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Objectives of the Program

Understand current 
treatment patterns for 

acute leukemias 
including incorporation 

of new technologies

Uncover when genomic 
testing is being done for 

acute leukemias, and how 
these tests are interpreted 

and utilized

Understand the role of 
stem cell transplantation 
in acute leukemias as a 

consolidation in first 
remission

Comprehensively 
discuss the role 

of MRD in 
managing and 

monitoring acute 
leukemias

Gain insights into 
antibodies and bispecifics 

in ALL: what are they? 
When and how should 

they be used? Where is 
the science going? 

Discuss the 
evolving role 

of ADC 
therapies in 

acute 
leukemias

Review 
promising novel 
and emerging 
therapies in 

acute 
leukemias

Explore regional challenges in the treatment of acute leukemias across Europe



Agenda: Day 1

Time UTC+2 Title Speaker

18.00 ï 18.10 Welcome and meeting overview; introduction to the voting system Elias Jabbour

18.10 ï 18.25 Latest achievements and developments in ALL and AML Elias Jabbour

18.25 ï 18.40 Review of prognostic value of MRD in leukemias (focusing on ALL) Josep-Maria Ribera

18.40 ï 18.50 Best practices for first-line treatment in ALL Elias Jabbour

18.50 ï 19.05

AYA patients with ALL: What is the current treatment approach for this diverse patient population? 
Special considerations for adolescents and young adults and how we can use this experience in 
adult patients

Nicola Gökbuget

19.05 ï 19.35

ALL case-based panel discussion
Å Case 1 ALL: Anjali Cremer (Germany)
Å Case 2 ALL: Fabian Lang (Germany)

Elias Jabbour 
Patient case presenters
Panelists: All faculty

19.35 ï 19.45 Break

19.45 ï 20.10
Genetic characterization and risk stratification of AML; role of FLT3 and IDH in AML and special 
considerations for young and fit patients

Naval Daver

20.10 ï 20.25 Therapeutic approaches in high-risk and frail patients with AML Charles Craddock

20.25 ï 20.50
Panel discussion: Open questions in ALL and AML ï regional challenges (transplant, CAR T, 
studies, and other)

Elias Jabbour and all faculty

20.50 ï 21.00 Session close Elias Jabbour
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Agenda: Day 2

Time UTC+2 Title Speaker

18.30 ï 18.40 Welcome to Day 2 Naval Daver

18.40 ï 19.00 Current treatment options for relapsed ALL in adult and elderly patients Elias Jabbour

19.00 ï 19.20 Long-term safety considerations for leukemias (focus on ALL) Nicola Gökbuget

19.20 ï 19.40 Current and future role of transplantation in acute leukemias in Europe Josep-Maria Ribera

19.40 ï 19.50 Break

19.50 ï 20.10 Current treatment options for relapsed AML in adult and elderly patients Charles Craddock

20.10 ï 20.40
AML case-based panel discussion
Å Case 1 AML: Vitor Botafogo (Spain)
Å Case 2 AML: Samantha Drummond (UK)

Naval Daver
Patient case presenters
Panelists: All faculty

20.40 ï 21.20

Panel discussion: How treatment in first line influences further therapy approaches in ALL and AML
Å Will CAR T and bispecifics change the treatment landscape?
Å Role of HSCT ï is it still necessary?

Å What does the future look like? Adoption of therapies and evolving standards of care in Europe

Naval Daver and all faculty

21.20 ï 21.30 Session close Naval Daver
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Introduction to the 
voting system

Elias Jabbour



Question 1

In which region of Europe do you currently practice?

A. Eastern Europe

B. Northern Europe

C. Southern Europe

D. Western Europe

E. Outside Europe

?

https://en.wikipedia.org/wiki/Regions_of_Europe#/media/File:Europe_subregion_map_UN_geoscheme.svg



Which leukemias do you primarily treat?

A. AML

B. ALL

C. Both

? Question 2



At what time points is MRD quantification prognostic for survival in ALL?

A. After induction/consolidation

B. Prior to allogeneic hematopoietic cell transplant

C. After transplant

D. All of the above

? Question 3



Which of the following is NOT true for treating ALL?

A. Inotuzumab and blinatumomab plus chemotherapy has produced 90% CR 

rates in salvage therapy and in first line in older patients

B. Blinatumomab and ponatinib can be used as a chemotherapy-free 

regimen in Ph+ ALL

C. MRD² CR does not correlate strongly with outcome

D. Since 1999, median survival for patients with ALL older than 60 has been 

increasing with each successive decade

? Question 4



Latest achievements 
and developments in 
ALL and AML 

Elias Jabbour



What Is New in Acute Leukemia

Elias Jabbour, MD

Department of Leukemia

The University of Texas MD Anderson Cancer 

Center, Houston, TX

2024



What Is New in AML



Azacitidine, Venetoclax ± Magrolimab in Older AML

Å378 pts randomized to 

AZA-VEN-MAGRO (n=189) 

or AZA-VEN-PBO (n=198)

Parameter MAGRO PBO

Median OS (mos) 11.7 10.4

% CR 40 43

Daver. HemaSphere. 2024;8:S138.



