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Objective: 100% cure rate up-front 

Ø How much to do ? What the challenge(s) ?
(current cure rate around 50%*)

Ø Worst subsets ahead
Ø Target-focused approaches vs cancer complexity

(Bredberg A, Front Oncol 2025)

* Pre-immunotherapy trials, age range 18-65 years



Many years ago
Cancer 1981

Cancer 1975



Better in children with chemo intensification

St. Jude’s Hospital trials  
1962-2005

C-H Pui. Semin Hematol 50:185–196. 2013 



Years of stagnation/frustration

1Goldstone AH et al, Blood 2008; 2Kantarjian H et al, Cancer 2004; 3Bassan R et al, Blood 2009 
(updated EHA 2013 and Blood Cancer J 2014)

MRC/ECOG International 29911

N 1913
Age 15-59
5-Y OS 39%
5-Y OS Ph- 43%

MDACC Hyper-CVAD2

N 288
Age 15-92
5-Y OS 38%
5-Y OS Ph- 41%

OS Ph- (N 304)

NILG-ALL 09/003

N 304
Age 16-68

5-Y OS Ph- 37%
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Then some good news

Ø Ph+ ALL on its own (TKI-based therapy, allo-SCT)
Ø Ph⎯ ALL to modern pediatric-type therapy with 

risk/MRD-oriented allo-SCT
Ø Immunotherapy in B-ALL



73% at 5 years

58% at 5 years

P=0.0782

YearsPt at risk (events)
Maintenance 
allocation cohort 55 (12) 41 (2) 29 (0) 16 (0) 0

HCT allocation 
cohort 87 (29) 56 (6) 41 (1) 16 (0) 1

Survival of CR patients
by treatment intention

(age 18-67 Y)

SR/HR MRD-, SR MRD u/k

SR/HR MRD+, HR MRD u/k, VHR

Bassan R et L, Blood Cancer J 2020

Risk-oriented study NILG 10/07



§EFS by B- or T-ALL subset 
(ànew immunotherapy option for B-ALL)                    

§HCT allocation group (for special attention)
N = 203, age 18-65 years, CR 91%

Risk-oriented study GIMEMA 1913



The ongoing bispecifics and 
ADCs revolution

Crescioli S & Reichert JM,  Nat Rev Drug Discov 2025 



from Janossy G, Coustan-Smith E, Campana D. 
Leukemia, 1989

CD19 and CD22
B-cell antibody
targets

Blinatumomab

Inotuzumab ozogamicin



Dombret H et al., Leuk Lymphoma. 2019 Sep;60(9):2214-2222 Jabbour E et al, Leuk Lymphoma. 2020; 61: 2012-2015

Survival after Blinatumomab or Inotuzumab (R/R)
TOWER INO-VATE



Inotuzumab Ozogamicin for B-Cell ALL/Kantarjian et al

2483Cancer  July 15, 2019

AEs were similar between the treatment arms (2023 
and 2112 events in total for the respective groups), and 
most patients had 1 or more treatment-emergent AEs 
(Supporting Table 3).

A serious AE was reported for 85 of the 164 
InO patients (51.8%) and for 72 of the 143 SoC pa-
tients (50.3%; Table 4). In both treatment arms, the 
most frequent all-grade and grade 3 or higher AEs 

Figure 7. OS of InO-treated patients who achieved CR/CRi according to follow-up HSCT. The graph shows the time from 
randomization to the date of death due to any cause. Patients whose date of death could not be verified were censored at the 
date of last contact. †One-sided log-rank test. CI indicates confidence interval; CR, complete remission; CRi, complete remission 
with incomplete hematologic recovery; HR, hazard ratio; HSCT, hematopoietic stem cell transplantation; InO, inotuzumab 
ozogamicin; OS, overall survival.
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TABLE 3. Clinical Variables Predictive of Overall Survival (Intent-to-Treat Population)

Variable Subsets Analyzed Hazard Ratio (95% CI) 2-Sided P

InO arm (n = 123)
Best MRD status Positive (n = 36) 1.99 (1.19-3.31) .0085

Negative (n = 87)
Baseline platelets <100 × 109/L (n = 85) 1.65 (0.96-2.86) .0729

≥100 × 109/L (n = 38)
Baseline hemoglobin <10 g/dL (n = 53) 1.60 (1.01-2.55) .0463

≥10 g/dL (n = 70)
Duration of first remissiona Continuous (n = 123) 0.98 (0.97-1.00) .0157
CR/CRib Yes (n = 103) 0.48 (0.26-0.90) .0214

No (n = 20)
Follow-up HSCT Yes (n = 70) 0.40 (0.26-0.61) <.0001

No (n = 53)
SoC arm (n = 80)

Age <55 y (n = 47) 1.76 (1.04-2.99) .0363
≥55 y (n = 33)

Baseline platelets <100 × 109/L (n = 44) 1.70 (1.01-2.85) .0452
≥100 × 109/L (n = 36)

Prior HSCT Yes (n = 17) 0.28 (0.14-0.56) .0003
No (n = 63)

Follow-up HSCT Yes (n = 23) 0.15 (0.08-0.31) <.0001
No (n = 57)

