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FATORES PROGNOSTICOS – 
Idade, Leucometria, Velocidade resposta, Genetica, DRM

● DRM positiva
● Idade e Leucometria (NCI pediatria) e ?Publico vs Privado?
● SNC3
● Rearranjo MLL/KMT2A
● Rearranjo BCR-ABL1, reestratificar para risco padrão -> se resposta molecular completa após 3 meses e uso ponatinib
● Deleção IKZF1 plus
● Hipodiploidia, especialemente se baixa (< 40 cromossomos) ou near-haploide
● Mutação TP53, especialmente se em homozigose e > 35 anos
● Cariotipo complexo (≥ 5 anormalidades)
● Número de cópias alteradas (Copy number alterations = CNA), geralmente pela técnica de MLPA ≥ 5
● Ph-like: pacientes com CRLF2r ou mutação/fusão JAK/EPOR ou ativação STAT5 + del IKZF1plus -> alto risco
● Ph-like: pacientes com fusões envolvendo ABL/CSF1R/PDGFRB podem se beneficiar de TKI e serem reestratificados quanto a

indicação do TMO, conforme resposta terapêutica (DRM)
● ZNF384-r? => taxas DRM negativa < 40%;  alto risco MEF2D-r ; BCL-2/MYC; 
● PAX5 plus/alt – pior prognostico, exceto subgrupo mut PAX5 P80R -> em geral favorável

● EarlyTP (ETP-like), mutações RAS e/ou PTEN e subgrupos LYL1/LMO2 e HOXA9  com menores taxas de remissão molecular (33%;
53%) respectivamente. TLX3-hiper imaturo, TAL1-hiper (DN e sem RLP10), NKX2-5, SPI1

NCCN. Clinical practice guidelines in oncology: acute lymphoblastic leukemia., 2020
Martin Stanulla et al, IKZF1plus Defines a New Minimal Residual Disease–Dependent Very-Poor Prognostic Profile in Pediatric B-Cell Precursor Acute Lymphoblastic Leukemia JCO 2018 36:12, 1240-1249
Martin Neumann, Lorenz Bastian, Sonja Hänzelmann, Alina Hartmann; Molecular Subgroups of T Cell Acute Lymphoblastic Leukemia in Adults Treated According to GMALL Protocols. Blood 2020; 136 (Supplement 1): 37–38. 
doi: https://doi.org/10.1182/blood-2020-141921

http://ascopubs.org/doi/abs/10.1200/JCO.2017.74.3617
http://ascopubs.org/doi/abs/10.1200/JCO.2017.74.3617
http://ascopubs.org/doi/abs/10.1200/JCO.2017.74.3617
https://doi.org/10.1182/blood-2020-141921


PI COG - Enhanced Risk Stratification for Children and Young Adults
B-Cell Acute Lymphoblastic Leukemia: A Children’s Oncology Group

DelRocco NJ, Loh ML, Borowitz MJ, Gupta S, Rabin KR, Zweidler-McKay P, Maloney KW, Mattano LA, Larsen E, Angiolillo A, Schore RJ, Burke MJ, Salzer WL, Wood BL, Carroll AJ, Heerema NA, Reshmi SC, Gastier-Foster JM, Harvey 
R, Chen IM, Roberts KG, Mullighan CG, Willman C, Winick N, Carroll WL, Rau RE, Teachey DT, Hunger SP, Raetz EA, Devidas M, Kairalla JA. Enhanced Risk Stratification for Children and Young Adults with B-Cell Acute Lymphoblastic 
Leukemia: A Children's Oncology Group Report. Leukemia. 2024 Apr;38(4):720-728. doi: 10.1038/s41375-024-02166-1. Epub 2024 Feb 15. PMID: 38360863; PMCID: PMC10997503.



PI COG ALL PROGNOSTIC INDEX 



Mullighan C, Wangondu R, Ashcraft E, Chang TC, Roberts K, Brady S, Fan Y, Evans W, Relling M, Crews K, Yang J, Yang W, Pounds S, Wu G, Devidas M, Maloney K, Mattano L Jr, Schore R, Angiolillo A, 
Larsen E, Salzer W, Burke M, Loh M, Jeha S, Pui CH, Inaba H, Cheng C. Heterogeneity of IKZF1 genomic alterations and risk of relapse in childhood B-cell precursor acute lymphoblastic leukemia. Res Sq 
[Preprint]. 2024 Nov 11:rs.3.rs-5292018. doi: 10.21203/rs.3.rs-5292018/v1. PMID: 39606455; PMCID: PMC11601832.