Venetoclax 7D/Mo vs Daily in AML

ÅComparison of 82 pts (France, 7 

centers) Rx with AZA-VEN 7-7 to 

173 pts Rx at MDACC with 

DAC10-VEN 21-28

Parameter 7+7 DAC10-VEN 21-28 P Value

% CRc 71 72 -

% CR 57 55 -

Median courses to best 

response
2 1 .02

% 4/8 wk mortality 2/6 7/17 .02

% allo SCT 1 14 .002

% 2-yr OS 28 32 -

Willekens. HemaSphere. 2024;8:P590.



Continuation of Quizartinib Improves Survival in 

Newly Dx FLT3-ITD AML

Å539 pt randomized; 208 (39%) received CONT with QUIZ (n=116) or placebo (n=92)

ÅOS favors QUIZ (HR 0.68) ï 3-yr OS 80% vs 71%

ÅIf CONT/no SCT (n=89) = marked ŷ OS with QUIZ

Sekeres. HemaSphere. 2024;8:S142.



FLAG-GO Better Than FLAG-IDA in CBF AML

Å179 pts with newly Dx CBF-AML Rx with FLAG-GO (n=85) or FLAG-IDA 

(n=94)

Parameter FLAG-GO FLAG-IDA P Value

% 6-yr OS 80 70 .07

% 6-yr RFS 76 58 .02

% Optimal molecular response

--end of induction 61 41 -

--post consolidation 83 56 -

Borthakur. HemaSphere. 2024;8:P565.



FLAG-IDA + Venetoclax in Newly Dx and R-R AML

Å134 pts: 68 ND; 59 R/R. Median age 64 yrs (18-73)

ÅF 30 mg/m2/D Ĭ5; araC 1.5 g/m2/D Ĭ5; IDA 6-8 mg/m2/D Ĭ3; VEN 14-7 days

Parameter ND R-R

% ORR 99 68

% CR-CRc 96 64

% CR 82 41

% MRD-neg 89 79

% allo SCT 57 58

Median OS (mos) NR 12

SCT NR NR

No SCT 23 2

% 2-yr OS 75 40

Jen. J Clin Oncol. 2024;24:abstract 6519.



Revumenib MonoRx in R-R KMT2A AML/ALL

(AUGMENT 101)

Å94 pts; median age 37 yrs (1.3-75); 78 AML, 16 ALL-MPAL

ÅMedian prior Rxs 2 (1-11); prior SCT 50%

ÅEfficacy population (phase 2) 57 pts

ÅCR-CRh 13 (23%); median DOR 6.4 mos. ORR 63%

ÅDifferentiation syndrome 16%; QTC prolongation 14%

-------. HemaSphere. 2024;8:S131.



Revumenib + AZA + VEN in Newly Dx Older 

NPM1/KMT2A AML

ÅBeat AML trial-- age 60+yrs

ÅAZA x 7, VEN daily, REV daily (113-163 mg BID)

Å13 RxðCR 10, CRh-i 3; ORR 13/13 (100%)

ÅMRD-neg 12/13 (92%)

Å2 relapses; 2 deaths. 1-yr OS 90%

Zeidner. HemaSphere. 2024;8:S134.



DSP 5336 (Menin Inhibitor) in R/R AML-ALL

Å58 pts; DSP 40-300 mg BID; 27 pts no azoles, 31 pts with 

azoles

ÅAML 93%; median prior Rx 3 (1-9); KMT2A 45%, NPM1 24%

ÅResponses at >140 mg BID

ÅKMT2A-NPM1, no prior menin-inhibitors, dose >140 mg BID: 

ORR 10/22 (45%); CR-CRh 5/22 (23%)

Daver. HemaSphere. 2024;8:S132.



JNJ-617 + VEN-AZA in KMT2A-NPM1 R/R AML

Å60 pts; median age 60 yrs (20-82); NPM1 50%, KMT2A 

50%. median prior Rx 2 (1-5)

ÅRx AZA x 7, VEN x 28, JNJ 15+ mg BID (D4 +)

ÅJNJ 50+ mg BID (n=34): ORR 27/34 (79%); CR/CRh-i 

14/34 (41%)

Wei. HemaSphere. 2024;8:S133.



What Is New in ALL



HyperCVAD + Ponatinib in Ph+ ALL

Å86 pts Rx; median age 47 yrs (39-61); median FU 75 mos (16-123)

ÅCR 68/68 (100%); FCM-MRD negative 85/86 (99%); CMR 84%; 5-yr OS 75%, EFS 68%

Kantarjian. Am J Hematol. 2023;98:493-501.
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No Benefit of Allogeneic SCT in Patients With Ph+ ALL 

Who Achieve CMR

ÅPropensity score analysis of 

patients who achieved CMR within 

3 months

ÅAllogeneic SCT Ą lower risk of 

relapse but higher NRM

ÅNo impact of SCT on OS or RFS

Ghobadi A, et al. Blood. 2022;140(20):2101-2112.



