
Nuove prospettive nella Leucemia Linfatica Cronica e nel Linfoma Follicolare  |  Bologna 02 – 03 marzo 2017   |

L’evoluzione della strategia trapiantologica 
nelle LAL-B e il ruolo di blinatumomab
Marco Zecca
SC Ematologia 2 – Oncoematologia Pediatrica
Fondazione IRCCS Policlinico San Matteo, Pavia
m.zecca@smatteo.pv.it

Bologna, 3 ottobre 2023



What are the current results of allogeneic 
HSCT in the treatment of ALL in children?
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3Peters C. et al. J Clin Oncol 2020; 30:295-307.

• Patients < 18 years at diagnosis, 4-21 years at HSCT, in complete remission, and with an HLA-compatible related or 
unrelated donor

• 543 patients were screened between April 18, 2013, and March 31, 2019.
• 413 patients were randomly assigned to receive a myeloablative conditioning with fractionated 12 Gy TBI and etoposide

versus fludarabine, thiotepa, and either busulfan or treosulfan.



ALL SCTped FORUM - Results: EFS 

Peters C. et al. J Clin Oncol 2020; 30:295-307. 4
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Who is currently eligible for allogeneic 
HSCT?
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Eligible patients = 11% Eligible patients = 6%

AIEOP-BFM ALL 2000 study AIEOP-BFM ALL 2009 study

Conter V. et al. Blood 2014; 123:1470-1478 Courtesy of V. Conter.
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PCR-MRD results

TP1 neg
TP1 or TP2 

pos and TP2 < 
5x10-4

MRD-HR
no MRD 
result

MRD TP2 
≥ 5x10-3 and 

< 5x10-4

MRD TP2 
≥ 5x10-3

TCF3-HLF t(17;19) MMD MMD MMD MMD

Hierachical
criteria

no CR d33 n.a. MD MMD MMD MMD

KMT2A-AFF1 t(4;11) no MD MD MMD MD

hypodiploidy < 44 chrom. or DNA index < 0.8 no MD MD MMD MD

IKZF1plus and FCM-MRD d+15 ≥ 10% no MD MD MMD MD

IKZF1plus and FCM-MRD d+15 < 10% no no MD MMD MD

PPR + T-ALL no no MD MMD MD

none of the above features no no MD MMD no

Expected number of eligible patients = 6%

Indications to AlloHSCT in first CR according to study AIEOP-BFM ALL 2017 for all patients except for infants <1 year of
age with pB-ALL and evidence of KMT2A rearrangement. The table includes HR as well as non-HR patients.



8Peters C. et al. J Clin Oncol 2020; 30:295-307.
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HSCT in relapsed ALL (CR2): IntReALL2010
RISK STRATIFICATION: LINEAGE, TIME AND SITE OF RELAPSE
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HSCT in relapsed ALL: IntReALL 2010 High Risk

IntReALL2010 High Risk



11IntReALL2010 High Risk
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The role of minimal residual disease



13Merli P, et al. Front. Pediatr. 2021; 9:777108. doi: 10.3389/fped.2021.777108



Prognostic significance of MRD levels before HSCT

Lovisa F., Zecca M., Rossi B. et al. British Journal of Haematology 2018; 180:680-693. 14
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Pre-HSCT immunotherapy
for high-risk patients in first remission



Enrollment closed on 
August 31st, 2023
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Pre-HSCT immunotherapy
for high-risk patients in first remission:
• special populations



Infant ALL: historical data

Kotecha R.S. Hematology 2022; 611-617. 18



van del Sluis I.M. et al. N Engl J Med 2023;388:1572-81

• Inclusion criteria: pts younger than 1 year of age with ND 
KMT2A-rearranged ALL that had been treated according to the 
Interfant-06 protocol with <25% blasts in the BM at the EOI

• The risk classification in accordance with Interfant-06: 

• HR: Age < 6 months at diagnosis with WBC ≥ 300×109 per 
liter at diagnosis or a poor response to prednisone; 

• MR: all other patients with KMT2A-rearranged ALL

• Primary endpoint: clinically relevant toxic effects, defined as 
any toxic effect that was possibly or definitely attributable to 
blinatumomab

• Secondary endpoint: SEAs, MRD response, % of medium-
risk pts with MRD of at least 5×10-4 before OCTADAD, DFS 
and OS

Prospective, single-group, international, multicenter, phase 2 study involving patients with newly diagnosed KMT2A-rearranged
ALL in the first year of life. Outcome data were compared with historical control data from the Interfant-06 trial.

