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* I have consulted for Advanced Microbubbles, AI Therapeutics, Bayer,
Cellectis, Deciphera, GentiBio, Jazz Pharmaceuticals, Jumo Health,
MassiveBio, Novartis, Pyramid Biosciences, and Y-mAbs
Therapeutics

« I will discuss investigational use of CAR T-cells
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OUTLINE

* Types of immunotherapy

« Immunotherapy successes
* B-ALL
* Neuroblastoma

* Challenges / a look ahead

* Relapse after CD19 CAR
* Solid tumors

* Brain tumors

+ AML

* T-ALL

Lobenwein 1J Cardiology. 2022.
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Most drugs used to treat cancer work by
interfering with DNA replication which
inhibits cell division.

Generally toxic to fast growing cells ->
common side effects of chemotherapy.
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IMMUNOTHERAPY FOR CANCER

Our immune systems are continuously surveilling and eliminating pre-cancerous
cells. A diagnosis of cancer requires escape from immune surveillance.
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Non-specific
* Cytokines
* Checkpoint inhibitors

* Antibodies

* Antibody drug conjugates
» Bispecific T-cell engagers
* CAR T-cells

PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell

CHECKPOINT INHIBITORS

Block inhibitory pathways to non-
specifically activate the immune system.

Tumor cell

Durable remissions (“Cures”) in metastatic melanoma
100
90

Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell

Tumor cell
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TARGETED IMMUNOTHERAPEUTICS:
SUCCESS IN PEDIATRIC CANCER

 Teaching the immune system to recognize a specific target on the
patients’ cancer

* Key challenge - identifying the right target(s):
* Highly expressed and important for cancer cell survival
* Low/no expression on critical normal tissues

* Other important factors:
 Access to the tumor (microenvironment)
» Understanding which immunotherapy is best
* When/where/how to integrate with traditional therapy
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KEY SUCCESS: B-ALL
BLINATUMOMAB

'l

Blinatumomab
(made from two
single chains)

CD19 protein ———» I
Blinatumomab brings
T cell and cancer cell

| l together

CD3 receptor —— |

Von Stackelberg. JCO. 2016.
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KEY SUCCESS: B-ALL
BLINATUMOMAB

Disease-free survival
1.0

0.8

0.6

0.4+

Disease-free survival rate

0.2

AALL1331 found blinatumomab resulted in improved disease free and

overall survival vs chemotherapy in first relapse of B-ALL.

75% vs 32% MRD -
Blinatumomab

Chemotherapy

Log-rank 1-sided P=.03

Brown. JAMA. 2021.
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Goal was stem cell transplant. Not considered curative alone.
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CAR T-CELLS
1 ,;.’;“" |Make CAR T cells in the lab)
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A -~ | CART cells both normal and malignant B-cells
3 5 T CARTcell | |

e D A

Taeiet PED
Y . d,‘ F |
sk, Infuse CAR T cells
3 "A'_ % | Cancercell - into patient

https://wwiw.cancer.gov/publications/dictionaries/cancer-terms/def/car-t-cell-therapy
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KEY SUCCESS:
L]
CAR T-CELLS FOR B-ALL
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Individual ALL patients (n=20) Months since Infusion 2 4 ] 6 ‘x 10 12
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CAR T-cells result in remission in most patients (>70-80%), and
some CAR T-cells (4-1BB) can persist and maintain remission
Lee. Lancet. 2015. Maude. NEJM. 2014. 12
12
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FDA APPROVAL OF TISAGENLECLEUCEL FOR
B-ALL
B Event-freeaml'lloo_vtarallk»SI{m:ival CR/CRi — 61/75 (81%)
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Patients Events Survival Rate at 6 Mo
0.2- mo % (95% Cl)
Overall Survival 75 19 19.1 90 (81-95)
0.19 Event-free 75 27 not 73 (60-82)
Survival reached )
0.0 T T T T T T T T T T 1 4
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Overall survival 75 72 64 58 55 40 30 20 12 8 2 0
Event-free survival 75 64 51 37 33 19 13 8 3 3 1 0

