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• The frequency of patients with BCR–ABL 
positive acute lymphoblastic leukaemia
increases with age: 2–5% in childhood, 6% 
in AYAs, and more than 50% in adults >55 
years

• Most frequent subset in adult /elderly 
ALLà unfit for intensive chemotherapy

Cytogenetics is a function of age

Moorman A et al. Brit J Haemat 2008; Chiaretti S. et al. Haematologica 2013, Foà R, Chiaretti S. NEJM 2022 



Foà R, Chiaretti S. NEJM 2022;386(25):2399-2411

Ph+ leukemia: the history



CLINICAL OUTCOME OF Ph+ ALL PATIENTS 
TREATED IN A PRE-IMATINIB ERA (1990 - 2000)
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Chemotherapy-Phased Imatinib Pulses for Adult Patients with Ph+ ALL
Northern Italy Leukemia Group Protocol 09/00 

Bassan R et al.: J Clin Oncol 28:3644-3652. 2010



Targeted ABL kinase inhibitors have been game changers!
 



The GIMEMA Strategy: a TKI without systemic chemotherapy during Induction

* Alternating 6 week schedules of nilotinib/imatinib
CHR, complete hematologic remission; DAS, dasatinib; HAM, high-dose cytarabine and 
mitoxantrone; IMA, imatinib; NIL, nilotinib; PDN, prednisone; PON, ponatinib
1. Vignetti M, et al. Blood 2007;109:3676–8; 2. Foà R, et al. Blood 2011;6521–8
3. Chiaretti S, et al. Haematologica 2016, 101:1544-1552
4. Martinelli G, et al. AACR 2014, Abstract 5552 and poster presentation
5. Chiaretti S, et al. haematological 2021
6. Martinelli G. et al ASH 2017 

Study protocol Age (years) Induction therapy CHR rate
LAL 0201-B1 60–89 IMA + PDN 100%

LAL 12052 18–84 DAS + PDN 100%

LAL 0904 3rd amendment3 16–60 IMA + HAM (± transplant) 96%

LAL 14084 >60 NIL + IMA + PDN* 94%

LAL 15095 18–60 Total therapy strategy (DAS) 97%

LAL 18116 >60 PON + PDN 95%

High CR rates (94-100%)



Importance of achieving a molecular remission

Jabbour, E et al. Lancet Oncol 2015 

Articles

6 www.thelancet.com/oncology   Published online September 30, 2015   http://dx.doi.org/10.1016/S1470-2045(15)00207-7

sepsis; two of these deaths were possibly related to study 
treatment. 13 patients had hypertension; six of the 
episodes were grade 3 and occurred during either 
induction or the fi rst consolidation cycles (table 3).

18 (49%) patients had their dose reduced to 30 mg after a 
median of 13 weeks due to skin rash (n=7), raised 
aminotransferase concentrations (n=4), deconditioning 
(n=3), prolonged thrombocytopenia (n=2), pancreatitis 
(n=1), or pleural or pericardial eff usion (n=1). Two patients 
had further decreases to 15 mg daily after a median of 
9 weeks (range 8–11) because of persistently raised 
aminotransferase concentrations and atrial fi brillation with 
rapid ventricular response (one patient each). An additional 
patient was switched to dasatinib after the sixth cycle 

because of severe bullous skin lesions and another patient 
was switched to  imatinib after the second cycle because of 
generalised deconditioning and exacerbation of comorbid 
medical conditions.

After the increased incidence of vascular toxic eff ects 
was recognised during the pivotal ponatinib trials in 2013 
and based on our own experience with two possible 
related deaths on-study, we elected to modify our strategy 
for safety management. We off ered our patients the 
option to switch tyrosine-kinase inhibitors, and for those 
who elected to stay on ponatinib, we reduced the 
ponatinib dose to 30 mg and further decreased it to 15 mg 
in patients in complete molecular response. 13 patients 
remained on ponatinib, at a dose of 15 mg daily in 

Figure 3: Event-free survival (A) and overall survival (B) of the patients
Dotted lines are 95% CIs.
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Figure 2: Minimal residual disease status by PCR and by fl ow cytometry with follow-up
(A) Minimal residual disease by time from therapy according to BCR-ABL1/ABL1 percentage. The number of patients at the beginning of the trial is only 29 because 
three had previous therapy and fi ve did not have a BCR/ABL1 assessment at the beginning, or it was not quantifi ed. The red line is the median at the stated 
timepoints. Several patients at diff erent time intervals had overlapping values. In one patient, BCR-ABL1 was undetectable at presentation by reverse-transcription 
quantitative PCR and was detected by FISH. (B) Minimal residual disease by time from therapy according to multiparameter fl ow cytometry.
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Short NJ et al. Blood, 2016

Recent excellent outcome results in Ph+ ALL patients without AlloHSCT



Chemo-free therapy for Ph+ ALL: TKI in combination with tumor 
specific BITE antigen targets