Impacto prognostico perfil molecular IKZF1 plus





Escore prognostico LLA adultos – casos brasileiros 
e coorte pethema, incorporando idade e impacto 
aloTMO

 mPIall = Ʈ(MRD) x -0.218 + CYTO-GR x -0.440 + CYTO-SR x 0 + CYTO-HR x 1.066 + Ʈ(WBC) x 0.138 + (allo-HSCT)x -0.660 + 
Ʈ[1.0143^(Age-15)]. 

Chapchap EC et al, EHA, 2025



PFS BLAST STUDY

1: MRD responders at cycle 1 in 1st CR

2: MRD responders at cycle 1 in 2nd or 3rd CR

3: MRD nonresponders at cycle 1
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BLAST 
(MT103-203) 

Study

Gökbuget N, Zugmaier G, Dombret H, Stein A, Bonifacio M, Graux C, Faul C, Brüggemann M, Taylor K, Mergen N, Reichle A, Horst HA, Havelange V, Topp MS, Bargou RC. Curative outcomes 
following blinatumomab in adults with minimal residual disease B-cell precursor acute lymphoblastic leukemia. Leuk Lymphoma. 2020 Nov;61(11):2665-2673. doi: 10.1080/10428194.2020.1780583. 
Epub 2020 Jul 3. PMID: 32619115.
Gökbuget N, et al; Blood.2018;131(14):1522-1531.

● Complete MRD response* (Primary endpoint, FAS): 78% (88/113)



MRD-positive adult ALL patients have EFS inferior to 25% at long-term.

Berry DA, JAMA Oncology, 2017

Tem Equipoise? Sim

Berry DA, JAMA Oncology, 2017

EFS em 5 anos ~ 65%

Tem Equipoise? Sim

Berry DA, JAMA Oncology, 2017

EFS em 5 anos ~ 65%



Cabannes-Hamy A, Brissot E, Leguay T, Huguet F, Chevallier P, Hunault M, Escoffre-Barbe M, Cluzeau T, Balsat M, Nguyen S, Pasquier F, Alexis M, Lheritier V, Pastoret C, Delabesse E, Clappier E, 
Dombret H, Boissel N. High tumor burden before blinatumomab has a negative impact on the outcome of adult patients with B-cell precursor acute lymphoblastic leukemia. A real-world study by the 
GRAALL. Haematologica. 2022 Sep 1;107(9):2072-2080. doi: 10.3324/haematol.2021.280078. PMID: 35263986; PMCID: PMC9425331.

Experiência GRAALL
OS at 3 years according to PRE-BLINATUMOMAB MRD LEVELS

OS 33%, MRD >1%, 

OS 58% MRD 0.1- 1% 

OS 86% MRD <0.1%



Cabannes-Hamy A, Brissot E, Leguay T, Huguet F, Chevallier P, Hunault M, Escoffre-Barbe M, Cluzeau T, Balsat M, Nguyen S, Pasquier F, Alexis M, Lheritier V, Pastoret C, Delabesse E, Clappier E, 
Dombret H, Boissel N. High tumor burden before blinatumomab has a negative impact on the outcome of adult patients with B-cell precursor acute lymphoblastic leukemia. A real-world study by the 
GRAALL. Haematologica. 2022 Sep 1;107(9):2072-2080. doi: 10.3324/haematol.2021.280078. PMID: 35263986; PMCID: PMC9425331.

Experiência GRAALL



Frontline Consolidation with Blinatumomab for High-Risk Philadelphia-Negative Acute Lymphoblastic Adult Patients. Early Results from the Graall-2014-QUEST Phase 2. Blood 2021; 138 (Supplement 1): 1232. doi: https://doi.org/10.1182/blood-2021-
146163

Frontline Consolidation with Blinatumomab for High-Risk Philadelphia-
Negative Acute Lymphoblastic Adult Patients. Early Results from the Graall-

2014-QUEST Phase 2

N = 95 pts SNCneg

Mediana idade 35 (18-60)
 
Tratamento GRAALL-2014 (inducao + consolidacao 1 seguido de Blinatumomab)