Ponatinib vs Imatinib in Newly Dx Ph+ ALL: 

PhALLCON Phase III Trial 

Å245 pts randomized (2:1) to ponatinib 30 mg/D (n=164) or imatinib (n=81), both with 

VCR-Dex for 90 days; then continuation of TKIs and chemoRx

ÅPrimary endpoint MR4 CR at 90 days: 34.4% vs 16.7% (P = .002)

Jabbour E, et al. JAMA. 2024:e244783.



Ponatinib and Blinatumomab in Newly Dx Ph+ ALL
Å62 pts Rx with simultaneous ponatinib 30-15 mg/D and blinatumomab Ĭ5 courses. 12-15 ITs

ÅOnly 2 pt had SCT(3%); Median F/U 17 mos

ÅCR/CRi 98% (CR 95%); CMR 84% (67% after C1); NGS-MRD negativity 94% 

Å2-yr EFS 78%, OS 90%. 7 relapses (all p190): 4 CNS, 1 CRLF2+ (Ph-), 2 systemic. 5/7 WBC >75k

0 6 12 18 24 30 36 42 48 54 60 66
0

25

50

75

100

Time (months)

Pa
ti

en
ts

 w
it

ho
ut

 a
n 

Ev
en

t 
(%

)

Total Events     Median               2-year

62 4 90%Not Reached

62 10 78%Not Reached

OS

EFS

C1D1 C1D8 C1D15 C1D29 C1D43

0.01

0.1

1

10

100

Timepoint

B
C
R

-A
B

L1
/A

B
L1

 T
ra

n
sc

ri
p
ts

 b
y 

P
C
R

 (
%

)

CMR

Jabbour E, et al. Lancet Haematol. 2023;10(1):e24-e34. Haddad. Blood. 2023;142:abstract6 2827.



Ponatinib vs Dasatinib + Blinatumomab in Ph+ ALL

Parameter
Pona+Blina

(n=62; 5 blina)

Dasa+Blina

(n=63; 2+blina)

Dasa+ Blina

(n=24; 3 blina)

Median age (yrs) 58 54 73

% PCR neg

% NGS-clonoSEQ neg

84

94
93 (+PNQ) 63

% 4-yr OS 90 82 75

% allo SCT 3 48 5

Relapses (CNS) 7 (4) 9 (4) 8 [3 T315I]

Foa. J Clin Oncol. online, December 23; 2023. Advani. Blood. 2023;142:abstract 1499.Jabbour E, et al. Lancet Haematol. 2023;10(1):e24-e34.



Ph+ ALL: Survival by Decade (MDACC 1984ï2023) 
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Hyper-CVAD vs ABFM: Overall Survival

Rytting. Cancer. 2014;120:3660-3668; Rytting. Am J Hematol. 2016;91:819.



Hyper CVAD-Inotuzumab Ÿ Blina in Newly Dx Adult ALL
Å75 pts; median age 33 yrs (18-59); Median F/U 26 months (1-77)

ÅCR rate 100%; MRD negative 95% (66% at CR); NGS-MRD negative 73%; 60-day mortality 0%; 24 (32%) allo-SCT 

Nguyen. Blood. 2023;142:abstract 4245.
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ÅAccrual = 488

ÅUS intergroup study

Å n = 265/360 (509) patients

ÅUSA, Canada, Israel

Å 1:1 randomization

E1910 Randomized Phase III Trial: Blina vs SOC 

as Consolidation in MRD-Negative CR
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2 cycles, followed by 

4-wk rest period

Discontinue 

study if no CR 

or CRi
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Blinatumomab

2 cycles, with a 

2-wk rest period 

between cycles

No blinatumomab
Proceed to consolidation 

tx or blood/marrow 
transplant

Blood/marrow transplant
If suitable donor and 

recommended

Blood/marrow transplant
If suitable donor and 

recommended

Consolidation tx
4 cycles chemotherapy + 

2 cycles blinatumomab

Consolidation tx
4 cycles chemotherapy

Maintenance 

chemotherapy
Continued for 2.5 

yr from start of 

intensification tx

If MRD 

negative

Litzow MR, et al. Blood. 2022;140(suppl 2): abstract LBA-1.



E1910 Randomized Phase III Trial: Blina vs SOC as 

Consolidation in MRDï: Outcomes by Number of Cycles 

Å488 pts median age 51 yrs (30-70)

Å224 MRD-negative CR randomized 1:1
Å22 pts (20%) Rx ASCT in each arm 
ÅMedian F/U 43 months; median OS NR vs 71.4 mos (HR: 0.42; P = .003)

ÅNo difference in OS if 1-2 cycles of blina vs control (HR: 0.62; P = .22)
ÅOS: 1-2 cycles vs 4 cycles (HR: 0.39; P = .07)

Luger. Blood. 2023;142:abstract 2877.

