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ALL in adults: where do we stand?

Allo-SCT
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- Risk stratification
* MRD study
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Treatment Treatment
. phase Drugs Dosing and administration Days phase Drugs Dosing and administration Days.
Prephase Prednisone 20 mg/m’PO q12h -5 to -1 HD course 5 Methotrexate 2500 (B), 5000 (T), 1500 (age >55) mg/m’ IV 1
Cyclophosphamide 300 (200 if age >55) mg/m’ IV over 30" —3to-1 over 24 h; FAR
Beoasparanes 2000 (1000 if age >55) IU/m’ IV over 120" 3
Course 1 Idarubicin 12 (9 if age >55) mg/m’ IV over 30" 12 gasparge 25 mg/m’ PO
d 6-mercaptopurine 818
Vincristine 1.4 mg/m’ (max. 2 mg) IV push 1.8,15,22
Dexamethasone 5 mg/m’ IV over 5' q12h 15,1619
(] Pegaspargase 2000 (1000 if age >55) IU/m’ IV over 120" i Course 8 Vincristine 1.4 mg/m’ (max. 2 mg) IV push 1.8
- IT prophylasis(4) 10 Idarubicin 10 (75 if age >55) mg/m® IV over 30" 18
. 115 Dexamethasone 5 mg/m’PO q12h 15
Cyclophosphamide 300 (200 if age >55) mg/m? IV over 30" 18
Courses. Vincristine 1.4 mg/m’ (max. 2 mg) |)/ push 1,8 (no course 2) Prednisone 20 mg/m? PO q12h
2,46 Idarubicin 12 (9 if age >55) mg/m” IV over 30" 1 IT prophylaxis (4) 812
Cyclophosphamide 1000 mg/m” IV over 60' 1 115
Dexamethasone 5 mg/m’ PO q12h 15 =
Cytarabine 75 mg/m” SC 28 C 100 mg/m’ PO 1-4
Pegaspargase 2000 (1000 if age >55) IU/m? IV over 120" 5 courses 6-mercaptopurine 76 mg/m’ PO 828
6-mercaptopurine 60 mg/m? PO q12h 8 (no course 4) 1857911 Methotrexate 15 mg/m’ PO/IM 8,15,.22
IT prophylaxis (4) 1-10 IT prophylaxis (4) 1 (courses 3,5)
1(and 15, course 2)
courses Vincristine 1 mg/m’ (max. 2 mg) IV push 1
HD courses Methotrexate 2500 (B), 5000 (T), 1500 (age >55) mg/m’ IV 1 2,4,6,8,10,12 Prednisone 20 mg/m’ PO q12h 1-6
37 over 24h; FAR 6-mercaptopurine 76 mg/m’ PO 828
Cytarabine 2000 mg/m’ IV q12h 34 Methotrexate 15 mg/m’ PO/IM 815,22

IT prophylaxis (1) T Couenaid)
4 Methotrexate 12.6 mg, Cytarabine 50 mg, Dexamethasone 4 mg

(or Methylprednisolone 40 mg) courses 13-24 6-mercaptopurine 75 mg/m’ PO 828
Methotrexate 15 mg/m’ PO/IM 1,8,15,22

At 3 yrs by ITT: HCT: 75%

100% H 100% 100% At 3 yrs, CHT: 74% 100% -
. 0,
75% - ASENTER(E Z  75% - At 3 yrs: 58% = 75% 4 Z 75% 4
50% -~ S 50% A S 50% o S 50% A
3 = At 3 1l0-SCT: 50% oy
rs, allo-SCT: 50% o
25% = e 25% - [ yrs, &P i
8 ] -+ All = 25% - = 25% no HCT: 26%
P=.0022 P <.0001
[6) - 0, -
9% T T T T T T T O T T T T T T T 0% + 0% = . . . r . .
0 12 24 36 48 60 72 o 12 24 36 48 60 72 (') 1'2 2'4 3'6 4'8 ) H kA o a6 46 ih
Months Months
Months from CR Months from CR
w2083 155 136 79 21 2 0 w208 140 118 74 18 2 o =|91 60 48 19 3 = 22 16 6 0 0
T T T T T T T T T T T T T T - | 94 79 67 49 14 w-| 0 38 32 138 3 0
o 12 24 36 48 60 72 o 12 24 36 48 60 72 T T T T T T T T T T T
0 12 24 36 48 ¢ 0 12 24 36 48 60

