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Adoptive cell transfer
personalized cancer immunotherapy that involves the administration of a 

patient’s own autologous immune cells

TUMOR INFILTRATING LYMPHOCYTES. T-CELL RECEPTOR (TCR) DIRECTED 
AGAINST A PARTICULAR TARGET 

ANTIGEN

CHIMERIC ANTIGEN RECEPTOR (CAR)

TUMOR PERIPHERAL BLOOD

Steven A. Rosenberg, and Nicholas P. Restifo Science 2015;348:62-68



Immuno-oncology Drug Development in 
2019

Yia Xin Yu, Nature Reviews  Drug Discovery, December 2019

Increase from 2017 to 2019 : 300% in Cell therapy



Zhang 2019





ACT for cancer timeline

Adapted from Nat Rev Cancer. 2008 Apr; 8 (4) 299-308 and
Science 2015, April, 3, vol 348 issue 6230
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TIL

Steven A. Rosenberg, and Nicholas P. Restifo Science 2015;348:62-68



Iovance Biotherapeutics Inc. ASCO 2019 by A Sarnaik et al.  



Lifeleucel (LN-144) results in melanoma

Iovance Biotherapeutics. Presented at ASCO 2019 by A Sarnaik et al.  



Iovance Biotherapeutics. Presented at ASCO 2019 by A Jazzaeri et al.  



Iovance Biotherapeutics. Presented at ASCO 2019 by A Jazzaeri et al.  



https://www.targetedonc.com/news/fda-grants-novel-til-therapy-breakthrough-therapy-designation-for-advanced-cervical-cancer

https://www.targetedonc.com/news/fda-grants-novel-til-therapy-breakthrough-therapy-designation-for-advanced-cervical-cancer


Iovance Biotherapeutics. 



CD-19 targeted CAR T-cell approaches for 
ALL and NHL

Jacoby E, Shahani SA, Shah NN. Updates on CAR T-cell therapy in B-cell malignancies. Immunol Rev. 2019;290(1):39–59. 



Genetically redirected T cells for solid tumors
Target Cancer Receptor N patients Responses Ref

ERBB2 Colorectal CAR:
CD28-CD137-CD3ζ

1 (deceased resp distress lung ERBB2 
expression)

Morgan, R. A. Mol. 
Ther. 2010 

CEA Colorectal and breast CAR: CD3ζ 7 0 Ma, Q.. 2002. 

αFR Ovarian CAR: FcRγ 12 0 Kershaw, M. H. et al. 
Clin. Cancer Res 
2006

CD171 Neuroblastoma CAR: CD3ζ 6 1 ParK, JR. Mol Ther. 
2007

CAIX Renal CAR: CD3ζ 11 0 (+hepatotoxicity) Lamers CH. Mol 
Ther. 2013

GD2 Neuroblastoma CAR: CD3ζ 19 3 (CR) Louis, C. U. et al. 
Blood 2011 



Regional delivery of mesothelin-targeted CAR T cells for pleural cancers: safety and preliminary efficacy in combination with anti-PD-1 agent

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting



Mesothelin is a target antigen for solid tumors

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting



Slide 9

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting



Slide 19

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting
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Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting
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Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting

3 CR (11%)
8 PR (30%)
5 SD (18%)

11 PD (40%)

41% ORR



Slide 16

Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting
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Presented By Prasad Adusumilli at 2019 ASCO Annual Meeting



Liquid vs. Solid tumors

Kochenderfer JN, Rosenberg SA. Nat Rev Clin Oncol. 2013 Presti et al, Cancers 2019, 11, 1242



Modified TCR



Modified TCR vs. CAR

Pros Pros

ConsCons

• Intracellular proteins. 
• Identification of 

mutant proteins 
specific of cancer 
cells. 

• HLA selection. 
• Resistance mechanisms 

antigen presentation

• No HLA selection
• Direct activation of T 

lymphocyte from tumor 
cell (no AP required)

• Difficult to find surface 
protein specific of cancer 
cell only. 

• Potentially blocked by 
soluble antigen

Kershaw, Nat Rev Cancer, 2013



Parkhurst MR, Yang JC, Langan RC, Dudley ME, Nathan DAN, Feldman SA, et al. T cells targeting carcinoembryonic antigen can mediate 
regression of metastatic colorectal cancer but induce severe transient colitis. Mol Ther. 2011;19(3):620–6. 

• Murine T cell receptor (TCR) against human carcinoembryonic antigen (CEA)



Current approach public antigens 
(non mutated)

Durgeau A, 2018 Zhang 2019



Presented By Crystal Mackall at 2017 ASCO Annual Meeting

NY-ESO in Synovial Sarcoma



NY-ESO in liposarcoma

Presented By Sandra D''Angelo at 2018 ASCO Annual Meeting



ADP-A2M4 (MAGE-A4) Synovial Sarcoma

ORR: 58%
7/12

Presented by Brian A. Van Tine at ESMO 2019 in Barcelona, Spain





Private neoantigens

• Neoantigen: somatic mutation 
creates a peptide epitope that 
is expressed, processed, 
presented by one of the 
patient’s MHC molecules, and 
recognized by a subset within 
the patient’s T cell repertoire.

• Stochastic: each mutation 
increases the odds of 
neoantigen formation 

Bethune et al, 2017



• HLA-C*08:02–restricted tumor-infiltrating 
lymphocytes that were composed of four 
different T-cell clonotypes that specifically 
targeted KRAS G12D. 

• Objective regression of all seven lung 
metastases

• one of these lesions had progressed on 
evaluation 9 months after therapy. The lesion 
was resected and found to have lost the 
chromosome 6 haplotype encoding the HLA-
C*08:02 class I major histocompatibility complex 
(MHC) molecule.

Tran E, Robbins PF, Lu YC, Prickett TD, Gartner JJ, Jia L, et al. T-cell transfer therapy targeting mutant KRAS in cancer. N Engl J 
Med. 2016;375(23):2255–62. 



Immune recognition of somatic mutations leading to 
complete durable regression in metastatic breast cancer

• One patient with metastatic breast cancer.

• Tumor-infiltrating lymphocytes (TILs) reactive against mutant  
versions of four proteins—SLC3A2, KIAA0368, CADPS2 and CTSB

Zacharakis N, Chinnasamy H, Black M, Xu H, Lu YC, Zheng Z, et al. Immune recognition of somatic mutations leading to complete durable regression in metastatic breast 
cancer. Nat Med. 2018;24(6):724–30. 



Zacharakis N et al. Immune recognition of somatic mutations leading to complete durable regression in metastatic breast cancer. Nat Med



Treatment of patients with T cells recognizing 
tumor-specific mutations

Steven A. Rosenberg, and Nicholas P. Restifo Science 2015;348:62-68 Copyright © 2015, American Association for the Advancement of Science



Developing ACT clinical trials

Vs.



Evolving drug development paradigm

Kummar STC. Novel Designs of Early Phase Trials for Cancer Therapeutics. Novel Designs of Early Phase Trials for Cancer Therapeutics. 2018. 



Timeline



Conclusion

Adoptive cell therapy (ACT) 
is no longer a promise to 

treat solid tumors

• TIL: Melanoma and 
cervical cancer

• TCR: Synovial sarcoma 
and responses in other 
solid tumors

• CART: mesothelioma

However there are still
some critical points

• Ideal target identification

• Logistics (time from
identification to infusion)

• Clinical trial design
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