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Objectives of the Program

Understand current Uncover when genomic Understand the role of
treatment patterns for testing is being done for stem cell transplantation
acute leukemias acute leukemias, and how In acute leukemias as a
including incorporation these tests are interpreted consolidation in first
of new technologies and utilized remission

Comprehensively Gain insights into Discuss the Review
discuss the role antibodies and bispecifics evolving role promising novel
of MRD in in ALL: what are they? of ADC and emerging
managing and When and how should therapies in therapies in
monitoring acute they be used? Where is acute acute
leukemias the science going? leukemias leukemias

Explore regional challenges in the treatment of acute leukemias across Europe
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Agenda: Day 2

Time UTC+2 Title Speaker

18.301 18.40 Welcome to Day 2 Naval Daver

18.407 19.00 Current treatment options for relapsed ALL in adult and elderly patients Elias Jabbour

19.00 7 19.20 Long-term safety considerations for leukemias (focus on ALL) Nicola Gokbuget

19.207 19.40 Current and future role of transplantation in acute leukemias in Europe Josep-Maria Ribera

19.407 19.50 Break

19.50 7 20.10 Current treatment options for relapsed AML in adult and elderly patients Charles Craddock
AML case-based panel discussion Naval Daver

20.1071 20.40 A Case 1 AML: Vitor Botafogo (Spain) Patient case presenters
A Case 2 AML: Samantha Drummond (UK) Panelists: All faculty
Panel discussion: How treatment in first line influences further therapy approaches in ALL and AML

20.40'i 21.20 ﬁ gg@%’ﬁ;?ﬁ ti’;si'i":gwﬁseg::‘gfri;he treatment landscape? Naval Daver and all faculty
A Whatdoes the future look like? Adoption of therapies and evolving standards of care in Europe

21.2071 21.30 Session close Naval Daver
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a Question 1

What age group is considered elderly for patients with AML?
A. CB0 years
CB5 years
360 years
65 years

moow

O70 years
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a Question 2

How do you assess MRD for ALL?

A. Multicolor flow
. Molecular PCR

B
C. Next-generation sequencing platform
D. We do not check for MRD
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a Question 3

Which of the following is NOT true for ALL?

A. Inotuzumab and blinatumomab plus chemotherapy is active in both front line and
salvage for ALL

B. Kinase inhibitors can be combined with other therapy modalities in Ph+ ALL
C. MRD is highly prognostic for relapse and survival in Pr? ALL

O

. There are no effective consolidation treatments for patients who remain MRD+
after induction therapy
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a Question 4

The prognosis of patients with R/R AML depends on
Age

Prior therapy (eg, HSCT)

Timing of relapse

The mutational and cytogenetic profile of the disease
All of the above

A and D

nmoowr
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Adults With R/R Acute Lymphocytic Leukemia
In 2024:. Immunotherapies and Sequencing of
CD19-Targeted Therapies

Elias Jabbour, MD
Department of Leukemia

The University of Texas MD Anderson Cancer
Center, Houston, USA

Fall 2024



ALL T Historical Survival Rates After First Relapse

MRC UKALL2/ ECOG2993 Study (n = 609)? LALA-94 Study (n = 421)2

Outcome of patients after 1st relapse Outcome of patients after 1st relapse
5-yr OS: 7% 2-yr OS: 11% and 5-yr OS: 8%

Median follow-up: 4.3 years

Median OS 2-year 0S 5-year 0S
6.3 months 11% 8%

Percent

2P <(:00001

Age <20:12%

 Age 35-49: 4%

§

Time (years)

1. Fielding AK, et al. Blood. 2007;109:944-950; 2. Tavernier E, et al. Leukemia. 2007;21:1907-1914.



Historical Results in R/R ALL

A Poor prognosis in R/R ALL Tx with standard of care (SOC) chemotherapy

No Prior One Prior 02 Prijr
Rate (95% CI) Salvage Salvage Salvages
(S1) (S2) (S3)

Rate of CR, %

Median OS, months

Gokbuget N, et al. Haematologica. 2016;101:1524-1533.



Immuno-Oncology in ALL

A Antibodies, ADCs, immunotoxins, BiTEs, DARTs, CAR T cells

=D Unconjugated
== Unconjugated

.

= Unconjugated

:‘ Conjugated chemotoxin
:‘ Conjugated chemotoxin

| Conjugated immunotoxin

31 Bi-specific MoAb
(CD19 & CD3)
N 4

=» Unconjugated: Rituximab, Ofatumumab, Obinutuzumab,
Epratuzumab, Alemtuzumab

C:‘ Chemotoxin: Calicheamicin, Maytansine, Auristatin

— Immunotoxin: Diptheria, Pseudomonas

Jabbour E, et al. Blood. 2015;125:4010-4016.



Blinatumomab/Inotuzumab vs ChemoRx in R/R ALL

A Marrow CR
Blina vs SOC: 44% vs 25%! Ino vs SOC: 74% vs 31%?23

++ Censored
: o . No. of Median OS  2-year survival  3-year survival
e e o 0 evnls (95%Clmo  (O5%CIL%  (95%Ci),%
<06 40mos ++ 0 164 131 7.7(60,9.2) 228(16.7,29.6) 20.3(14.4, 27.0)
o SoC 162 136  62(47,83) 10.0(57,155) 6.5(29,12.3)
P=.0004 P=.0093

Stratified log-rank P = .012
Hazard ratio: 0.71

HR 0.75 (97.5% CI, 0.57, 0.99)
P=.0105!
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Survival Probability

‘ Time (months)
No. at risk

In0164 95 54 41 36 23
SoC

1. Kantarjian H, et al. N Engl J Med. 2017;376:836-847; 2. Kantarjian H, et al. N Engl J Med. 2016;375:740; 3. Kantarjian H, et al. Cancer. 2019;125(14):2474-2487.



CD19 (%) Expression Before and After Blinatumomab Therapy

Before = After
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Blinatumomab

e — | .
Refractory Blinatumomab ———!

A 61 patients evaluated for immunophenotype; 56 (92%) had CD19-positive disease
I 5 (8%) had ALL recurrence with CD19-negative disease
I 2 patients experienced progression with lower CD19-positive disease

Jabbour E, et al. Am J Hematol. 2018;93:371-374.



Phase lll Study of Blinatumomab vs ChemoRXx in
Children/AYA in Salvage 1

A 208 pts HR/IR randomized 1:1 to blina (n = 105) vs chemoRx (n = 103) post Block 1 reinduction

*220
LT a0

Randomization o 2- yr DFS %

(103) (105) 2-yr OS, % 79 59 .005

Arm A Arm B
(control) (experimental) SCT, % 70 43 <.001

| | MRD clearance, % 75
Block 2 Blina C1

| | 1.01 1.04

0.94 0.9
0.81 . 0.8
0.7 1 0.7 4
0.6 0.64
0.5+ 0.5
0.4+ 0.4+

Block 3 Blina C2
0.34 0.31

0291 —-. AmA 41.0£6.2% at 2yr (n=103) 0.2 Y 59.246.0% at 2yr (n=103

EVaantion 0.14 — AmB 59.3+5.4% at 2yr (n=105) 0.14 — AmB 79.444.5% at 2yr (n=105)
Stratified logrank test: p=0.050 (one-sided) J Stratified logrank test: p=0.005 (one-sided)

0.0 0.0
00 05 1.0 1.5 20 25 30 35 40 45 0.0 05 1.0 15 20 25 30 35 40
Years from Randomization Years from Randomization

At Risk
ArmA 103 55 39 29 18 1 n 103 54 5 3 25 15 6 2
ArmB 105 69 47 38 31 9 0 S Y- O n 108 55 44 38 24 11 S5

Evaluation

Disease-free Survival
Overall Survival

Brown PA, et al. JAMA. 2021;325:833-842; Brown PA, et al. ASH 2019. Abstract LBA-1 and oral presentation.



Mini-HCVD + INO £ Blina in R/R B-ALL: Original Design (Pts #11 67)

Intensive phase

1 1 1 1
1-3_5-7_
T '

Maintenance phase

< 36 months >
Mini-HCVD B Mini-MTX, Ara-C B Powp
‘ INO B ITMTX, Ara-C
INO First 6 pts 7to 34 35+
C1 (mg/m?) 1.3 1.8 1.3

C2i 4 (mg/m?2) 0.8 1.3 1.0

Short N, et al. EHA 2023; Abstract S119 and oral presentation.