J Children’s Hospital
¢ I of Philadelphia’

Cancer Center

13 S Maude. N Engl J Med. 2018.
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TISAGENLECLEUCEL: ADVERSE EVENTS OF
SPECIAL INTEREST WITHIN 8 WEEKS

Type of Event Any Grade Grade3 Graded4
(N=175) (N=75) (N=75)

number of patients (percent)

Any adverse event of special interest 67 (89) 26 (35) 30 (40)

Cytokine release syndrome 58 (77) 16 (21) 19 (25)
Neurologic event 30 (40) 10 (13) 0
Infection 32 (43) 16 (21) 2(3)
Febrile neutropenia 26 (35) 24 (32) 20)
Cytopenia not resolved by day 28 28 (37) 12 (16) 12 (16)
Tumor lysis syndrome 34 34 0

@* Children’s Hospital
¢ U of Philadelphia’

Cancer Center

14 S Maude. N Engl J Med. 2018.
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KEY QUESTIONS

» How durable are these remissions? Are there “cures”?
Do real world results match those from the clinical trials?
» Which patients are most/least likely to benefit?

* How do we prevent and treat relapse after CAR?

J Children’s Hospital
¢ I of Philadelphia’

Cancer Center

15
5-YEAR OUTCOME DATA FROM ELIANA
APHERESIS
Product-related issues n=8 N=97
Death n=7
Adverse event n=3
No response n=6
Not evaluable n=4
« NRM n=2: REMISSION Relapse®
«  Unknown n=2 WITHIN 3 MONTHS N=33
N=69 (n=4 extramedullary)
Responded at D28 but not (=G LDttt + CD19+ n=8
maintained or maintenance not + CD19- n=18
evaluable n=4" * CD19—/+
« NRM n=1 MAINTAINED n=1
+  Anti-cancer therapy n=1 REMISSION * CD19 unknown n=6
» Relapsed n=2 AT MONTH 3
; ; ; N=65
*not included in RFS analysis Death due to lower respiratory
tract infection (n=1)
REMISSION AT LAST EVALUATION
N=31 Among the 69 responders within 3-months post-
median fOllO\V—Ll}) 60.1 Mo infusion, 11 patients (16%) had alloSCT in remission
(I'ange 25.3 -68.5) and 6 patients (9%) had alloSCT after relapse
16 S Rives. EHA. 2022.
16
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MOST RELAPSES OCCUR WITHIN FIRST 12-
1 8 M O N TH S for alloSCT :::g g\t]li:(g'oggflgf);{;l;%ic Therapies

5-year EFS: 43.7% (95% CI, 31%-56%)
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20,
Kapla-M der medians
All' Patients: 149 M onths, 95 % CI [ 9.46, 45.37]
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Number of patierts still at risk
All Patients 79 62 51 46 38 35 35 33 31 31 30 30 28 25 24 23 20 17 17 15

No difference in EFS between pediatric (<18'y; (&g children's Hospital

10 o

. — = 3 i [ of Philadelphia’
7§ Rives. EHA. 2022. n 65) and young adult (218 y’ n 14) patlents Cancer Center
17
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55% OF PATIENTS ARE LONG TERM
Overall Survival
Without Censoring for HSCT
1007 5-year OS: 55% (95% CI, 46%-66%)
g 8o
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E _ 60 -
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Patients: . . . .
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Kaplan-Meier medians
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G’* Children’s Hospital
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S Rives. EHA. 2022. Cancer Center
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SERIOUS SIDE EFFECTS ARE RARE, MOST
COMMONLY CYTOPENIAS

Patients Who Achieved Remission

Any Time During the Study
N=70

Number of patients with at least one event 27 (39 15 (21

Serious neurologica evets

9
» Ten (14%) patients in remission experienced long-term cytopenias persisting for >1 year; however, none of these

patients experienced cytopenias persisting for >5 years (median, 2 y; range, 1.1-5y)

+ Eighty-two percent of patients received IVIG at any time post-infusion; 33% >1 year and 16% >2 years post-infusion

» 88% of patients in remission received IVIG during persistent B-cell aplasia

J Children’s Hospital
4 U of Philadelphia’

9§ Rives. EHA. 2022. Cancer Center
19
1ST PATIENT IN REMISSION >10 YEARS
@* Children’s Hospital
0 4 | of Philadelphia
20

10
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DO REAL WORLD RESULTS MATCH CLINICAL
TRIALS?