Months from CR Months from CR

Bassan R, et al. Blood Adv. 2023;7:4448-4461
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Ageing: probabilistic projections in Italy
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Overall outcome according to age

Reasons for poorer outcome in adults:
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Molecular classification: the new
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Molecular Subtypes in Adult B-ALL
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KMT2A-r: more than one group?

Setting: R/R ALL treated with Ino

(A) No. of Patients CRICRi % (95% Cl)
Between-Group Percentage Point Difference 1-sided
Subgroup In0 SC InO SC (97.5% ClI) P value
All subjects 164 162 732(65.7,79.8) 30.9(23.9, 38.6) : e 423 (31.1,535)  <0.0001
I
I
Cytogenetics :
1
1
Ph+ 22 27 727(49.8,89.3) 55.6(35.3 74.5) r—:—*—l 172 (-13.0,474) 0.1075
I
KMT2A-rearranged 8 9  625(245,91.5) 33.3(7.5,70.1) —r—e——— 202 (—22.9,81.2] 0.2380
|
Complex 28 21 75.0(55.1,89.3) 19.0(5.4,41.9) } —e— 560 (294,82.5)  0.0001
1
I
Del (9p) 2 3 100.0(15.8,100.0) 33.3 (0.8, 90.6) :I—O—I 66.7 (5.7,100.0)  0.3000
I
1
Ho-Tr 3 7 66.7(94,99.2) 14.3(0.4,57.9) —————— 524 (-15.4,100.0) 0.1833
1
1
High hyperdiploid 8 2 625(245,91.5) 50.0(1.3,98.7)¢ :: 1125 (-75.5,100.0) 0.6667
I
I
Other abnormalities 27 29 70.4(49.8,86.2) 41.4(235,61.1) !—o—l 29.0 (0.6,57.4) 0.0146
I
Dp with !
35 34  829(66.4,934) 29.4(15.1,47.5) 1 +—e— 534 (308,76.0) <0.0001
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Jabbour E, et al. Am J Hematol. 2019;94:408-416.
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P h -I I ke ALL Combination of Ponatinib Plus Chemotherapy As Frontline

Treatment For Patients With BCR/ABL1-Like Acute
Lymphoblastic Leukemia (BCR/ABL1-Like ALL) - BALLik

GIMEMA ALL2922

GIMEMA LAL2317: 31 Ph-like cases, median follow-up:13 ms (0.5-31)

100 7
— e 1-
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z N |> 77777777777777777777777777777777777 Ph-like 40.1% ‘
EE No Ph-like 3.2 % “Conventional” molecular screening
© P=0.0005 :

25 1 p = 0.0005 1 1
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Bassan, Chiaretti et al; EHA 2021 predictor
r00%. — e BCR /ABLI-like: No BCR /ABLI-like: Yes
{=Tn .-} I
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el
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Tanasi et al, Blood 2019
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MEF2D-BCL9 Fusion Gene Is Associated With High-Risk
Acute B-Cell Precursor Lymphoblastic Leukemia
in Adolescents

Kyogo Suzuki, Yusuke Okuno, Nozomu Kawashima, Hideki Muramatsu, Tatsuya Okuno, Xinan Wang,
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59 children analyzed, 4 with MEF2D-BCL9
Morphology resembling that of mature
leukemia

All refractory/very early relapse

HDAC inhibitors (vorinostat and quisinostat) as
well Bortezomib, showed inhibitory activity in
vitro

® Ferrata Stvorti Foundartion

Haematologica 2019
Volume 10:4{1):128-137

Clinical and molecular characteristics

of MEF2D fusion-positive B-cell precursor
acute lymphoblastic leukemia in childhood,
including a novel translocation resulting in
MEF2D-HNRNPH1 gene fusion

