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OUTLINE
-

* What is radioimmuno therapy (RIT)
« What is CAR T-cell immunotherapy

« Combination therapies and challenges of RIT + CAR T-cell immunotherapy

« Mathematical modeling to address challenges of combo therapy

— Mathematical models can incorporate:
* RIT decay, dose, tumor response, toxicity constraints
« CART cell effect, proliferation, exhaustion
* Provide a framework to optimize: dose, sequence, timing
« Make predictions and give dynamic quantifications of response

« Examples of mathematical modeling and analysis of:
— 2BAc, Y7Lu RIT + CAR T cells in preclinical multiple myeloma model
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Radio-immunotherapy (RIT)
-

« Targeted Radionuclide therapy with 225Ac-DOTA-ADb 177Lu-DOTA-Ab
antibodies (Ab)
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Couturier et al. Cancer radioimmunotherapy with alpha-emitting nuclides. Eur J Nucl Med Mol Imaging. 2005;32(5):601-14.

2. Agrawal S. The role of 225Ac-PSMA-617 in chemotherapy-naive patients with advanced prostate cancer: Is it the new
beginning. Indian journal of urology : IJU, 2020;36(1), 69—70.

3. Bal et al. Safety and Therapeutic Efficacy of 225Ac-DOTATATE Targeted Alpha Therapy in Metastatic Gastroenteropancreatic

Neuroendocrine Tumors Stable or Refractory to 177Lu-DOTATATE PRRT. J Nucl Med. 2020 May 1;61(supplement 1):416.




Chimeric Antigen Receptor (CAR) T-cell Therapy

Monoclonal antibody T cell receptor Chimeric antigen receptor
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1. Majzner RG, Mackall CL. Clinical lessons learned from the first leg of the CAR T cell journey. Nat Med.
2019;25(9):1341-55.




Combination therapies in cancer
-

« Combination therapy approaches are challenging:
— How to determine Dose, timing, sequence of therapies is not clear

« RIT and CAR Ts are a new, potentially important combo therapy, however this
presents unique challenges:

1 oRIT — radiobiology, toxicity
— CAR Ts — nonstandard PK/PD, living therapy with cell dynamics and kinetics

« Mathematical modeling can help address these challenges
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Multiple Myeloma
-

At a Glance
Multiple Myeloma
Estimated New Cases in 2020 32,270 5-Year
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Daratumumab (Darzalex, Dara)
-

» CD38 is a multifunctional ectoenzyme which is essential for the regulation of
intracellular Ca?* and subsequent signal transduction.

» Daratumumab (Dara), is a human anti-CD38 1gG, (kK subclass) antibody against
the receptor CD38, is now considered the last FDA approved treatment option for
MM patients at relapse.

» Since CD38 is a highly expressed surface protein on PCs, the main anti-MM
effect of Dara has been attributed to its associated antibody-dependent cellular
cytotoxicity (ADCC), complement dependent cellular cytotoxicity (CDC), and
antibody-dependent cellular phagocytosis activities (Phipps et al., 2015).

» Clinical results obtained with Dara have been impressive (Dimopoulos, 2016), but
unfortunately most MM patients relapse.

1. Dimopoulos MA, Oriol A, Nahi H, San-Miguel J, Bahlis NJ, Usmani SZ, et al. Daratumumab, y
lenalidomide, and dexamethasone for multiple myeloma. N Engl J Med. 2016;375(14):1319-31. — E/i

2. Phipps C, Chen Y, Gopalakrishnan S, Tan D. Daratumumab and its potential in the treatment of multiple
myeloma: Overview of the preclinical and clinical development. Ther Adv Hematol. 2015;6(3):120-7.



Multiple Myeloma is a disseminated disease

64Cu-DOTA-Daratumumab PET/CT
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Mathematical modeling: RIT A
T
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Mathematical modeling: RIT b

We want the model to capture

. . Radiation
« Effect of cell kill of radiation
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Mathematical modeling: RIT

We want the model to capture
« Effect of cell kill of radiation Jp—
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225Ac-DOTA vs 7Lu-DOTA-Daratumumab
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225Ac-DOTA vs 7Lu-DOTA-Daratumumab
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CAR T-cell Predator-Prey Mathematical Model
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CAR T-cell model potential PK/PD
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CAR T-cell killing dynamics
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CAR T-cell + aRIT Combination therapy in MM
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CAR T-cell + aRIT Combination therapy in MM
-
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Summary
T

« Combination therapies and challenges of RIT + CAR T-cell immunotherapy

« Mathematical modeling to address challenges of combo therapy
— Mathematical models can incorporate:
— RIT decay, dose, tumor response, toxicity constraints
— CAR T cell effect, proliferation, exhaustion
— Provide a framework to optimize: dose, sequence, timing

— Make predictions and give dynamic quantifications of response
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