J Children’s Hospital
¢ I of Philadelphia’

Cancer Center

21
100 N . .
Event-free survival CIBMTR analysis: 410 patients
& (290 children, 145 adults)
8 el * CRrate: 86.8%
£ * 98% MRD-negative
s o * 12- mos EFS: 52.6%
g 20 * Median follow-up: 27 mos
N -
& * Safety / Toxicity
soring Times O Nu vents (n) aplan-Mier medians
TS gMR mEmme . * Grade >3 CRS: n=52 (10.5%)
All patients (N= 410) 180 12.2 Months, 95% CI [ 9.61, 16.02]
* Grade 23 neurotox: n=25 (5.1%)
0 2 4 6 8 0 T W B B 2 2 o2 * 8 patients with cerebral edema
Time (Morths)
Number of patients still a risk
<18 290 233 177 128 104 89 7 48 45 43 43 42 31
?=|8 120 89 76 58 42 38 35 16 15 14 10 10 8 @ ch"dren’s Hospital
All pdients 410 322 253 186 146 127 106 64 60 57 53 52 39 1 Of Philadelphla‘
#= S John. ASH. 2021. Cancer Center
22

11
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PWRCC: OUTCOMES

oS EFS DOR B-Cell Aplasia
E 1.00 -+ All f 1.00 -+ Al E 1.00 -+ All E 1.00 - All
S 075 S 075 S 075 S 075
Q0 0 Q0 0
o o o o
[S [S [S S
o 050 o 050 o 050 o 0.50
© © © ©
> > > >
‘S 025 S 025 S 025 S 025
— — — —
= = = =3
w w (7] wn
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Time (months) Time (months) Time (months) Time (months)
No. at risk: No. at risk: No. at risk: No. at risk:
s s s s
g = 184 130 83 44 12 g — 184 94 60 28 4 g m— 156 94 60 28 4 g — 129 59 33 12 3
(2] (2] (2] 7]

Outcome  6-Month OS 1-Year OS 6-Month EFS 1-Year EFS 6-Month DOR 1-Year DOR  6-Month DBA 1-Year DBA

All patients 0.85 0.72 0.62 0.5 0.75 0.62 0.68 0.57
J Children’s Hospital
5 L Schul 1 I of Philadelphia’
chultz. JCO. 2021. Cancer Center
23
PWRCC: ADVERSE EVENTS
]
CRS (N=183)
None 67 (37%)
Any; Grade 1, 2, 3,4, 5 116 (63%); 45, 32, 19, 19, 1
Neurotoxicity (N=179)
None 141 (79%)
Any; Grade 1, 2, 3, 4,5 38 (21%); 19,7,8,3,1
Cerebral Edema 1 (0.6%)
Cerebral Hemorrhage 1(0.6%)
Grade 4 Neutropenia persistent >day 28 (Analysis limited to patients with CR and evaluable counts; N=147))
Yes 23 (16%)
No 124 (84%)
Infections
Patients 73 (40%)
Infections/patient; Median (range) 1(1-5)
PICU stay
Yes, Duration (days); Median (range) 57 (31%), 6 (1-33)
No 125 (68%)
Abbreviations: CRS; Cytokine release syndrome, HLH; Hemophagocytic lymphohistiocytosis, PICU; Pediatric intensive care unit ‘hildren’s Hospital
24 1L Schul _f Philadelphia’
chultz. JCO. 2021. Cancer Center
24

12
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WHICH PATIENTS ARE MOST LIKELY TO

BENEFIT?

