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• “Immunotherapy” is a general term referring to the use of drugs that can 
modulate the immune system in a way that would control cancer 

• Checkpoint inhibitors are the most successful drugs so far in this category
• Vaccines, monoclonal antibodies, BiTes etc. fall into this category
• Every drug now is considered to have immunogenic potential!
• Radiation is thought to have immunomodulatory effects



• William B. Coley (1862-1936)
– Preceded by Drs. W. Busch and F. Fehleisen observations of spontaneous malignant 

regression s/p erysipelas infection (Streptococcus pyogenes)

• Coley’s toxin
– CR rate ~ 22% (270/1200 patients)

• 1976: BCG vaccine for bladder cancer

Father of Cancer Immunotherapy



• Disease control
– Suppress tumor growth
– Durable control

• Promote tumor progression
– Select  for cells which can grow in immunocompetent host
– Control microenvironment, enhancing growth

• Escape recognition
– Loss of MHC antigens
– Inhibitor cytokine production (e.g. IL-10, TGF-β)
– Lack of co-stimulatory effectors (e.g. CD80, CD86, CD40)
– Expression of inhibitory molecules (PD-1, PD-L1)
– Generation of regulatory/suppressor T-cells
– Modulation of stromal environment (IDO production)

Immune System in Cancer

Dunn G, Nature Immu, 2002; Igney FH, J Leuk Bio, 2002



Schreiber, Science;331,2011 



Fig 1. ABR-217620 proposed mechanism of action. The ABR-217620 fusion protein binds to the 5T4 tumor-associated antigen and activates a T lymphocyte through its T-cell receptor 

(TCR). The T cell produces cytokines (tumor necrosis factor [TNF] –α and interferon [IFN]-γ) and executes direct tumor killing if it is a cytotoxic T lymphocyte.
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Phase I Dose Escalation, Pharmacokinetic and Pharmacodynamic Study of Naptumomab 
Estafenatox Alone in Patients With Advanced Cancer and With Docetaxel in Patients With 
Advanced Non–Small-Cell Lung Cancer

• The immunotoxin naptumomab estafenatox was 
developed in an effort to activate and target the 
patient's own T cells to their tumor

• By fusing a superantigen (SAg) variant that activates T 
lymphocytes to the Fab moiety of a tumor-reactive 
monoclonal antibody. 

• Naptumomab estafenatox targets the 5T4 tumor 
antigen, a 72-kDa oncofetal trophoblast protein 
expressed on many carcinomas, including renal cell 
carcinoma. 

• The therapeutic effect is associated with activation of 
SAg-binding T cells. 

• The SAg-binding T lymphocytes expand, differentiate to 
effector cells, and infiltrate the tumor.



Fig 3. Immunohistochemistry for T-lymphocyte (anti-CD3) infiltration in biopsies taken before treatment (archival tissue) and at the third day of the second cycle treatment with ABR-217620 

for patient number 2. The T lymphocytes stain brown and the arrows indicate unstained tumor cells. This patient had a partial response that continues at 30+ months.
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Phase I Dose Escalation, Pharmacokinetic and Pharmacodynamic Study of Naptumomab 
Estafenatox Alone in Patients With Advanced Cancer and With Docetaxel in Patients With 
Advanced Non–Small-Cell Lung Cancer



PD(L)-1 and CTLA-4 inhibitors
A New Era



Activating and Inhibiting Signals

Topalian SL, et al. N Engl J Med. 2012;366(26):2443-2454.



Chen L, et al. Nat Rev Immunol. 2013;13(4):227-242.

Immunologic Synapsis



CheckMate 057 (NCT01673867)

Borghaei et al, NEJM, 2015; Borghaei, JCO, 2021



KEYNOTE-024 5-Year Survival Update: Pembrolizumab Versus Platinum-Based 
Chemotherapy for Advanced NSCLC

J. Brahmer, ESMO 2020

aTo be eligible for crossover, progressive disease (PD) 
had to be confirmed by blinded, independent central 
radiology review and all safety criteria had to be met.

Key eligibility criteria

• Untreated stage IV NSCLC

• PD-L1 TPS ≥50%

• ECOG PS 0-1

• No activating EGFR mutation or ALK
translocation

• No untreated brain metastases

• No active autoimmune disease 
requiring systemic therapy

R (1:1)
N = 305

Pembrolizumab
200 mg IV Q3W

(2 years)

Platinum-Doublet 
Chemotherapy

(4-6 cycles)

Pembrolizumab
200 mg Q3W

for 2 years

Key endpoints

• Primary: Progression-free survival (PFS) (RECIST v1.1 per 
blinded, independent central review)

• Secondary: OS, ORR, safety

• Exploratory: Duration of response (DoR)

PDa

.



Chemo-IO combination



Cemiplimab Plus Chemotherapy Versus Chemotherapy Alone in Advanced NSCLC: 2-
Year Follow-Up From the Phase 3 EMPOWER-Lung 3 Part 2 Trial

Makharadze, JTO, June 2023



CheckMate 227a Part 1 study design





TROPION-Lung02: Datopotamab Deruxtecan + 
Pembrolizumab+ChemoT 

Levy B, et al. WCLC 2022



Levy B, et al. Presented at: WCLC;2022.

