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The future of immunotherapy 
for NSCLC: Targeting the 
tumour microenvironment
Practice Aid from a touchEXPERT OPINIONS

For more information, visit
www.touchrespiratory.com/cme-education/immunotherapy-for-non-small-cell-lung-cancer 
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The tumour microenvironment and immunotherapy

1. Tumour antigens released from cancer cells and engulfed by dendritic 
cells or other antigen-presenting cells

2. Dendritic cell migration to the draining lymph node
3. Antigen presentation and priming of naïve CD4 and CD8 T cells
4. Migration of activated lymphocytes to the tumour microenvironment
5. Anti-tumour immune response:

• Release of inflammatory cytokines by CD4 Th cells
• Cytolytic activity of CTL and NK cells 

6. Release of inflammatory cytokines by macrophages

7. Release of inflammatory and immunosuppressive cytokines by cells 
within the tumour microenvironment, including Treg and MDSC, thus 
inhibiting CTL and NK cell activity

8. PD-1/PD-L1-mediated inhibition of CTL activity
9. CTLA-4- and LAG-3-mediated inhibition of CD4 and CD8 T cells

10. Tumour infiltration of adjacent tissue
11. Metastatic tumour phenotype
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Abbreviations 
CD, cluster of differentiation; CTL, cytotoxic T lymphocyte; 
CTLA-4, cytotoxic T lymphocyte antigen-4; DC, dendritic 
cell; IL-1β, interleukin-1 beta; LAG-3, lymphocyte-
activation gene 3; MDSC, myeloid-derived suppressor cell; 
MHC, major histocompatibility complex; NK, natural killer;                          
PD-1, programmed death-1; PD-L1, programmed death-
ligand-1; TGF-β, transforming growth factor beta;           
Th, T helper; Treg, regulatory T cell. 
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Biology and rationale
• LAG-3 is expressed on both Treg and anergic CD4 Th cells, it binds MHC class II and inhibits CD4 T cells5

• Elevated LAG-3 expression on TIL in NSCLC is associated with insensitivity to PD-1/PD-L1 axis blockade6

LAG-3 blockade

Ongoing clinical trials - LAG-3 blockade in solid tumours

NCT02966548, NCT02817633, 
NCT02460224 (all phase I)

Anti-LAG-3 mAb 

NCT04140500 (phase I)
PD-1-LAG-3 bispecific Ab 

NCT03849469 (phase I/II) 
LAG-3-CTLA-4 bispecific Ab 

NCT03625323 (phase II) 
Soluble LAG-3 fusion protein

LAG-3

PD-1

CTLA-4

Cell-associated targets
Immunotherapeutic strategies for NSCLC

Ongoing clinical trials - phase III trials of nivolumab plus ipilimumab in NSCLC

Biology and rationale
• Tumour cells upregulate PD-L1 in response to IFN-. PD-L1 binding to PD-1 on T cells causes T-cell apoptosis, 

anergy and exhaustion1–3

• CTLA-4 is expressed by Tregs and can be upregulated by T cells. CTLA-4 dampens immune responses against 
infections and tumours3

Combination of PD-L1/PD-1 and CTLA-4 blockade
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1,166 patients with
stage IV or recurrent NSCLC

Nivolumab plus ipilimumab
(N+I) n=583 

Chemotherapy 
(Chemo) n=583 

Among all patients, median OS was longer with N+I than Chemo
(HR=0.79; CI: 0.65–0.96)

• NCT04026412 (CheckMate73L)
• NCT03351361 (eNERGY)
• NCT03215706 (CheckMate 9LA)
• NCT02477826 (CheckMate 227)

First-line treatment
(alone or with chemotherapy)

• NCT03469960 (DICIPLE)

First-line stop-and-go versus treatment 
until progression or toxicity

• NCT02864251 (CheckMate722)

Second-line or later therapy

• NCT02998528 (CheckMate 816)

Neo-adjuvant therapy
(in early stage NSCLC)

CTLA-4
and 
PD-1

Clinical data4 - NCT02477826 (CheckMate227)
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Clinical data8 - NCT01327846 (CANTOS)

