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New treatment strategies for Ph-
like ALL (and Ph+  ALL)



The introduction of TKIs, with or without chemotherapy,  
has led to overall survival (OS) rates approaching 50%.

Background on Ph+ ALL 
Kantarjian H et al. Cancer 2004

Overall survival 

Disease remission duration

The outcome of Ph+ ALL was historically poor.



D-ALBA: treatment scheme

Dasatinib 6-months maintenance

Steroid pre-treatment

Dasatinib + steroids

Response evaluation (d +85)

CHR + CMR CHR but NO CMR

Blinatumomab 28 μg for 2 cycles (maximum 5 cycles) 

No CHR

CMR evaluation (rate of response after 2 cycles)Primary
Endpoint

CNS 
prophylaxis

Foà R et al, NEJM 2020;383:1613-1623



• At the primary endpoint (after 2 cycles of Blinatumomab), 
molecular responses were recorded in 60% of cases
• OS was 95%
• DFS was 88%
• IKZF1plus cases emerged as the subset with the poorest DFS

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



Updated D-ALBA: estimated 48 ms OS and DFS

Median follow-up: 40ms (0.9-62.5)

OS DFS

78% (CI: 66%-92%)
75% (CI: 64%-87%)

Months
Months from d +85 



Updated D-ALBA: estimated 48 ms DFS 
according to molecular responses and CNAs

Months from d +85 

100% (CI: 100%-100%)

67% (CI: 64%-96%)

DFS DFS

Months from d +85 

45%

82% (CI: 67%-100%)

69% (CI: 44%-100%)

45% (CI: 24%-87%)



Ongoing present : GIMEMA ALL2820 (I)

Sample size: 236 patients
No upper age limit

28 pts enrolled so far
Ph+ ALL
≥18 yrs

Steroid
prephase

Exp.
arm

>65 yrs

Ponatinib 45 mg/day for the first  
22 days, then 30 mg/day until day

70

Ponatinib 30 mg/day until day 70 Blinatumomab  (+ ponatinib): 2 cycles
mandatory*

R 
2:1

Control
arm

18-65 yrs

>65 yrs

CHT + Imatinib
(3 cycles until day 70)

Mild CHT + Imatinib
(3 cycles until day 70)

C4 + 
imatinib

C6 + 
imatinib

C5 + 
imatinib

C4 + 
imatinib

If no CHR  or 
MRD+

Crossover to
blinatumomab (+ 

ponatinib)

Blinatumomab (+ ponatinib): 2 cycles
mandatory*18-65 yrs



Experimental and 
control arm

MRD +
+/-

ABL1 mutation

PNQ by q-RT PCR +
additional genomic lesions*

PNQ by q-RT PCR
No additional genomic

lesions* 

*IKZF1-plus CDKN2A/B and/or PAX5 deletions; §Additional blinatumomab cycles are 
allowed before allo-SCT at medical discretion

CMR 

Blinatumomab + ponatinib 
(3 additional cycles) 

Strictly monitor MRD

No Allo-SCT

Allo-SCT §

Ongoing present: GIMEMA ALL2820 (II)



Haferlach et al, Blood 2005
Chiaretti et al, CCR 2005

Background on Ph-like ALL

2005: first identification, by GEP, of a subset of adult B-lineage ALL clustering together with 
BCR/ABL1+ ALL cases



In high risk ALL, RNA-seq has identified novel mutations that involve TKs in the majority of
cases. They appear to have transforming capability and to respond to TKIs.