Antitumor Activity 



• In the metastatic setting we appeared to have reached a plateau
• Studies with TIGIT, LAG-3 and other checkpoint inhibitors combined with a PD(L)-1 inhibitor could potentially 

point to a new direction at least for specific subgroups
• Search for a better biomarker for identifying patients who would benefit from various treatment options is 

ongoing

• Assessment of MRD and either escalation or de-escalation treatment could be another useful approach 

First Line Treatment Paradigm



Early Stage





J. Spicer, ESMO 2023



Adjuvant immunotherapy data
surgery chemotherapy immunotherapy

Trial DFS OS (immature)
Impower010 (PD-L1+) NR vs 35 mo HR 0.66 (0.5-0.88)

PEARLS 54 vs 42 mo HR 0.87 (0.67-1.15)

Jessica Bauman, MD; ASCO Direct, Philadelphia 2023



What is the best approach?

chemoimmunotherapy surgery

surgery chemotherapy immunotherapy

chemoimmunotherapy surgery immunotherapy

surgery chemoimmunotherapy

And for which patient population?

surgery chemotherapy targeted therapy

Jessica Bauman, MD; ASCO Direct, Philadelphia 2023



Second Line and Beyond
Is there a clear path?



Aldea M, et al. Cancer Discov. 2021;11(4):874-899.

Overcoming Resistance to Immunotherapy



Felip E, et al. Presented at: ASCO;2022. 



Efficacy – Waterfall plot1 – TACTI-002

Felip E, et al. Presented at: ASCO;2022. 



CITYSCAPE: Randomized Phase 2 Study of Tiragolumab + 
Atezolizumab in PD-L1+ Patients with NSCLC

Rodriguez-Abreu D, et al. Presented at: ASCO;2020.
IHC, immunohistochemistry; PROs, patient-reported outcomes; TPS, tumor proportion score.



Investigator-Assessed PFS: PD-L1 Subgroups

Rodriguez-Abreu D, et al. Presented at: ASCO;2020.

*Unstratified. 
Updated analysis data cut-off: 16 August 2021 (median follow-up: 30.4 months)

PD-L1 status determined by 22c3 IHC assay. 



ARC-7: Randomized, Open-label, Phase 2 Study in First-
Line, Metastatic, PD-L1-High NSCLC

• As of the clinical cut-off date (31 August 2022), a total of 150 patients were randomized with a median follow-up of 
11.8 months (range: 0.03 – 23.5)

Etruma + Dom + Zim (EDZ)
150 mg PO QD + 15 mg/kg IV Q3W + 360 mg IV Q3W

Key eligibility:
• Treatment-naive for 

metastatic disease
• PD-L1 ≥50%, locally 

assessed by SP263 or 
22C3

• EGFR/ALK wild-type

R
1:1:1

N = 150

Strat. Factors:
ECOG 0 vs 1
Male vs Female

Participants randomized to Arm 1 have the option to crossover to EDZ upon radiographically confirmed disease progression (PD) 

Stage IV NSCLC

ADA, anti-drug antibody; Dom, domvanalimab; Etruma, etrumadenant; ORR, overall response rate; PFS, progression-free survival; PK, pharmacokinetics; R, randomized; Zim, zimberelimab.

Arm 3

Crossover 
to EDZ 

Co-primary endpoints
Investigator-assessed 

ORR & PFS per RECIST v1.1

Secondary endpoints
Duration of response, disease 
control rate, overall survival,

safety, PK/ADA

Zim (Z)
360 mg IV Q3W

Arm 1

Dom + Zim (DZ)
15 mg/kg IV Q3W + 360 mg IV Q3W

Arm 2

Johnson M, et al. Presented at: ASCO;2022. Abstract 397600. 
M. Johnson, ASCO Plenary, 2022



Progression-Free Survival – ITT-13

326-mo PFS
Z: 43%

6-mo PFS
DZ: 65%
EDZ: 63%

Time from Randomization (months)

Johnson M, et al. Presented at: ASCO;2022. Abstract 397600. Johnson M, et al. Presented at: ASCO;2022. Abstract 397600. 
M. Johnson, ASCO Plenary, 2022



Best Change From Baseline in Target Lesions 

Neal JW, et al. Presented at: ASCO;2022. Abstract 9005. 

Cabozantinib Plus Nivolumab

December 8, 2022
ALAMEDA, Calif. today it was announced that the CONTACT-01 study did not meet its primary 
endpoint of overall survival at the final analysis. CONTACT-01 is a phase 3 trial evaluating cabozantinib 
in combination with atezolizumab versus docetaxel in patients with metastatic non-small cell lung 
cancer (NSCLC) without actionable mutations who experienced disease progression on or after 
treatment with an immune checkpoint inhibitor and platinum-containing chemotherapy.



Borghaei, ESMO 2023



S1800A Schema—Randomized Phase II trial

Reckamp KL, et al. Presented at: ASCO;2022. Abstract 9004.

S1800A Schema—Randomized Phase 2 Trial
PRAGMATICA LUNG, Phase 3 trial ongoing……..



T. Leal, ASCO 2023



Rom Leidner et al; J Immunother Cancer. 2023 Oct

First-in-human phase I/Ib study of NIZ985, a recombinant heterodimer of IL-15 and IL-15Rα, as a 
single agent and in combination with spartalizumab in patients with advanced and metastatic solid 
tumors



Autologous T cell therapy for MAGE-A4+ solid cancers in HLA-
A*02+ patients: a phase 1 trial

David Hong et al, Nat Med. 2023 Jan

38 patients treated, 2 with NSCLC



• Treatment of NSCLC at any stage now is significantly more effective
• We now can talk about five year survival in the metastatic setting
• Cure rates are increasing for early stage disease
• Our understanding of the mechanisms of resistance is limited
• Lack of biomarkers hampers tailored and personalized treatment options
• Cancer vaccines, Cellular therapies, oncolytic viruses are all potential options but we 

need to get away from the all comers approach
• Molecular determinants of response to IO need to be better defined