Hentaro Ohki,* Nobutaka Hiyokawa,* Yuya Saito,** Shinsule leahayashi 3
Kazuhiko Nakabayashl * Hitoshi Ichikawa, s‘I’l.llaclhlde Momozawa,®

Kohji Okamura,” Al Yoshimi,*® Hiroko Ogata-Mawata,* Hiromi Sakamoto.®
Motohiro Kato,* Heitaro Fukushima,” Daisuke Hasegawa.” Hiroko Fukushima =
Masako Imai,” Ryosuke Kajiwara, =2 Takashi Hoike.* Isao Komori,**

Atsushi Matsui,** Makiko Mori,*® Koichi Moriwaki, a7 Yasushi Noguchl =
Myoung-ja Park,*® Takahiro Ueda,™ Shohei Yamamoto,* Koichi Matsuda
Teruhiko Yoshida.® Kenji Matsumoto.® Henichiro Hata.* Michiaki Kubo.®
Yoichi Matsubara,™ Hiroyuki Takahashi,*® Takashi Fukushima.*®

Yasuhide Hayashi,* Hatsuyoshi Koh,*® Atsushi Manabe® and Akira Ohara® for
the Tokyo Children’'s Cancer Study Group (TCCSG)

17/328 (4.8%)
Often overexpressing cytoplasmic u

Color range

77 39 0 a3s 77

EFS 0s

.97 9 -
) S -“):,’4 %100. 3 imn.-*h‘h-ﬁ
;e £ I R
P : NI\\‘L = ;
. 3 . “'-; 1 %
o ! % 7] [ TA—— -
.E 50 4 T I —— u f:ﬂ 504
ot T = 8
= = cHmour g 8
o i
o & s 0 . . , . 0 1 . T 1
ol = i 0 1000 2000 3000 4,000 0 1,000 2000 3,000
o days days

= mem
= TCFaPEX
CREBBP-ZNF384
£P300-ZNF384
TAF15-ZNF384

[N ]
]

=  TCF3-ZNF384



TCF3-HLH: a rare subset with dismal prognosis
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Clinical value of MRD

EFS for adult ALL: 16 studies with 2065 patients
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Are new techniques more informative than RQ-PCR (I)?

116 samples (44 patients) evaluated
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High concordance rates between the two techinques.

5 RQ-PCR negative and 5 RQ-PCR PNQ samples
proved positive by ddPCR

Recovery of quantificability

Della Starza I, et al. J Mol Diagn. 2022;24:893-900

NGS
RQ-PCR Q PNQ NEG Total
Q 10 0 0 10
PNQ 5 0 1 6
NEG 6 0 25 31
Total 21 0 26 47
ddPCR Q PNQ NEG Total
Q 18 0 0 18
PNQ 0 0 1 1
NEG 3 0 25 28
Total 21 0 26 47

Higher concordance rate between NGS and
ddPCR: 92% versus 75% between NGS and
RQ-PCR



Adult ALL: FC vs HTS

Newly diagnesed patients with ALL who
achieved CR after frontline chematherapy

N="74
Remission samples Remission samples Remission samples
atCR at 1.5-3 months at 3.5-4.5 months
n=43 n=48 n=234
Rates of MRD™® by MFC: 720 720 85%

MRD™  MRD**  MRD"™ MRD™  MRDP  MRD"™ MRD" MRD™®

byMFC  byMFC  byMFC byMFC byMFC by MFC by MFC by MFC

n=231 n=11 n=1 n=3 n=12 n=1 n=29 n=>5
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byNGS hyNGS byNGS
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MFCINGS discordance rates: 60%

MRD™®  MRDP*  MRD™
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25%
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Short NJ, et al. Blood Adv .2022;6: 4006—4014.