# cycles 121

1 12

2 32

3 4

4 63 (52%)



MDACC vs SEER ALL: Survival by Decades for Ó60 Years   

Å 26,801 pts age 65+ yrs. B-ALL 91%

Å OS better in Ph+ (HR 0.68) and 2012-2018 (HR 0.64); worse in secondary ALL (HR 1.15), AA (HR 1.19), and Hispanic (HR 1.1)

Å 5-yr OS <20%

Gupta. Blood. 2022;140:abstract 1379.
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Mini-HCVD + INO ҕ Blina in Older ALL (N=83)

Jen. Blood. 2023;142:abstract 2878.

Å Median age 68 years (range, 60-87; 34% Ó 70 years)

Å High-risk features: TP53 39%; Ph-like 18%; poor cytogenetics 23%
Å ORR 99% (CR 90%); MRD negativity 94% (79% at CR)

Å Median F/U 88 months 

Å 5/12 pts with relapse (42%) had EMD (1 concurrent BM 

relapse), all with CNS involvement (5/83; 6%) 

Å Death due PD/NR: 12/83 (15%); median 23 mos (2-78); 

median age 64 yrs (60-79)

Å Death due to AML/MDS: 9/83 (11%); median 34 mos (7-
75); median age 71 yrs (64-87)

Å Death in CR: 33/83 (40%); 11/28 (39%) in pts Ó70 yrs

Å 14/33 deaths (42%) Rx related (9 sepsis, 3 VOD, 2 ASCT)



INO + Blina in Older ALL: Amended Design (Pts Ó70 years)

1

6 months

Dexa 20 mg D1-4 and VCR 1 mg D4

Maintenance phase

Induction (D1-14)

INO* Total dose

(mg/m2)

Dose per day

(mg/m2)

C1 0.9 0.6 D1, 0.3 D8

C2-C4 0.6 0.3 D1 and D8

Blinatumomab

Consolidation phase 

4 52 3

IT MTX, Ara-C

Total INO dose = 2.7 mg/m2

3 41 2

*Ursodiol 300 mg tid for VOD prophylaxis

1ô

1ô Blinatumomab for 2 weeks 

Rituximab if CD20+
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Blina + Low-Intensity ChemoRx in Older Pre-B ALL: Golden 

Gate Safety Run-In Results of Phase III

Å 10 pts; median age 69 yrs (57ï77); 40% Ó70 yrs

Å 9/10 had molecular response after C1; 7/10 MRD-negative CR

ÅNo grade Ó3 CRS or ICAN

Jabbour E, et al. ASH 2022; Abstract 2732; 
NCT04994717. Available at https://clinicaltrials.gov/ct2/show/NCT04994717. Accessed January 2024.

Characteristic N=10

Age, median (range), years 69 (57ï77)

Ó70, n (%) 4 (40)

Ó55 to <70, n (%) 6 (60)

>40 to <55, n (%) 0

Response
After 

cycle 1 
(N=10)

After 
cycle 2 
(N=10)

Disease response available, n 10 9

Complete remission 10 8

MRD response 9 7

MRD complete response 7 5

MRD nonresponder 1 1

CRh 0 0

CRi 0 0

Blast-free hypoplastic or aplastic 

BM without CRh or CRi
0 0

Nonresponse 0 0

Relapse 0 1

PD 0 0

PR 0 0



Jabbour E, et al. Am J Hematol. 2024, In press



Obecaptagene Autoleucel (OBE-CEL) in Adult R/R ALL (FELIX)

ÅAUTO 1 fast off-rate CD19 binder 

CAR T

Å153 enrolled, 127 (83%) infused. 

Median age 47 yrs

ÅPrior blina 42%, ino 31%, allo SCT 

44%

ÅcCR-CRi 99/127 = 78% (99/153 = 

65%). 19/77 allo SCT

ÅLoss of CAR T = HR 2.9

Å12-mos EFS 49%, 12-mos OS 61%

Jabbour E, et al. J Clin Oncol. 2024;24:S6504; Roddie et al. 
HemaSphere. 2024;8:S114.



1

Mini-HCVD

Mini-MTX, Ara-C

Rituximab

IT MTX, Ara-C

Induction phase: C1ïC6 

Consolidation phase 

Blinatumomab

21 2

18 days3 days 7 days

5 65 63 43 4

Dose-Dense Mini-HCVD + INO + Blina + CAR T Cells in ALL: 

The CURE

CAR T Consolidation 

INO* Total dose

(mg/m2)

Dose per day

(mg/m2)

C1 0.9 0.6 D2, 0.3 D8

C2ï4 0.6 0.3 D2 and D8

Total INO dose = 2.7 mg/m2

*Ursodiol 300 mg tid for VOD prophylaxis



Leukemia Questions?

