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Philadelphia chromosome-positive acute lymphoblastic leukemia (Ph+ ALL)
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» The most prevalent B-ALL subtype in adults — ~1/3 cases

» Proportion increase with age — up to 50% B-ALL cases after 55-60 years old
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Ph+ ALL : two molecular targets for MRD monitoring
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Lymphoid specific markers
BCR::ABL1 Immunoglobulin/T-cell receptor
Oncogenic fusion (IG/TR) gene rearrangements
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Novel insights in Ph+ ALL pathophysiology revealed by MRD monitoring
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Novel insights in Ph+ ALL pathophysiology revealed by MRD monitoring
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MRD monitoring of two illustrative cases
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B cell

Until recently
De novo Ph+ ALL was defined by the acquisition of
BCR::ABL1 fusion in committed B-cell precursors

Zuna etal. Leukemia 2022
Kim et al. JCO 2024
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Novel insights in Ph+ ALL pathophysiology revealed by MRD monitoring
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. 9-@-0-0-

B cell

Until recently
De novo Ph+ ALL was defined by the acquisition of
BCR::ABL1 fusion in committed B-cell precursors
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Evidence for multilineage involvement in de novo Ph+
ALL revealed by MRD assessed on both targets
~35-40% of patients

BCR::ABL1 detection

Zuna etal. Leukemia 2022
Kim et al. JCO 2024




New pathophysiology model of Ph+ ALL

B-ALLwith t(9;22)(934.1;911.2)/BCR::ABL1
2022 ICC classification with lymphoid only involvement

with multilineage involvement

Multipotent \ / Multipotent \
/ . progenitor L i

Zuna etal. Leukemia 2022

Kim et al. JCO 2024

Arber etal., Blood 2022
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New pathophysiology model of Ph+ ALL

B-ALLwith t(9;22)(934.1;911.2)/BCR::ABL1
2022 ICC classification with lymphoid only involvement

with multilineage involvement

Multipotent \ / Multipotent \
/ . progenitor L i

New clinical questions
» Which MRD target is the most clinically relevant? ,
. . Zuna etal. Leukemia 2022
» Impact on new therapeutic strategies? Kim et al. JCO 2024

Arber etal., Blood 2022
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New pathophysiology model of Ph+ ALL

B-ALLwith t(9;22)(934.1;911.2)/BCR::ABL1

2022 ICC classification with lymphoid only involvement
with multilineage involvement

Multipotent \ / Multipotent \
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New clinical questions
» Which MRD target is the most clinically relevant?
. . Zuna etal. Leukemia 2022
» Impact on new therapeutic strategies? Kim et al. JCO 2024
Arber etal., Blood 2022
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The GRAAPH-2014 study

Nilotinib combined with lower-intensity chemotherapy for front-line GQAAL-L—
treatment of younger adults (18-59 years) with Ph+ ALL LALA GOELAMS SAkk

Randomization
«—
Control arm  Experimental arm
I \
Nilotinib, 400mg/12h PO on day 1-28
Cycle 1 Vincristine, 2mg IV on day 1/8/15/22
Dexamethasone, 40mg PO on day 1-2/8-9/15-16/22-23
Triple ITs on day 1/8/15

l l +«— MRD-1
Nilotinib, 400mg/12h on day 1-28 Nilotinib, 400mg/12h on day 1-28
Cycle 2 Methotrexate, 1g/m2 CIV on day 1 Methotrexate, 1g/m?2 CIV on day 1
Cytarabine, 3g/m2/12h on day 2 and 3 Triple IT, on day 9
Triple IT, on day 9

I | +«——— MRD-2

Cvycle 3 Identical to Cycle 1
ycle with one IT only (on day 1)

l l «———— MRD-3
Cycle 4 Identical to Cycle 2 Identical to Cycle 2

| « MRD-4
Nilotinib, 300mg/12h on day 1-14

Interphase Methotrexate, 25mg/m? PO on day 1/8
(2 cycles) 6-mercaptopurine, 60mg/m?2 PO on day 1-14

v
SCT Allogeneic (TBI-Cy or RTC in patients =55y; identical sibling donor or 9-10/10 HLA MUD)