Taxas de Resposta
- DRM pos inducao < 0.01% em 51%. 
- DRM pos consolidacao <0.01% em 56%

- Blina 1 a 5 ciclos – Taxa DRM neg foi de 74%

- 42% seguiram para aloTMO

- Mediana FU – 20 meses

https://doi.org/10.1182/blood-2021-146163
https://doi.org/10.1182/blood-2021-146163


Bassan R et al (GIMEMA), EHA, 2021

Blinatumomab na consolidação em 
1ª linha GIMEMA 



Bassan R et al (GIMEMA), EHA, 2021

Ph-like imunoterapia 



ECOG-ACRIN E1910: Phase 3, Randomized 
Controlled Study

Patients proceeded to allogeneic HSCT at the discretion of the treating physician, which was suggested to be done after the first two cycles of blinatumomab in the blinatumomab + chemotherapy arm or at any time following 
intensification chemotherapy in the control chemotherapy arm. aBerlin-Frankfurt-Münster–like regimen adapted from the E2993/UKALLXII clinical study with extended remission induction, addition of PEG-ASP for patients 
< 55 years of age, and addition of rituximab for CD20+ patients. bHigh-dose MTX with PEG-ASP for CNS prophylaxis. cMRD negativity was defined as ≤ 0.01% by 6-color flow cytometry. dFollowing FDA approval of 
blinatumomab for MRD+ disease in March 2018, patients who were MRD+ after intensification were assigned to the blinatumomab + chemotherapy arm of the study and no longer randomized.
B-ALL, B-cell acute lymphoblastic leukemia; CD20, cluster of differentiation 20; CNS; central nervous system; CR, complete remission; CRh, complete remission with partial count recovery; CRi, complete remission with 
incomplete count recovery without CRh; FDA, Food and Drug Administration; HSCT, hematopoietic stem cell transplant; MRD, minimal residual disease; MTX, methotrexate; PEG-ASP, pegaspargase; 
POMP, 6-mercaptopurine, vincristine, methotrexate, and prednisone; R, randomization. 
Litzow MR, et al. Presented at: 64th American Society of Hematology (ASH) Annual Meeting; December 10–13, 2022; New Orleans, LA, and virtual. Abstract LBA-1. 

ECOG-ACRIN E1910 Study
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BLINATUMOMAB/
CHEMOTHERAPY 
CONSOLIDATION

Blinatumomab 
for 28 days (1 cycle)

Chemotherapy (1 cycle)

Blinatumomab 
for 28 days (1 cycle)

CHEMOTHERAPY CONSOLIDATION

4 cycles

MAINTENANCE

POMP
For 2.5 years 

from the start of 
intensification 

cycle

BLINATUMOMAB + CHEMOTHERAPY ARM

CONTROL CHEMOTHERAPY ARM



Randomizado entre consolidacao Blina vs QT em pacientes 
adultos com LLA-B Ph-neg e DRMneg em 1a linha

EHA, 2023 e ASH, 
2022

Median age  51 
N= 224

112 em cada braco (QT vs Blina)
aloTMO 22 em cada braco

Median OS: 
not reached (Blina) vs. 71m (QT) (HR) 
0.42 p=0.003).
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CI, confidence interval; CNSR, censored; HR, hazard ratio; MRD, minimal residual disease; NR, not reached; OS, overall survival.
Mattison R, et al. Slides presented at: European Hematology Association (EHA) Meeting 2023; June 8-11, 2023; Frankfurt, Germany, and virtual. Abstract S115.

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0
0 10 20 30 40 50 60 70 80 90

Month From Randomization

R
FS

 P
ro

ba
bi

lit
y

Treatment Arm Total Deaths CNSR Median

Blinatumomab + chemotherapy 112 17 95 NR

Chemotherapy (control) 112 39 73 71.4

Log rank test P = 0.003



AraC HD Blina
C1

MTX
HD Blina

C2

Allo HSCT

MRD1

MRD2

Induction (5-drug)
adjust dose ≥45y

Pegaspar replacement?

