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

• lymphocytes in the tumor are more likely to recognize tumor antigens

• TIL are incapable of tumor killing because of the hostile tumor 
microenvironment

• Removing TIL from the tumor microenvironment and then incubating 
with activating cytokines (e.g. IL-2, IL-15, IL-7, etc) will reinvigorate 
the TIL
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TIL therapy logistics

Subject signs 

consent

Surgical 

sample to 

ACT lab

TIL 

culture 

initiated

TIL growth and 

function 

validated

TIL release
TIL 

expansion

Lymphodepletion IL-2

Post-

treatment

Evaluation

TIL infusion























Growth of TIL subsets

Activate/

Expand

Infuse

Isolate

T cells

Lymphodeplete

Resect

Tumor

Anti-HPV T-
cell subsets 
were 
expanded



Stevanovic et al, JCO 2014

Growth of TIL subsets











HPV cancers: conclusions

• 5/18 subjects with cervical cancer had responses
• 2 ongoing CRs (53 and 67 months)

• 1/5 subjects with HNSCC responded (PR)

• 1/5 subjects with anal SCC responded (PR)

• There was correlation of HPV reactivity of TILs qne or HPV reactive TIL 
engraftment with response

• Non-HPV antigens were the major recognized antigens in responders, 
specifically mutated neoantigens and cancer germline antigens, not 
HPV antigens (Stevanovic et al, Science 2017)



Growth of TIL subsets in breast cancer
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• Sequence tumor

• Create and express mini-genes containing 
mutant peptides (tumor neoantigens)

• Expand T cell clones that recognize tumor 
neoantigens

• A subject with chemorefractory hormone 
receptor positive breast cancer was treated

• T cells expanded against 4 neoantigens 
were used

• The subject had a complete response of >22 
months duration

Zacharakis et al, Nature Medicine 2018



TIL in NSCLC

• Phase I study (n = 20)

• Standard TIL protocol 

• Tumors were resected then subjects received nivolumab 
progressors underwent TIL therapy



TIL in NSCLC: patients

• 40% PDL1 0%, 30% PDL1 >50%, median 6%

• 4 pts with EGFR muts, 2 with EML4-ALK muts

• Most patients bulky disease and adenoca

• ½ had not had systemic thearpy

• 4 2-week cycles of 240 mg nivo. 3 patients responded. 16 
progressed. 2 responders eventually progressed and got TIL

• 4 patients did not get TIL: 1 continued responding to nivo, 1 TIL did 
not grow, 1 decline in PS, 1 lost insurance/transportation

Creelan et al, Nature Medicine 2021



TIL in NSCLC: efficacy

Creelan et al, Nature Medicine 2021



TIL in NSCLC: efficacy
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TIL in NSCLC: conclusions
• Initial tumor regression occurred in 11/16 subjects (1 mo post-TIL 

scans)

• Median -35% (+20 to -100)

• 2 CR, both >1.5 yr duration

• 2 unconfirmed PR (subsequent new brain mets in both)

• 2 patients maintained remission fter local ablative thearpy of new 
‘escape’ lesion

• 1 with enlargement of only target lesion – biopsy showed fibrosis. 
She progressed with new lesions 1.5 years later

• median OS not reached
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How can TIL production be improved?

• Preferentially expand tumor antigen-specific TIL

• Preferentially expand T cells of a certain developmental state (e.g. 
Tcm vs Tem vs Teff)

• Suppress growth of exhausted cells

activate/expand
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Conclusions

• There are no approved uses for TIL therapy currently

• In modern trials, TIL has activity in the following diseases:
• Melanoma post-immune checkpoint therapy

• Non-small cell lung cancer post-immune checkpoint therapy

• Cervical cancer post-chemotherapy

• Head and neck cancer post-chemotherapy

• Anal cancer post-chemotherapy

• Breast cancer

• Multiple strategies involving using TIL subsets, changing growth 
conditions and genetic modification are being tested now