J Children’s Hospital
¢ I of Philadelphia’

Cancer Center

25
L]
PWRCC: HIGH DISEASE BURDEN ASSOCIATED
(o EFS DOR B-Cell Aplasia
A 1.00 B D

Z =3 z

S 075 = =

2 g £

2 050 = =

2 2 2

> 0.25 4 =3 >

iz Log-rank w L «

P<.0001 <
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Time (months) Time (months) Time (months) Time (months)
isk: No. at risk: 0. at rish lo. at risk:
E— @ 28 N 8 3 £ — — a0 25 2 5 1 B — 6 16 8
S 3 e 4w 2 ®— 3 3 2 13 3 B o B s 13 s )
-+ No detectable disease
-+ Low-disease burden
= High-disease burden @1 Children’s Hospital
26 ¢ U of Philadelphia’
L Schultz. JCO. 2021. Cancer Center
26
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I 41BB (CTLO19)
I CD28

m 41BB (SCH)

88 55

Total = 420

EFS

—— HD burden
= LD burden

+ Censored
T

0 20 40 60 80
Time (months)

No. at risk: No. at risk:
HD burden 203 60 20 9 1 HD burden
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*7 R Myers. JCO. 2021.
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= CR rate
= Relapse rate
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S o050
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No. at risk:
HD burden 203 92 29 12 1
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CARNATION:

Event Free Sunvival in months

28 R Myers. JCO. 2021.
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1.00 A
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0754
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@ — - — i — = — .
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R e ——_
0254 Blina-CR/high
''''''' T Blina-No CR/high ]
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Event Free Survival in months

G’* Children’s Hospital
¢ U of Philadelphia’

Cancer Center
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EARLY B-CELL RECOVERY

Post-hoc analysis of
ELIANA/ENSIGN (N=143):

Months after infusion

29 M.A. Pulsipher et al, Blood Cancer Discovery 2021. R.M. Gardner et al, Blood 2017

1007 * B-cell recovery w/in 1 year:
_ 080 HR 4.5, p <0.001
% Adjusted EFS curves for patients
g 060+ . with B-cell recovery by month 3,
£ oo L'"—I_l_L 6,9, and 12
2 * 2-year EFS for BCR by M3 = 9%

0.20 4

0004 —Norecoery — M3 ~ —M6 —M9  —Mi2 Seattle’s PLAT-02 trial:

o s 6 o 12 15 18 21 24

* B-cell recovery: HR for
relapse = 3.5, p=0.04

J Children’s Hospital
¢ I of Philadelphia’

Cancer Center

29

« Day 28: HR 4.87, p<0.001
« Month 3: HR 12, p<0.001

* 26 patients with
consecutive NGS-MRD >0
tests:

* 19 relapsed

* 6 were censored for
subsequent therapy

* 1 was lost to follow-up

30 M.A. Pulsipher et al, Blood Cancer Discovery 2021.

NEXT GENERATION SEQUENCING MRD

Events, n Median (95% Cl)

100 MRD=0(n=47) 12 NE (19-NE)
MRD >0 (n=20) 12 6.2 (5.6-12)
> 075
E
3
© 0.50
Q
o
i 0.25
P=000047  Daog BMNGSMRD et
0.00 - —=MRD=0 —MRD >0

rrrrrrrrrr T

L
0 3 6 9121518212427 3033 36 39 42 45 48

Months after infusion
Day 28 BMNGS-MRD  Number at risk
MRD=0 47 40 31 27 24 21 19 18 15 14 13 10

MRD>0 2015 8 6 3 3 3 3 3 3 3 3

@* Children’s Hospital
¢ U of Philadelphia’

Cancer Center

8 110
2 2 00

[

30
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31

H
T

Relapse-free probability, %

Number of patients, 14
Number of events, 6
Kaplan-Meier median, 22.7 months §5% C1 460 months - NE)

Relapse-free probability, % (35% C1)

Gmanth 688057, &73)
12-month 57.3 242 804)
— 20510 2 year RFS=38%

T T T T T T T T
12 15 18 21 24 27 30 33 3% W 42 45 48
Time since onset of response, months.