ÅEmail: ejabbour@mdanderson.org

ÅCell: 713-498-2929

ÅOffice: 713-792-4764

    



Q&A



Review of prognostic 
value of MRD in leukemias 
(focusing on ALL)

Josep-Maria Ribera



Negative MRD Is Associated With Longer EFS and OS 
in Pediatric and Adult ALL

Meta-analysis of 20
pediatric ALL trials
>11,000 patients

Meta-analysis of 16
adult ALL trials
>2,000 patients

Berry DA, et al. JAMA Oncol.2017;3:e170580.



Time Pointsto MRD Detection

ÅNegative MRD at TP1: useful for recognizing patients with low risk of relapse

ÅPositive MRD at TP2: useful for recognizing patients with high risk of relapse 

1. BrüggemannM, KotrovaM. Blood Adv.2017;1:2456-2466; 2.JabbourE, et al.Cancer.2017;123:294-302.



Duration of Remission

җмл-1 (N=15) median 2 months
җ10-1 to <10-2 (N=71) median 10.9 months
җ10-2 to <10-3 (N=108) median 18.5 months
җ10-3 to <10-4 (N=76) median 42.4 months

OS

җмл-1 (N=15) median15.5 months
җ10-1 to <10-2 (N=71) median21.5 months
җ10-2 to <10-3 (N=108) median31.2 months
җ10-3 to <10-4 (N=76) median50.7 months

RFS

җмл-1 (N=15) median 2 months
җ10-1 to <10-2 (N=71) median 9.7 months
җ10-2 to <10-3 (N=108) median 10.6months
җ10-3 to <10-4 (N=76) median 31.3 months

Gökbuget N, et al. Hematology. 2019;24:337-348.



CMR at 3 Months: The Best Prognostic Factor in Ph+ ALL

Short NJ, et al. Blood. 2016;128:504-507. 



Detectable pre-HSCT MRD, Even at Level of <10ς4, and Any Detectable 
post-HSCT MRD Increase the Risk of post-HSCT Relapse

LiangEC, et al. Blood Adv. 2023;7(14):3395-3402.



NGS MRD on Day 28, Months 3 and 6 After Tisa-CelPredicts Outcome

PulsipherMA, et al. BloodCancerDiscov. 2022;3:66-81. 



MRD Is Not a Perfect Predictive Factor in Adult Phς ALL

Post-induction Ig-TCR MRD

җмл-4

<10-4

Beldjord K, et al. Blood.2014;123:3739-3749; GRAALL data on file.

Without AlloHSCT Censoring With AlloHSCT Censoring

5-yr CCR in MRD+ pts 51.2% 39.6%

5-yr CIR in MRDςpts 21.2% 24.7%

IŀǊǊŜƭΩǎ /-index 0.63 0.64

Courtesy of H. Dombret.



Impact of Sensitivity of the Method for MRD Assessment on Prognosis
Standard FCM (sensitivity 1 × 10-4) vs ultrasensitive NGS (sensitivity 1 × 10-6)

End-induction MRD negative by MFC: 66%, by NGS: 23% of patients

Predictive value of MRD increases with increasing sensitivity! 
Short N, et al. Blood Adv. 2022;6(13):4006-4014.



Outcomes in Phς ALL by MRD Centrally Assessed by
Next-Generation FCM (sensitivity 2 × 10-6)

Ribera JM, et al. Blood. 2021;137(14):1879-1894.
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Value of MRD According to Genetic Subgroups (pediatric ALL)

ω The value of MRD may depend on

ς Response kinetics

ς Existence of resistant subclones

ω Pediatric UKALL2003 study

ς The risk of relapse was proportional 
to the MRD level within each genetic risk group

ς However, absolute relapse rate that was associated 
with a specific MRD value varied significantly 
by genetic subtype 

 

hΩ/ƻƴƴƻǊ 5Σ Ŝǘ ŀƭΦ J Clin Oncol. 2018;36:34-43.

Integration of genetic subtype/subclone-specific 
MRD could allow a more refined risk stratification 



End-Induction NGF MRD Level According to the 
Genetic Subgroups of BCP ALL

Ribera J, et al. SOHO 2022.



New Risk Classifier for T-ALL

High-Risk classifier
ÅWBC>200 Ĭ109/L
Å EOI IG/TCR MRD>0.01%
Å UnfavorableNGS

SimoninM, et al. Blood. 2024;144:1570-1580.



Ig/TCR PCR Better Than BCR::ABL for Ph+ ALL

Kim R, et al. J Clin Oncol. 2024;42:3140-3150.



PCR for KMT2A Better Than PCR for IG/TCR in KMT2Ar ALL

Kim R, et al. Blood. 2023;142:1806-1817.



MRD Method and ALL Subtype

NGF
Ig/TCR

(RT qPCR)
Ig/TCR 
(NGS)

qPCR
BCR::ABL1

qPCR
KMT2A::X

Phς OK OK OK

Ph+ ? OK OK OK?