MRD3

MRD4

    IT
Chemo

Follow GRAALL chemo adding 
two more cycles of 
Blinatumomab in 
consolidation 2

Criteria for allo-HSCT indication in CR1
- High risk genetics

- MRD1 or MRD2 ≥ 0,1%
- MRD4-positive (any level)

Or 
High prognostic score 

GRAALL + BLINATUMOMAB FRONTLINE 2025
ADAPTED TO BRAZILIAN REALITY

Slide do Autor  Chapchap EC



AALL1731 randomized study design

SR chemo

SR-Fav SRAvg SR-
High

SR chemo

Undetectable Detectable

Randomize

~20% ~80% MRD <0.1% 
by EOC

EOC MRD 
>0.1-<1%

N=13

Chemo + BlinaRandomize

3-drug induction



COG ALL1731 DESIGN

Interim 
Maintenance 1
Escalating MTX

Delayed
Intensification

Standard 
Consolidation

Arm A Arm B

Delayed
Intensification

Maintenance

Interim 
Maintenance 2
Escalating MTX

Blina cycle 2

Standard 
Consolidation

Blina cycle 1

Blinatumomab cycle
15mcg/m2/day x 28 days via continuous IV infusion

Arm C Arm D
SR-
AVG

SR-
High

Interim 
Maintenance 1
Escalating MTX

Interim 
Maintenance 2
Escalating MTX

Maintenance

Interim 
Maintenance 1
High dose MTX

Delayed
Intensification

Intensive 
mBFM 

Consolidation

Delayed
Intensification

Maintenance

Interim 
Maintenance 2
Capizzi MTX

Blina cycle 2

Intensive 
mBFM 

Consolidation

Blina cycle 1

Interim 
Maintenance 1
High dose MTX

Interim 
Maintenance 2
Capizzi MTX

Maintenance



Blinatumomab significantly improves DFS

3-yr DFS 84.8 vs 94.1% 
HR 0.45

3-yr DFS 87.9 vs 96%
Hazard ratio (HR) 0.39

SR-High
Blina + Chemo

Chemo only

Overall cohort

Chemo only

Blina + Chemo

Years

3-yr DFS 90.2 vs 97.5%
HR 0.33

SR-Avg
Blina + 
Chemo

Chemo 
only

Years Years

© The New England Journal of Medicine (2024)



UPCOMING ON EHA 2026 PLENARY SESSION

● REPLACEMENT OF HIGH DOSE COMBINATION CHEMOTHERAPY WITH BLINATUMOMAB IN NEWLY
DIAGNOSED PEDIATRIC HIGH-RISK B-CELL ALL IMPROVES EFFICACY AND SAFETY IN THE RANDOMIZED
PHASE 3 AIEOP-BFM ALL 2017 TRIAL

● Martin Schrappe

 induction, consolidation, and one intensive chemotherapy course (HR-1`)  => Blina x2 vs  Chemo HR

768 eligible HR patients were randomized to receive either the EA (n=358) or the CA (n=351) arm.

4y-EFS was 83.0%  in the Blina arm  

4-y EFS was 70.3% in the Chemo (HR blocks) arm

https://library.ehaweb.org/eha/2026/eha2026/4206657/martin.schrappe.replacement.of.high.dose.combination.chemotherapy.with.html?f=menu%3
D6%2Abrowseby%3D8%2Asortby%3D6%2Amedia%3D3%2Ace_id%3D2934%2Amarker%3D6764%2Afeatured%3D20117



Blina
C1

MTX
HD

6-MP
Blina

C2

Allo HSCT

Induction A and B
Adjust Pegaspar according to risk factors and 
chemo block:
induction 2000-2500u/m2 (cap 3750u)

MRD4

MRD4-neg
Follow BFM chemo adding 

two more cycles of 
Blinatumomab after delayed 

intensification

Criteria for allo-HSCT indication in CR1
- High risk genetics or chemo refractory

- MRD4-positive (any level)
Or 

High prognostic indez score 
It is expected that less than 10% would 

have alloHSCT indication

BFM + BLINATUMOMAB FOR B-ALL Ph-neg 1-17y; note for patients aged 0-1y, follow interfant-06 protocol+Blinatumomab )

Slide do autor  Chapchap EC
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                 Inotuzumab ozogamicin CD22+ 
INOVATE TRIAL INDICACAO LLA-B R/R

Kantarjian HM, NEJM 2016.