Spanish experience in high risk patients

A B
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5-year OS and EFS for the whole series: 43%, 49%
CR and MRD <0.1%, 220289 76%) CR and MRD NA, 31289 (%) CRand MRD=0.1%,66/289 (23%) No CR, n=43 12%

1.0 -
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— Cons+Maint
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Did not receive allocation intervention (moved to Did not receive allocation intervention =)
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0.0 H P<0.001
Ribera JM, et al. Blood. 2021;137:1879-1894.
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DFS probability (%)

CNS involvement
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Overall P value=0.005
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Del Principe M, et al. Haematologica. 2021;106():39-45.
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affects outcome



The NEW ENGLAND JOURNAL of MEDICINE

|I ORIGINAL ARTICLE ”

Blinatumomab Added to Chemotherapy
in Infant Lymphoblastic Leukemia

Inge M. van der Sluis, M.D., Ph.D., Paola de Lorenzo, Ph.D.,

Rishi S. Kotecha, M.B., Ch.B., Ph.D., Andishe Attarbaschi, M.D.,
Gabriele Escherich, M.D., Karsten Nysom, M.D., Ph.D., Jan Stary, M.D., Ph.D.,
Alina Ferster, M.D., Benoit Brethon, M.D., Franco Locatelli, M.D._, Ph.D.,
Martin Schrappe, M.D Peggy E. Scholte-van Houtem, M.Sc.,

Maria G. Valsecchi, Ph.D., and Rob Pieters, M.D., Ph.D

b4 | |
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Medium-risk patients if I
MRD =5x10- before o HsCT
OCTADAD and all
high-risk patients
0 2 36 10 17 i) 1 109

Week

30 patients enrolled

Median follow-up: 26 ms (3.9-48.2)

MRD response in 28 patients (93%)

8 patients underwent transplant
4 relapses, all involving CNS

van der Sluis IM,et al. N Engl J Med. 2023;388(17):1572-1581.

The NEW ENGLAND

JOURNAL o MEDICINE

OCTOBER 22, 2020 VOL. 383 NO.17

Dasatinib-Blinatumomab for Ph-Positive Acute Lymphoblastic
Leukemia in Adults

Robin Fod, M.D., Renato Bassan, M.D., Antonella Vitale, M.D., Loredana Elia, M.D., Alfonso Piciocchi, M.S.,
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63 patients enrolled
At 18 months:
0OS: 95%; DFS: 88%

At 53 months:
OS: 80.7%; DFS 75.8%
9O relapses, of which 4 CNS

Foa et al, NEJM 2020; 383(17):1613-1623

FOR CLINICAL TRIALS IN ONCOLOGY

Chemotherapy-free treatment with inotuzumab
ozogamicin and blinatumomab for older adults with
newly-diagnosed, Ph-negative, CD22-positive, B-cell
acute lymphoblastic leukemia: Alliance A041703
Matthew J, Wieduwilt, Jun Yin, Oudom Kour, Rebecca Teske, Wendy Stock, Kenneth Byrd,

Kimberly Doucette, James Mangan, Gregory Masters, Alice Mims, Katarzyna J. Jamieson,
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Total (of N=33)

Best cumulative response (N=33) N (%)
Composite CR (CR + CRh + CRi) 32 (96%)
CR 20 (60)
CRh 11(33)
CRi 10)
Refractory/progressive 1(3)
Events N (%)

12 (36)
Relapse 9 (27)

[ Systemic +CNS 2]
Isolated CNS 0
CD19 negative 3

CD22 negative (<20%) 1
Death with refractory ALL 1(3)
Death in remission 2 (6)

On study therapy 1
After allogeneic HCT 1




Conclusions

* ALL outcome has dramatically improved over the last decade

* Old (KMT2A-r) and novel lesions (Ph-like, MEFD2-r and TCF3-HLH) still
represent an umet need : 1) RNA sequencing and NGS allow their prompt
recognition; 2) therapeutic tageting should be pursued

* MRD, and its integration with biologically-defined categories, is improving
patient’s stratification

* CNS: emerging issue; efforts ongoing for the identification of predicitve
signtures (Sapienza MR, et al. Hematol Oncol. 2023; doi: 10.1002/hon.3136)