Or Autologous (TBI-Cy) but only if MRD-4 <0.1%
v

Maintenance Imatinib, 300mg/12h PO for at least 2 years

O o

i
1°T INTERNATIONAL CONFERENCE ON PhfLeukemias ,

September 29-30, 2025



MRD responses during the early phases of treatment

BCR::ABL1
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Kim et al. JCO 2024
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MRD responses during the early phases of treatment

BCR::ABL1 IG/TR
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BCR::ABL1 MRD response reaches a plateau
Better proportion of IG/TR MRD clearance during early phase of treatment

BCR::ABL1 MRD Response (%)
|G/TR MRD Response (%)

Kim et al. JCO 2024
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MRD responses during the early phases of treatment

BCR::ABL1
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BCR::ABL1 MRD response reaches a plateau

Blinatumomab + Dasatinib
D-ALBA study

Similar findings inimmunotherapy + TKI combination (D-ALBA study)

Table 2. Molecular Responses during Induction Therapy, at the End of Induction Therapy (Day 85), and after Each
Blinatumomab Cycle.
No Molecular Complete Molecular| Positive Nonquantifiable ~ Overall Molecular
Assessment Response Response Response Response
number of patients/total number (percent)

Induction period

Day 22 48/58 (83) 3/58 (5) 7/58 (12) 10/58 (17)

Day 45 43/60 (72) 9/60 (15) 8/60 (13) 17/60 (28)

Day 57 38/56 (68) 11/56 (20) 7/56 (12) 18/56 (32)

Day 85 42/59 (71) 6/59 (10) 11/59 (19) 17/59 (29)
Blinatumomab cycle

After cycle 1 20/55 (36) 19/55 (35) 16/55 (29) 35/55 (64)

After cycle 2 22/55 (40) 23/55 (42) 10/55 (18) 33/55 (60)

After cycle 3 12/40 (30) 20/40 (50) 8/40 (20) 28/40 (70)

After cycle 4 7/36 (19) 17/36 (47) 12/36 (33) 29/36 (81)

After cycle 5 8/29 (28) 16/29 (55) 5/29 (17) 21/29 (72)

Kim et al. JCO 2024
Foa et al., NEJM 2020
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Prognostic impact of MRD

BCR::ABL1
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Prognostic impact of MRD

BCR::ABL1 IG/TR

A E
1.004
1.00 {
©
S 0804 0.80 -
c
@
o 060 0.60
o] W
: &
& 0404 0.40 4
(1]
Q
@
0 020 i
: 020 — MRD2 IG/TR <0.01%
— MRD2 BCR::ABL1<0.01% P=.002 — MRD2 IG/TR =0.01%
000/ P=048 — MRD2 BCR::ABL120.01% 0.00 4 : -
T T T T T T T T T T T T ! T
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Number at risk Time(years) Ti
umber at risi
— 100 82 58 45 31 16 3 ] ime (years)
— 134 107 79 51 37 19 3 Number at risk
- 149 125 87 58 42 20 3
B —|= a4 28 19 12 9 5 1
1.00 1.00 4
S 0804 0.80 -
c
@
f 060+ oy 0601
9 [
= (am]
$ 040+ 0.40 -
[\]
Q
2 0.20 -
O 020 : — MRD4 IG/TR <0.01%
— MRD4 BCR::ABL1<0.01% P =001 — MRD4 IG/TR 20.01%
p=0.11 — MRD4 BCR::ABL120.01% 0.00 A
000- T T T T T T T
S R S S T S o 1 2 3 4 5 &
Number at risk Time(years) Time (years)
— 133 108 75 57 35 17 3 )
— 86 64 46 33 22 11 1 Number at risk
- 163 133 93 66 a1 20 3
- 13 6 4 3 1 0 0