Mini-HCVD + INO £ Blinain R/R B-ALL: Modified Design (Pts #68i 110)

Intensive phase Consolidation phase

11 11 11 11
I T S
T TR

§ INO* Totaldose Dose per day

(mg/m?) (mg/m?)
Maintenance phase Cl 0.9 0.6 D2, 0.3 D8
C2i4 0.6 0.3 D2 and D8

4 8 12 [k 16

— 2
) 18 months R Total INO dose = 2.7 mg/m

*Ursodiol 300 mg tid for VOD prophylaxis

Mini-HCVD Blinatumomab
M Mini-MTX, Ara-c W ITMTX, Ara-C

Short N, et al. EHA 2023; Abstract S119 and oral presentation.
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Mini-HCVD + INO £ Blinain R/RB-ALL: i Do Dense0 Desi ¢
(Pts #1111 125+)

I 11 !}
2 3 3 My 4 5 5 W% 6
-

11 l
1 1 2

. g I | I |
Se—>—>
3 18 7 § INO* Totaldose Dose per day
CEVE LEVE days (m g/m 2) (m g/m 2)
Maintenance phase ot O 9 272, D8 1DEE
C2i 4 0.6 0.3 D2 and D8

4 8 12 [k 16

— 2
18 months R Total INO dose = 2.7 mg/m

*Ursodiol 300 mg tid for VOD prophylaxis

Mini-HCVD Blinatumomab

POMP
W Mini-MTX, Ara-C W 1T MTX, Ara-C -

Short N, et al. EHA 2023; Abstract S119 and oral presentation.



Mini-HCVD + INO £ Blina in R/R B-ALL: MRD Negativity Rates

MRD Negativity by
Flow Cytometry

All patients
End of cycle 1
Overall
Salvage 1
End of cycle 1
Overall
Salvage 2+
End of cycle 1
Overall

Overall
(N = 125)

53/100 (53)
87/102 (85)

45/82 (55)
73/83 (88)

6/18 (33)
14/19 (74)

Short N, et al. EHA 2023; Abstract S119 and oral presentation.

Before

Blinatumomab

(n =67)

25/49 (51)
41/50 (82)

22/34 (65)
31/35 (89)

3/15 (20)
10/15 (67)

After

Blinatumomab

(n =43)

18/38 (47)
34/39 (87)

17/37 (46)
32/37 (86)

1/1 (100)
2/2 (100)

Dose Dense

(n =15)

10/13 (77)
12/13 (92)

8/11 (73)
10/11 (91)

2/2 (100)
2/2 (100)




Mini-HCVD + INO £ Blina in R/R B-ALL: RFS and OS (Entire Cohort)

Total Events ;3_>£ea[ (950@£;|) Median

=l—  Overall Survival 42% (33%-52%) 17 mos
—l—- Relapse Free Survival 106 39% (29%0-49%) 14 mos
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Time (months)

Short N, et al. EHA 2023; Abstract S119 and oral presentation.



Mini-HCVD + INO £ Blina in R/R B-ALL: OS and RFS by Receipt of
Blinatumomab (Salvage 1 Only)

Blinatumomab Total Events 3-year RES (95% Cl) Median ' Blinatumomab Total Fvents 3-year OS (95% CI) Median
- Yes 46 17 55% (38%-70%) Not reached =L Yes 46 14 66% (49%-79%) Not reached
=~ No 34 24 34% (19%-50%) 12 mos ==~ No 34 22 50% (32%-65%) 31 mos

o
]
1

p=0.08 p=0.11

o
(o]
1

o
D
1

Overall survival (%)
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12 24 3 4 60 72 8 9% 108 120 132 12 24 36 48 60 72 8 9 108 120 132
Time (months) Time (months)

Short N, et al. EHA 2023; Abstract S119 and oral presentation.



Mini-HCVD + INO £ Blinain R/R B-ALL: OS and RFS by HSCT
(Landmark Analysis)

SCT  Total Events 3-year OS (95% Cl) Median
=~ Yes 57 27 57% (42%-69%) 57 mos

29 48% (34%-61%) 30 mos
-4 No 32 15  53%(32%70%) 37 mos

18 39% (20%-57%) 23 mos

o
(0]
1

p=0.52

o
~
L

o
~
L

Overall survival (%)
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12 24 36 48 60 72 84 9% 108 120 13 12 24 36 48 60 72 84 9 108 120 132
Time (months) Time (months)

Short N, et al. EHA 2023; Abstract S119 and oral presentation.



Model: mHCVD + INO g Blinain R/R ALL T a Prognostic
Model for Survival

_ Risk Classification 01
Variable _ Risk Tolal Event 3:year O (95%, CI) Median
Low* ngh** . L low 52 23 55%(40%-68%) Notreached

. -1 High 30 29  3%(0.2%-15%) 5mos
% CD22 O7 0% <70% p<0.0001
Diploid, 11923

Cytogenetic complex, rearrangements
others Ho-Tr

o
o

[
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>
1S
5
m)
c
0
=
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*Low risk required all low-risk criteria.
**High risk required any one of high-risk criteria.

Sasaki Y, et al. Blood. 2020;136(suppl 1):abstract 1899.



ADodDe ns e o-HEBMDRINO + Blinain R/R B-ALL: Design

1 1 I 3 3 M 4 o s W 6
"

1\ 1P\ | | I\ "
S>c—><>
3 18 7 § INO* Totaldose Dose per day
days ~ days  days (mg/m?2) (mg/m?2)
Maintenance phase G 0.9 GOl (USRS
C2-4 0.6 0.3 D2 and D8

13 N 57 BEN o-11 [EPY 1315 BT

= 2
18 months . Total INO dose =2.7 mg/m

*Ursodiol 300 mg tid for VOD prophylaxis

Mini-HCVD Blinatumomab
W Mini-MTX-Ara-C W T wmrx arac M PomP



AnDoPdDe ns e o-HEBMDRINO + Blinain R/R B-ALL
AZZ pts median age 41 yrs (191 62) Rx; 86% S1
AORR 100% -- CR 81%; MFC-MRD negative 95% (74% after C1); NGS-MRD negative 94%
AMedian F/U 15 months: 2-year OS 79%,; 2-year RFS 76%

- DoseDense 22 3 - Not Reached
- Post 4 25  66% 50% 37 mos

TR R TR ' - pre 67 49  51% 34% 14 mos
p=0.006

Probability of Survival
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- Overall Survival

L Relapse Free Survival 22

1 | 1
18 108 120 132 144
Months




Single Agent Subcutaneous Blinatumomab for Advanced
Acute Lymphoblastic Leukemia

Results from the expansion phase of a phase 1b trial

Objective
To assess the efficacy and safety Efficacy
of subcutaneous blinatumomab 250 ug QD/500 ug 500 ug QD/1000 pg
in heavily pretreated adults with TIW (N = 14) TIW (N = 13)
R/R B-ALL at two doses /J - CR/CRh: 85.7% - CR/CRh: 92.3%
+ MRD-neg CR/CRh: 75% + MRD-neg CR/CRh: 100%

Study Schema

Dosing regimen 500 ug QD/1000 pug TIW demonstrated higher
» ‘ Dose-escalation phase i» MRD-negative CR/CRh within 2 cycles (100%) compared with
i

)

<. - (N =22) dosing regimen 250 pg QD/500 pg TIW (75%) y
o =
g Dose-expansion phase (N = 27) g
- £ = Safety
F= 2 250 ug —p | S00 |-|9 T 250 ug QD/500 ug 500 pg QD/1000 pg
§ .| 2 QD TlW E TIW (N = 14) TIW (N = 13)
= Y Cycle 1 Cycle 1 =] - Grade =3 CRSP: 21.4% - Grade =3 CRSP: 23.1%
e 3 » Days 1-7 Days 8-26 and » > = Grade =3 NEP: 42.9% - Grade =3 NEP: 23.1%
L= Cycles 2-5 ..%
2 (%3
o |

* SC injections were well tolerated
* No treatment-related grade 4 CRS or NE

500 ug > 1000 pg

[
[
l

Conclusion

Treatment with single agent SC blinatumomab resulted in a high CR rate, high MRD-negativity rate, and an
acceptable safety profile in heavily pretreated adults with R/R B-ALL

Jabbour E, et al. Am J Hematol. 2024;99(4):586-595.




Subcutaneous Blinatumomab in R/R ALL

A 49 R/R pts i dose escalation 22, dose expansion 27

A BLINA 40, 120, 250, 500 mcg SQ daily T 7, then 250 mcg TIW in Cohorts 1 and 2 and
500 mcg in Cohort 3 and 1000 mg in Cohort 4

% marrow % MRD-
CR negative

31 250/500 14 86 75

Cohort Rx

oyt | onort 17/ Cohort2°

471 500/1000 13 92 100

Days -7 40pg QD | 120y QD 250pg ‘QVD 500 QD

A G3 CRS 22%; G3 CNS 22% l ‘ | \

Cycle 1
Dayss26 250pg | 250pg | 500 g

s 26 (3xwkly>' (Bxwkiy (3xwkly)ﬁ

Jabbour E, et al. Am J Hematol. 2024;99(4):586-595.