Blinatumomab



Steroid pre-treatment

Dasatinib + steroids

Response evaluation (d +85)

Blinatumomab 28 μg for 2 cycles (maximum 5 cycles) 

Rate of molecular response 
after 2 cycles of blinatumomab 

Primary Endpoint

CNS prophylaxis

D-ALBA (GIMEMA LAL 2116) frontline protocol (>18 yrs)

Foà et al, NEJM 2020;383:1613-1623

Ph+ ALL

Post consolidation treatment left at the investigator choice 





80.7%(CI: 71-91.8) 75.8% (CI: 65.4-87.8)

D-ALBA protocol. Updated 4-year OS and DFS*

Median follow-up: 53 months (range: 0.9-66.2) 

OS            DFS

9 relapses occurred - 4 hematologic, 4 involving the CNS and 1 
nodal  - at a median of 4.4 months (1.9-25.8)

Slide courtesy of S Chiaretti; Foà et al, JCO in press



Updated D-ALBA. Estimated 4-years DFS 
according to molecular responses and CNAs

82.3% (CI: 66.9-99.9)

74% (CI:52.2-100)

Months from d +85 

100% (CI: 100-100)

68.2% (CI: 55.2-85.4)

Months from d +85 

45.5% (CI:23.8.-86.8) 
No IKZF1 del (n=25)
IKZF1 Alone (n=13)
IKZF1plus  (n=11)p=0.032

No CMR (n=42)
CMR/PNQ (n=17)

p=0.018

IKZF1plus cases emerged as the subset with the poorest DFS

Slide courtesy of S Chiaretti; Foà et al, JCO in press



DFS according to molecular response

Months after primary endpoint

68.8% (CI: 49.2%, 96.1%, n=18)

73.0% (CI:55.1-96.8%, n=20)

100% (CI: 100-100, n=14)
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CMR at d+85 and at primary endppoint

No CMR at d+85 and at primary endppoint

No CMR at d+85 and CMR/PNQ at primary endppoint0

Slide courtesy of S Chiaretti; Foà et al, JCO in press



Post-D-ALBA treatment 

• 21 continued dasatinib
• 5 shifted to imatinib 
• 5 pts to ponatinib (1 performed 

double shift) 

29 continued 
TKIs 

• 9 sibling
• 13 MUD
• 6 haploidentical donor
• 1 cord blood

29 allografted
(6 in 2nd CHR)

Slide courtesy of S Chiaretti



Updated D-ALBA. Role of transplant

• Enrichment in MRD+ cases in allo-SCT cohort
• Very low non-relapse mortality : 10%

Slide courtesy of S Chiaretti; Foà et al, JCO in press



Short NJ, et al. Slides presented at: American Society of Hematology (ASH) Annual Meeting; December 10–13, 2022; New Orleans, LA. 2. Jabbour E et 
al. Lancet Haematol 2023

Ponatinib and Blinatumomab for patients with newly diagnosed Ph+ ALL: a phase II study
EFS

40 39 28 21 9 7 4 2 0 0No. at 
Risk 11

Pa
tie

nt
s 

w
ith

ou
t a

n 
Ev

en
t (

%
)

Time (Months)

100

75

50

25

0
0 12 24 30 42 48 605436186

Total Events Median EFS 2-year EFS
40 4 Not Reached 92%

• The CR/CR with incomplete count recovery rate was 96% 
• The rates of CMR was 87%

• With a median follow-up of 18 months, the estimated 2-year OS and EFS rates were 95% and 92%, respectively
• Notably, only 1 (3%) patient underwent alloHSCT in CR1 owing to persistently detectable BCR:ABL1



IS THERE A BEST STRATEGY?

• Opening new questions: 
‒ Head-to-head comparison of these new treatment approaches  (e.g. 

dasatinib/ponatinib + blinatumomab) against the TKI plus attenuated 
chemotherapy approach to confirm superiority are needed

‒ Allo SCT in young/fit patients: is it still mandatory CR1? 
• Maybe only for MRD+ patients and patients with additional genomic lesions?

‒ Novel combination that could possibly overcome poor risk biology, such as 
the IKZF1plus aberration (e.g. ponatinib + blinatumomab?)

‒ Best positioning of blinatumomab in future upfront therapeutic regimens







Chemo-free strategies and fitness

Kondapalli L et al, Vascular Medicine 2020

Ponatinib associated with 
serious arterial thrombotic 
events, hepatotoxicity, and 
pancreatitis



CONCLUSIONS
• Ph+ ALL is now a relatively favorable prognosis ALL subtype

• TKIs have dramatically changed remission rates, survival

• MRD negativity must be considered the treatment goal for any treatment 
strategy in Ph+ ALL

• Low intensity treatments with minimal or NO traditional chemotherapy may 
become a new standard of care
- The D-ALBA 4-year results show that a chemo-free induction/consolidation approach is 

feasible and translates into very good results (and low TRM)

• IKZF1plus remains an unmet need à novel strategies required
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