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The records of Ph+ ALL

• Highest incidence in adults

• First recognised recurrent chromosomal abnormality: t(9;22)

• Pathogenetic BCR-ABL1p190/210 fusion gene 
in 22q- chromosome, with abnormal 
tyrosine kinase expression

• Actionable pathogenetic mechanism                                                                                            
(TKIs), immunotherapy effective

• No longer very high-risk

• ‘Curable’ without chemo/SCT? 0
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Chiaretti S, et al. Haematologica 2013;98:1702–10.



Evolution

1. Bassan R, et al. Hematology J 2000;1:226–34 (plus data on file: NILG database); 
2. Bassan R, et al. J Clin Oncol 2010;28:3644–52; 
3. Foà R, et al. N Engl J Med 2020;383:1613–23. *Blinatumomab and current 2G TKI are not not licensed for first-line use, nor in combination.

No targeted therapy1
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Ponatinib strikes out

1. Martinelli G, et al. Blood Adv 2021 (in press); 2. Ribera JM, et al. 
ASH 2020; Abstract 984; 3. Jabbour E, et al. Lancet Haematol
2018;5:e618–27.

INCB84344-2011 PETHEMA2 MDACC3

• 30 elderly/unfit adult patients (median age 66; range 
26–85)

• No chemotherapy / No allogeneic HSCT
• Ponatinib 45/30 mg/day

• 30 adult patients (median age 50; range 20–59)
• Moderate-intensity chemotherapy
• Allogeneic HSCT (n=28/30)
• Ponatinib 30 mg/day

• 76 adult patients (median age 47; range 39–61)
• Intensive chemotherapy
• Allogeneic HSCT optional (n=15)
• Ponatinib 45/30/15 mg/day 

CR 95%
CMR 82%

CR 100%
CMR 68%

CR 100%
CMR 83%

30-month EFS: 91% 
(95% CI: 79%, 100%)

no alloHSCT

alloHSCT

CR, complete remission; CMR, complete molecular remission



«Chemo-free» dual targeted therapy

1. E Jabbour, personal communication (courtesy of P. Rousselot); 2. Short N, et al. EHA 2021; Abstract S114; 
3. Foà R, et al. N Engl J Med 2020;1613–23; 4. Chiaretti S, et al. EHA 2021; Abstract S112;

MDACC: ponatinib/blinatumomab1,2

Induction phase 

Maintenance phase 

Consolidation phase: C2-C4 

Course 1

4 weeks 2 weeks 4 weeks 2 weeks

15 mg for 5 years

30 mg 15 mg in CMR

Course 2

Blinatumomab

IT MTX, Ara-C

Ponatinib 30 mg

Ponatinib 15 mg

N 19
CR 100%
CMR 87%
1-year OS    100%
1-year EFS 100%
None to allogeneic HSCT

GIMEMA 2116: dasatinib/blinatumomab3,4

N 63
CR 98%
CMR 73–89%
2-year OS 88%
2-year DFS 80%
29 to allogeneic HSCT (46%)

Dasatinib 6 months maintenance

Steroid pre-treatment

Dasatinib + steroids

Blinatumomab 28 µg for 2 cycles (maximum 5 cycles) 

CHR + CMR CHR but no CMR No CHR

CMR evaluationPRIMARY STUDY ENDPOINT

Post CMR treatment: dasatinib/blinatumomab (no HSCT) possible; 
strict PCR monitoring

Response evaluation (d85+)



GIMEMA trials update

78% (CI: 64%–96%)

3-year: 79% (CI: 62%–100%)

55% (CI: 24%–100%)

41% (CI: 19%–89%)

from
2116 dasatinib/blinatumomab* (Phase 2)1

to
2820 ponatinib/blinatumomab* (Phase 3)2

vs chemo/imatinib2

Age ≥18 years 
(ponatinib 30 and 

de-intensified chemo >65 years)

3-year: 71% (CI: 58%–87%)
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*Blinatumomab is not licensed for first-line use, nor in combination with TKIs.                                                 
1. Chiaretti S, et al. EHA 2021; Abstract S112;  2. Courtesy of S. Chiaretti, https://clinicaltrials.gov/ct2/show/NCT04722848.



EWALL 3-arm trial

Blinatumomab is not licensed for first-line use, nor in combination with TKIs.
Courtesy of O. Ottmann (EudraCT ref: 2018-003350-25).

BLINA, blinatumomab;
EWALL, European Working Group on Adult ALL (ELN WP 6).

Version 5,25.06.2017PB: BCR-ABL1/AB1 (RT-PCR)
BM: BCR-ABL1/AB1 (RT-PCR) and lg gene rearrangement (PCR)

TKD mutation testing
if BCR-ABL1 positive} Intrathecal MTX

Intrathecal triple therapy

Ponatinib 30 mg QD

Arm 1

Study design (Year 1)

Dx R Arm 2

Arm 3

§Blinatumomab induction to start:
Day 8 (± 1 week)
Week 1 at lower dose (9 µg) 1 3 5 7 9 10 12 14 17 19 21 24 26 28 30 32 34 36 38 41 43 48 51 52

