
Other immunotherapy strategies: 

Vaccines, oncolytic virus, cellular 

therapy 

Enriqueta Felip, Hospital Univ. Vall d’Hebron, Barcelona



Advisory Board/Invited Speaker/Board of Directors: Abbvie, Advisory Board, Amgen, Amgen, 

Advisory Board, Astra Zeneca, Boehringer Ingelheim, Bristol Myers Squibb, Daiichi Sankyo, Eli 

Lilly, Ellipses Pharma, Genentech - Roche, Gilead, GSK, ITeos Therapeutics, Johnson & Johnson / 

Janssen, Medical Trends, Medscape, Merck Sharp & Dohme, Moderna, PeerVoice, Pfizer, 

PharmaMar, Pierre Fabre, Regeneron, Roche – Genentech, Seagen, Tubulis

Board of Directors Grifols

Local PI/Institutional/Clinical trial: Abbvie, Amgen, Astra Zeneca AB, Bayer Consumer Care AG, 

Beigene, Boehringer Ingelheim GmbH, Bristol-Myers Squibb International Corporation, Daiichi 

Sankyo Inc., Exelixis Inc., F. Hoffmann-La Roche Ltd., Genentech Inc. GSK, Janssen Cilag 

International NV, Merck KGAA, Merck Sharp & Dohme Corp, Mirati Therapeutics Inc, Novartis 

Pharmaceutica SA, Nuvalent, Pfizer, Takeda Pharmaceuticals International

Enriqueta Felip, declaration of interests



Potential therapeutic approaches to overcome immune checkpoint inhibitor resistance

Aldea Cancer Discov (2021); Mamdani Front Immunol (2022); Horvath Mol Cancer (2020); Frisone Front Oncol (2022); Wang Front Oncol (2020)

Adenosine pathway inhibitors

Combination with 

anti-angiogenics

Combination with

other CPIs, e.g. LAG3 or TIGIT

Other targeted therapies

Cellular therapies, 

e.g. CAR-T cells, TILs

Combination with DNA 

damage repair inhibitors

Vaccines/

oncolytic viruses

ENHANCE TUMOR 

IMMUNOGENICITY

Combination with

chemo / ADC/ RT

ENHANCE T-CELL FUNCTION 

AND INFILTRATION

TARGET IMMUNE

SUPPRESSIVE TME

Combination with 

TAM receptor inhibitors

Co-stimulatory signals

(e.g. OX40, cytokines e.g. IL-2)

TLR9 / STING agonists,

HDAC inhibitors

T/NK cell engagers

Targeting Tregs & MDSCs
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Prophylactic cancer vaccines

• Aimed at preventing cancer from developing

• Generally target agents that cause or contribute to cancer development

Therapeutic cancer vaccines

• Designed to treat cancers that have already developed

• Target tumor-associated antigens or tumor-specific antigens

Cancer vaccines



Vansteenkiste Lancet Oncol 2016



OSE2101 is a T-specific immunotherapy designed to 

induce cytotoxic T lymphocytes against 5 tumor-

associated antigens frequently overexpressed in 

NSCLC (HER-2/neu, CEA, MAGE 2, MAGE 3 and p53). 

This vaccine is composed of 9 synthetic peptides that 

are presented in lung cancer cells by the HLA-A2 

phenotype (45% of the population)

2023



Personalized cancer vaccines

Sahin Science 2018



Personalized neoantigen vaccine NEO-PV-01 with chemotherapy and anti-PD1 

as 1L treatment for non-squamous NSCLC

Awad Cancer Cell 2022

A personalized peptide 

vaccine of up to 20 unique 

peptides targeted toward 

high-quality neoepitopes 

identified using a 

bioinformatic algorithm



Personalized neoantigen vaccine NEO-PV-01 with chemotherapy and anti-PD1 

as 1L treatment for non-squamous NSCLC

Awad Cancer Cell 2022



Cancer mRNA vaccines, BNT116



• 20 patients included, 2 PR, DCR 80%, mPFS 5.5 months, 12 months PFS rate 47%

• Flu-like symptoms

Atmaca ITC 2024



LuCa-MERIT-1 cohort 4: open label in frail NSCLC patients

Dziadzuisko AACR 2025

• Median PFS 9.9 months

• BNT116-induced responses 

against each antigen were 

assessed by ex vivo

ELISpot.

