalization was not required for cycle 1 day 15 unless the patient experienced any grade CRS or neurologic events following days 1 or 8. If a patient was not hospitalized on day 15 of cycle 1, vital signs 
were only collected up to 6 to 8 hours. †After 24 hours post-infusion, vital signs were assessed per institutional standards.
CRS, cytokine release syndrome.
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Protocol.



*For patients requiring hospitalization. †After 24 hours post-infusion, vital signs were assessed per institutional standards.
CRS, cytokine release syndrome.
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Protocol.

Vital Sign Monitoring During Cycle 2 Per the 

DeLLphi-301 Study Protocol
Cycle 2 (All Parts)

Day 1 Day 15

Monitor: 
Temperature 

Respiratory rate 

Heart rate 

Blood pressure

Oxygen saturation

Post-infusion

Start of End of 
infusion infusion

2 hr 4 hr 8 hr

12 hr

(± 60 min)
Every 

15 min

(± 5 min)

Every

30 min

(± 5 min)

Every 

1 hr

(± 10 min)

20 hr

(± 60 min)

24 hr

(± 60 min)†
48 hr

(± 60 min)†

Additional time points*

• Hospitalization was not required for cycle 2 unless a patient experiences grade 2 or higher CRS or 

neurologic events in cycle 1

• If patients were not hospitalized during cycle 2, patients were observed for 8 hours post-infusion
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*The dose should then be reduced step-wise for grade 3. Further corticosteroid use should be discussed for grade 4.
†In countries where available. If used as additional therapy in this setting, 4–8 mg/kg is administered as a single dose.
‡Tocilizumab can be repeated for additional 3 doses with at least an 8-hour interval between doses.
§If tocilizumab is not available, siltuximab (an anti-IL-6 monoclonal antibody) may be used in the management of CRS, following the criteria outlined in this table. The recommended dose of siltuximab is 11
mg/kg administered over 1 hour as an IV infusion, consistent with the prescribing information for the treatment of multicentr ic Castleman’s disease (Sylvant Prescribing Information), and the CARTOX Working 
Group Guidelines for CRS management (Neelapu et al, 2018). Siltuximab may be repeated if needed, in the event that CRS recurs after a subsequent infusion of tarlatamab. Siltuximab may not be repeated
in an individual subject who develops anaphylaxis to siltuximab or gastrointestinal perforation after administration of siltuximab.
BiPAP, bi-level positive airway pressure; CPAP, continuous positive airway pressure; CRS, cytokine release syndrome; IL, interleukin; IV, intravenous; IVF, intravenous fluids; NA, no action. 
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Protocol.

CRS Management by Grade Per the DeLLphi-301 

Study Protocol
Management Grade 1 Grade 2 Grade 3 Grade 4

General

• Symptomatic treatment (eg, 

paracetamol/acetaminophen)

• Manage per grade 3 CRS for subjects with rapid 

onset (< 4 hours from start of infusion), extensive co-

morbidities, or poor performance status

• Symptomatic treatment (eg, paracetamol/acetaminophen)

• Dexamethasone (or equivalent) IV at a dose maximum of three doses of 

8 mg (24 mg/d)*

AND/OR Consider use of tocilizumab†,‡,§

• Tocilizumab should be

administered at a dose of

4-8 mg/kg as a single dose‡,§

Fever • Antipyretics (eg, acetaminophen/paracetamol)

Hypotension NA

• IVF when systolic blood pressure

is < 85 mmHg. Persistent tachycardia 

(eg, > 120 bpm) may also indicate the 

need for further intervention

• Vasopressor ± vasopressin, as needed
• Multiple vasopressors, as 

needed

Hypoxia NA

• Supplemental oxygen when oxygen 

saturation is < 90% on room air

(low-flow (≤ 6 L/min) nasal cannula or

blow-by)

• Supplemental oxygen (high-flow nasal 

cannula (> 6 L/min), facemask,

non-rebreather mask, or Venturi mask), 

as needed

• Supplemental oxygen (positive 

pressure (eg, CPAP, BiPAP, 

intubation and mechanical 

ventilation), as needed
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CRS, cytokine release syndrome.
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Protocol.