KMT2A r OK? OK? OK? OK

T-ALL OK OK OK



ELN Recommendations for MRD in AML

Heuseret al. Blood. 2021.



Impact of End-Induction and Consolidation MRD on OS in AML

Short N, et al. Leukemia. 2022.



NGS-BasedMRD Assessment in FLT3 ITD AML

HouriganC, et al. SOHO 2024.



MRD Burden Before HSCT: The Case of FLT3 ITD AML

Poorestoutcomes for FLT3 ITD MRD+ VAF >0.01%

Dillon LW, et al. JAMA Oncol. 2024;10:1104-1110.



Potential Uses of MRD in AML



The trouble of MRD as a surrogate endpoint for AML 
therapy is that it is just not fully standardized



MRD in ALL and AML

ÅALL
ïPrognostic relevance (most important factor), well 

standardized, useful as surrogate marker. Additional 
relevance of WBC count (still resist!) and genetic subtype

ÅAML

ïPrognostic significance in specific subtypes, not well 
standardized, potential use of surrogate marker



Q&A



Best practices for 
first -line treatment 
in ALL

Elias Jabbour



Integration of Immunotherapy in Newly Diagnosed ALL  

Elias Jabbour, MD

Department of Leukemia

The University of Texas MD Anderson Cancer Center, 

Houston, TX

Fall 2024



Survival in Pediatric and Adult ALL with Classical Intensive 

ChemoRx Regimens 
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Hunger et al. N Engl J Med. 2015;373(16):1541-1552. Kantarjian H, et al. Cancer. 2022;128:240-259.



SCT for Ph+ ALL: Pre-TKI

ÅDonor (n=60) ï 3-year OS: 37%

ÅNo donor (n=43) ï 3-year OS: 12%

Dombret H, et al. Blood. 2002;100(7):2357-2366.



HyperCVAD + Ponatinib in Ph+ ALL

Å86 pts Rx; median age 47 yrs (39-61); median FU 75 mos (16-123)

ÅCR 68/68 (100%); FCM-MRD negative 85/86 (99%); CMR 84%; 5-yr OS 75%, EFS 68%

Kantarjian. Am J Hematol. 2023;98:493-501.
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TKI

Vincristine

Dexamethasone

TKI

Methotrexate

Cytarabine

TKI

Vincristine

Prednisone

TKI

Induction
3 x 28-day cycles

Consolidation
6 x 28-day cycles

Post-consolidation
11 x 28-day cycles

Single-agent

Primary endpoint

ÅIntrathecal therapy was performed twice per month for the first 6 cycles for CNS disease prophylaxis

Study design

RR: 2.06 (95% CI=1.19ï3.56)
P = .0021
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Ponatinib vs Imatinib With Rx in Ph+ ALL: PhALLCON  

Jabbour E, et al. JAMA. 2024:e244783. 



Ponatinib + Blinatumomab in Ph+ ALL: Regimen

Induction phase 

Maintenance phase 

Ponatinib 30 mg

Consolidation phase (C2-C5) 

4 weeks 2 weeks

Ponatinib 15 mg

15 mg for 5 years

30 mg 15 mg (if in CMR)

IT MTX / Ara-C x 12-15Blinatumomab

Jabbour E, et al. Lancet Haematol. 2023;10(1):e24-e34.



Ponatinib and Blinatumomab in Newly Dx Ph+ ALL
Å62 pts Rx with simultaneous ponatinib 30-15 mg/D and blinatumomab Ĭ5 courses. 12-15 ITs

ÅOnly 2 pt had SCT(3%); Median F/U 17 mos

ÅCR/CRi 98% (CR 95%); CMR 84% (67% after C1); NGS-MRD negativity 94% 

Å2-yr EFS 78%, OS 90%. 7 relapses (all p190): 4 CNS, 1 CRLF2+ (Ph-), 2 systemic. 5/7 WBC >75k
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Jabbour E, et al. Lancet Haematol. 2023;10(1):e24-e34. Haddad. Blood. 2023;142:abstract6 2827.



Ponatinib vs Dasatinib + Blinatumomab in Ph+ ALL

Parameter
Pona+Blina

(n=62; 5 blina)

Dasa+Blina

(n=63; 2+blina)

Dasa+ Blina

(n=24; 3 blina)

Median age (yrs) 58 54 73

% PCR neg

% NGS-clonoSEQ neg

84

94
93 (+PNQ) 63

% 4-yr OS 90 82 75

% allo SCT 3 48 5

Relapses (CNS) 7 (4) 9 (4) 8 [3 T315I]

Foa. J Clin Oncol. online, December 23; 2023. Advani. Blood. 2023;142:abstract 1499.Jabbour E, et al. Lancet Haematol. 2023;10(1):e24-e34.