OUTCOMES IN PATIENTS WITH B-CELL PRECURSOR ACUTE LYMPHOBLASTIC 
LEUKEMIA RECEIVING INOTUZUMAB OZOGAMICIN STRATIFIED BY 
CUMULATIVE DOSE
Wendy Stock,  Elias Jabbour,  Anjali Advani,  Nicola Gökbuget,  Josep Maria Ribera,  Wendy Stock,  Ryan Cassaday,  Daniel J. DeAngelo,  Stephanie Dorman,  Sherry Williams,  Fan Zhang,  Erik 
Vandendries,  Hagop Kantarjian



338 adults with R/R B-ALL in 2 cumulative INO dose groups: 

≤3.3 mg/m2 (n=161, median dose 2.09) vs >3.3 mg/m2 (n=177, median dose 4.98). 

(CR/CRi) rates were 50.9% (≤3.3 mg/m2) and 90.4% (>3.3 mg/m2)

HSCT 68 (42.2% lower cumulative INO) pts and 75 (42.4% higher cumulative INO) 

OUTCOMES IN PATIENTS WITH B-CELL PRECURSOR ACUTE LYMPHOBLASTIC 
LEUKEMIA RECEIVING INOTUZUMAB OZOGAMICIN STRATIFIED BY 
CUMULATIVE DOSE
Wendy Stock,  Elias Jabbour,  Anjali Advani,  Nicola Gökbuget,  Josep Maria Ribera,  Wendy Stock,  Ryan Cassaday,  Daniel J. DeAngelo,  Stephanie Dorman,  Sherry Williams,  Fan Zhang,  Erik 
Vandendries,  Hagop Kantarjian



OUTCOMES IN PATIENTS WITH B-CELL PRECURSOR ACUTE LYMPHOBLASTIC 
LEUKEMIA RECEIVING INOTUZUMAB OZOGAMICIN STRATIFIED BY 
CUMULATIVE DOSE
Wendy Stock,  Elias Jabbour,  Anjali Advani,  Nicola Gökbuget,  Josep Maria Ribera,  Wendy Stock,  Ryan Cassaday,  Daniel J. DeAngelo,  Stephanie Dorman,  Sherry Williams,  Fan Zhang,  Erik 
Vandendries,  Hagop Kantarjian
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CUMULATIVE DOSE
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1 32 4

Intensive Phase

5 76 8

Consolidation Phase Maintenance Phase (blinatumomab + POMP)

1–3 4 5–7 8 9–11 12 13–15 16

HCVAD MTX, Ara-C IT MTX, Ara-C

Blinatumomab POMP

INOa Ofatumumab or rituximabb

aINO was administered beginning with patient number 39, after a protocol amendment; INO dosing was 0.3 mg/m2/day on days 1 and 8. bOnly in patients with CD20-positive disease.
Ara-C, cytosine arabinoside; HCVAD, hyperfractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone; INO, inotuzumab ozogamicin; IT, intrathecal; MTX, methotrexate; POMP, 6-mercaptopurine, 
vincristine, methotrexate, and prednisone.
Short NJ, et al. Poster presented at: American Society of Clinical Oncology (ASCO) Annual Meeting; June 3–7, 2022; Chicago, IL.

1ª LINHA INO

PROTOCOLO HCVAD BLINA + INO
MD ANDERSON



HCVAD + BLINA + INO

Data cutoff: June 2022; median follow-up: 23 (range, 1–63) months. 
HCVAD, hyperfractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone; INO, inotuzumab ozogamicin; OS, overall survival.
Short NJ, et al. Presented at: 64th American Society of Hematology (ASH) Annual Meeting; December 10–13, 2022; New Orleans, LA, and virtual. Abstract 4043.
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                           LLA  Ph+



                                            Uncovering new layers of Ph+ ALL biology

Rathana Kim,Emmanuelle Clappier, Uncovering new layers of Ph+ ALL biology, Blood, 2024, 

Copyright © 2025 American Society of Hematology



LLA Ph-positiva 



D-ALBA GIMEMA TRIAL 
DASA+BLINA
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INDUCTION1

Dasatinib
140 mg/day

85 days

CONSOLIDATION1

Blinatumomab
28 μg/dayb

+
Dasatinib

140 mg/dayc

Minimum 2 cycles 
(maximum 5 cycles) of

blinatumomab

Study endpoints1,2

Primary
• Molecular response after 2 cycles of 

blinatumomabe

Key secondary
• Decreased level of MRD associated 

with blinatumomab
• DFS
• OS
• Cumulative incidence of relapsef

• Safety
• Molecular response, OS, and DFS 

rates according to molecular 
characteristics at baseline

MAINTENANCE1

At 
investigators’ 

discretiond

CMR, complete molecular response; DFS, disease-free survival; OS, overall survival; PNQ, positive not quantifiable <10–5; TKI, tyrosine kinase inhibitor.
Chiaretti S, et al. Poster presented at: European Hematology Association (EHA); June 9–12, 2022; Vienna, Austria.