Tarlatamab Dose Modification Guideline for CRS 

Per the DeLLphi-301 Study Protocol
Grade 1 Grade 2 Grade 3 Grade 4

Dose 
Interruption/Delay

No 
action 
required

Delay tarlatamab until
event improves to CRS
grade ≤ 1

Delay tarlatamab until the event improves
to CRS grade ≤ 1

Restart Guidance

The next infusion may be administered if all of the following criteria are 
met:
• The Amgen medical monitor must be consulted prior to restarting 

treatment
• If CRS occurred during tarlatamab infusion, infusion has been

interrupted for at least 72 hours
• The event has resolved to grade ≤ 1 prior to restarting treatment

Permanent 
Discontinuation

If there is no improvement 
to CRS ≤ grade 1 within 7 
days

• If there is no improvement to CRS ≤ grade 
2 within 5 days and CRS ≤ grade 1 within
7 days

• If CRS grade 3 occurs at the initial dose
• In the case of two separate grade 3 CRS

events

Immediately stop the 
infusion (if applicable) 
and permanently 
discontinue 
tarlatamab
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Tarlatamab Dose Modification Guidelines and Management for 

ICANS and Associated Neurologic Events Per the DeLLphi-301 

Study Protocol
Grade 1 Grade 2 Grade 3 Grade 4

Dose Interruption/Delay Interrupt tarlatamab until the event improves to grade ≤ 1
Interrupt

tarlatamab

Specific Management
Follow institutional 
guidelines

Administration of corticosteroids is permissible based on 
investigator judgment and local practice

Restart Guidance
Resume tarlatamab no less than 72 hours after the initial 
observation of the grade 3 adverse event

Permanent 
Discontinuation

Initial grade 3 neurologic event does not improve to grade ≤ 1
within 7 days

OR

Grade 3 neurologic event reoccurs within 7 days of re-initiation

Permanently 
discontinue

ICANS, immune effector cell-associated neurotoxicity syndrome. 
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Protocol.
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ICANS and Associated Neurologic Events Assessment

and Supportive Care Guidance Per the DeLLphi-301 Study 

Protocol
Grade 1 Grade 2* Grade 3* Grade 4*

No 

Concurrent 

CRS

• Supportive Care • Supportive care

• Dexamethasone 

(10 mg IV x 1)

• Can repeat every 6 hours 

or methylprednisolone

(1 mg/kg IV) every 12

hours, if symptoms worsen

• Supportive care

• Dexamethasone (10 mg IV) every 

6 hours or methylprednisolone

(1 mg/kg IV) every 12 hours†

• Consider repeat neuroimaging 

(CT or MRI) every 2–3 days if 

subject has persistent grade ≥ 3 

neurotoxicity

• ICU care, consider mechanical 

ventilation for airway protection

• High-dose corticosteroids†,‡

• Consider repeat neuroimaging 

(CT or MRI) every 2–3 days if 

subject has persistent grade ≥ 3 

neurotoxicity

• Treat convulsive status 

epilepticus per institutional 

guidelines

Additional 

therapy if 

Concurrent 

CRS

• In the setting of grade ≥ 3 

CRS with hypotension, 

tocilizumab (8 mg/kg IV) 

over 1 hour

• Not to exceed 800 

mg/dose§

• Anti-IL-6 therapy as per grade 
1§

• Consider transferring subject 

to ICU if neurotoxicity 

associated with grade ≥ 2 

CRS

• Anti-IL-6 therapy as per grade 1§

*Diagnostic lumbar puncture for grade 3–4 neurotoxicity; consider for grade 2. †Antifungal prophylaxis should be strongly considered in subjects receiving steroids for the treatment of CRS and/or neurotoxi city.
‡For example, methylprednisolone IV 1000 mg/day for 3 days, followed by rapid taper at 250 mg every 12 hours for 2 days, and 6 0 mg every 12 hours for 2 days. §Repeat tocilizumab every 8 hours as needed if
not responsive to IV fluids or increasing supplemental oxygen. Limit to a maximum of three doses in a 24-hour period; maximum total of four doses.
CRS, cytokine release syndrome; CT, computed tomography; ICANS, immune effector cell–associated neurotoxicity syndrome; ICU, intensive care unit; IL-6, interleukin- 6; IV, intravenous;
MRI, magnetic resonance imaging.
Ahn MJ, et al. N Engl J Med. 2023;389:2063-2075; Protocol.
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