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• I will be discussing non-FDA approved indications during my 
presentation.



Immune Regulation

Waldman AD. Nature reviews immunology, 2020.



Anti-PD-1 as First-line treatment

Burtness BA. Lancet 2019.



Mechanisms of Resistance



Primary, 
Adaptive and 
Acquired 
resistance

Sharma P. Cell 2017.



Intrinsic 
Mechanisms of 
Resistance

Sharma P. Cell 2017.



Extrinsic 
Mechanisms 
of Resistance

Sharma P. Cell 2017.



The TME

• Neo-vascularization 
leads to hypoxia in the 
TME

Schaaf MB. Cell death and disease, 2018



Immunosuppressive 
effects in the TME

Manegold C. Journal of Thoracic Oncology, 2017.



Impaired 
Immunotherapy 
Efficacy

Schaaf MB. Cell death and disease, 2018



PTEN Loss

Conciatori F. Int J Mol sci 2020.



TIM-3

Koyama S. Nature communications 2016.



LAG-3

Lipson EJ. 2021 ASCO Annual Meeting



Clinical Trials



Anti PD-1/L1 + Anti-
CTLA4

• EAGLE and KESTREL

Esia R. ASCO Annual Meeting 2020



Checkmate 651

Argiris A. ESMO 2021
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IDO Inhibitors



B7H3 Inhibitors

Agarwal C. SITC 2018.



EGFR Inhibitors

Sacco A. Lancet Onco 2021. Chung CH. Cancers 2021

ORR 45% in anti-PD-
1/EGFRi naïve patients

ORR 22%. 70% 
patients with 
prior anti-PD-1 or 
EGFRi treatment



VEGF Inhibitors

Taylor MH. ASCO Annual Meeting 2018.



VEGF Inhibitors

ECOG-ACRIN



ICOS agonists

• Synergy observed in Phase 1 
trials

• Randomized trials with 
pembrolizumab and 
pembrolizumab + chemo were 
launched then discontinued

Solinas C. ESMO Open 2020. Hansen A, ESMO 2018.



Virally-mediated Head & Neck Ca



M7824

Strauss J. ASCO Annual Meeting 2018.



HPV Vaccine Trials

• Target E6/E7 oncoproteins
• ISA101 + nivolumab (Ph 2): 33% ORR and mOS 17.5 months
• HPV DNA vaccine MEDI0457 + durvalumab (Ph 1b/2): 22% ORR
• Ongoing trials:

1. M7824, the anti-PD-L1/TGF-b fusion protein, + HPV-16 cancer 
vaccine PDS0101 + immunocytokine NHS-IL12

2. M7824 + PRGN-2009, a novel gorilla adenovirus GAd HPV vaccine 
with agonist epitopes of E6 and E7

3. VERSATILE-002 (Ph 2): PDS0101 vaccine + pembrolizumab in R/M 
HPV+ HNC

4. Adoptive cell therapy trials also underway

Massarelli E. JAMA oncology 2018. Aggarwal C. Annal Onc 2020.



EBV Targeting

• Latent antigens: EBNA1 (maintains viral genome in infected cells) 
and LMP2 (facilitates proliferation, survival and migration of 
infected cells)

• Early-phase trials using these antigens as part of vaccine drugs 
have shown immunogenecity

• LMP2 specific T cell therapy trial ongoing

Hui EP. Cancer Res 2013. Taylor GS. Clinical Cancer Res 2014.



Thank you!!