Soluble targets
Immunotherapeutic strategies for NSCLC

Ongoing clinical trials - IL-1 blockade in solid tumours
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Canakinumab reduced both incident lung 
cancer and lung cancer mortality

Lung cancer 
mortality rate 

Lung cancer 
incidence rate 

Canakinumab 
(ck-mab)

10,061 patients with:
• History of myocardial infarction
• Blood hsCRP level ≥2 mg/L

Placebo (Pb)
(n=3,344)

50 mg
(n=2,170)

150 mg
(n=2,284)

300 mg
(n=2,263)

Participants were 
followed up for incident 
cancer diagnoses

Assess risk of 
cardiovascular 
disease

Inflammation

IL-1 IL-1
• NCT03447769 (phase III, CANOPY-A, NSCLC)
• NCT03631199 (phase III, CANOPY-1, NSCLC)
• NCT03626545 (phase III, CANOPY-2, NSCLC)
• NCT03968419 (phase II, CANOPY-N, NSCLC)
• NCT02900664 (phase I)
• NCT03742349 (phase I)
• NCT04028245 (phase I)

Canakinumab
(mAb against IL-1)

• NCT01624766 (phase I)
• NCT02550327 (phase I)

Anakinra
(Recombinant IL-1R antagonist)

• NCT03798626 (phase I)

Gevokizumab
(mAb against IL-1))

• NCT04121442 (phase I/II)

Isunakinra
(IL-1/IL-1R antagonist fusion protein) 

• NCT03267316 (phase I/II)
• NCT04452214 (phase I)

CAN04
(mAb targeting IL-1RAP)

IL-1R1 IL-1RAP

Biology and rationale
• Overexpression of IL-1 contributes to immune escape, angiogenesis and the development of a       

pre-metastatic phenotype7

IL-1 blockade

Biology and rationale
• TGF- signalling in the tumour microenvironment is a determinant of poor response to PD-1/PD-L1 blockade9

• In mouse models, blockade of TGF- and PD-L1 induced strong anti-tumour immunity and tumour regression10

TGF- blockade

Ongoing clinical trials - TGF- inhibition in NSCLC

• NCT02581787 (phase I/II)

Fresolimumab 
(mAb against TGF-))

• NCT03732274 (phase I/II)

Vactosertib 
(TGF- receptor 1 inhibitor) • NCT04396535 (phase II)

• NCT03631706 (phase III)
• NCT03840902 (phase II)
• NCT03840915 (phase I/II)

Bintrafusp alfa
(TGF-βRII/anti-PD-L1 fusion protein)
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The guidance provided by this practice aid is not intended to directly infl uence patient care. Clinicians should always evaluate their patients’ conditions, potential 
contraindications, and review any relevant manufacturer product information or recommendations of other authorities, prior to consideration of procedures, 
medications, or other courses of diagnosis or therapy included here. 

Our practice aid coverage does not constitute implied endorsement of any product(s) or use(s). TouchRESPIRATORY cannot guarantee the accuracy, adequacy or 
completeness of any information, and cannot be held responsible for any errors or omissions.  

Abbreviations  
Ab, antibody; CD, cluster of differentiation; CI, confidence interval; CTLA-4, cytotoxic T lymphocyte antigen-4; HR, hazard ratio; 
hsCRP , high-sensitivity C reactive protein; IFN-, interferon gamma; IL-1, interleukin-1 alpha; IL-1β, interleukin-1 beta; IL-1R, interleukin-1 receptor;  
IL-1R1, interleukin-1 receptor 1; IL-1RAP, interleukin-1 receptor accessory protein; LAG-3, lymphocyte-activation gene 3; mAb, monoclonal antibody;  
MHC, major histocompatibility complex; NSCLC, non-small cell lung carcinoma; OS overall survival; PD-1, programmed death-1;  
PD-L1, programmed death-ligand-1; TGF-β, transforming growth factor beta; TGF-βRII, transforming growth factor beta receptor II; Th, T helper cell;                                                         
TIL, tumour-infiltrating lymphocyte; Treg, regulatory T cell.  
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Clinical trials listed by their identifiers at: ClinicalTrials.gov (accessed 01 September 2020). 