T T T T
° 3 3 9

Number of patients s§ll at risk

Alipatients 14 13 6 B 4 4 4 3 2 2 2 2 1 1 [

®
8
1

H
T

Overall survival probability, %
2

Allpatients 16

T. Laetsch. Leukemia. 2022.

Number of pagients, 16
Number of events, 4
Kaplan-Meier median, NE months (85% C1, 13.31 months - NE)

e o &

—

Overall survival probability, % (95% C1)
938(832, 0.1)

12-month 85.9(540, 96.3)
o Sazizrain 2 year OS=75%

T T T T T T T T
9 1 15 18 21 24 Z W 33 B 39 42 & 48 51
Time since fisagenlecleucel infusion, months

T
o 3 &

Number of patients s§1l at risk
“ 13 n 9 7 7 6 5 5 5 4 3 2 1 1 1 [

¢
(|

DOWN SYNDROME: CLINICAL TRIAL OUTCOMES

Children’s Hospital
of Philadelphia’

Cancer Center

31
DOWN SYNDROME: PRWCC OUTCOMES DS-ALL
- <2 NDS-ALL
EFS 08
1.0, T 1.0,
- -
é‘ 0.8 —0—: 4? 0.8:s Jf;
5 e
E S 0.6
-8 0.635 e .
& o
T 0.4" S R— g 04
S Z
u§1 0.2* a 0.2"
’ Log-rank ‘¢ | Log-rank
0.0m E)=016? 12 18 2% 30 OIOM pn=01705 12 18 % 30
0 6 12 18 24 0 6 12 18 24
[ime (Manths) Time (Months)
No. at risk No. at risk
DS-ALL 15 10 7 3 1 DS-ALL 15 13 8 4 2
NDS-ALL 170 80 50 23 3 NDS-ALL 170 117 75 40 10
G}* Children’s Hospital
52 H Pacenta. SIOP. 2021. i

32
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TOXICITY FOLLOWING TISAGENLECLEUCEL

DS-ALL NDS-ALL p-value
Toxicity CRS
Any grade 80% (12/15) 62% (104/168) 0.175
> Grade 3 20% (3/15) 21% (36/168) 0.897
ICANS 13% (2/15) 22% (37/166) 0.530
Infection any grade 21% (3/14) 42% (70/168) 0.151
Toxicity Received tocilizumab 27% (4/15) 27% (43/159) 0.999
Management [Received steroids 20% (2/15) 16% (24/155) 0.999

* 2 patients with DS-ALL died after tisagenlecleucel infusion
* 1 Non-responder died of disease
* 1 Responder died of infection while in remission 123 days after tisagenlecleucel.

J Children’s Hospital
4 U of Philadelphia’

Cancer Center

33 H Pacenta. SIOP. 2021.

33
HOW DO WE TREAT AND PREVENT RELAPSE
AFTER CAR?
@ Shigrens Hospia
34
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APPROXIMATELY 50% OF PEDIATRIC
PATIENTS ULTIMATELY RELAPSE

Outcome post CART CD19+ relapse CD19- relapse
relapse is poor — ——
Rejection of Early loss of Identifying high- Tarecting st
- murine CAR persistence risk patients argeting strategy
Ll
N
NN L dentify high-risk \\ CD22 CAR/
l . Identify high-ris
! Humanized CAR | = “patients > SCT SCT ™  Inotuzumab
E [ !
3 I
l- .
= | —  Re-infusion . DU&"'&ZEESEUHE
- Immune
:::.:. L_| checkpoint —1 New targets
o inhibitors

