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Human CD19 Expression by Hematopoietic Cells
(Opportunities for CART19 Intervention)
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Overview of CTLO19 Therapy
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# Cellular reprogramming and ex vivo expansion are conducted at a cell processing facility.



CARs Meet Leukemia/Lymphoma

107 CTL0O19 Recipients

 ALL:

— 30 kids

— 15 adults
 CLL:

— 42 adults
« NHL:

— 18 adults
« MM

— 2 adults




CLL Pilot Study Design and Considerations

* Single center pilot trial of CTLO19 (formally CART19) cells
* Primary objective:

* Safety, feasibility and immunogenicity of CTLO19 in
patients with CD19+ leukemia and lymphoma

* Detailed inclusion/exclusion at clinicaltrials.gov
(NCT01029366)

* CD19+ B cell malignancies with no available curative
options (such as autologous or allogeneic SCT)

e CLL: failed >2 prior therapies, progression within 2 years of
last treatment.

* Limited prognosis (<2 year) with available therapies.
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Examples of Clinical Responses
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Pharmacology and Pharmacokinetics of CTLO19
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CART 19: Blood
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delivery with a single
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3. CARs expressed for

at least 3 years



CART19 Toxicities

B cell aplasia
» observed in all responding patients to date
» managed with replacement therapy
 Tumor lysis syndrome (TLS)
» Can be delayed by weeks; usually coincident with CRS
e Cytokine release syndrome (CRS)
» reversible, on-target toxicity
> Severity related to tumor burden: Treat MRD as outpatient?

* Macrophage activation syndrome (HLH / MAS)
> elevated serum ferritin (>500,000 ng/ml), CRP, D-dimer
» elevated cytokines: IL-6, IFN-gamma
» Reversed with tocilizumab
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Massive Elevations in IL-6 After CTLO19

in Responding Patients
* Almost all responding w7 o
patients developed a
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Tocilizumab Anti-Cytokine Therapy for
Cytokine Release Syndrome
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Acute Lymphoblastic Leukemia

30 percent of all childhood malignancies
2500 to 3500 new cases of ALL/yr in children
85% or more are cured

In adults, 11 cases/million people yearly

Cure rate in adults variable, ~40% with
standard chemotherapy

Prognosis for relapsed or refractory ALL is
poor (median survival <1 year)
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ALL (04409-23), Pre- ALL (04409-23), Day
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Rapid Induction of Remission in pre-B ALL: pt #1

day +23
74.5%
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Efficient Trafficking of CTLO19 T Cells to CNS in ALL

Blood Morphology of CARs In Vivo
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CTLO19 for Relapsed Refractory ALL: Survival

Overall Survival

6—month OS: 78% (95% CI: 64,95)
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Severity of CRS and disease burden

Baseline Disease Burden by CRS Severity
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Rationale for CART-19 in Multiple Myeloma

1. Target clonotypic B-cells.

CD19+ B-cells with clonal relationship to myeloma plasma
cells based on IgH sequence identity that may be a drug-
resistant disease reservoir and/or stem-cell population.

2. Malignant myeloma plasma cells may express
sufficient CD19 (at low levels) for CART-19
recognition.

Protocol with CART19 in myeloma open at Penn



Summary: CTLO19 for B cell malignhancies

CART cells can eradicate large, bulky tumors in lymphomas and
leukemias

Response rates appear to be higher in ALL than lymphomas

CART cells are living drugs and expand in vivo (1000 — 10,000
fold)

Most responding patients develop cytokine release syndrome and
B cell aplasia

— Cytokine release syndrome can be managed with anti-cytokine therapy

— Hypogammaglobulinemia can be managed with IVIG
CAR T cells can persist for >36 months after a single treatment

CAR therapy holds great promise for patients with advanced,
relapsed and/or refractory CLL, ALL, NHL, (and maybe myeloma)
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