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Milestones in the treatment of Ph+ 
ALL





Ravandi F et al, Blood Adv 2016

US Intergroup study of chemotherapy+Dasatinib and 
alloHSCT in Ph+ ALL

SCT SCT

NO SCT NO SCT

N=94
Median age 44 y (20-60) 



Similar outcomes after alloHSCT according to Imatinib
or Dasatinib before transplant: EBMT data

Giebel S et al, Transplant Cell Ther 2024



Nilotinib+chemotherapy: better RFS for pts
who proceeded to alloHSCT

Non randomized
comparison

SCT
AUTO

NO SCT

Chalandon Y et al, Blood 2024



Why might alloSCT no longer be 
necessary in (a subgroup) of Ph+ ALL? PERSPECTIVE RANDOMIZED DATA 

ARE STILL MISSING

Identification of prognostic factors in 
Ph+ ALL

Availability of more effective drugs

Improvement of biological
knowledges



CMR at 3 months: the best 
prognostic factor in Ph+ ALL

Short NJ et al, Blood 2016
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Primary endpoint: MRD-negative 
(MR4) CR at end of induction 
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MRD-negativity (MR4) at end of induction, 
regardless of CR assessment

Relative risk, 
1.94 (95% CI: 1.19–3.17)

P=0.0017
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Jabbour E et al, JAMA 2024

Ponatinib+low intensity chemotherapy is superior to 
Imatinib+low intensity chemotherapy: phase III PhALLCON trial



The type of TKI we use matters

TKI+steroids (+/-low chemo)

TKI+chemotherapy

CMR@3 months
Dasatinib+steroids (Chiaretti S et al, 
Haematologica 2021)

19.3%

Ponatinib+steroids (Martinelli G et al, 
Blood Adv 2021)

47.7%

CMR@3 months
Hypercvad+Dasatinib (Ravandi F et al, 
Blood 2010)

33%

Hypercvad+Ponatinib (Jabbour E et al, 
Lancet Haematol 2018) 

64%



Chalandon Y et al, Blood 2015

Allo SCT

Auto SCT

Allo SCT

Auto SCT

RELAPSE FREE SURVIVAL OVERALL SURVIVAL

In patients achieving MMolR outcome is similar after 
autologous and allogeneic transplantation



Sasaki K et al, Cancer 2021

Allo SCT

No Allo SCT

Allo SCT

No Allo SCT

Allogeneic transplantation does not improve outcome
once a 3-month CMR is achieved

NRM 23% in alloSCT pts



No benefit of alloHSCT in pts with Ph+ ALL who achieve
CMR from day 90: retrospective study (n=230)

Ghobaldi A et al, Blood 2022

SCT

SCT

SCT SCTNO SCT NO SCT
NO SCT

NO SCT



Role of allo HSCT?



Dasatinib+ Blinatumomab: 
role of HSCT

HSCT

NO HSCT NO HSCT

HSCT

DFS OS



• 76 pts Rx with simultaneous ponatinib 30-15mg/D and blinatumomab x 5 courses. 12-15 ITs
• Only 2 pts had SCT(3%)
• Median F/U 24 months. 3-yr EFS 80%, OS 89% 
• 7 relapses (all p190): 4 CNS, 1 CRLF2+ (Ph-), 2 systemic. 3-yr cumulative relapse 15%; 5/7 high WBC

Parameter %

CR-CRi 98

% CMR 80

% NGS-MRD negative 99

% 3-yr OS 89

Kantarjian H et al, JCO 2024 
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76 10 80%83%Relapse  Free Survival
Overall Survival 76 5 93% 89%

Ponatinib+ Blinatumomab in Ph+ ALL



Ongoing GIMEMA 2820 clinical trial: 
alloSCT not for all



Lang F et al, Oncol Res Treat 2024

GMALL EVOLVE trial 





IgH/TCR
BCR::ABL



Kim R et al, JCO 2024

Lymphoblast-only Multilineage

MRD discrepancies (BCR::ABL vs IgH/TCR) 
identifies two patients subgroups



Kim R et al, JCO 2024

IgH/TCR positivity at TP2 and high WBC predict poor DFS



Kim R et al, JCO 2024

…and identify 2 patients subgroups

HR
HR

SR SR



HR no HSCT
HR no HSCT

HR HSCT
HR HSCT

SR HSCT SR HSCT

In HR patients HSCT is beneficial

Kim R et al, JCO 2024

SR no HSCT SR no HSCT



MRD in Ph+ ALL: NGS?

Short N et al, Am J Hematol 2023



IgH/TCR
BCR-ABL



Prognostic role of IKZF1plus

IKZF1plus

IKZF1del NO IKZF1

Sasaki Y et al, Leukemia 2022 Foà R et al, NEJM 2020

HYPERCVAD+PONATINIB DASATINIB+BLINATUMOMAB

What about
Ponatinib+
Blinatumomab?



NCCN ALL Guidelines v.2 2024



Bastian L et al, Blood 2024

Two transcriptomic clusters with distinct
genomic patterns can be identified



Bastian L et al, Blood 2024

IKZF1 cluster patients have a bad outcome



Flow-chart

IgH/TCR
BCR-ABL

Ribera J et al, 
Cancers 2022



TFR in Ph+ ALL?

Samra B et al, Acta Haematol 2021

§ 14 pts with Ph+ ALL in CR1 and DMR stopped TKI

§ Median duration of therapy was 60 months (31-125), median DMR 46 months (2-122) prior TKI 
discontinuation

§ Median follow up 51 months after discontinuation, 11 pts (79%)remained in TFR, 3 pts (21%) had a 
molecular relapse

§ All the 3 patients resumed TKI and achieved a DMR

§ None of the 8 pts with a DMR>4 years relapsed

§ A clinical trial is required!



ü Historically, alloHSCT has been mandatory for all young and fit patients with Ph+ ALL in CR and, 
outside clinical trials it’s still recommended

ü The introduction of innovative therapeutic approaches (2nd/3rd generation TKI + immunotherapy) is
showing improved results at the long run, and a large proportion of these patients have not been
transplanted

ü Therefore, trying to identify which Ph+ ALL subtypes could benefit from a transplant-free approach, is
becoming more and more relevant

ü Patients achieving a CMR at three months seem to be the most suitable candidates for a transplant-
free treatment

ü MRD monitoring (BCR::ABL and IgH/TCR, at least within clinical trials) and the integration with 
genomic data should be performed to decide which patients need to be allocated to SCT and which
ones don’t

Take home messages
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