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The risk of severe cytokine release syndrome (CRS) after
CAR-T cell therapies depends on:

1) Type of costimulatory endodomain (CD28 > 4-1BB)
2) Nature of the targeted antigen, e.g. CD19

3) Tumor burden (high > low)

4) CD4/CD8 composition
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Severe neurotoxicties (e.g. brain edema) after CAR-T cell
therapies are:

1) More likely in certain tumors than in others (ALL > NHL)
2) Due to fludarabine conditioning

3) Independentfrom CRS

4) Effectively controlled by tocilizumab
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The “perfect” suicide gene to be implemented in CAR-T cell
therapies needs to be:

1) Non-immunogenic

2) Fast-acting

3) Actionable with prodrugs that cross the blood-brain barrier
4) Effective and highly penetrant
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CARs are synthetic biology receptors made up of mAb-derived
targeting motifs and TCR/costimulatory endodomains
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CD28 and 4-1BB differently affect the pharmacokinetics of
CAR-T cells
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Antitumor responses by CD19 CAR-T differ between B-cell
tumors but not between costimulatory endodomains

Disease Complete response (CR) rate
Chronic lymphocytic leukemia (CLL)"2 30-40%

Non-Hodgkin lymphoma (NHL)34 50-70%

Acute lymphoblastic leukemia (ALL)*® 80-90%

"Porter et al, NEJM 2011 ®Brentjens et al, STM 2013

*Porter et al, STM 2011 "Maude et al, NEJM 2014
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Cytokine release syndrome (CRS) is caused by by-stander
activation of innate immunity
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Severe CRS has also been observed with BCMA CAR-T
cells
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Severe CRS is equally frequent with CAR-T cells having
CD28 or 4-1BB costimulatory endodomains

Davila et al, Sci Trans! Med 2014
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Severe CRS is more likely in the case of high tumor burdens
regardless of CD4/CD8 composition
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The risk of severe CRS after CAR-T cell therapies depends
on:

1) Type of costimulatory endodomain (CD28 > 4-1BB)
2) Nature of the targeted antigen, e.g. CD19

3) Tumor burden (high > low) — better, E:T ratio!

4) CD4/CD8 composition
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Severe neurotoxicties (e.g. brain edema) after CAR-T cell
therapies are:

1) More likely in certain tumors than in others (ALL > NHL)
2) Due to fludarabine conditioning

3) Independentfrom the cytokine release syndrome

4) Effectively controlled by tocilizumab
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Severe neurotoxicities are preceded by cytokine release
syndrome and ineffectively controlled by tocilizumab
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Severe neurotoxicities are independent from fludarabine
conditioning and apparently less frequent in NHL

Table 1. Patient Clinical Characteristics

Patient
No.

Age
(years)

Sex

Malignancy

No. of
Prior
Therapies?®

sAAIPI Risk
Group

Total
Cyclophosphamide
Dose (mg/kg)®

No. of CAR-
Positive T
Cells Infused
(X 10%kg)

Response®

Type

Duration
(months)

Grade = 3 Toxicities?
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Hypotension, confusion,
acute renal failure,
fever

Fever, confusion,
aphasia, facial nerve
palsy, headache,
urinary tract infection

Headache, fever,
confusion,
hypotension

Nausea, hypoxia, dyspnea,
tachycardia, fever,
bacteremia, malaise,
vascular leak syndrome,
death

None

None

Influenza, fever,
headache,
bacteremia

Fever, pneumonitis,
hypotension, hypoxia,

bacteremia, obtundation,

elevated creatinine

Fever, aphasia,
myoclonus

Bacteremia, fever,
fatigue

Bacteremia, urinary tract
infection, fever

Fever, urinary tract
infection, bacteremia,
upper extremity
thrombosis

Dyspnea, upper
extremity thrombosis,
urinary tract infection,
creatinine increase,
hypotension

Fever

Fever, aphasia,
encephalopathy,
neuropathy, gait
disturbance
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Severe neurotoxicties (brain edema) after CAR-T cell
therapies are:

1) More likely in certain tumors than in others (ALL > NHL)
2) Due to fludarabine conditioning

3) Independentfrom cytokine release syndrome

4) Effectively controlled by tocilizumab
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The “perfect” suicide gene to be implemented in CAR-T cell
therapies needs to be:

1) Non-immunogenic

2) Fast-acting

3) Used for managing cytokine release syndrome/neurotoxicities
4) Effective and highly penetrant
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TK is a slow, yet highly penetrant suicide gene capable of

reverting GVHD N
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CD44v6 CAR-T cells are not toxic to human skin engrafted
onto NSG mice
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hCD45+ cells/microL

CD44v6 CAR-T cells cause selective monocytopenia in NSG
mice reconstituted with human HSCs

NSG-SGM3 mice (human SCF, GM-CSF, IL-3)
HSCs (cord blood, 50,000/mouse)
CD44v6 CAR-T cells (cord blood, 2x10E6/mouse)

Casucci et al, Blood 2013
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TK is a slow, yet highly penetrant suicide gene capable of
reverting GVHD A~
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The “perfect” suicide gene to be implemented in CAR-T cell
therapies needs to be:

1) Non-immunogenic

2) Fast-acting

3) Actionable with prodrugs that cross the blood-brain barrier
4) Effective and highly penetrant
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A phase I/lla clinical trial of anti-CD44v6 CAR-T cells in
relapsed/refractory AML and MM will begin in 2018

Centers: San Raffaele, Milano (A Bondanza, F Ciceri) EURS\ CART
Wurzburg University (H Einsele)
Ospedale Pediatrico Bambino Gesu, Roma (F Locatelli)

Sant Pau Hospital, Barcelona (J Sierra)
University Hospital Ostrava (R Hajek)

Short & long-term follow up:

Patient screen Manufacture, assessment of safety / efficacy

& blood draw QC & release

e
T T TInfusion of CART cells |

Lymphocyto-  Cryo- d0: 33%, d1: 66%
apheresis preservation
(4 weeks before Lymphodepleting chemotherapy:

chemotherapy) d-6 to d-5: cyclophosphamide 2,5g/mq
d-6 to d-2: fludarabine 30mg/mq
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