A. Lamble. ASH 2021.

Lineage Switch

35

SCT FOLLOWING CAR T-CELLS:
CARNATION DATA

* 92 patients underwent consolidative HSCT within first year after CD19 CAR
* Planned CAR as bridge to HSCT (n=52, many CD28 CARs, median 93 days)
* B-cell recovery (n=39, median 146 days)
* Bone marrow aplasia (n=1)

Event Free Survival Relapse Free Survival Overall Survival
A

N :| \ \““-«\.‘ - ‘ ‘ \“—\ a
Key: Identifying which patients may benefit from SCT,
avoiding toxicity in those already cured

ayear: . 708% . 826% | = 783%

36

Months from HSCT Day 0
® Children’s Hospital

¢ U of Philadelphia’
R Myers. JCO. 2021. Cancer Center

36
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HUMANIZED CAR T-CELLS
.00
1 CAR-naive cohort: 40/41 CR (98%) but 26
- were MRD-neg at infusion
z
g 050 Retreatment cohort: 26/33 CR (79%) but 15
% : , were MRD-neg at infusion
T oz P CR with B cell aplasia 21/33 (64%)
0.00 6-month probability of B cell recovery:
: ° l\]lf)nths ;isnce rezs“ponse30 = 15% \ 29% on CTL019, p=0.15
Number at risk
€ Navel40 31 28 25 13 12 10 Similar safety profile: decreased severe CRS,
SRetreatment| 21 13 12 7 4 3 2 but small proportion of patients with high-
o 6 12 18 24 30 3 tumor burden
Months since response N Children's Hospital
- ¢ I of Philadelphia’
. R Myers. JCO. 2021. Cancer Center
37
[ .
* CD22 (NIH/CHOP) EEE@
« 70% CR rate (40/58), £ -
88% MRD Ileg g ” gx‘:x
* Consolidative transplant ose s s sisssiss ssisesssssrenssssss
* CRS 10%, little 5
neurotoxicity £
@* Children’s Ho§p”ital
3% N. Shah et al. J. Clin Oncology 2020 ’ 2;'22: I:ii?hla
38
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IMMUNOTHERAPY FOR NEUROBLASTOMA

J Children’s Hospital
4 U of Philadelphia’

Cancer Center

39
Anti-GD2 triggered FcR E:I::fh:i:i'eﬁs
Dependent Phagocytosis
Neuroblastoma
Cells

Antibody against GD2 A ' A cozs
+ Expressed on surface of @ =7

most neuroblastoma

Anti-GD2

cells Macrophage
* Normal neuron i "B

expression g *\ @

. . . LRP
* Main side effects: pain, . o = “‘(wfp“’sis
llergic r ion Calreticuli
allergic reactions o cramzymes W = &
, Neuroblastoma cells NK cells
express GD2
. Anti-GD2 triggered Anti-GD2 triggered FcR
Calreticulin “Eat Me” Signal Dependent NK cells
Dependent Phagocytosis Cytotoxicity
G’* Children’s Hospital
. ¢ U of Philadelphia’
40 Chan. Biomolecules. 2022. Ciceroontan
40
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41

DINUTUXIMAB IMPROVES SURVIVAL FOR
CHILDREN WITH NEUROBLASTOMA

A Event-free Survival B Overall Survival
100+ 100
3 Py
%— 754 66+5 ST 1, Immunotherapy
$ — Immunotherapy E L ’
H M 2
@ 50 § 50
g Standard th
..;_? 46+5 Standard therapy s Ancaretnsrony
£ 254 é‘ 25+
& P=0.01 P=0.02
c T T T T T 1 c T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Years since Randomization Years since Randomization
No. at Risk No. at Risk
Immunotherapy 113 69 47 29 15 9 3 Immunotherapy 113 77 59 37 20 10 3
Standard therapy 113 59 32 20 10 8 1 Standard therapy 113 79 51 26 12 9 1

Yu. NEJM. 2010.