Research Rx Algorithm for Ph+ ALL

Ponatinib + blinatumomab 

(unless evidence of CML-LBP)

NGS MRDï

CAR T-cellsContinue 

maintenance TKI

NGS MRD+

NGS MRDï NGS MRD+

Continue 

maintenance TKI
SCT

MRD is assessed by both PCR for 

BCR::ABL1 and NGS MRD, but most 

treatment decisions guided by NGS MRD



Ph+ ALL: Survival by Decade (MDACC 1984-2023) 
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Hyper-CVAD vs ABFM: Overall Survival

Rytting. Cancer. 2014;120:3660-3668; Rytting. Am J Hematol. 2016;91:819.



Hyper-CVAD + Rituximab in Precursor B-ALL

2 3 1 4 5 6 7

Hyper-CVAD

MTX-ara-C

Rituximab

IT MTX, ara-C

Intensive phase 

Maintenance phase 

POMP

1-5 6 7 8-17 18 19 12-24

MTX-asp

20-301-5 8-17 19

2 3 4 5 8

Thomas. J Clin Oncol. 2010;28:3880-3889.

6 18



Chemo Rx +/- Rituximab: Results of the Randomized 

GRAALL-R 2005 in PreïB-ALL

ÅMedian follow-up 30 months

Maury. N Engl J Med. 2016;375:1044-1053.



ChemoRx + Blina in Newly Dx KMT2A-Rearranged ALL

Å30 infants age <1 yr Rx with chemoRx induction, then 1 course blina 

consolidation (15 mcg/m2 Ĭ28), then chemoRx continuation



Hyper CVAD-Inotuzumab Ÿ Blina in Newly Dx Adult ALL
Å75 pts; median age 33 yrs (18-59); Median F/U 26 months (1-77)

ÅCR rate 100%; MRD negative 95% (66% at CR); NGS-MRD negative 73%; 60-day mortality 0%; 24 (32%) allo-SCT 

Nguyen. Blood. 2023;142:abstract 4245.
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Hyper-CVAD + Blinatumomab + Inotuzumab in B-ALL

Outcome by ALL Risk Outcome by ASCT (5-mo landmark)
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Jabbour E, et al. Lancet Haematol. 2023;9:e878-e885.



Outcome Prediction by NGS MRD Better Than 

MFC MRD in PreïB-ALL 

Short. Blood Adv. 2022;6:4006-4014.



Frontline Blinatumomab and Inotuzumab Combinations 

in Adult Newly Dx ALL

Jabbour E, et al. Lancet Haematol. 2023;9:e878-e885; Chiaretti. Blood. 2023;142:abstract 826; Boissel. Blood. 2021;140:abstract 1232;  
Fleming. Blood. 2021;138:1224.

Agent N
Median Age 

(yrs, range)
% CR

% MRD 

negativity

% OS 

(x-yr)

HCVAD-blina-

inotuzumab

Blinatumomab 

and Inotuzumab
75 33 (18-59) 100 95 89 (4-yr)

GIMEMA 

LAL1913
Blinatumomab 149 41 (18-65) 88 93 71 (3-yr)

GRAALL-

2014-Quest

Blinatumomab
95 35 (18-60) NA 74 92 (1.5 yr)

Low-intensity-

Blinatumomab
Blinatumomab 30 52 (39-66) 100 73 69 (2-yr)



ÅAccrual = 488

ÅUS intergroup study

Å n = 265/360 (509) patients

ÅUSA, Canada, Israel

Å 1:1 randomization

E1910 Randomized Phase III Trial: Blina vs SOC 

as Consolidation in MRD-Negative CR

R
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E R
E
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IS
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E

R

Induction 

chemotherapy
2 cycles, followed by 

4-wk rest period

Discontinue 

study if no CR 

or CRi

Intensification 

chemotherapy

1 cycle

Blinatumomab

2 cycles, with a 

2-wk rest period 

between cycles

No blinatumomab
Proceed to consolidation 

tx or blood/marrow 
transplant

Blood/marrow transplant
If suitable donor and 

recommended

Blood/marrow transplant
If suitable donor and 

recommended

Consolidation tx
4 cycles chemotherapy + 

2 cycles blinatumomab

Consolidation tx
4 cycles chemotherapy

Maintenance 

chemotherapy
Continued for 2.5 

yr from start of 

intensification tx

If MRD 

negative

Litzow MR, et al. Blood. 2022;140(suppl 2): abstract LBA-1.



E1910 Randomized Phase III Trial: Blina vs SOC as 

Consolidation in MRDï: Outcomes by Number of Cycles 

Å488 pts median age 51 yrs (30-70)

Å224 MRD-negative CR randomized 1:1
Å22 pts (20%) Rx ASCT in each arm 
ÅMedian F/U 43 months; median OS NR vs 71.4 mos (HR: 0.42; P = .003)

ÅNo difference in OS if 1-2 cycles of blina vs control (HR: 0.62; P = .22)
ÅOS: 1-2 cycles vs 4 cycles (HR: 0.39; P = .07)

Luger. Blood. 2023;142:abstract 2877.

