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Acute lymphoblastic leukemia

https://seer.cancer.gov/statfacts/html/alyl.html



ALL in children: OS evolution

Seminars in Hematology, Vol 50, Pui CH, Evans WE, A 50-year journey to cure childhood acute 
lymphoblastic leukemia, Pages 185–196,14 Copyright © 2013



Acute lymphoblastic leukemia: A population-based study of outcome in the United 
States based on the surveillance, epidemiology, and end results (SEER) database, 
1980–2017 

Sasaki K. et al, AM j Hematol, 2021



ALL Survival Cliff

Siegel SE, et al. JAMA Oncol. 2018

• Adverse disease biology
• differences in treatment setting
• psychosocial factors 
• access to clinical trials 



ALL Classification

Roberts KG, et al. N Engl J Med. 2014;371:1005-1015.
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Clinical Trials
• Ph-like: Ruxolitinib +/- dasatinib, Blinatumomab, CAR-T
• KMT2Ar: Menin inhibitor (revumenib)
• LLA-T: Venetoclax/ponatinib, nelarabine, daratumumab
• Up-front: inotuzumab, blinatumomab



Study Year N

Median Age 

(Range) SCT CR Rate Early Death Survival

CALGB 9111, USA5 1998 198 35 (16–83) Ph+ 85% 8% 40% (3 y)

LALA 87, France1 2000 572 33 (15–60) PO 76% 9% 27% (10 y)

NILG 08/96, Italy7 2001 121 35 (15–74) PR 84% 8% 48% (5 y)

GMALL 05/93, Germany8 2001 1163 35 (15–65) PR 83% n.r. 35% (5 y)

JALSG-ALL93, Japan2 2002 263 31 (15–59) PO 78% 6% 30% (6 y)

UCLA, USA9 2002 84 27 (16–59) PR 93% 1% 47% (5 y)

Sweden10 2002 153 42 (16–82) PR 75% n.r. 28% (5 y)

GIMEMA 0288, Italy12 2002 767 28 (12–60) — 82% 11% 27% (9 y)

MD Anderson, USA6 2004 288 40 (15–92) Ph+ 92% 5% 38% (5 y)

EORTC ALL-3, Europe3 2004 340 33 (14–79) PO 74% n.r. 36%*(6 y)

LALA 94, France11 2004 922 33 (15–55) PR 84% 5% 36% (5 y)

GOELAL02, France13 2004 198 33 (15–59) HR 86% 2% 41% (6 y)

MRC XII/ECOG, UK-USA4 2005 1521 15–59 PO 91% n.r. 38% (5 y)

GIMEMA 0496, Italy14 2005 450 16–60 n.r. 80% n.r. 33% (5 y)

Pethema ALL-93, Spain15 2005 222 27 (15–50) HR 82% 6% 34% (5 y)

CR rate x OS 
(Era pré DRM, pré blina, pré ino)



How to overcome ALL Survival Cliff?

Siegel SE, et al. JAMA Oncol. 2018



Patterns of care and outcomes in AYA ALL patients

Muffly L et al. Blood Adv, 2018 



AYA pediatric x adult regimen 

1988 to 2001

n= 321 ages 16 to 20 years 

Children's Cancer Group (CCG) 

Cancer and Leukemia Group B (CALGB)

No HCT consolidation in 1st CR 

Blood 112:1646, 2008



NOPHO protocol (n=1509)

Toft N et al. Leukemia volume32, pages606–615 (2018)

100 patients were eligible for hSCT in first remission 
based on MRD levels measured on day 29/post A1 
(n=61) or day 79/post-B1 (n=39). Of these 100 
patients, 18 were not transplanted



Possível e efetivo até 50 anos (DFCI)

Allogeneic stem cell transplantation was not mandated but 
encouraged for all patients with high-risk cytogenetic features, such 
as the Philadelphia chromosome or translocations involving the MLL 
gene on 11q23

DeAngelo DJ et al. Leukemia volume29, pages526–534 (2015)



Pediatric x adult regimen 

• Mais esteróides, vincristina, asparaginase

• 7-8 drogas com menor mielossupressão

• Profilaxia SNC: Precoce e mais intense

• DRM

• TCH em risco muito alto  (ex, t[4:11])

• Nelarabina em LLA-T

Siegel, s. et al, AM j Hematol, 2020



“Pediatric-inspired” B-ALL trials 

John C. Molina and Seth Rotz ASH 2023 



Intesidade de quimioterapia

Rytting ME, Cancer, 2014 Stock W, Blood, 2019 Huguet F, JCO, 2018 DeAgenlo DJ, Leukemia, 2015 Rausch CR, Cancer, 2020 



Pediatric protocol toxicity

Advani AS, Blood Adv, 2020 



ALL patients
n=46 (2018-22)

Pedro Eduardo M Flores- 2023, umpublished 

BFM (3,4%)

COG ALL  (6,89%)

FLAG-Dauno + ITK (3,4%)

GMALL  (1,72%)

GRAAL (32,7%)

GRAAPH (20,6%)

HYPERCVAD (8,6%)

PETHEMA (3,4%)

ST JUDE  (17,24%)



ALL patients
n=46 (2018-22)

Pedro Eduardo M Flores- 2023, umpublished 



Indicações de TCH em RC1

Maury S, NEJM, 2016 Ribera JM, Blood, 2021 Pulsipher MA BBMT, 2011 



PETHEMA HR11

Ribera JM, Blod, 2021



“Melhor” protocolo de indução com QT/DRM

• Protocolo baseado em ped (CALGB, PETHEMA, etc)
• DRM de acordo com protocolo
• Tentativa de eliminar TMO em 1ª RC em baixo risco e DRM-
• Blinatumomab para DRM+ (pré TMO)

Antecipação do uso de blinatumomab (ECOG, ASH 2022)?





LLA-B Ph- <55: CALGB 10403

LLA-B Ph- 55+:  mini-Hyper-CVD + Blina +/-TMO

LLA-B Ph+ <55:GRAAPH

LLA-B Ph+ 55+: ALBA modificado

LLA-T <55: CALGB 10403

LLA-T 55+:  mini-Hyper-CVD 
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fkerbauy@gmail.com
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