Abbreviations: CI, confidence interval; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; HSCT, hematopoietic stem 
cell transplantation; InO, inotuzumab ozogamicin; MRD, minimal residual disease; SoC, standard of care.
Only variables predictive of outcomes are shown in the table. The variables included in the stepwise Cox regression modeling were as follows: age (continu-
ous), age (< or ≥55 years), sex, central CD22 (< or ≥90%), baseline hemoglobin (< or ≥10 g/dL), baseline platelets (< or ≥100 × 109/L), baseline absolute circu-
lating blasts (< or ≥1 × 109/L), baseline percentage of bone marrow blasts (continuous), salvage status at randomization (2 or 1), presence of extramedullary 
disease (yes or no), prior HSCT (yes or no), primary refractory (yes or no), response to most recent prior regimen (CR or other), duration of first remission per 
case report form (continuous), dual alkylator during conditioning therapy (yes or no), donor for HSCT (alternate or matched related), best MRD status (positive 
or negative), CR/CRi per the investigator’s assessment (yes or no), CR/CRi at the last assessment before HSCT (yes or no), last platelet value recorded before 
transplantation (< or ≥100 × 109/L), and last bilirubin measurement recorded before transplantation (< or ≥ upper limit of normal).
aAccording to the case report form.
bAccording to the investigator’s assessment.

Survival of InO-treated patients
according to follow-up SCT (INO-

VATE)

Survival of Blinatumomab-treated
patients according to follow-up SCT 

(NEUF)

Kantarjian HM et al. Cancer 2019;125:2474-2487Boissel N et al. Blood Cancer J 2023;13:2



Frontline blinatumomab and/or inotuzumab

2024 2025



Improved outcomes in elderly ALL

• 1. Chevallier P, et al. Blood 2021;138(Supplement 1):511; 2. Stelljes M, et al. Blood 2021;138(Supplement 1):2300; 3. Short NJ, et al.
Blood 2021;138(Supplement 1):3400; 4. Gökbuget N, et al. Blood 2021;138(Supplement 1):3399–401; 5. Advani AS, et al. J Clin Oncol 2022;40:1574–82.

Fractionated InO With Low-
Intensity Chemotherapy in 

Older Patients With ND CD22+ 
Ph- B ALL: 

First Results from EWALL-INO 
Multicenter Phase 2 Study1

N=90, CR 85.5%
MRDneg NR 

Phase 2 German Multicenter 
Study Using InO for 
Induction Therapy, Followed 
by a Conventional 
Chemotherapy in Patients 
≥56 Years With ND B-ALL 
(INITIAL-1 Trial)2
N=42, CR 100%
MRDneg 74%

SWOG Study of Blina
Induction Monotherapy 
and POMP Maintenance 
In Elderly (66–84 years, 
median 75 years) Ph-
ALL5

Reduced 
Chemotherapy 
and Blina for  

Older Patients 
with B-ALL: 

GMALL Bold 
Trial4

N=34, CR 76%
MRDneg 69%

Phase 2 Study of 
Mini-Hyper-CVD 

Plus InO ±
Blina in Patients 

≥60 Years with 
ND Ph- B-ALL3
N=75, CR 99%

MRDneg 96%

OS, % (95% CI)
1 year 91 (80–100)
2 years 77 (57–96)
Data cut-off: July 2021
Median follow-up: 422 days
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n Events 5-year, %
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OS 79 41 46
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MDACC phase 2 study in adults
• MD Anderson Cancer Center

• N=38: CR 100%, MRDneg 76–97%
• 3-yr RFS 73%, 3-year RFS HR 64%

• Jabbour ES, et al. Lancet Haematol 2022 (Online ahead of print). • A-SCT, allogeneic stem cell transplantation.
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(B)

HR, A-SCT censored

HR

50% less 
intensive     
chemo*

75% less 
intensive 
chemo*

Immunotherapy

*vs standard hyper-CVAD regimen



Overall survival Relapse-free survival



ECOG-ACRIN phase 3 study in adults 30-70 years

STUDY PATIENTS: MRDneg prior to Blinatumomab

Litzow M et al, NEJM 2024



Blood 2025;145:2447



3-year OS of patients
receiving blinatumomab
= 82% 

3-year OS of patients
who were TP2 MRDneg
= 89% 



Ex vivo cell growth predicts outcome

CR 4/7        1/1             0/2
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SEPTEMBER 29, 2025
Dr. Anthony Letai appointed as Director of
National Cancer Institute

Society for
Precision Medicine



AI-optimized drug discovery
DrugReflector*

An artificial intelligence (AI) model trained on 
complex data from human cells. The AI method
incorporates gene-expression data to speed up 
drug discovery

Up to 17 times more effective at finding relevant
compounds than randomly selecting compounds
from a chemical library

*deep-learning model on publicly available data about
how each of nearly 9,600 chemical compounds perturbs
gene activity in more than 50 kinds of cells.

Active learning framework leveraging transcriptomics identifies modulators of disease phenotypes
BENJAMIN DEMEO ET AL. SCIENCE 23 Oct 2025 First Release DOI: 10.1126/science.adi8577

https://www.science.org/doi/10.1126/science.adi8577
https://doi.org/10.1126/science.adi8577


In the end 
Ø First line B-ALL immunotherapy works: Rituximab, Inotuzumab, 

Blinatumomab (various combinations) 
Ø Blinatumomab: Most effective in early MRD responders in age range 18-70 

years (ECOG-ACRIN 1910 and GIMEMA 2317)
§ Mind resistance mechanisms: from dysfunctional T cells to CD19 target disruption 

and, possibly,  circular extrachromosomal DNA (ESC)

Ø Warning: Individual drug resistance/sensitivity profiles largely
overlooked by adult ALL experts. Time and room for improved
precision medicine plus ‘rapid’ detection of new effective agents

In B-ALL, ESC replicates, persists and triggers ESC-mediated mutations
associated with leukemia relapse(Gao Z et al, Nature 2025)


