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CD19 Targeting in B-ALL: When to Use CAR T-Cells vs T-Cell Engagers.
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CD19 Targeting in B-ALL: When to Use CAR T-Cells vs T-Cell Engagers.

Objectives:
= Optimal timing for use of T-cell engagers in B-ALL

= CAR T-cells in the R/R setting

= Moving CAR T-cells to earlier lines of therapy?
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Blinatumomab for Advanced B-cell ALL

Multi-institutional phase 3 trial, randomly assigned adults with R/R B-cell ALL, in a
2.1 ratio, to blinatumomab or standard-of-care chemotherapy.

Primary end point was overall survival.
Full FDA approval in 2017 for R/R B-ALL

Overall Survival Censored at Time of Stem-Cell Transplantation
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If Blinatumomab works late in B-ALL why not use it earlier in the disease??

Blinatumomab for ALL in MRD-Positive Complete Remission

Overall survival by MRD response during cycle 1, without censoring at allogeneic HSCT and post-blinatumomab chemotherapy
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After cycle 1 Complete MRD No Complete MRD P-value

Response Response
0S 38.9 mos. 12.5 mos. 0.002
RFS 23.6 mos. 5.7 mos. 0.002
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v" Undetectable
MRD in 81.4%
with sensitivity of
0.01% for 6 pts
and =0.005% for
80 pts.

Accelerated approval
March 2018



If Blinatumomab works late in B-ALL why not use it earlier in the disease??

Blinatumomab for MRD-Negative Acute Lymphoblastic Leukemia in Adults

Induction cycle 1

= Randomized, Phase Ill trial in pts. Induction cycle 2
age 30-70 with Ph-negative B-ALL Intensification
in MRD-negative CR (< 0.01% by MRD assessment
flow cytometry in marrow) following Randomize 1:1 Blinatumomab vs. Chemotherapy-only
induction and intensification Consolidation (N= 112 in each arm)

Blina x 2 cycles

= Treatment arms balanced for Chemo x 3 cycles

patient and disease characteristics |Blinax1cycle Chemo x 4 cycles
Chemo x 1 cycle

Blina x 1 cycle
Maintenance x 2.5 years from start of Intensification
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Blinatumomab for MRD-Negative Acute Lymphoblastic Leukemia in Adults
Overall Survival
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Months since Randomization in Step 3
No. at Risk
Blinatumomab 112 106 99 65 41 19 8 1
Chemotherapy only 112 96 85 53 28 15 5 0

Litzow MR, Sun Z, Mattison RJ..., Tallman MS. NEJM. 2024 Jul 25;391(4):320-333. doi: 10.1056/NEJM0a2312948. PMID: 39047240; PMCID: PMC11334054.
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Blinatumomab for MRD-Negative ALL in Adults

Chemotherapy
Subgroup Blinatumomab Only Hazard Ratio for Death (95% Cl)
no. of deaths/total no.

All MRD-negative patients 17/112 40/112 . 0.41 (0.23-0.73)
Age E

<55 yr 4/66 21/65 - 0.16 (0.05-0.47)

=55 yr 13/46 19/47 — 0.66 (0.33-1.35)
Combined molecular risk :

Favorable 0/19 6/28 0.00

Intermediate 2/22 5/19 < i 0.32 (0.06-1.65)

Unfavorable 12/50 24/45 = 0.39 (0.19-0.78)
BCR::ABL1-like genotype :

BCR::ABL1-like 2/16 7/15 = - 0.28 (0.06-1.36)

Not BCR::ABLI-like 15/96 33/97 g 0.40 (0.22-0.74)
Transplantation intended E

Yes 6/36 13/35 = 0.40 (0.15-1.05)

No 11/76 27/77 B 0.37 (0.18-0.75)
CD20 status .

Positive 7/45 16/46 e 0.43 (0.18-1.04)

Negative 1/26 726 - : 0.13 (0.02-1.05)
Rituximab use E

Yes 5/33 14/36 = 0.38 (0.14-1.06)

No 3/38 9/36 - L 0.28 (0.08-1.03)

0.112 0.125 0 l50 1.00 2.60
Blinatumomab Chemotherapy Only
Better Better
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Blinatumomab for MRD-Negative ALL in Adults - Toxicity

= Treatment-related non-hematologic toxicity:
= Blinaarm: 43% Gr. 3, 14% Gr. 4, and 2% Gr. 5
= Chemo arm: 36% Gr. 3, 15% Gr. 4, and 1% Gr. 5 group (P = 0.87).

