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Objectives

- To highlight some emerging immunotherapeutics in lung cancer targeting:

- Co-inhibitory receptors

- Tumor Immune Microenvironment

- Bispecifics

- Antigen-directed therapy (very briefly!)

Natasha Leighl



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Cancer Immunity Cycle
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Luo Precision Clin Med 2021
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Resistance Mechanisms to Checkpoint Inhibition
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Aldea Cancer Disc 2021
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Impact of 
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Overcoming resistance
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Aldea Cancer Disc 2021
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Potential for rational combinations of novel therapies

Natasha Leighl

Sanmamed et al Nat Cancer 2022

Release the 

“brakes”

Step on the 

accelerator

Steer the car ? Pave the road
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Targeting 
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TAM RTKs can lead to an immune suppressive tumor microenvironment and Resistance

Natasha Leighl

Tumor

MacrophageGAS6

AXL
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TGFb

(released by

immature APC)

VEGFR

APC

AXL

TYRO3

c-Kit

VEGF released by tumor cells

• Increases number of MDSCs and Tregs 

• Inhibits maturation and function of DCs

• Tumor-associated macrophages release GAS6

• Binds and activates AXL, MER and TYRO3, which inhibits 

proinflammatory cytokines and stimulates 

immunosuppressive cytokines

• MER inhibits M1 (immune stimulating) polarization of 

macrophages and induces immunosuppressive M2 

polarization

VEGFR

Treg Cell

VEGF-A

MDSC

VEGFR

VEGF-A

MHC Class 1

Modified from Carbone WCLC2022

Bergerot Mol Cancer Ther 2019; Carbone WCLC 2022
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Treatment Phase
TYRO3 AXL MER VEGFR KIT

Sitravatinib1,2 3 ⚫ ⚫ ⚫ ⚫ ⚫

Cabozantinib1,3 3 ⚫ ⚫ ⚫ ⚫ ⚫

Bemcentinib1,4 2 ⚫

Ramucirumab 2
⚫

Lenvatinib 3 ⚫

PF-07265807/

ARRAY-0671,5 1 ⚫ ⚫

INCB0817761,6 1 ⚫ ⚫

BA30111,7 2 ⚫

TP-09031,8 1 ⚫



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Trials targeting TAM RTKs 

NCT02954991. Leal TA, et al. ESMO 2021. 3. ciNCT03906071.4. NCT04921358. NCT03170960. /NCT04471428. NCT03184571. NCT03522142. /NCT04681131. /NCT02729298. 

Natasha Leighl

Trials Phase Treatment Arm(s) Primary Endpoint(s)

MRTX-5001,2

NCT02954991
2 Sitravatinib + nivolumab ORR

SAPPHIRE3

NCT03906071
3 Sitravatinib + nivolumab vs docetaxel OS

NCT049213584 3 Sitravatinib + tislelizumab vs docetaxel OS and PFS

COSMIC-021 Cohort 75

NCT03170960
1/2 Cabozantinib + atezolizumab ORR

CONTACT-016

NCT04471428
3 Cabozantinib + atezolizumab vs docetaxel OS

BGBC0087

NCT03184571
2 Bemcentinib + pembrolizumab ORR

NCT035221428 1 INCB081776 ± retifanlimab
AEs, Recommended Dose 

for Expansion

NCT046811319 2 BA3011 ± PD-1 inhibitor ORR, AEs

NCT0272929810 1 TP-0903 monotherapy DLT, AEs
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COSMIC-021: Phase 1/2, Non-randomized, Open-Label Study of 
Cabozantinib in Combination With Atezolizumab in NSCLC

aOne patient experienced grade 5 pneumonitis

Natasha Leighl

Efficacy Safety

• ORR: 19%

• DCR: 80%

• Median PFS: 4.5 months (95% CI, 3.5–5.6)

• Median OS: 13.8 months (95% CI, 7.2–15.7)

TRAEs

(≥10%), n=81

Any Grade,

n (%)

Grade ≥3a,

n (%)

Diarrhea 36 (44) 1 (1)

Decreased appetite 30 (37) 1 (1)

Fatigue 29 (36) 4 (5)

Nausea 28 (35) 2 (2)

Asthenia 24 (30) 5 (6)

Constipation 21 (26) 0

Pyrexia 20 (25) 0

AST increase 19 (23) 2 (2)