~ mo 12~ mo 10~ mo 8weeks

6-MP/MTX

Imatinib 800 mg    Imatinib 600 mg QD 6-MP/MTX

Ponatinib 30 mg QD 6-MP/MTX cont. year 2

cont. year 2

cont. year 2

Cons.IVCons.IIICons.IICons.IInduction§

BLINA

Induction
VCR/DEXA

Cons.I
IDMTX

Cons.II
HDAC

Cons.III
IDMTX

Cons.IV
HDAC

Cons.V
IDMTX

Cons.VI
HDAC

VCR/DEX VCR/DEX VCR/DEX

6-MP/MTX

Maintenance (continued in Year 2)

Prephase

Age ≥55 years



What about Ph- B-ALL ?
NILG 10/071 GIMEMA LAL 19132

Ph– B-ALL, age 18-65 Y

OS:
median 3.8 y (47% @ 5-y)1
median N/R (64.9% @ 3-y)2

• Risk of failure: 35-50%
• Higher risk: > 55 years, 

MRDpos
1-3, Ph-like4

1Bassan R et al, Blood Cancer J 2020; 2Bassan R et al, HemaSphere (EHA abstr # 919) 2018; 3Goekbuget N et al, Hematology 2019; 4Chiaretti S et al, Haematologica 2020 

Same as N10/07 but:
• less intensive chemo >55 Y
• Peg-ASP introduced



The new public enemy no. 1

Ph-like or BCR/ABL1-like
molecular diagnostic algorithm

Chiaretti S et al, Br J Haematol 2018; 
Chiaretti S et al, Haematologica 2021

Event-free survival Disease-free survival

Non Ph-like Ph-like

Complete remission (%)
MRD <10-4 @ w10 (%)

91
81.6

75 (P .07)
47.1 (P .009)

96 ‘B-other’ ALL evaluable
28 Ph-like (29.1%)



Blinatumomab again in Ph- ALL

GIMEMA LAL 2317

MRDpos

MRDneg

SCT

2-Y maintenance

Treatment elements/strategy

SD consolidation (IDR/CY/DXM/6MP/Ara-C/Peg-ASP [C2,5])

HD consolidation (MTX 2.5 g/m2 and Ara-C [HD3,7] or 
Peg-ASP/6MP [HD5]; MTX 1.5 g/m2 >55 y)

Induction/reinduction (pre: CY/PDN; Ind: VCR/Dex/IDR/Peg-ASP        [C1])

CNS prophylaxis (TIT)
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Early (e) allo-SCT:
• very HR (WBC >100, highly adverse cytogen)
• TP2 MRD ≥ 10-4 

ClinicalTrials.gov ID NCT03367299

Blinatumomab 28 mcg/d CIV dd 1-28
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First results

GIMEMA LAL 2317



International study 360 in elderly ALL

Age 55+



Drug response profiling (DRP) for «hard» ALL 
subsets

GIMEMA LAL 2317

Stroma/Leukemia co-culture drug effect after 72-96h

Leukemia cell hTERT-immortalized
bone marrow stroma cell

Patient	
sample

Co-culture	model	
of	bone	marrow

Drug	library
Bioinformatic
analysis

Individual	drug	response	
phenotypes
Science	Translational	Medicine	2016,	
Blood	2017,	Nature	Genetics	2016

Calculated patient IC50 with respect to other ALLs

Calculated patient IC50 with respect to other ALLs

Calculated patient IC50 with respect to other ALLsCalculated patient IC50 with respect to other ALLsCalculated patient IC50 with respect to other ALLs

A	Pipeline	for	the	generation	of	drug	response	profiles

B	Dose	response	curves	for	selected	agents

automated image analysis

+ Leukemia cells

Drug Response Profiling
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Stroma cell

Surviving leukemia

collaboration with P. Horvath* (ETH, SCT Sezged) and
Imre Västrik* (FIMM)     

Automated Image Analysis

FIMM database for data analysis and interpretation

Imre västrik

Analytical pipelineDatabase integration

Healthcare Cloud

Drug Library: Platform Zurich
Up to130 drugs

J-P Bourquin (Zurigo, CH)



DRP: back to Ph-like ALL

GIMEMA LAL 2317

Chiaretti S et al, Br J Haematol 2018

Ponatinib efficient killing of 
Ph-like ALL (supporting new GIMEMA 
clinical trial)

Combinatorial drug discovery (venetoclax with dasatinib
or ruxolitinib) based on systematic interrogation of synergistic
vulnerability pathways with pharmacologic inhibitor validation in preclinical
human leukemia models

Ding Y-Y et al. Clin Cancer Res 2021
CRLF-2+

VEN-RUX
ABL-1+

VEN-DASPONATINIB



What about T-ALL ?
• Highly refractory ETP-ALL sensitive to • T-ALL subset sensitive to

• LCK tyrosine kinase
• High BCL-XL
• Low BCL2
• Venetoclax resistance

Gocho Y et al, Nat Cancer 2021La Starza R et al, Cancer Discov 2019

bortezomib-venetoclax
dasatinib



Concluding remarks on «chemo-free» 
strategies in adult ALL
• It’s happening, and it’s already upfront:
• Expanding/highly promising in Ph+ ALL
• More experimental in Ph- B-ALL, aiming to lower the chemo

burden – differences expected among disease subsets
• Even more experimental in T-ALL, so far only at resistance/relapse

• It’s supported by:
• Molecular ALL characterization, MRD study, DRP studies

THANK YOU: S Chiaretti, R Foà, A Rambaldi, G Roti, J-P Bourquin, O Ottmann, C Mecucci and GIMEMA