IG/TR MRD is a better predictor of outcome Kim et al. JCO 2024

O o

:
1°T INTERNATIONAL CONFERENCE ON PhfLeukemias



Prognostic impact of MRD

BCR::ABL1 IG/TR MD Anderson study
IGH MRD by NGS (clonoSEQ)
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Incorporating /G/TR MRD into a prognostic model

TABLE 3. Univariable and Multivariable Analyses for DFS

Univariable Multivariable®
Characteristic No. HR (95% CI) P HR (95% CI) P
Ageb 259 0.99 (0.98 to 1.02) 70 0.99 (0.97 to 1.03) 84
Log (WBC)® 259 1.23 (1.05 to 1.44) 07 - -
WBC =30 X 10%/L 259 1.84 (1.17 to 2.89) 008 2.95 (1.44 to 6.03) .003
CNS involvement 248 1.16 (0.89 to 1.50) 27 1.17 (0.92 to 1.49) 21
m- v M-BCR breakpoint 259 1.05 (0.64 to 1.72) 84 1.69 (0.79 to 3.57) A7
Favorable prednisone response 259 0.90 (0.75 to 1.09) 28 1.02 (0.50 to 2.05) 97
Multilineage v lymphoblast-only® 228 0.83 (0.49 to 1.41) 50 0.77 (0.40 to 1.50) 44
IG/TR MRD2 =0.01% 193 2.49 (1.40,4.40) .002 2.58 (1.34 to 4.96) .004
Experimental no-cytarabine arm 259 1.59 (1.00;2.51) .049 1.61 (0.86 to 3.02) 14
IG/TR MRD and high WBC were independently associated with poorer DFS
o o
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Incorporating /G/TR MRD into a prognostic model
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Incorporating /G/TR MRD into a prognostic model

Simon-Makush plots
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IG/TR MRD = 0.01% or WBC > 30 G/L
Patients with good /IG/TR MRD response have

excellent outcomes regardless of allo-HSCT

Kim et al. JCO 2024
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> A large fraction of Ph+ ALL have non-lymphoblastic BCR::ABL1-positive cells that
persist under treatment

» BCR::ABL1 multilineage involvement and BCR::ABL1 persistence are not associated
with poorer outcome

» IG/TR MRD becomes the new standard for disease monitoring and treatment
stratification in Ph+ ALL

Bologna, Royal Hotel Carlton
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Discussion

Is BCR::ABL1 still a relevant MRD marker in Ph+ ALL management ?
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Discussion

Is BCR::ABL1 still a relevant MRD marker in Ph+ ALL management ?

v When no diagnostic sample is available for IG/TR target identification

v’ For ABL1 TKD mutation screening
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Discussion

Is BCR::ABL1 still a relevant MRD marker in Ph+ ALL management ?

v When no diagnostic sample is available for IG/TR target identification
v’ For ABL1 TKD mutation screening
v’ In case of MRD negativity with both /IG/TR and BCR::ABL1 MRD

maintenance or post allo-HSCT
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Discussion

Is BCR::ABL1 still a relevant MRD marker in Ph+ ALL management ?

v' When no diagnostic sample is available for IG/TR target identification

v’ For ABL1 TKD mutation screening

v" In case of MRD negativity with both IG/TR and BCR::ABL1 MRD
maintenance or post allo-HSCT

v" In case of sustained IG/TR MRD negativity and stable BCR::ABL1 MRD ?

Follow-up stable disease, indicate marrow aspirate with /G/TR MRD if molecular progression

Bologna, Royal Hotel Carlton
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v’ In the context of increased survival and decreased rates of allo-HSCT on Ph+ ALL,

need to assess the long-term significance of persisting BCR::ABL1-positive cells
 May be associated with TKI potency?

* Long-termoutcome? potential for CML-like disease or B-ALL recurrence?

* |s treatment-free remission an option for patients with multilineage Ph+ ALL?
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