3-Year Update of Tisagenlecleucel in R/R ALL

Censoring times —
All patients (N = 79) —&—

No. of events (n): 28

A 9. 7 p t S O 2 6 y r' S O | d e Kaplan-Meier medians: NE months, 952 CI (NE to NE)

I 79 (81%) received tisa
A Median age 11 yrs (31 24)
Median prior Tx 3 (1i 8) D ——

6 months 88.6 (79.3 to 93.9)

IvlllarrOW CR 66 82% 12 months 77.1 (66.1 to 84.9)

24 months 67.7 (56.0 to 76.9)

| 66% of denominator PR IOBHEEI i e i ]

T T T T T T T T T T T T T T T T

Median F/U 38.8 mOS 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51

Time (months)
5-yr RFS 49% in pts in CR/CRI Al patioms 70 73 70 66 60 57 53 45 47 a5 4o sz 23
3-yr EFS 44%; 3-yr OS 63% ‘
Grade 3/4 AE 29% Wiy e g

B Kaplan-Meier medians: NE months, 95% Cl (17.8 to NE) Kaplan-Meier medians: 23.7 months, 95% Cl (9.2 to NE)

DOR Probability, % (95% Ci) EFS Probability, % (95% Cl)
6 months 80.8 (68.0 t0 88.9) 6 months 71.7 (59.8 t0 80.6)
=, 12 months 67.4 (53.2 to 78.1) 12 months 57.2 (44.5 t0 68.0)
Censoring Times O No. of Events (n) Kaplan-Meier Medians, months (95% CI)
B-cell recovery time: < 6 months (n = 10)  =fF= 8 12.1(2.79 to NE)
B-cell recovery time: 6-12 months (n = 2) =—fF= 1 NE (12.02 to NE) S MonEhE B2 3B TOGEE) 26imonetis AR P60
B-cell recovery time: > 12 months (n = 4) == 0 NE (NE to NE) T T T T T R e AR RS Bas mes mas e B e B |
Sustained B-cell aplasia (n = 50) o = ol 25 27.8 (8.94 to NE) 3 6 9 12 15 18 21 24 27 30 33 36 39 42 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
T T T T T T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 L s
No. at risk No. at risk:
All patients 66 56 43 35 30 29 26 25 22 22 18 L All patients 79 60 46 40 32 29 29 26 23 22 2

EFS Probability (%)

DOR Probability (%)

24 months 57.9 (43.010 70.2) 24 months 49.3 (36.3 10 61.0)

EFS (probabi

Time (months)

Laetsch TW, et al. J Clin Oncol. 2023;41(9):1664-1669.



Brexucabtagene Autoleucel (CD19 CART) in R/R ALL (ZUMA)

A78 pts Rx with brexu-cel. Median FU 54 mos
ACR/CRI 57/78 = 73%

ALL Subset _ Median OS (mos) % 4- yr OS

Total 25.6
Prior Rx
1 60.4

2+ 25.4
Prior blina

Yes 15.9

No 60.4
Later allo SCT

Yes 36.3

No 60.4

Oluwole. J Clin Oncol. 2024;24:S6531.



Toxicities of Brexu-Cel in R/R ALL: ROCCA Results

A Retrospective analysis of adults (N = 152) with R/R B-ALL receiving commercial brexu-cel
A Grade 3 CRS higher in ZUMA-3 than seen in the ROCCA dataset, but ICANS rates were comparable

A Grade 3+ CRS showed a numerical increase in patients with active disease at apheresis
(>5% marrow blasts and/or EMD); OR: 2.35, 95% CI: 0.691 8.0, P = .17

A Grade 3+ ICANS more likely in pts with active disease at apheresis; OR: 2.63, 95% CI: 1.28i 5.38,
P =.008

Factor ROCCA ZUMA-3
Patients infused, n 152

Any CRS 82%

Grade O3 CRS 9%

Time to onset, days 5 (01 14)

Any ICANS 56%
Grade O3 | CANS 31%
Time to onset, days 7 (0i 21)
Early death by day 28, n (%) 9(6)

Kopmar NE, et al. ASH 2023. Abstract 522 and oral presentation.



Obecaptagene Autoleucel (OBE-CEL) in Adult R/R ALL (FELIX)

Kaplan-Meler plot of EFS in patients with or without

AAUTO 1 fast off-rate CD19 binder censoring for consolidative SCT or new theraples
CART

A 153 enrolled, 127 (83%) infused. o _ A
Median age 47 yrs s

Prior blina 42%, ino 31%, allo SCT
44%

ACCR-CRi 99/127 = 78% (99/153 =
65%). 19/77 allo SCT

ALoss of CART=HR 2.9
Alz-mos EFS 49%, 12-mos OS 61%

Jabbour E, et al. J Clin Oncol. 2024;24:5S6504; Roddie et al.
HemaSphere. 2024;8:5114.



Real-World CAR Consortium and Disease Burden

O
Y N

A 200 pts (185 pts infused)

A Median age: 12 yrs (01 26 yrs)
A CR: 85%

A Disease burden

o
~
o

Survival Probabilit
[=]
E

Log-rank
P<.0001

I HBD: n =94 (51%)
| LBD: n=41(22%)
I ND: n =46 (25%)
A survival outcomes
I 12-mo EFS: 50%
I 12 mo 0S: 72%
A Safety
| G3CRS: 21% (35% in HBD)

Survival Probability

T T T
6 12 18

Time (months)

a8 28 1z
28 14 8
62 40 24

Log-rank
P=.007

I G3NE: 7% (9% in HBD) 0

No. at risk:

46
— 40
— 68

Schultz LM, et al. J Clin Oncol. 2022;40(9):945-955.

5]
Time (months)

30 2 10
25 12 5
38 22 13

Survival Probability

Survival Probability

e
~
ai

e
i
(=]

i
o
1

Log-rank
P <.0001

o

T T T
6 18

Time (months)

30 25 10
25 12 5
38 22 13

Log-rank
P=.18

T T
i1 12 18

Time (months)
19 12 4

16 8 3
23 13 5

=+ No detectable disease
== Low-disease burden
== High-disease burden




NGS MRD Negativity After CAR T-Cell Therapy for ALL

A Detectable MRD after tisagenlecleucel by NGS independently predicted for EFS and OS
on multivariate analysis

A NGS MRD status at 3 months was superior to B-cell aplasia/recovery at predicting
relapse/survival

HR (95% CI)
Month 3 NGS-MRD status
MRD =0 -
MRD > 0O 12.0 (2.87-50.0)
B-cell recovery 1.27 (0.33—4.79)

Events, n Median (95% CI)
MRD=0(n=31) 9 NE (19-NE)
MRD>0(n=14) 9 5.8 (4.4-9.8)

— MRD = 0, B-cell aplasia
- MRD > 0, B-cell aplasia
— MRD = 0, B-cell recovery
— MRD > 0, B-cell recovery

>
=
o)
«
Q
[
=
Q
0
T8
w

Month 3 NGS-MRD
=t= MRD =0 === MRD >0

EFS probabilty

0 3 6 9 1215182124 27 30 33 36 39 42 45 48
Months after infusion
Month 3 NGS-MRD  Number at risk
MRD=0 31 31 26 23 20 16 14 13 10

9 8 5§ 5 4 1 1
MRD>0 1414 4 2 0 0 0 0 O 000 O0O0OTO O 20 30

Months after infusion

Pulsipher MA, et al. Blood Cancer Discov. 2022;3(1):66-81.



Dose-Dense Mini-HCVD + INO + Blina+ CAR T Cells in ALL: The CURE

Induction phase: C1i C6

L 11 A L
= . > - SN B

I W L L L | ' '
-y \H
N N e

3 days 18 days 7 days

‘ INO*  Total dose Dose per day

(mg/m?) (mg/m?)
Consolidation phase C1 0.9 0.6 D2. 0.3 D8
~ CARTConsolidation oo Ve oebeadl

Total INO dose = 2.7 mg/m?2

*Ursodiol 300 mg tid for VOD prophylaxis
~ Mini-HCVD B Rituximab

B Mini-MTX, Ara-C — W Blinatumomab

ITMTX, Ara-C



ALL 2024: Conclusions

A Significant improvements across all ALL categories
A Incorporation of Blina-InO in FL therapy highly effective and improves survival
A Early eradication of MRD predicts best overall survival

A Antibody-based Txs and CAR Ts both outstanding; not mutually exclusive/competitive
(vs); rather, complementary (together)

A Future of ALL Tx

1) Less chemotherapy and shorter durations
2) Combinations with ADCs and BIiTEs/TriTEs targeting CD19, CD20, CD22

3) SQ blinatumomab
4) CAR Ts CD19 and CD19 allo and auto in sequence in CR1 for MRD and replacing ASCT



Thank You

Elias Jabbour, MD
Department of Leukemia
The University of Texas MD Anderson Cancer Center
Houston, TX
Email: ejabbour@mdanderson.org
Cell: 001.713.498.2929
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LongTerm Safety After Therapy of Adult ALL
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Success and Challenges in the Management of Adult ALL

CR ED OS/LFS
Children >95% <3% ca.90%
AYA 1840 yr >90% <5% 70%80%
Adults (1&55/65 yr) 85%90% 7% 40%70%
Elderly (>555 yr) 70%80% 10%30% <10%50%
Phpositive ALL >90% <5% >60%70% (age dependent)
Relapsed ALL 40%80% <10% 10%40%

Improved results of firstline therapy for all age groups
: Intensive chemotherapy is essential for cure, but

A Development of resistance

A Nonrsatisfactory results in R/R disease

‘ Longterm health effects of ALL therapy

Gokbuget 10/2024



Risk of Longlerm Effects of ALL/ALL Therapy
Saultier P, Michel @lood 2024;143:1798.806.