= Treatment-related neurologic or psychiatric adverse events:
= 23% Gr. > 3, compared with 5% in the chemotherapy-only group (P<0.001).

Summary:

= Significant OS benefit among patients aged 30-70 years with B-ALL in MRD-

negative CR who received blinatumomab plus chemotherapy in consolidation,
compared with chemotherapy only.

= FDA approved for pts. with CD19 Ph-neg B-ALL in consolidation phase of multi-
phase chemotherapy on June 14, 2024

2025 Debates and Didactics in Hematology and Oncology Litzow MR, Sun Z, Mattison RJ..., Tallman MS. NEJM. 2024 Jul 25;391(4):320-333. doi: 10.1056/NEJM0a2312948. PMID:
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Blinatumomab and Ponatinib for Philadelphia Chromosome (+) ALL

Patients assigned to receive frontline

= Blinatumomab 9 mg/d continuous intravenous (CIV) on days blinatumomab + ponatinib (n = 60)
1-4 of cycle 1, increased to 28 mg/d CIV on days 5-28 on a 4-
Week-on, 2'Week Off schedule, fOI’ up to b CyC|eS- Patients discontinued protocol therapy (n=21)
Loss of insurance (n=1)
o ) ] ] Positive MRD (n=1)
= Ponatinib starts at 30 mg/d during induction and for at least Patients $elep_§ye :n=§;
a . . oXicl n=
5 years. Dose reduced to 15 mg/d upon achieving CMR. remar °_"3g‘)e’apy Death in CR (n=2)
n= Early death (n=1)
Debilitated patient (n=1)
i Social situation (n=1)
= Twelve to 15 doses of intrathecal chemotherapy (IT) e .

= 39 patients had newly diagnosed, untreated disease.

= 21 pts were in CR after 1-2 courses of chemotherapy
within median duration of chemo and prior TKI of 49
days, and 6 pts in CMR at start of trial.

2025 Debates and Didactics in Hematology and Oncology
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https://ascopubs.org/action/doSearch?ContribAuthorRaw=Kantarjian%2C+Hagop
https://doi.org/10.1200/JCO.24.00272

Blinatumomab and Ponatinib for Philadelphia Chromosome (+) ALL,

Efficacy and Toxicity

Parameter n/N (%)
Overall response rate®
CR - 37/39 (95)
CRi 1/39 (2)
| Early death 1/393) |
CMRP
After cycle 1 36/54 (67)
Overall 45/54 (83)
MRD negativity by NGS/ClonoSEQ
After cycle 1 10/22 (45)

[ Overall

44/45 (98) |

EFS

3-year rate, % (95% Cl)

77 (60 to 87)

No. of events

10 (17)

0S

[ 3-year rate, % (95% Cl)

91 (76 to 97) |

No. of events

4 (7)

CRS (all grade 1-2) observed in 7 pts (12%) all
previously untreated (n = 39).

Neurotoxicity included grade 1- 2 tremors in 6

(10%) pts, peripheral neuropathy/ paresthesia
in 8 (13%), and grade 1 dizziness in 1 (2%).

Resulting in blinatumomab dose reduction in 2
pts (gr 2 tremor, N=1 and gr 1 dizziness, N=1).

15% of pts discontinued ponatinib and 5%
discontinued blinatumomab due to side effects.

Rapid ponatinib dose reduction to 15 mg/d was
associated with a favorable safety profile and a
low rate of arterial occlusive events.

CMR, complete molecular response; CR, complete remission; CRi, CR with incomplete hematologic recovery; EFS, eventfree survival; MRD,
measurable residual disease; NGS, next-generation sequencing; OS, overall survival, CRS= cytokine release syndrome.
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https://ascopubs.org/action/doSearch?ContribAuthorRaw=Kantarjian%2C+Hagop
https://doi.org/10.1200/JCO.24.00272

A Phase 1/2 Study to Evaluate the Safety and Efficacy of AZD0486 in
Adolescent and Adult Participants with Relapsed or Refractory B-Cell ALL

AZD0486 is a fully human bispecific monoclonal 18G4 antibody that has shown activity across a range of in vitro
and in vivo models of CD19-expressing tumor cells and initial clinical activity in pts with R/R B-NHL

= Low affinity C3 moiety may reduce cytokine release syndrome

= Longer half-life, allowing dosing every 2-4 weeks after a ramp up dose.