FDA Approves First Therapy for High-Risk Neuroblastoma

Subscribe
March 27, 2015, by NCI Staff

The Food and Drug Administration (FDA) has approved dinutuximab N
(Unituxin™) as part of first-line therapy for children with high-risk J ! Children’s Hospital
neuroblastoma—the first approval of a therapy specifically for patients / _g % (| of Philadel Phia'»
< e 20
Spine—+

with the high-risk form of this disease. The FDA approval covers the use of Cancer Center

41
INTO THE FUTURE: IMMUNOTHERAPY FOR
SOLID TUMORS, BRAIN TUMORS
G
42
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43

BARRIERS TO IMMUNOTHERAPY IN SOLID
TUMORS

» Immunosuppressive —
microenvironment -

* Poor blood supply

* Lack of specific tumor
associated antigens not present
on normal cells

Myeloid derived suppressor cell

— Cancer associated fibroblast

Regulatory T cell

« Potential antigen loss if not
critical for cancer cell survival

Low pH/low oxygen/low nutrient

J Children’s Hospital
Newick et al Annu. Rev. Med. 2017 1 g:nz:r“::\etl?hla

43

44

BARRIERS OF IMMUNOTHERAPY IN CNS

e Blood-brain barrier and CSF-brain
barrier

* Pediatric CNS tumors generally “cold”

* Potential for CNS toxicity

e Inflammation

* On-target/off-tumor effect

@* Children’s Hospital
4 | of Philadelphia

Cancer Center

44
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GD2 CAR T-CELLS FOR NEUROBLASTOMA

° N=27 B Entire Cohort
T 100y 100
* Overall response rate 63% E_ s _
- 9CR,8PR S8 jit »
. 3 f w
« Patients on P2D: OS 60%, EFS 8 T 7
36% Years since Infusion Years since Infusion
No.atRisk 2719 12 8 7 3 No.atRisk 2711 9 5 5 4

According to Disease Burden

° Toxicities: P<0.001 P<0.001

100
* CRS very frequent (74%) but
usually mild (G1-2)

Low burden
High
burden

Event-free
Survival
(%)

High burden

Overall Survival
(%)
wv
o

» Hepatic toxicity 1 3 o 12 3
. Brain hemorrhage in 1 patient Years since Infusion Years since Infusion
J Children’s Hospital
45 Del Bufalo et al. NEJM 2023 8 of Philadelphia”
Cancer Center
45

« GD2-CAR given IV, subsequent doses Baseie weeks

ICV N /< o

1]
: 2

* DIPG (n=3), spinal DMG (n=1) 3 .
* 3 of 4 patients with objective o T

responses o —Control —Patient tumour

Baselinel +D4 +D18 +D25 +D47 +D90 +D104 +D120

g _ 4 li.v.

% J

3 ' ﬂ o Majzner et al.

] Nature 2022
= SR Children’s Hospital
) 71 of Philadelphiy.
“ Cancer Center
46
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GPC2 AS A NEW TARGET

7316-447 7316-4440
—_ ETMR Pineoblastoma
& 100+ s
c
g
7]
o
% 50—
:5.’ H score: 290 H score: 290
i o
(\Y]
O
% 0- L B B
> S S\ N 0 A DG

RORANNAS; DR I\ %, B2
& QOG-0 & S 2 Q%2 L@@ DR

B A R N O RN

Oe @é - ’b‘b\ &0 Q \/%Q/ 6(\%066;\0\0(@\(\ \00

< & & T & FONRE
N < (.\\OQ R

@Q 0\{0

Foster et al. JITC 2022

7316-3775
HGNET-BCOR

BT
Foads
DL

7316-95
Medulloblastoma

H score: 260 H score: 170

J Children’s Hospital
4 U of Philadelphia’