~\

( B\ @ W N\ . B\ A . .
Age, sex, and other Environmental Genetic Socio-economic
clinical characteristics factors susceptibility || determinants

% & r-r=
F!?&.m. 4;}’! a$

¥R A

Joo ol ols ol

ol ng

ALL  AML Relapse Cranial Hematopoietic Total body Immuno
% Y 7 irradiation stem cell irradiation therapy
Chemotherapy transplantation
alone TKI
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Key Risk Factors for Late Effects
Saultier P, Michel @lood 2024;143:1798.806.

A Relapse chemotherapy increases the risk of ftergn complications by up t0»2

A Central nervous system (CNS) irradiation or other-@iNSted therapies are
associated with the risk of cognitive impairments and secondary tumors

A Stem cell transplant (SCT) raises the risk for multiple chronic conditions, including
cardiovascular and endocrine disorders

A Total body irradiation (TBI) has the most severe v toxicity profile with a wide
range of complications

Gokbuget 10/2024



25-Year FollowUp in Pediatric ALL

Mody R, et alBlood.2008;111:5515523.

Siblings ALL  PValue
Total N = 3083Survivors
N = 2599

Chronic disorders

Hearing 0.4 1.0 <.001

Vision 0.7 1.2 ns

Endocrine 1.8 4.4 <.001

Pulmonary 1.2 3.0 <.001

Cardia 0.7 3.2 <.001

Gastrointestinal 0.5 0.7 4

Renal 0.2 0.8 <.001

Musculoskeletal 0.1 0.5 <.001

Neurologic 0.4 2.4 <.001

Adverse health status

General health 51 8.9 <.001

Mental health 9.8 15.0 <.001

Activity limitations 5.8 8.9 <.001
ns, not significant. Functional impairment 2.6 8.7 <.001
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Burden of Health Conditions in Lonerm FollowUp
St Jude Lifetime Cohort Study

Mulrooney DA, et alLancet HaematoR019;6:e306e316.

204

154

104

Cumulative burden per survivor

0

—— Survivors
—— Controls

Number at risk
(number censored)
Survivors 978 877 724 515 330

20 25 30 35 40

(2) (101) (153) (209) (185)

Controls 252 219 184 131 82

(200 (33) (35  (53) (49)

181
(149)
42
(40)

T
50

72
(109)
24
(18)

20+

15

10

Cumulative burden per survivor

——

Number at risk
(number censored)

I I I | 1

I 1
20 25 30 35 40 45 50
Age (years)

Survivors 978 877 724 515 330 181 72

(2) (1) (153) (209) (185) (149) (109)

Controls 252 219 184 131 82 42 24
200 (33 (3% (53) (49) (40)  (18)
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Grade 4 conditions

5.4(95% Cl 545.8) vs2.0(1.7¢2.2)

Grade 24 conditions




Burden of Health Conditions in Lonerm FollowUp
St Jude Lifetime Cohort Study

Mulrooney DA, et alLancet HaematoR019;6:e306e316.

2.5 I Subsequent primary neoplasms

I Reproductive system conditions

Il Renal conditions

M Respiratory conditions

M Ocular conditions

I Neurology conditions

Bl Musculoskeletal conditions

I Immunological conditions
(including infection)

I Haematological conditions
Gastrointestinal conditions

I Endocrine system conditions

m Cardiovascular conditions

B Auditory conditions

n=230

2:04

n=213

n=165

n=269

1.5+

Over the years

More peripheral neuropathies
More metabolic syndromes
More musculoskeletal issues
Less secondary malignancies
Less infections

Less adrenal/growth hormone insufficienc
Therapy II-1X Therapy X Therapy XI-XII Therapy XIII-XIV Therapy XV I
1962-79 1979-83 1984-91 1991-99 2000-07 |

1.0

Cumulative burden per survivor

05+

o oo T o Too To
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| ate Effects in Adult and Pediatric ALL Survivors

Physical complications
Cardiovascular complications Anthracyclinerelated cardiomyopathy, hypertension Increased risk of heart disease, stroke, cardiomyopathy
Skeletal problems Bone density loss, risk of osteoporosis Osteopenia, osteonecrosis, fractures
Pulmonary complications Reduced lung capacity, pulmonary fibrosis COPD, reduced lung function
Secondary cancers
Thyroid, breast, skin cancer, meningioma Higher risk of solid tumors, breast cancer
Endocrine and growth disorders

Growth hormone deficiency, delayed puberty, thyro

Endocrine disorders Hypothyroidism, early menopause, infertility

dysfunction
Metabolic syndrome Obesity, insulin resistance, dyslipidemia, hypertensiorincreased risk of diabetes, obesity, high cholesterol
Growth and development Stunted growth, delayed puberty N/A
Fertility issues Delayed puberty, infertility Early menopause, reduced fertility
Cognitive and mental health issues
Neurocognitive deficits Learning disabilities, memory and attention deficits Cognitive decline, attention deficits
Psychosocial effects Anxiety, depression, social adjustment difficulties  Depression, anxiety, employment challenges

Most data come from pediatric survivors
Gokbuget 10/2024



Health Condition of Longerm (>5 yr) Survivors of Adult ALL

GOkbuget N, et aHaematologica2023;108:1758L767.

Patients:
Age (at diagnosis):
Age (at evaluation):
FU time:

538

29 (1%64)
39 (19;74)
7 (3£24) yr

Gokbuget 10/2024
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Health Condition of Longerm (>5 yr) Survivors of Adult ALL
GOkbuget N, et aHaematologica2023;108:1758L767.

Study 02/84 03/87 04/89 05/93 06/99
Period 19841987 19811989 19891993 1993;1999 19992003
Evaluable 569 353 588 1212 831
Age 15¢25 45% 40% 36% 29% 28%
26¢50 41% 40% 45% 49% 51%
50¢65 14% 20% 20% 22% 21%
CR 75% 75% 81% 82% 81%
SCT in CR1 <5% <5% 11% 16% 31%
Survival 35% 31% 37% 36% 42%

Gokbuget 10/2024

C Longterm survivors >5 yr after first diagnosis



Health Condition of Longerm (>5 yr) Survivors of Adult ALL

Gokbuget 10/2024

GOkbuget N, et aHHaematologica2023;108:1758L767.

QUESTIONNAIRES

Organ Systems (8)

Specific Syndromes (6)

C Skin C  Secondary malignancy

C Lung C Fatigue

C  Nervous system C  Chronic GVHD

C Endocrine system C  Thyroid disease

C Kidneyl/liver C Infections

C Cardiovascular system C  Osteonecrosis

C Stomach/gut

C Eyes

3 Questions regarding diseases that newly occurred after the end of leukemiia
treatment (date, severity, actual state)

3 Documentation according to patient file

3 No documentation of patient deaths




Health Condition of Longerm (>5 yr) Survivors of Adult ALL
GOkbuget N, et aHHaematologica2023;108:1758L767.

ORGAN SYSTEMS

Total
ECOG €L 94%
Any disease 66%
Nervous system 27%
Skin and mucosa 18%
Cardiovascular 13%
Lung 8%
Endocrine system
Male 17%
Female 24%
Kidney/liver 10%
Gastrointestinal 6%
Eyes 12%




Health Condition of Longerm (>5 yr) Survivors of Adult ALL
GOkbuget N, et aHHaematologica2023;108:1758L767.

SPECIFIC SYNDROMES

Total
Infections (12 mo) 12%
GvHD/sicca syndrome 15%
Fatigue 13%
Osteonecrosis 8%
Malignancy 4%
Hyperthyroidism 1%
Hypothyroidism 5%

ns, not significant.
Gokbuget 10/2024



Late Effects Example: Metabolic Syndrome
Saultier P, Michel @lood 2024;143:1798.806.

25%¢35% of survivors show early signs of atherosclerotic lesions
Risk factors: CNS irradiation, TBI, and chemotherapy

Case study: A Igear-old AML survivor developed metabolic syndrome, including obesity (BMI
of 33.5), hypertension, and elevated triglycerides (3.4 mmol/L)

To Do Do o

Lifestyle changes (nutrition, physical activity) recommended; no need for medication

Pathophysiology
Therapeutic Relative Treatment
exposure risk Specific characteristics * Treatment-specific All survivors Early detection - specificities
HSCT with TBI x6.3 (x9.2 in | Increased severity of metabolic Radiation induced alteration of Low-grade chronic Regular monitoring: Few specific data
females) syndrome subcutaneous adipose tissue inflammation Blood pressure Moderate effect of
Lower incidence of obesity and lower (preadipocyte differentiation) Poor eating habits Abdominal circumference lifestyle
abdominal circumference, higher Additional role of pancreatic radiation, and reduced Fasting glucose, triglyceride, |  modifications in
triglycerides, and glucose level testosterone, and growth hormone activity during HDL- and LDL-cholesterol | the LEA experience
deficiency prolonged periods Potential interest of early
HSCT without TBI x2.2 Usually less severe than after HSCT Largely unknown Genetic biomarkers (adipokines)?
with TBI Role of testosterone deficiency predisposition
Chemotherapy and | x2.3 More frequent abdominal obesity Important role of obesity
CNS irradiation Low incidence of hypertension Leptin resistance and overproduction
(damaged hypothalamic receptors)
Growth hormone deficiency
Chemotherapy x1.7 More frequent hypertension (compared | Largely unknown
without CNS to CNS irradiation) Uncertain long-term role of steroid and
irradiation asparaginase

Mulrooney DA, et al.ancet HaematoR019;6:e306e316.
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Late Effects Example: Osteonecrosis
Kuhlen M, et alBlood Adv2017;1:981994

Pathogenetic mechanisms ALL therapy
Imbalance between the actual and the required A Steroid (continuous exposure, dexa > pred)
bone perfusion A Asparaginase?