Part A, Phase 1a: Dose Escalation Part B, Phase 1b: Dose Optimization Part C, Phase 2: Expansion
mTPI-2 (n = 18-60) (n =20-42) (n = 44-55)

Dose Optimization 1
_______________

i (n=39) : (n = 10-21) h
DIE3* i
-39 ""“""""""""-"""-:L ————— RP2D }----- Dose Expansion
DL2* E
DL1* n= 3*9) ____________________________________________ E E
90/270/1000pg |

Dose Optimization2 | |
B B e e R E (n=10-21)

(n =3-9) ! DL-1

_________________

______________
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FDA Approved CAR T Cells for Acute Lymphoblastic Leukemia

CAR T-cell Patients Median age CR/CRI Indication Approval date
product infused (N ) | yrs (range) (%)
tisa-cel 75 11 (3-23) 61 (81%) CD19+ R/R B-ALL, Upto 25 | August 30, 2017
years of age
brexu-cel 55 40 (28-52) 39 (70.9%) CD19+ R/R B-ALL, adult October 1, 2021
obe-cel 127 50 (20-81) 72/97 (7T7%) | CD19+ R/R B-ALL, adult November 8, 2024

« CR=complete remission; CRi= complete remission with incomplete hematologic recovery.

C. Roddie et al. N Engl J Med 2024;391:2219-2230, Maude et al. N Engl J Med 2018;378:439-48, B Shah, et al. The Lancet. V. 398, issue 10299. P491-502August 07, 2021
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(PF374) 5-year Survival Outcomes of Pts. with R/R B-cell ALL Treated with
Brexucabtagene Autoleucel (Brexu-cel) in Zuma-3

= As of July 23, 2024, median follow-up time in Phase 1 and 2 in pts =218 vy
(N=78) was 65.7 mo (range, 56.7-94.3).

Median 0S (95% C) __| 5y OS Rate (95% Cl

All subjects (n= 78) 25.6 mo. (16.2-60.4) 40% (28.4-51.3)
Responders (CR/CRi; n=57) 60.4 mo. (23.2-NE)

Responders with CR (n=47) Not reached (34.1-NE)

Responders with subsequent allogeneic HSCT (N= 14) 50.2 mo (10.2-NE) 42% (16.4-65.4)
Responders without subsequent allogeneic HSCT (N=44) 60.4 mo ( 23.2-NE) 52% (35.8-66.5)

* |nthe pivotal trial, grade > 3 cytokine release syndrome occurred in 13 (24%) patients and grade > 3 neurological events
in 14 (25%) patients.
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(PF374) 5-year Survival Outcomes of Pts. with R/R B-cell ALL Treated with
Brexucabtagene Autoleucel (Brexu-cel) in Zuma-3

= b-year overall survival (OS) based on prior treatments

Prior Treatment With Treatment (n) | 5-year OS Rate (95% CI) | Without Treatment (n) 5-year OS Rate (95% ClI)

Blinatumomab 25% (12.1-40.4) 54% (36.3-68.5)
Inotuzumab 17 21% (5.2-43.9) 61 45% (31.1-57.4)
AlloSCT 29 36% (17.1-55.3) 49 42% (26.9-55.5)

= At data cutoff, 44 of 78 pts (56%) had died; 20 pts (26%) alive; 14 pts (18%) lost to follow-up or withdrew consent.

= Estimated 60-mo cumulative incidences of death due to progressive disease (PD) and non-PD reasons were 34%
(95% ClI, 23.5-45.2) and 26% (95% CI, 16.0-36.7), respectively.

2025 Debates and Didactics in Hematology and Oncology
Olalekan Oluwole , et al. EHA 2025. HemaSphere 2025;9(S1)



Obecabtagene Autoleucel (obe-cel) in Adults with B-Cell ALL

Autologous 41BB-( anti-CD19 CAR T-cell therapy which uses an
intermediate-affinity CAR to reduce toxic effects and improve persistence.