Cancer Center

47
GPC2 CAR T-CELLS EFFECTIVE IN
Diffuse Midline Glioma Neuroblastoma
7316-3058 MOD TU burden arm 100-
—- D3V3 (n=7) o o
- D3V4(n=7) J ;
YIdey : |2 = 75
5 10 o019 (0=7) E a FMC63.CTRL E
> ° - GPC2.19.28TM.41BBz HN
s E o 50 GPC2.19.28TM.28z I”‘
-] 2
? H £
- ] 3
E. 50 H mio 5 25
3 =
= o
% T T T T T 0 T T T |} T T T 1
& 0 7 14 20 28 35 4 49 56 0 7 14 21 28 35 42 49 56
Days post treatment
0 FMC63.CTRL J. Days post treatment
T T T GPC2.19.28TM.418Bz1 *] 3
0 20 40 60 GPC2.19.28TM.28z ’l *
Days elapsed
@1 Children’s Hospital
4 | of Philadelphia
Foster. JITC 2022. Heitzeneder. Cancer Cell. 2022 Cancer Center
48
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49

OTHER TARGETS IN CLINICAL TRIALS

* MAGE-A4 — sarcomas

» B7H3 — sarcomas, medulloblastoma
* Her2 — sarcomas

* CD33/123 — AML

 CD7 — T-ALL

* Many more...

J Children’s Hospital
¢ I of Philadelphia’

49
OTHER IMMUNOTHERAPEUTIC STRATEGIES IN
DEVELOPMENT
G
50
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Nucleic acid-hased
cancer vaccines

Cell-based Viral-bhased Peptide-based
cancer vaccines cancer vaccines cancer vaccines

™

%0e4000°°
mRNA vaccine

Dendritic cell vaccine

4 .-"g.'.?fz
L . %y @

Viral vaccine

@

Tumor cell vaccine

Antigenic peptides DNA vaccine

Whole tumor-associated antigens
are used in tumor vaccines.
Dendritic cells are loaded with a
variety of tumor antigens in
dendritic cell vaccine

Enai dvi d Cancer epitopes of interest are
nglnetere tvn;;lslc.es at;e use delivered to the immune system

as \_lec ors ? eliver, tumor as short/long peptides to induce

antigens to immune system) k immune response

DNA or RNA encoding tumor

antigens are delivered to the
immune system using

various delivery platformsj

Vishweshwaraiah and Dokholyan. Front. Immunol 2022

51
CARBOHYDRATE VACCINE - GD2/GD3
* 101 patients with relapsed HR g o
neuroblastoma S o
« 5 year PFS 32%, OS 71% gov ==
. . , ’ Tim;meZStanizg Va:cine (5Vearsf
® Antl_GD2_IgG1 tlter 2 150 E)ES:‘.“ 02 97 74 85 29 15 9
ng/mL by week 8 was |
associated with favorable PF¢» corser B R
and OS . —ram E . ——
» Prior episodes of PD and the 5 o s
time from 1ast PD tO Vaccine - ’ ' TimezFrom\AgleekB‘:years)s ’ - ’ ' TimezFromV:Ieeks‘(years)ﬁ ’
= aWereassociated with PFS MR OZODON DL ommmIoLozonon ol
52
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|

AN OT H E R LO O K AT | SMARCB1-deficient tumors

endogenous
. . . .. (1] d srpllcllngl © retrovirus
* Replication repair deficient tumors ysregulation ™ ro-expression

v

e Undifferentiated chordoma

CHECKPOINT INHIBITORS el

* Malignant rhabdoid neoantigeg . _ PDL1
expression W
< ? anti-PD1
* Atypical teratoid/rhabdoid “ i

* Renal medullary carcinoma o
i L increased
* Epithelioid sarcoma © tumor immune 0
infiltration o
v Long et al. Am Soc Clin Oncol Educ Book. 2022
53
« Immunotherapy has revolutionized the care of patients with B-
ALL and neuroblastoma
« Still significant unmet need in these diseases
« Many exciting areas of development for other pediatric tumors
 Primary focus has been targeted immunotherapeutics against specific
cell surface markers
* Challenges exist in solid and brain tumors, but exciting preliminary
results
@1 Children’s Hospital
4 | of Philadelphia
54 Cancer Center
54

27



6/17/23

QUESTIONS

55
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