A Intravascular clotting/embolism (intraluminal A Methotrexate
obliteration)

A Increased marrow pressure (extraluminal
obliteration)

A Direct blood vessel injury

A Direct toxic effects on osteoblasts and osteocyte

Germline polymorphisms

A Pharmacodynamics of chemotherapy
A Bone metabolism

A Adipogenesis

A Glutamate signaling pathway

Clinical factors A Mesenchymal stem cell differentiation
A Female age (in children)

A Adolescent age

Gokbuget 10/2024



Steroids and Osteonecrosis
Kawedia JD, et dBlood 2011:117:2342556.

Method 0.7
A N =364 pediatric ALL 06l
A Prospective MRI screening (hip and knee) 8 R EI0%
A A & 05F ON grade = 1
ge <18 yr 2
€04  354+22%
Any grade (£4) ON: 12% 2
Symptomatic (grade 4) ON:  18% ke .
g 02F F146+16% 176+ 1.8%
Risk factors &) ON grade 2-4
0.1
Age >10 yr
. 00 1 1 1 1 1 L 1 1 J
Risk group 0 y 2 3 4 :

Lower albumin/higher cholesterol Years from start of therapy
Dexamethasone (AUC)

Polymorphisms of ARC (lipid level, osteoblast differentiation)

MRI aberrations in week 10 are predictive for gradefosteonecrosis (26% vs 14%)
Potential predictive molecular aberrations are under investigation

Too T T o T I Io
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Correlation Between Hyperlipidemia and Osteonecrosis

Mogensen SS, et dlaematologica2017;102:e175178.

A
1.0
§ 0.8
N =112 8
Osteonecrosis: 22.9% (n = 22) B
Age: 5.237 yr E o044
Grade 2/3: 10/12 g
Surgery: 10 © o2-
Multiple joints: 10

—— peak triglyceride < 18.1 mmol/L
- — peak triglyceride = 18.1 mmol/L

P<0.001

r
=" _,_,_/—"'_‘_’_
0.0

130days 1 2 3

Patients at risk:
peak triglyceride
< 18.1 mmol/L: 62
peak triglyceride
=18.1 mmol/L: 18

Gokbuget 10/2024

Years from ALL diagnosis

61 45 33

16 9 5

1.0 -
—— peak cholesterol < 7.7 mmol/L
— — peak cholesterol =z 7.7 mmol/L
 ©
= 0.8 7 P=0.0014
[=*3
=
£ 06 -
(<o}
=
= i
= 04+ g
= i
= 1
< 02 e
s
0.0 +——F T T
130days 1 2 3

Patients at risk:
peak cholesterol

< 7.7 mmol/L: 47
peak cholesterol

2 7.7 mmol/L: 32

Years from ALL diagnosis

46 36 28

30 18 10



Osteonecrosis in Patients With ALL: Treatment Options
Kuhlen M, et alBlood Adv2017;1:981994

1. Vitamin K and calcium substitution

: : Kuhlen M, et alH here2021;5:e544.
2. Nonweightbearing therapy SR U LAaL =

Brief Summary of (Prophylactic) Treatment Options for Osteo-

3. Pharmacologic options necross. .
A LMW (intravascular clotting) ::::r:qea::;:r:em Effective pain mar:t:::::?:’sn:rucial
A Prostacyclin analogs (antiedema, aimflammatory, Y ats et colaneosscondions,Ostsocros n .
antiaggregant, vasodilatory) Py ey oot
A Lipid metabolism (Statins) monenions Prsonanage
A Bisphosphonates (reduce osteoclast activity; prevent Bhosphonsies
osteocyte and osteoblast apoptosis) e el of mraosssous pressure
A Nuclear factotkB ligand (RANKL) inhibitors (eg, denosur o it aLtloanue ot mesenchymal tom cels
4. Nonpharmagologic/nonsurgical oo rcemen
A Hyperbaric oxygenation e —
A Extracorporeal shock wave therapy omers e o pertighcerdemhyperchosid-
A Single pulsed electromagnetic fields P, SR Mo e e e

5. Surgical
A Core decompression
6. Cellular therapy

LMW heparin during ASP activity
Antithrombin Il substitution
Control triglycerides

Avoid nonprotocol steroids

o Too To o

Gokbuget 10/2024



Late Effects Example: Cognitive Disturbances
Krull KRHematology Am SddematolEduc Program2022;2022:25265.

Systemic
inflammation Microglia
CNS
inflammation Neurologic
Oligodendrocytes > Neural
connectivity
Neurocognitive
Methotrexate .
Neurons dysfunction
Anthracyclines Cortical thickness
Homocysteine
- . \ Cardiac
Vinca alkaloids Cerebrovascular

Neuropathy

Endocrine

Gokbuget 10/2024



Neurocognitive Outcomes and Interventions in Lofigrm

Gokbuget 10/2024

Intrinsic factors

Extrinsic factors

Survivors of Childhood Cancer
Krull KR, et all Clin Onco2018:36:218121809.

Pretreatment

Clinical factors
Cancer severity, grade, risk
Tumor location, size
Age at diagnosis, sex
Comorbidities, complications
Latent genetic polymorphisms
eg, COMT, APOE ¢4, MAO-
A, trisomy 21
Neurodevelopmental status
Pre-existing learning, attention,
or other developmental
problems
Cognitive ability

'

Family
Socioeconomic status
Parent education level
Financial support
Family cohesion, support
Early childhood development
Educational experiences
Social interaction with peers

Treatment

Clinical factors
Renal and hepatic function,
metabolism
Infections
Acute neurotoxicity
Genetic polymorphisms
eg, MTHFR, MTR, GST
Physiologic response
White/gray matter cellular
injury
Vascular injury
Inflammation, oxidative stress
Fatigue, physical activity

v

Brain development

t

Cancer treatment
Chemotherapy type, route,
intensity
Radiation source, field, dose
Surgical resection,
complications

Supportive care
Treatment adjustment because
of neurotoxicity
Psychosocial support
Educational services
Cognitive enhancement

Post-treatment

CNS status
White matter volume, integrity
Gray matter volume
Connectivity
Seizures, stroke
Physical chronic conditions
Cardiopulmonary function
Endocrine abnormalities
Physical limitation
Sensory abnormalities
Chronic pain
Sleep disorders
Cognitive outcomes
Specific attention, working
¢ memory, processing speed
abilities affect future complex
functions (eg, intelligence,
T executive function)
Accelerated cognitive aging,

Pharmacotherapy dementia

eg, acetylcholinesterase
inhibitor,stimulants
Rehabilitation
Education, compensation,
cognitive remediation
Health behavior
Physical activity
Nutrition, weight management
Survivorship care
Risk-based screening



Assessment of Cognitive Status: CNEI)

PROBLEM SOLVING

Q. Below is alist of state ments that de scribe problems peopl e
can have. We would like to know if you have had any of the se
problems over the PAST 6 MONTHS. Please complete all it ems.
Please think about y ourself as you read the se statements and

mark one response on each line.