Hypertension 19 (23) 5 (6)

Vomiting 19 (23) 0

ALT increase 17 (21) 3 (4)

PPE 17 (21) 3 (4)

Hypomagnesemia 16 (20) 1 (1)

Weight decrease 16 (20) 3 (4)
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CONTACT-01: Phase 3 Study of Cabozantinib + Atezolizumab vs Docetaxel After Prior CPI 
and Platinum-Based Chemotherapy in NSCLC

ClinicalTrials.gov. NCT04471428. clinicaltrials.gov/ct2/show/NCT04471428. Accessed August 4, 2022

Natasha Leighl

Docetaxel 75 mg/m2 Q3W

Cabozantinib 40 mg QD +

Atezolizumab 1,200 mg Q3W

R

1:1

Key Eligibility Criteria

(N=366)

• Metastatic NSCLC

• Progression on or following 

platinum-containing chemotherapy 

and anti-PD-1/L1 therapy

• Excludes patients with a sensitizing 

EGFR mutation or ALK translocation

Screening / Enrollment
Phase 3

Randomized Combination Treatment vs Docetaxel

Study Objectives

• Primary 

endpoint: OS

• Secondary 

endpoints: 

PFS, ORR, DOR, 

PROs, safety
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BGBC008: Phase 2, Non-randomized, Open-Label Study of Bemcentinib in Combination 
With Pembrolizumab in Advanced NSCLC 

aAxl expression on membranes of tumor and immune cells. bNo grade 5 TRAEs were reported

Gabra H, et al. Next Gen Immuno-Oncology 2020
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Cohort B Efficacy Cohort A and B Safety

Efficacy cAXL+a cAXL- p

PFS, months 4.73 1.87 0.066

ORR, % 14 0 -

TRAEs (≥10%)
Any Grade,

n (%)

Grade ≥3,b

n (%)

Diarrhea 20 (30) 0

ALT increase 19 (29) 7 (11)

AST increase 18 (27) 3 (5)

Asthenia 11 (17) 4 (6)

QT prolongation 10 (15) 2 (3)

Anemia 9 (14) 2 (3)

Blood creatinine increase 9 (14) 0

Fatigue 9 (14) 1 (2)

Nausea 9 (14) 0
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MRTX-500: Sitravatinib + Nivolumab in Patients With Non-Squamous NSCLC with prior 
benefit from checkpoint inhibitors - ORR, DOR

Natasha Leighl

• ORR: 18% (12/68), including 2 CRs (3%) and 10 PRs 

(15%)a

– DCR: 78% (53/68)

• Median DOR: 12.8 months

• Median duration of treatment

– Sitravatinib: 4.8 months (range: 0–40)

– Nivolumab: 5.2 months (range: 0–41)
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MRTX-500: Sitravatinib + Nivolumab in Patients who had Prior Clinical Benefit 
(PCB) on CPI but Subsequently Experienced PD

Natasha Leighl

• PFS was 79%, 45%, and 31% at 3, 6, and 9 months, respectively

Overall Survival in Patients With NSCLC (n=68)
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Median OS: 14.9 months (95% CI, 9.3–21.1)

Leal TA, et al. Presented at ESMO Congress 2021
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SAPPHIRE

NCT03906071.

Natasha Leighl

Key Eligibility Criteria

(N=532)

• Advanced, non-squamous NSCLC

• Prior PD-1/L1 inhibitor for ≥4 months 

(prior anti-CTLA-4 therapy allowed)

• Progression on or following PD-1/L1 

inhibitor in combination with or 

following chemotherapy

• Excludes patients with known driver 

mutations

Screening / Enrollment
Phase 3

Randomized Combination Treatment vs Docetaxel

Study Objectives

• Primary 

endpoint: OS

• Secondary 

endpoints: 

PFS, ORR, 

safety

Sitravatinib 100 mg QD +

Nivolumab 240 mg Q2W or 

480 mg Q4W (n=266)

R

1:1

Docetaxel 75 mg/m2 Q3W

(n=266)
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Lung MAP S1800A (Prior platinum, CPI for >3 months)

Natasha Leighl

Reckamp et al J Clin Oncol 2022
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Lenvatinib + Pembrolizumab Phase Ib/II