= Phase 1b-2 multicenter study in adults (=18 y/0) with R/R B-cell ALL.
Cohort 2A (pts. with morphologic disease); cohort 2B (pts. with
measurable residual disease).

= Primary end point: overall remission (complete remission or complete
remission with incomplete hematologic recovery) in cohort 2A.

= Secondary end points: event-free survival, overall survival, and safety.

0 q . Claire Roddie, M.D., K jeet S. Sandhu..., and Elias Jabbour, M.D.. N Engl J Med 2024;391:2219-2230. DOI: 10.1056/NEJM0a2406526
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Obecabtagene Autoleucel in Adults with B-Cell ALL
153

Patients who received obe-cel 127 (83%)
Cohort 2A 94 patients (Median follow-up: 20.3 mo)
Overall remission rate 7% (95% Cl, 67-8b5); P<0.001
Complete remission (CR) 55% (95% CI, 45-66); P<0.001 = FDA approved for
CR with incomplete hematologic recovery 21% (95% Cl, 14-31) pts. with R/R B-ALL
Event-Free Survival (n=127) Median: 11.9 mo (95% Cl, 8.0-22.1) on Nov 8, 2024.
6-month EFS 65.4%
12-month EFS 49.5%
Overall Survival (n=127) Median: 15.6 mo (95% CI, 12.9-NE)
6-month OS 80.3%
12-month OS 61.1%
Grade =3 Cytokine Release Syndrome (CRS) 2.4%
Grade =3 ICANS 1.1%
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Early activity on CD19/CD22 bispecific CAR-T cells for MRD-positive B
acute lymphoblastic leukemia: a phase | clinical study

Table 1. Patient characteristics.

Baseline characteristics All patients evaluable First-line consolidation
(N=15) N=11)

Median age, years (range) 51 (23-70) 45 (23-70)

Age 2 35 years, n (%) 10(66.7%) 7(63.6%)

Male, n (%) 6 (40%) 5 (45.5%)

ECOG performance status score of 0-1, 15 (100%) 11 (100%)

n (%)

Median time since diagnosis, months 6.5 (1-41.5) 6.5 (3-18)

(range)

Median Cycle Number of chemotherapy, 4(3-8) 4(3-5)

n (range)

Ph-positive 7(46.7%) 3(27.3%)

Disease burden
Before lymphodepletion

MRD > 1072 2(13.3%) 1(9.1%)
MRD >103-<1072 5(33.3%) 3(27.3%)
MRD > 107*-<1073 8(53.3%) 7(63.6%)
Before infusion
MRD > 1072 3(21.4%) 1(9.1%)
MRD > 103-<1072 5(35.7%) 5(45.5%)
MRD > 107*-<1073 1(7.1%) 1(9.1%)
MRD Negative 5(35.7%) 3(27.3%)
Follow-up time 15.5(2.5-33) 15.5(2.5-33)

Relapsed group
(N=4)

54.5 (31-61)
3(75%)
1 (25%)
4 (100%)

7 (1-41.5)
3.5 (3-8)

4(100%)

1(25%)
2(50%)
1(25%)

2(50%)

0

0

2(50%)
15.25(10.5-20.5)

Jiahua Niu, et al. Blood Cancer Journal (2023) 13:44 ; https://doi.org/ 10.1038/s41408-023-00813-x
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The Present and Future for CAR T-Cell Therapy in

Adult B-Cell Acute Lymphoblastic Leukemia (B-ALL)

Ongoing The ongoing development of CAR T-cell therapy for B-ALL FDA
Improvements approvals
I :
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https://doi.org/10.1182/blood.2023022922

SUMMARY

Blinatumomab is standard of care for patients with B-ALL in MRD-
negative CR

= TNB-486 (AZD0486): A next-gen 1gG4 fully human CD19xCD3
bispecific T-cell engager aiming to reduce cytokine release

syndrome (CRS) due to its low-affinity CD3 moiety and may offer a
more practical infusion schedule

Emerging data appears to support moving CAR T cells to earlier lines of
therapy in certain patients

= Next generation CAR T cells promising
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