Sometimes a problem

Never a problem

1. 1 getupset I [mm|
2. It takes me longer to complete my wWork-------------------. (min]
3. | am disorganized: (min]
4. | forget instructions ily O 0
5. | have problems completing my wWork----------=---=---=--- [m ]
6. | have difficulty recalling things | had previously

learned (e.g., names, places, events, activities)--------- O o0
7. | get frustrated ily O o
8. My mood changes frequently-------------=---------omemmumeee oo
9. | have trouble finding things in my bedroom, closet or

desk O
10. | forget what | am doing in the middle of things---------- oo
11. | have problems getting started on my own---- -0 O
12. | am easily overwhelmed------------=--smnmmmmmmmmoceeee o o
13. I have trouble doing more than one thing at a time----- (mn]
14. My desk/workspace is & Mess----------------=z---zmnnmmeuns (mn]
15. | have trouble remembering things, even for a few

minutes (such as directions, phone numbers, etc.)---- ] O
16. | have trouble prioritizing my activities--------------------- O o
17. | read slowly [m ]
18. | am slower than others when completing my work---- ] [
19. | have trouble solving math problems in my head------- oo
20. | don't work well under pressure----------=--=--=--=--------. (]
21. | have trouble staying on the same topic when

talking: O o0
22. | have a messy closet: O o0
23. People say | am easily distracted---------------==-=-------- O o
24. | have angry outburst (mn]
25. | have a short attention span-------------==s--ssennmmmmcmeeen (mn]
26. | overreact emotionally (]
27. | have trouble organizing Worke--------------===nnzmuumeemuevn oo
28. | overreact to small problems---- -0 0O
29. | have problems organizing activities--- -0 0O
30. | have emotional outbursts for little reason: -0 O
31. | leave the bathroom a mess-------------=---------omounnnnv oo
32. | react more emotionally to situations than my friends- O 0O
33. | leave my room or home a Mess----------=---=-nzumnsaun (mn]

Often a proble m

poooo

00000 0O D000 0DO0 OoOoo

000 OD0DD0DD0OO0O Doooo

Never = 1, Sometimes = 2, and Often = 3.
Task Efficiency 9 items and raw scores will range froq29
ltems = 2, 6, 14, 16, 17, 21, 22, 23, 25
Emotional Regulatiors 3 items and raw scores will range froq93

Items=1,8,9

Organization= 3 items and raw scores will range froq93

Items =4,12,19

Memory = 4 items and raw scores will range froqil2

Items=5,7,13, 20

Validated normal values are available

TABLE 4

Mean Childhood Cancer Survivor Siudy Neurocognitive (Juestionnaire Scores for Various Survivor Risk Groups

Group 1 Group 2 Group 3 Group 4

Fromtal CRT Neurologic Healthy Sibling

Mean (SD) Mean (SD) Mean (SD) Mean (5D}
Task efficiency 16.5 (5.18) 16.2 (5.17) 118 (3.286) 1.9 (3.12)
Emotional regulation 55 (1.81) 57 (1.81) 5.1 (167} 5.0 (1.60)
Organization 43 (L.77) 20 (1.80) 44 (L3 45 (LB1}
Memory Th (.47 7.1 (2.36]) 28 (L85} a8 (LT7)
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Focus of care over time

Survelllance and Aftercare

Needs of Cancer Survivors
Mayer DK, et alLancet OncoR017;18:eltel8.

Mainly cancer care
Diagnosis, treatment, short-term

(<5 years) surveillance for late effects,
recurrences, and new cancers

Remainder
of survivors’
life

5years

Mainly primary care
Management of comorbid
conditions, long-term (5 year)
surveillance for late effects,

Newly diagnosed recurrences, and new research

Gokbuget 10/2024

Time from diagnosis

Panel 2: Conceptual quality-of-life model for cancer
survivors

Physical wellbeing and symptoms
- Functional ability

« Strength or fatigue

« Sleep or rest

- Fertility

 Pain

« Appetite

= Overall physical health

Psychological wellbeing

« Control

« Anxiety or depression

« Enjoyment or leisure

+ Pain or distress

= Happiness

» Fearof recurrence

« Cognition or attention

= Overall perception of quality of life
« Distress of diagnosis and treatment

Social wellbeing

- Family distress

* Roles and relationships

« Affection and sexual function
= Appearance

« Employment

= Isolation

- Finances

Spiritual wellbeing
« Meaning of illness
- Religiosity

« Transcendence

* Hope

» Uncertainty

« Hopefulness
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ALLSTAR Study Overview

AndrésJensen L, et aBMJ Open2021;11:e045543.

NOPHO ALL2008 survivors ALL-STAR participants Matched controls
. I N=250"" N=250
Population
01 o — LA L)
NOPHO ALL2008 Registry ALL-STAR questionnaires and | ALL-STAR medical assessments

Host genome variants m

medical chart validation

Use of health care / medicine
Symptoms and diagnoses

of organ functions

Clinical evaluation

o Biomarkers v
Data ALL characteristics c c o 2 Lifestyle Functional tests ﬁ
collection Therapy exposure Social function Imaging .
Lq Fatigue Electrophysiology
Acute toxicities +* @ — Emotional distress
Quality of Life
R
Organ-specific function Burden of disease
: \ E survivors

Risk factor analysis §

£ controls
Qutcome < o _c
3 —
B -
v -~
Eﬁ 8 7/
2
5 s
[&]
 Age
—



National . . . I
comprehensive NCCN Guidelines Version 1.2024 NCEN Guidelines Index

Table of Contents

NCCN (N;ancer . SurVivorShip Discussion
etwork =

SURVIVORSHIP ASSESSMENT (Patient Version)
Please answer the following questions:

Printed by Nicola Goekbuget on 10/13/2024 8:16:53 AM. For personal use only. Not approved for distribution. Copyright © 2024 National Comprehensive Cancer Network, Inc., All Rights Reserved.

National . . . _
Comprehensive NCCN Guidelines Version 1.2024 NCCR Eudelnes Index
NCCN ﬁg?\ﬁg:k@ Survivorship Discussion

ASSESSMENT BY HEALTH CARE PROVIDER (ONCOLOGY OR PRIMARY CARE) AT REGULAR INTERVALS

General Survivorship Principles Preventive Health

A Definition of Survivorship (SURY Healthy Lifestyles (HL) Physical Activity (SFIA

A Standards for Survivorship Care (SLRV Nutrition and Weight Management (SNWM

A General Principles of the Survivorship Guidelines (S3)RV Supplement Use (SSUp

A Screening for Subsequent New Primary Cancers (83YRV Immunizations and Infections (SIMI)

A Principles of Screening for TreatmeRelated Subsequent Primary Cancers (SWRV, Late Effects/Longerm Psychosocial and Physical Problems
A Principles of Cancer Risk Assessment and Counseling-§3URV Cardiovascular Disease Risk Assessment (3CVD

A Assessment by Health Care Provider at Regular Intervals §URV Anthracyclinenduced Cardiac Toxicity (SCARD)O

A Survivorship Assessment (SURV Anxiety, Depression, Trauma, and Distress (SANXDE

. . . . Cognitive Function (Safy
A Survivorship Resources for Health Care Professionals and SurvivorsisURV Fatigue (SFAT)

Lymphedema (SLYMPH

Pain (SPAHL)

HormoneRelated Symptoms (SHRE
Sexual Health (SSH

Fertility (SR)

Sleep Disorders (SSD

Employment and Return to Work (SWGORK

NCCN Guidelines for Patients Survivorship Care for Healthy Living

NCCN Guidelines for Patients Survivorship Care for CRetated Late
and Longlerm Effects

Gokbuget 10/2024
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https://www.nccn.org/patients/guidelines/content/PDF/survivorship-hl-patient.pdf
https://www.nccn.org/patients/guidelines/content/PDF/survivorship-crl-patient.pdf
https://www.nccn.org/patients/guidelines/content/PDF/survivorship-crl-patient.pdf

MD Anderson Cancer Center

VDAnderson Survivorship — Acute Lymphoblastic Leukemia (ALL)  Pagelof4

THET Disclaimer: This algorithm has been developed for MD Anderson using a particular to MD Anderson’s specific patient population, services and structure,
and clinical information. This is not intended 16 replace the independent medical or,mfmmmu /mfgmeru of physicians or other health care providers in the context of individual clinical circumstances to

ot NVERSTY OF TERAS

Mektog Comet ¥y determine a patient's care. This algorithm should not be used to treat pregnant w
ELIGIBILITY CONCURRENT DISPOSITION
COMPONE!
OF VISIT
Return to primary
Year 5-9, every 6 months. Then starting year 10, annually: treating physician
= « History and physical examination
SURVEIVLANCE « CBC with differential
« Chemistries (CMP, LDH, and uric acid) 2 > m
Continue survivorship
ALL patients monitoring
5 years post _|
dia; gnons and |
in remission
Consider:
« Pulmonary toxicity and monitor pulmonary ¢ CD4 count annually if not recovered Refer or
MONITORING FOR function tests (PFT) if patient is symptomatic  » Bone Health (see Breast Cancer Survivorship: Bone Health algorithm) | | ult
LATE EFFECTS « Cardiovascular screening' annually « Neuropathy screening iy
« Lipid panel annually « Avascular necrosis as clinically indicated
« Immunoglobulin levels annually  Assess for diabetes and glucose intolerance if indicated (late onset)
| RISK REDUCTION/
EARLY DETECTION Tt GRERSITY OF TExAS
Bl MDAnderson Survivorship — Acute Lymphoblastlc Leukemia (ALL)  Page2of4
ee Page 2 CaneerCel

THET Disctaimer: This algorithm has been developed for MD Anderson using a particular to MD Anderson’s specific patient population, services and structure,
formation. This is not intended 10 replace the independent medical or professional o n/,.». ctans or cther boullh care providers 1n he Couess of individuet clmcel CouRSaRCES 10