Roberts KG. Cancer Cell 2012; 22:153-66 Roberts KG, et al. N Engl J Med 2014;371:1005–1015



Main problem with Ph-like ALL cases

LDA

Q-RT-PCR

Quantification of expression of 15 transcripts
(Kang BW et al, ASH 2013)

Quantification of expression of 10 transcripts
(Chiaretti S et al, BJH 2018)

LDA, FISH, RT-PCR, NGS (RNA-seq, WGS, WES) 
(Roberts KG et al, NEJM 2014)

FISH, RT-PCR, Q-RT-PCR, NGS (Fasan A et al, ASH 2015)

Known fusion transcripts, JAK2 mutations , CRLF2-r
(Herold T et al, Haematologica 2016)

CRLF2 expression (FC), JAK2 mutations, FISH for TK-
rearrangements and CRLF2-r (Jain N et al, ASH 2017)

As far as possible, diagnostic assays should be available in most centers (or in 
centralized laboratories) 

Integrated 
algorithms 



BCR/ABL1-like Non-BCR/ABL1-like p-value

No 28 60

CR (%)
No CR 7 (25.9) 5 (8.5) 0.044

CR 20 (74.1) 54 (91.5)

TP1_MRD (%) TP1 MRD positive 14 (77.8) 19 (41.3) 0.012

TP2_MRD (%) TP2 MRD positive 9 (52.9) 9 (20.5) 0.029
TP3_MRD (%) TP3 MRD positive 5 (41.7) 5 (13.5) 0.05

BCR/ABL1-like status is ALL is 
characterized by a lower CR rate, MRD 

persistence and shorter survival also in a 
pediatric-oriented and MRD-driven clinical 

trial.
The prognostic role of the BCR/ABL1-like 

status is independent from the other 
clinico-biological and genetic features

OR (95%CI) p-value

BCR/ABL1-like 
vs 

non-BCR/ABL1-like
4.5 (1.373-15.508) 0.014

Event-free survival at 24 months Disease-free survival at 24 months

HR (95%CI) p-value

BCR/ABL1-like vs non-BCR/ABL1-like 2.3 (1.124-4.92) 0.023

28/88 (31.8%) BCR/ABL1-like cases 

Chiaretti et al, Haematologica 2020

Outcome of GIMEMA LAL1913 according to Ph-like status



1-year relapse rate

Ph-like 40.1 %
No Ph-like 3.2 %

P=0.0005

Outcome of GIMEMA LAL2317 according to Ph-
like status

32 Ph-like cases identified, median follow-up 13 months (0.5-31)

Post-
blinatumomab 1 

MRD (w14)
Characteristic Overall (N) MRDneg MRDpos p-value

Post-chemo #3         
MRD (w10), n (%) 94 89 5 0.001

MRDneg 68 68 
(100%)

0 (0%)

MRDpos 26 21 (81%) 5 (19%)

95% MRDneg after chemo #3 and blin 1
81% MRDpos became MRDnegafter blin 1
– incl. 10/10 (100%) Ph-like ALL 

Bassan et al, EHA 2021



Tanasi et al, Blood 2019

Use of TKIS induces hematologic
and molecular remission

Use of TKIs



In vitro use of ponatinib on primary cells: effect on proliferation
and apoptotic response similar in BCR/ABL1+ and BCR/ABL1-like 

cases (2 EBF1/PDGFRB-positive, 1 JAK2-mutated and P2RY8/CRLF2-
r, 1 RCSD1/ABL1, 3 WT for JAK/STAT and RAS mutations)

Wide-spectrum appraoch. Ponatinib

Chiaretti S et al, BJH 2018

p=0.0007

p=0.023



• Same backbone of GIMEMA LAL1913
• Sample size: 32 patients
• Removal of ASP 

• Introduction of ponatinib
• Age adjusted treatment

HD
5

C2 C2



Ongoing studies for Ph-like ALL



Bagashev A, et al, abstract 1705

Other biology based targets for Ph-like ALL (experimental)



Take home messages
Ph+ ALL: almost a success story… 
Open issues: 1) how to improve IKZF1plus ;2) transplant

Ph-like ALL: Long way to go
Open issues: 1) identification; 2) Therapeutic strategies

TKIs incorporation in the front-line settings will hopefully improve the 
outcome of these patients

Experimental models are paving the way for alternative strategies in case of 
treatment failure
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