D-ALBA TRIAL

CMR, complete molecular response; DFS, disease-free survival; OS, overall survival; PNQ, positive not quantifiable <10–5; TKI, tyrosine kinase inhibitor.
Chiaretti S, et al. Poster presented at: European Hematology Association (EHA); June 9–12, 2022; Vienna, Austria.
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PhALLCON – RANDOMIZADO FASE 3 MULTICENTRICO: QT atenuada com IMATINIB vs PONATINIB EM LLA Ph+

Jabbour E, Kantarjian HM, Aldoss I, et al. Ponatinib vs Imatinib in Frontline Philadelphia Chromosome–Positive Acute Lymphoblastic Leukemia: A Randomized Clinical Trial. JAMA. 2024;331(21):1814–1823. doi:10.1001/jama.2024.4783



Frontline Blinatumomab + Ponatinib Ph+ LLA-B



Median FU 16 months   n=54

CR/CRi=97% 
CMR NGS or qBCRABL = 90%     (71% post C1)

Death other = 2 cases  / Relapse = 3 cases (2 extra and 1 bone marrow) / AlloHSCT = 1 case (persistent MRD+)
2-year EFS is 80%
 2-year OS is 90%
CRS 14%  /  Neurologic 18%  
Discontinuation ponatinib = 2 cases
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Total Events Median EFS 2-year EFS
40 4 Not Reached 92%

Total Events Median OS 2-year OS
40 2 Not Reached 95%

Frontline Blinatumomab + Ponatinib Ph+ LLA-B



AraC HD
MTX

Blina
C1

Blina
C2

Allo HSCT

MRD1

MRD2

Induction
TKI+VCR+STEROID (up to 60d)

1 OR 2 DOSES ANTRACYCLINE IN SELECTED CASES

MRD3 MRD4

    IT
Chemo

Follow GRAAPH maintenance
VCR, Steroid, TKI for 5y
Intratechals Monthly 

(total 12 to 16)

Criteria to omitt allo-HSCT indication in 
CR1

-> Use ponatinib frontline
CMR at MRD3 or earlier

-> absence of IKZF1 plus profile, absence
VPREB1 del and none ACA

 

GRAAPH + BLINATUMOMAB FRONTLINE
ADAPTED TO BRAZILIAN REALITY
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Blina
C3
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C4
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LLA-B idosos – desfechos com 
quimioterapia



728 Older Age and TP53 Mutations Are Predictors for the Development of Therapy-
Related Myeloid Neoplasms in Adults Undergoing Frontline Therapy for Acute 
Lymphoblastic Leukemia
Monday, December 9, 2024: 10:45 AM (Oral)

Roberta Santos Azevedo1*, Hagop M. Kantarjian, MD1, Koichi Takahashi, MD, PhD1, Cedric Christophe Nasnas, MD1*, Sanam Loghavi, MD2, Nitin Jain, MD1, Fadi G. 
Haddad, MD1, Jayastu Senapati, MD, DM, MBBS1, Ghayas C. Issa, MD1, Hussein A. Abbas, MD, PhD1, Tapan M. Kadia, MD1, Kelly S. Chien, MD1, Guillermo Montalban-
Bravo, MD1, Rebecca Garris1*, Farhad Ravandi, MBBS1, Elias Jabbour, MD3 and Nicholas J. Short, MD1

Patients with ALL (from 1992 to 2022, treated hypercvad 91% or mini-hypercvd 9% at MD Anderson) (n=875)
Aged 18 to 87y, Median FU 46 months
TP53 mutation – 19% (53/283)

4% developed t-MNs, median time 38months (2.9-178), MDS=68% and AML=29%

Frequency of t-MNs was higher - Age >=60y  7% vs 3% and TP53mut 9% vs 1%
Comparing ALL and t-MN diagnoses samples, 86% shared at least one mutation