PSYCHOSOCIAL

FUNCTIONING om > & lesermine a patient’s care. This algorithm should not be used (o treat pregnant women.
ELIGIBILITY CONCURRENT DISPOSITION
CMP = complete metabolic panel COMPONENTS
LDH = lactate dehydrogenase OF VISIT Paticnt education, counsel i?g and screening:
e 4 C’mQu‘\‘iipe‘vne‘l( DE's approach to cardiovascular health : léfn::z]:c&:’:;mm
« HPV vaccination as clinically indicated (sce HPV Vaccination algorithm)
« Screcning for Hepatitis B and C as clinically indicated
(see Hepatitis B Virus (HBV) Screcning and Management algorithm)
« Vaccinations’ as appropriate
T — Pneumococcal vaccines PCV13 followed by PPSV23 at least § weeks apart. Thereafter, only PPSV23 every 5 years.
EARLY DETEf CTION Influenza vaccination yearly
Consider one dosc of tetanus-diphtheria-pertussis (Tdap) vaccine as an adult if patient has not received Tdap
previously and there are no Thereafter diphtheria (Td) vaccination every 10 years.
« Zoster Vaccine Adjuvanted (Shingrix) can be for patients whose last chemotherapy
) treatment is greater than 6 months, has a shared patient-provider conversation regarding the vaceine, and mects
ALL patients ACIE crfbord Refer or
5 yexrk post Paticnts should inform their providers about plans to travel outside of the US at least one month in advance for consult as
diagnosis and ; s bzt indicated
o edition appropriate counseling and vaccinations
Recommendations for vaccination of houschold members
Assess for the following as clinically indicated:
« Distress management (see Distress Scrcening and Psychosocial Management algorithm)
o . « Access to primary health care
F;‘fﬁggf&,"t'“ —>{ « Vision/eataract screening (sce Cataract Sercening algorithm)
« Financial stressors
« Relationship issucs
« Infertility

Gokbuget 10/2024

ACIP = Advisory Committee on Immunization Practices

!See Physical Activity, Nutrition, and Tobacco Cessation algorithms; ongoing reas sessment of ifestyle risks should be a part of routine clinical practice

ifsppeoprist). oloree

wer, lung, pancreatic, prostate and skin cancer screcning
ntrol and Prevention (CDC) guidelines
°1<°m ahistory of chickenpox or shingles

Department of Clinical Effectiveness V4



Medical Need for Aftercare in ALL

A Longterm surveillance in standard of care and clinical trials; funding?

A Structured assessment
L Morbidities
b Social situation
b Cognition

Aftercare pass

Specialized units

Involvement of hematology practices

Interdisciplinary expert groups

Contact points for patients/patient involvement

New challenges: LorAgrm effects of thirdgeneration TKI and immunotherapies

To Do o To Io I

Gokbuget 10/2024
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Who should receivalloHSCTn CR1?

Type of ALL | HSCT Indication

Phoosit Lack of CMR at erzbnsolidation Especially if 1st or 2ageneration TKI are used upfrol
ositive
> IKZFAs signature Poor prognosis with any TKimmunotherapy

KMT2A rearrangement Demonstrated in prospective studies
Low hypodiploidy Prospective and retrospective studies

Complex karyotype Prospective and retrospective studies

SN EBENYEE |KZFAYs signature Prospective and retrospective studies

and TALL BCRABL1ike Targeted therapy could modify this indication

Early Tcell precursor HSCT could abrogate the poor prognosis

Evidence from prospective studies

Endinduction and/or endconsolidation MRD+ After MRDrieg achievement with Blin?

Ribera JM, et aClin Lymphoma Myeloma Le@022;22(suppl 2):S4%49.



Transplant activity has slowed in Europe in recent years
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PasswedR, et alBone Marrow Transplan024;59:803812.




Allogeneic HSCT in ALL: improved survival over time

t F OASYda xmy 2y /L. at¢tws JISHAGTMapan

100 - B Adjusted OS, standard-risk non-Ph
p<0.0001 1.00 -
i \\\ 2001-2005 (n=4,087) :
\
) N\ 2006-2010 (n=4,352
80 \ N ( ) 0.75 4
. " e 2011-2017 (n=8,272)
o
R ~
> 60 - 0.50
= ]
g 0.25 4
9 40 i
— : 0.00 . ' , . :
20 - 0 1 ] 3 4 5
| Year after allo-HCT
0 Number at risk
! ! ' ' ! ' ' ; 584 383 315 282 259 243
0 1 2 3 4 5 1569 1005 833 729 663 601
L Years 2180 1430 1034 804 629 471

5 Q{ 2 dzl | BidlBibod3viarrov Transplan2020;26:e177%182. NishiwakiS, et alBlood Adv2022;6:45584569.



AlloHSCT in Ph+ ALL

An evolving matter with the advent of
3rd-generation TKI and immunotherapy



No benefit of alloHSCT in pts withh+ ALWwho achieve CMR at 3 months

Retrospective study (n = 230)

Patients 230, from 5 US transplant centers
Criteria

1 3S XMy &@OIBEY HAnN

Persistent CMR from d90 (RQ FEIER::AB&10

M

A AlloHSCT in CR1 does not improve survival for patie
achieving a deep molecular remission

A AlloHSCT in CR1: lower incidence of relapse but

nts

4) . .
increased treatmentelated mortality
Cohorts
AlloHSCT (n =98), Non HSCT (n = 132)

A. overall survival (OS) C. Relapse D. non-relapse mortality (NRM) E. GVHD & relapse-free survival (GRFS)
o i
=L -7 o _ o i
N HR=0.78, p=0.26 § 24 e © HR=229, p=0.08 — :
T @ = o T 9 !
2z o 2 z o :
2 ~ g © z !
3o S = 73 57 44 = 3 Q ;
w— o] - h @ 58 44 34 27 17 — o i
g o | g ; 132 89 55 32 < 58 29 2% 15 10 ; i
= T 2 - e E« i
q° g o ar=" " ~ 8° !
a O o - - =] '
S~ - © = ;
R 76 63 46 29 A C’.__._S-"'f— £ o ;
132 100 59 35 17 B S T T T = ‘
o = !
;- 0 2 4 e !
%9 2 4 6 8 0 z 4 8 8 0 2 4 6 g !
Years post diagnosis Years post diagnosis Years post diagnosis Years post diagnosis i

GhobaldiA, et al.Blood.2022;140(20):2102112.



D-ALBA Trial

HCVAD + ponatinib

DFS probability

i 40% pts transplanted in CR1, mainly MRD+
100% =
‘M % 20.5%
5% % :u',
i z '
3
g 50%
3
038 5% pe0B4
I == Nograficersor at graft == No grafticensor at gra®t
Survival after graft Survival after graft
12 2 » L] &0 72 ™ 2 24 3% a8 6 2
Months from EOMransplant Months
© n 2 2 - 3 [ — 6) “ » - ‘ 0

Probability of Survival

0.8+

0.6

0.4-1

0.2

0.0

Allogeneic SCT Total Evenlsgs—year (95% CI)

-4 No 57 10 :87% (75%-94%)
- Yes 20 6 i70% (44%-85%)
p=0.13 :

6-month land néark
20 pts (23%) HSCT in CR1

o

T T
12 24 36 48 60 72 84 96 108 120
Time (months)

FoaR, et alJ Clin Oncok024;42(8):881885

Ponatinib + Blinatumomab

1001
L”lu.u..u.uumu Lo
=
= 754
]
&
=
5
2 soq 2/60 patientstransplanted
z
g
£ 254 =
e 60 a Not Reached 91% (76%-97%)
o 12 24 36 as 60 72
Time (months)
No. at Risk (No. Censored)
60 (0) 50 (8) 28 (28) 13 (43) 7 (49) 3(53) 0 (56)

Kantarjian H, et all Clin OncoR024 (in press)

Kantarjian H, et ahm J HematoR023;98:493501
Ponatinib + CHT alloHSCT

10 +¢—|—|—H_|
08 -
A 4-year OS 92% (72%8%)
02 . .
26/30 patientstransplantedin CR1
0 1 2 s : ! !
Number at risk Years from diagnosis

Ribera JM, et aHemaSphere2024



GRAAPH 2022: Ph Pos BCP-ALL

TP4 TP5

Cycle 4 Maintenance
MRDTP1I MRDTPZ MRDTP3 24 months
BCR-ABL] BCR-ABL2 BCR-ABLL
Ig-TCR Ig-TCR TR
oo e R BLINA 2
Cycle 1 Cycle 2 Cycle 3
day 1-28 day 29-56
Prephase 15mg

BLINA 1

VCR DXM

Cycle 5
day 113-141

Maintenance
24 months

* * *x

Ponatinib 45mg 30mg
ID-MTX

HD-ARAC

Primary endpoint (R2): OS
Secondary endpoints: EFS, hem. response, MRD, safety,

relapse, NRM, RFS, PROs, QoL, cost effectiveness, cost utility EMP -
Sensitivity analyses: OS and EFS censoring at subsequent
therapy initiation <7 TroliT e Re-introduction YCR-prednisone

Courtesy of N Boisse



HSCT in Rhegative ALL

MRD level and genetic background are decisory



Impact ofpre- and postHSCT MRD leveh transplant outcome

MRD level pre HSCT

MRD level post HSCT

Cumulative incidence of relapse
(%]
=]
=

0%

MRDDFQ level, hazard ratio (P-value)

Very high (>10%), HR = 6.98 (P=.0014); n=5

Low (<1074, HR = 356 (P=.01); n= 24

High (210*10<107®), HR=2.89 (P=.12); n =11

Undetectable, Reference; n =82

0

Number at risk

90 180 270 360 450 540 630
Days since HCT

122 107 98 92 83 72 64 B9

N=139

Detectable, HR=6.31 (P <.0001); n =48

on
1

E=
1

=]
1

Cumulative hazard of relapse
[ %)

Undetectable, Reference; n=291

—
1

L]

0 90 180 270 360 450 540 630
Days since HCT

Try to transplant at the lowest MRD level possible!
Immunotherapy useful for this purpose

Liang EC, et @lood Adv2023;7:33953402.