The NEW ENGLAND JOURNAL of MEDICINE

Blinatumomab Added to Chemotherapy in
Infant Lymphoblastic Leukemia

Original Article
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van del Sluis I.M. et al. N Engl J Med 2023;388:1572-81 20



Interfant-21
Medium risk (MR) 1. Age > 6 months OR

2. Age < 6 months AND WBC < 300 x 109/L 

AND prednisone good response

High risk (HR) 1. Age at diagnosis <6 months AND

2. WBC >300 x 109/L and/or prednisone poor response

OR

3. MR patients not in CR at day 33 or 

MRD >0.01% post cycle 1 blinatumomab

Major changes to Interfant 06
1. One cycle of blinatumomab following induction in all 

patients
2. A second cycle of blinatumomab will replace MARMA in 

medium risk patients
3. All HR patients and MR patients with insufficient MRD 

response are eligible for SCT
4. HR and MR patients with insufficient MRD response are 

eligible for experimental therapy
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• 11 patients with ALL treated with blinatumomab
following chemotherapy-associated toxicity, 4 
has underlying genetic syndromes including DS.

• Five events were caused by gram-negative 
bacteria and four fungal infections and 7 of 11 
required prolunged ICU admission.

• The median interval without chemotherapy was
122 days.

• The goal of bridging to further therapy was
achieved in all 11 patients without further toxicity. 
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Pre-HSCT immunotherapy
for patients in second remission



Modified from: Locatelli F et al. JAMA. 2021;325:843-854 24



Modified from: Locatelli F et al. JAMA. 2021;325:843-854 25



26

Post-HSCT immunotherapy

• Immunomodulation
• Prophylaxis
• Preemptive therapy



Prognostic significance of MRD levels after HSCT

Lovisa F., Zecca M., Rossi B. et al. British Journal of Haematology 2018; 180:680-693. 27



28Gaballa M.R. et al. Blood 2022; 139: 1908-1919.

Blinatumomab maintenance after allogeneic HSCT for adult B-lineage ALL
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Blinatumomab After TCR Alpha Beta/CD19 Depleted HSCT
ClinicalTrials.gov Identifier: NCT04746209
Rachel Phelan, Medical College of Wisconsin
First posted February 9, 2021

Blina AFTER HSCT

Study objectives

• Primary objective: Safety and feasibility

• Primary endpoint: Percentage of patients who are able to receive the blinatumomab infusion at 
day +100 post-HCT and complete a minimum of 14/28 planned days.

• Secondary objectives:
• Cumulative incidence of treatment-related events;
• Overall survival;
• Disease-free survival.

Post-HSCT prophylaxis with blinatumomab
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ALL SCTped 2012 FORUM Add-on Study Blina
Post HSCT
ClinicalTrials.gov Identifier: NCT04785547
Prof. Christina Peters, St. Anna 
Kinderkrebsforschung
First posted March 8, 2021

Blina AFTER HSCT

Study objectives

• Primary objective: can blinatumomab induce MRD-negativity in children who were MRD-
positive after allogeneic HSCT without causing grade ≥ 2 aGVHD?

• Primary endpoint: rate of MRD negativity after blinatumomab treatment post-trasplant.

• Secondary objectives:
• Feasibility of administering blinatumomab post HSCT;
• Toxicities of blinatumomab when given in the post-HSCT setting in children and young

adults;
• Evaluate the 1-year OS rate.

Recruitment status: recruiting

Post-HSCT preemptive treatment with blinatumomab
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Take home messages

• Blinatumomab is a standardized and off-the-shelf drug.

• The current indications for Blinatumomab are limited to patients over the age of 1 
year with BCP ALL who are:

- refractory or in relapse after HSCT or after two prior therapies;
- in first HR relapse as part of consolidation therapy.

• Blinatumomab is under investigation in first-line protocols.

• High risk ALL subgroups as infants with KMT2A-rearranged ALL, as well as other 
poor prognosis subgroups could benefit from Blinatumomab treatment.

• Fragile populations (Down syndrome or patients with toxiciy) could also benefit from 
the addition of Blinatumomab to first-line therapy.

• Post-transplant immunotherapy is under evaluation; prophylactic or preemptive 
administration of Blinatumomab could reduce the risk of relapse and further improve 
transplant outcome.


	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	ALL SCTped FORUM - Results: EFS 
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Infant ALL: historical data
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31