 Poor prognosis median OS t-MN was 8.9 months; 2-year OS rate was 20%. 



t-MN after ALL Therapy: 
CI of t-MN stratified by age and TP53 status



Apos os 40 anos, foi identificada hematopoiese clonal  subjacente em torno de 41% dos pacientes 

com LLA (destes 17% TP53mut) e sobrevida mediana significativamente inferior -  32 meses vs 84 

meses
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N=90
Mediana FU = 1.2 anos

28% hipodiploidia
11% Ph-like
10% KMT2A r

81% completaram 5 doses de inotuzumab
6.6% seguiram com alo-TMO

CR=88% (DRMneg em 73%)
VOD = 3.3% e Tox Hepatica = 8.8%



Minihypercvd + inotuzumab 1a linha em IDOSOS com LLA (ASH, 2021)



GMALL – BOLD TRIAL 
Incorporação Blinatumomab após indução atenuada
Seguido de 3 ciclos de Blina na consolidação, alternando com QT dose intermediaria

Nicola Goekbuget, Stefan Schwartz, Christoph Faul, Max S. Topp, Marion Subklewe, Andrea Renzelmann, Andrea Stoltefuss, Bernd Hertenstein, Anne Wilke, Simon Raffel, Nadja Jäkel, Vladan Vucinic, Dirk Markus Niemann, Lena Reiser, Hubert 
Serve, Monika Brüggemann, Andreas Viardot; Dose Reduced Chemotherapy in Sequence with Blinatumomab for Newly Diagnosed Older Patients with Ph/BCR::ABL Negative B-Precursor Adult Lymphoblastic Leukemia (ALL): Preliminary Results of the 
GMALL Bold Trial. Blood 2023; 142 (Supplement 1): 964. doi: https://doi.org/10.1182/blood-2023-180472

https://doi.org/10.1182/blood-2023-180472


CD22+
MRD > 5%

Inotuzumab
C1/2 (up to 2

cycles)

CD19+, 
MRD <=5%

Blina
C1/2 (up to 

2cycles)

MRD-neg
Follow protocol and

alternate Chemo 
and 4 Blina cycles

Blina
C1

Allo HSCT

MRD1

MRD2

Induction 6-drug 
(Cy, arac, 6-MP, Dauno, VCR, Steroid) 

MRD3

MRD4

    IT
Chemo

Follow protocol, completing 
1 reinduction and 2 

consolidation cycles and 2 
more Blina, then POMP 

maintenance for 2y

Criteria for allo-HSCT indication in CR1
- High risk genetics

Primary refractory
- MRD3-positive

- MRD4-positive (any level)
Or 

High prognostic indez score 

EWALL adapted ± INOTUZUMAB AND BLINATUMOMAB (B-ALL Ph-neg 51-74y; dose adjust at 65y+)
Minihypercvd plus venetoclax ± INOTUZUMAB AND BLINATUMOMAB (B-ALL 75y+ or 51y+ unfit)
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Conclusoes

● Blinatumomab incorporado “TODOS” LLA-B 1ª linha, em geral após 3 blocos QT (podendo antecipar a depender
do perfil paciente, resposta e toxicidade esperada)

● Alvo 4 ciclos

● DRM-pos => DRM-pre, Genetica, N ciclos para DRM-neg
● DRM-neg => Idade, Genetica, escore prognostico (multivariado)

● Quem transplantar em CR1 em uso Blina ? Duvida persiste......analisar outros fatores (doador, tipo Tmo, experiencia
centro) -> aprender a identificar/monitorar subpopulações leucêmicas CD19-neg

● Inotuzumab ozogamicin
● Refratarios e maior carga tumoral/EMD e 1ª linha (offlabel) idosos CD22+
● DRM-pos e/ou escape pos Blina
● Combinado a miniCVD+Blina (1ª linha MD anderson)
● Papel manutenção pos TMO, ponte pre-CART? , Manutencao pos CART

● Ph+
● Incorporacao Blina (off-label, se DRMneg) e Pona em 1ª linha (onlabel FDA) e otimizacao abordagem CNS => TMO

se tornara terapia de exceção => altas taxas de sobrevida livre a longo prazo

● Novos agentes imunoterapicos surgindo => SUROVATAMIG, BLINA SC, DARA, (preclinica anti-CRLF2 e Luskervimab)
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