Outcomes of alloHSCT khtlike ALL City of Hope experience

Overall survival

1.0 1
0.8
= i
= Logrank P value: .59
_rgv 0.6 1
= i
=
% 0.4 1
3 i Fusions Time-point KM Est (95% Cl)
0.2 4 — Others 36 months  0.50 (0.37-0.61)
| — Phlike 36 months 0.51 (0.36-0.64)
+ Censor
0.0 1
1 T T T T T T T T
0 6 12 18 24 30 36 42 48
Months from transplant
Patient at risk
Others 71 53 36 25 21
Ph-like 56 43 19 17 12

Relapse

1.0 1 Fusions Time-point_CIF Est (950 ClI)
a 4 = Others 36 months 0.31 (0.20-0.42)
E" 0.8 4 == Ph-like 36 months 0.37 (0.24-0.51)
é ] + Censor
E 0.6
s
= k Gray K-sample test P value: .47
=
o 0.4 1
=
= 4
=
E 0.2 1
L=

0.0 4

T T T T T T T T T
0 6 12 18 24 30 36 42 48
Months from transplant
Patient at risk

Others 71 47 31 21 18
Ph-like 56 32 16 14 9

Cumulative incidence of NRM

1.0 1

0.8 1

0.6

0.4

0.2 4

0.0 4

Non-relapse mortality

Fusions Time-point CIF Est (95% CI)
—— Others 36 months 0.25 (0.15-0.36)
= Ph-like 36 months 0.22 (0.12-0.34)

+ Censor

Gray K-sample test P value: .76

JPatient at risk

Others
Ph-like

Months from transplant
71 47 a1 21 18
56 32 16 14 9

Outcome after HSCT similar to that of ndeiclike patients
Problem: to attain a negative MRD level!

Aldosd, et al.Blood Adv2022;6:49364948.




KMT2A ALLAIIoOHSCT for all patients?

Modern approach

Classical approach

UKALL XI/ECOG2993

GRAALL study

=
=

=
==
=1

=
=51
=

=
.
=

=
P
=

Cumulative Incidence of Relapse

=
=
=

_____
T

R
Time since CR1 (years)

=0
2
4
3
(0]
g
i
_ Oncn-rMRDjp:D‘DB 020 | — OnuRD- =0 14
— Onea-MRD p=0002 S — oneMRD+d [ p=0002
- OresfiR0:] =003 w . creaaiape <0003
5‘ h T T T T T
0 1 2 3 4 5

Time since diagnosis (years
Number at risk gosis (years)

Onco-MRD- 14 13 9 b 4 2
Onco-/MRD+ 18 16 13 b 3 0
Onco+/MRD+ 9 5 2 1 0 0

— Match sibling alloHSCT (n=46)
— 100+ — URD alloHSCT (n=16)
§. 80 — Chemotherapy/autoHSCT (n=15)
§ 66%
T 60— 5 ]
E 40 56%
e
g 20+ 24%
0 T T T T 1
0 2 4 6 8 1
Time since diagnosis (years)
Marks DIHaematologica2013;98:945452
GIMEMA
— KMTZA-AFF1-positive and no ASCT or censor at ASCT
100 —% KMT2A-AFF 1-positive and survival after ASCT

F 75 -

F

2 5o

2

25 - -
p =0.0041
0 T T T T T T T 1
0 20 40 60 80 100 120 140 160

PicicoccA. Am JHematol 2021;96:E334338.

Oncot; TP53and/or IKZFJalterations

MRD assessed lyMT2Agenomic fusion

Kim R, et aBlood.2024 (in press).



Outcome of TALL according to alloSCT in CR1

Overall Survival
NonETP vs ETP ALL SCT in ETP ALL

>

. 1.00 T Non-ETP — 1.00 l_ - Mo alle-SCT
o b~ TT=== ETP = E Alla-SCT
= \ = -
1 I
-g 0.80 ~ 11 ‘E U.Eﬂ' _-:_____L_L_l_u_!_la.l—_l.l._l—l_'—&_‘-l
=} = .g-
= -
3 0.60 S TN PR W (R BT BRI | Sy S S Eas by S ) — 0.60 -
2 S
€ 040 E 0.40 -
17%) =]
= [ %)
o =
S 020 ® 020
3 g
e P=.33 3 PeO?
1 T 1 T T T T 1 1 L L T L] T T L] T T
0 1 2 3 4 5 6 7 8 9 V] 1 2 3 4 -] ] 7 8 9
Time (years) Time (years)
No. at risk: Mo, at risk:
Non-ETP 166 150 124 114 102 82 52 26 8 0 No alle-5CT 38 n 7 ] B 3 3 1 1 L]
ETP 47 37 30 28 25 19 13 8 5 0 Allg-8CT 0 21 18 18 18 13 L) ) L] o

HSCT could abrogate the poor prognosis of ETP ALL

Bond et alJ Clin OncoR017.



Combining MRD and genetimackground for alloHSCT decision:
PETHEMA ALL 2019 trial

Highrisk genetics: Any of the following
C A Hypodiploidy <40 chromosomes and age ¥85
%R,v?ég?h n|S>k0 01%endinduct A KMT2AMLL) rearrangements
A MRDIZ¥§I>O. 00 1‘;%&2;3?};%“ dation A TP53deletion/mutation in homozygosis
: ° A Deletions oiKZFiand CDKN2A/B Bcell precursor ALL
A NOTCH1/FBXWihmutated and/orRAS/PTEMutated in FALL

—_ 1.0 -

CR & MRD<0.01% & HR Gen
~—— CR&MRD<0.01% & SR Gen
0.8 7 — CR & MRD>=0.01%

—— NoCR

o
©
I
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o
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o
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CR & MRD<0.01% & HR Gen
~== CR & MRD<0.01% & SR Gen
= CR&MRD>=0.01%

— NoCR

Overall Survival (Probability)
o
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Cumulative incidence of relapse
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o
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=3
=3
o
2

o
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|

0.0 .
T T T T T T T T T T
0 1 2 3 4 0 1 2 3 4

Years after Induction-1 Years from CR-1

Number at risk Number at risk

CR & MRD<0.01% & HR Gen 48 19 9 5 0 CR& MRD<0.01% & HRGen 48 15 7 4 0
CR & MRD<0.01% & SR Gen 75 44 21 5 0 CR& MRD<0.01% & SRGen 75 39 21 4 0
CR & MRD>=0.01% 88 36 16 8 0 CR & MRD>=0.01% 88 26 8 4 0
No CR 43 13 5 4 0 3 0

NCT04179929 oo - ! : PETHEMA data on file




Will immunotherapy in first line reduce the indication of alloHSCT |
CR1? HypeCVAD+ Blinatumomab + In@n B-ALL: Outcome

Effect ofalloHSCT

Mll 1 L 1
111 1 1 | N1N] [/ | 1l ' - - - I
0.8+ | W . 1 | W10} [/ | 1 Ll 1 1 | 08-
IS
= 2
g 2
5 06- 3 0.6+
2 s - NoSCT 45 4  91%
el - L o U.4+
g0 E - scT 23 2 9%
°) Total Events 3-year
= (@]
& -1 Overall Survival 72 9  88% a
0.2 - Relapse Free Survival 72 13 81% 0.2
0.0 0.0 1 1 1 1 1 1 1
. 1 1 1 T | | 1
5 M o - - o A o 0 12 24 36 48 60 72 84
Time (months) Time (months)

Short N, et alHemaSphere2023;7:abstract P358



Prevention of relapses after HSCT

Feasible for Ph+ ALL
Feasible and effective in the remaining
subtypes?



Preventionof relapse afteralloHSCT

Phpositive ALL: TKI

Phnegative ALL:
InO or Blinatumomab?
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=== No-TKI
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Cumulative incidence of relapse
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TKI duration
— <24 months
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<
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Time from TKI discontinuation (months)

Saini N, et al. Blood . 2020;

136:1786-1789
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MethenyLL, et alBlood Adv2024;8:13841391 Gaballa MR, et aBlood 2022;139:1908919




Consolidative HSCT after CAR T7?

It depends . ..
CAR T construct, CAR T persistence, MRD after CAR T . ..



CAR T studies with HSCT consolidation

KebraieiP, et al. SOHO 202«