• A high immunogenicity rate 

was observed with at least 

5/7 (71%) patients having a 

de novo response to at 

least one TAA. 

• All frail patients (19/19) 

were able to mount a 

robust type 1 interferon 

cytokine response. 



LuCa-MERIT-1 advanced NSCLC patients with previous cCRT



LuCa-MERIT-1 advanced NSCLC patients with previous cCRT



mRNA-4157 (V940) individualized neoantigen therapy, melanoma 

V940 (mRNA-4157) is a novel individualized neoantigen therapy

that encodes up to 34 personalized neoantigens

NCI Drug Dictionary. mRNA-4157, Khattak AACR 2023; Weber Lancet 2024



T-cell responses to individualized neoantigen therapy mRNA-4157 (V940) alone 

or in combination with pembrolizumab in the phase 1 KEYNOTE-603 study

KEYNOTE-603 Study

Gainor Cancer Discov 2024



Oncolytic virus

Oncolytic viruses, potential benefits of selective 

replication in tumour cells, induction of 

immunogenic cell death and promotion of 

antitumour immunity 

Oncolytic viruses are modified or naturally 

occurring viruses that preferentially infect and 

replicate inside cancer cells, eventually 

destroying them

As the viruses destroy cancer cells, they also 

trigger an immune response that targets both the 

infected cells and other cancer cells, even in 

distant parts of the body

They can be combined with other treatments

Steele Cancer Treatment and Research Communications 2025



EMA approved in 2015 Talimogene laherparepvec (T-VEC) an intralesionally delivered oncolytic 

immunotherapy comprised of a genetically engineered attenuated herpes simplex virus type 1 of the JS-1 

strain and was approved for the treatment of patients with recurrent melanoma after initial surgery

Oncolytic virus



Oncolytic virus, challenges and limitations

A better understanding of the underlying biology and pharmacology of OVs is needed

Challenges such as limited tumor penetration and spread, the host's immune system clearing the 

virus too quickly, and the need for direct injection into tumors

• Delivery and spread: A major hurdle is getting the virus to the tumor. Many current methods require 

direct,intratumoral injection to ensure the virus isn't eliminated before it reaches the target

• Host immune response: The body's natural immune response can neutralize the virus before it has a 

chance to infect and destroy tumor cells, particularly with systemic (intravenous) administration

• Tumor barriers: The physical and biological barriers within the tumor microenvironment can limit 

how far the virus can spread

• Potential side effects: While generally well-tolerated, side effects like fever, fatigue, chills, and 

pain at the injection site can occur



Therapy gone viral: exploring the use of oncolytic virus in NSCLC
Steele Cancer Treatment and Research Communications 2025



Adoptive cellular therapy: Tumor-inflitrating lymphocyte (TILs)
Tumour extraction required

Quin Cells 2021



Adoptive cellular therapy: TILs Lifileucel, autologous TIL, was successfully 

manufactured using tumor tissue from different 

anatomic sites, predominantly lung
Cancer Discovery 2024



Overview of Ongoing TIL trials w/ NSCLC Patients



CAR T cells are genetically modified T lymphocytes that express a chimeric receptor specific for a 

tumor antigen

Adoptive cellular therapy: CAR-T

Targets cell surface Ag only



1. Hassan Nat Med 2023, Haanen ESMO 2024, 3. Steffin Nature 2025

Adoptive cellular therapy: CAR-T



Mapping Lung Cancer:<br />CAR & BiTE Targets



AMG119 a CAR-T for DLL3 in SCLC: Ph1 trial 

Byers SITC 2022



CAR T progress in solid tumors is challenging due to target availability, 

antigen heterogeneity, and the tumor microenvironment

Adoptive cellular therapy: CAR-T

Challenges

CAR targeting tumor cell PD-L1
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