Natasha Leighl

NSCLC ORR 33%, mPFS 5.9 months

Taylor et al J Clin Oncol 2020
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Taylor et al Future Oncol 2020; Csoszi et al ESMO 2021



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Conclusions – Targeting TAM

Acquired resistance to CPI therapy is not yet fully understood, including how to define the patient population 

in clinical trials, and the molecular and cellular mechanisms 

The development of an immune suppressive tumor microenvironment (TME) may be a contributing factor to 

acquired resistance

TAM receptor signaling can increase immunosuppressive factors in the TME

Targeting of TAM receptors, to shift the TME towards a more immunostimulatory state, is one approach 

under investigation to address acquired CPI resistance

Initial results with several TAM inhibitors, including sitravatinib and cabozantinib, have demonstrated promise 

in patients whose disease has progressed on or after CPI therapy

Natasha Leighl
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Lymphocyte activation gene 3 (LAG-3, CD223)

LAG3 expressed on activated T, NK, B, dendritic cells

Downregulates cell proliferation, activation

Helps maintain self tolerance, T cell exhaustion

Combination of LAG-3 inhibitor + PD-1 inhibitor active

Approval for nivolumab and relatlimab in melanoma 

based on PFS benefit





Schuler ESMO 2022

Most stage II

All underwent surgery (primary endpoint)

1/30 R1 resection in combo arm

2 pneumonitis in combo arm
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Peripheral blood effector T cells 

associated with major response

Next steps to increase relatlimab

dose and explore receptor 

occupancy, LAG expression and 

more



Eftilagimod alpha (efti) – soluble LAG-3

Felip et al ASCO 2022 abstr 9003



Trial Design – TACTI-002

Felip et al ASCO 2022 abstr 9003



Efficacy – Waterfall plot1 – TACTI-002

ORR 38%

Median PFS 6.9 m

Fewer than 10% stopped for toxicity

Felip et al ASCO 2022 abstr 9003



LAG-3 Agents in Development

Dr. S. Gadgeel, ASCO 2022
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Targeting Adenosine

Natasha Leighl

Augustin JITC 2022; Gadgeel ASCO 2022
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COAST (PACIFIC 9)

Natasha Leighl 

Herbst J Clin Oncol 2022
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MPR  pCR.  ORR

11%    4%     7%

19%.  10%    5%

30%   11%  15%

31%   13%    6%

Cascone et al AACR 2022
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EGFR +ve NSCLC and Adenosine Pathway

Shirish Gadgeel, ASCO 2022
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Turning on the “gas” – targeting co-stimulatory receptors

Natasha Leighl

Kraehanbuehl Nat Rev Clin Oncoll 2022



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Bi Tcell Engagers Bispecific Antibodies

Bispecific Compounds

Natasha Leighl

EMBO Mol Med 2021
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BiTEs in Lung Cancer – Tarlatamab in SCLC

Phase I in pretreated SCLC

N=66

CRS (mostly gr 1,2) in 44%

DLT gr 5 pneumonitis, gr 3 encephalopathy

Ongoing studies with chemotherapy 1L, single 

agent 3rd line+

Natasha Leighl

Owonikoko ASCO 2021
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ORR 20-22%, Median duration of response 8.7 months

Activity seen across a range of doses

Natasha Leighl

Owonikoko ASCO 2021



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.Natasha Leighl

Sanborn ASCO 2022





Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

tebentafusp

Hamid ESMO 2022

Low grade CRS main toxicity



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Many strategies for antigen-directed therapy (”Steering the car”)

Natasha Leighl

TILs – expanded 

or engineered

Creelan et al

Iovance etc

Non personalized, 

Personalized 

vaccines 

e.g. CAR-T 

targeting 

mesothelin

Braun Nat Rev Clin Oncol 2021

Braun  ESMO 2022
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Vaccines – timing, dosing, combinations…
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Blass & Ott Nat Rev Oncol 2021
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Ott Cell 2020



Snapshot of ongoing personalized cancer vaccine studies
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Cytokines, chemokines, metabolomics..

Natasha Leighl

Ott 2022
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Promoting T cell infiltration and Function

Natasha Leighl

Anandappa et al. Cancer Discov 2020
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Many promising directions in many areas, ongoing combinations

Still need greater translation understanding of the who, what, when and how to use our 

new strategies

To Sum Up…

Natasha Leighl



Thank you!