# cycles 121

1 12

2 32

3 4

4 63 (52%)
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MENUOS in MRD-negative Patients
Stratified by Age < 55 or Ó 55 Years

BACK

ECOG-ACRIN E1910 Study

Median OS: NR in both arms; HR: 0.18; 95% CI: 0.06ï0.52;P< 0.001

Treatment Arm TotalFailCNSRMedian

Blinatumomab + chemotherapy66 4 62 -

Chemotherapy 66 21 45 -
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Mattison R, et al. Slides presented at: European Hematology Association (EHA) Meeting June 2023; Frankfurt, Germany, and virtual. Abstract S115.

Adding blinatumomab to chemotherapy improved OS in MRD-negative patients, with the effect of blinatumomab being

particularly evident in patients < 55 years of age
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Adding blinatumomab to chemotherapy improved OS in MRD-negative patients, with the effect of blinatumomab being

particularly evident in patients < 55 years of age

E1910 Randomized Phase III Trial: Blina vs SOC as 

Consolidation in MRDï: Outcomes by Age 

Mattison R, et al. EHA 2023. Abstract S115.



MDACC vs SEER ALL: Survival by Decades for Ó60 Years   

Å 26,801 pts age 65+ yrs. B-ALL 91%

Å OS better in Ph+ (HR 0.68) and 2012-2018 (HR 0.64); worse in secondary ALL (HR 1.15), AA (HR 1.19), and Hispanic (HR 1.1)

Å 5-yr OS <20%

Gupta. Blood. 2022;140:abstract 1379.
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Mini-HCVD + INO ҕ Blina in Older ALL (N=83)

Jen. Blood. 2023;142:abstract 2878.

Å Median age 68 years (range, 60-87; 34% Ó 70 years)

Å High-risk features: TP53 39%; Ph-like 18%; poor cytogenetics 23%
Å ORR 99% (CR 90%); MRD negativity 94% (79% at CR)

Å Median F/U 88 months 

Å 5/12 pts with relapse (42%) had EMD (1 concurrent BM 

relapse), all with CNS involvement (5/83; 6%) 

Å Death due PD/NR: 12/83 (15%); median 23 mos (2-78); 

median age 64 yrs (60-79)

Å Death due to AML/MDS: 9/83 (11%); median 34 mos (7-
75); median age 71 yrs (64-87)

Å Death in CR: 33/83 (40%); 11/28 (39%) in pts Ó70 yrs

Å 14/33 deaths (42%) Rx related (9 sepsis, 3 VOD, 2 ASCT)



Pre-matched Matched

Mini-HCVD + INO ҕ Blina vs HCVAD in Older ALL:

Overall Survival

Jabbour E, et al. Cancer. 2019;125(15):2579-2586.



INO + Blina in Older ALL: Amended Design (Pts Ó70 years)

1

6 months

Dexa 20 mg D1-4 and VCR 1 mg D4

Maintenance phase

Induction (D1-14)

INO* Total dose

(mg/m2)

Dose per day

(mg/m2)

C1 0.9 0.6 D1, 0.3 D8

C2-C4 0.6 0.3 D1 and D8

Blinatumomab

Consolidation phase 

4 52 3

IT MTX, Ara-C

Total INO dose = 2.7 mg/m2

3 41 2

*Ursodiol 300 mg tid for VOD prophylaxis

1ô

1ô Blinatumomab for 2 weeks 

Rituximab if CD20+
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Chemo Rx-Free Inotuzumab + Blinatumomab in PreïB-ALL 

(Alliance A 041703)

Å33 pts; median age 71 yrs (60-84). 
Median CD22 92%. F/U 22 months

ÅInduction: INO 0.8 mg/m2 D1, 0.5 mg/m2 
D8 & 15 (1.8 mg/m2)

ÅMaintenance: If CR-CRi INO 0.5 mg/m2 
D1, 8, 15 (1.5 mg/m2) Ĭ2 then BLINA Ĭ2

ÅIf no CR-CRiðBLINA 28 mcg/D Ĭ21 then 
Ĭ28 Ĭ3

ÅIT Ĭ8

ÅCR 85% post INO Ĭ3; cumulative CR 97%

Å1-yr EFS 75%; 1-yr OS 84%

Å9 relapses; 2 deaths in CR. 9 deaths, 6 
post relapse

Wieduwilt. HemaSphere. 2023;7:abstract S117.

1-year EFS 75% (95% CI: 61-92%)

Median EFS NR (95% CI: 17 mos-NR)

1-year OS 84% (95% CI: 72-98%)

Median OS NR (95% CI: 31 mos-NR)

EFS OS

Induction with Inotuzumab
(IA/B/C)

Consolidation with
Blinatumomab

Cumulative CR 
(CR+CRh+CRi)

28/33 (85 %) 32/33 (97 %)

CR 15/33 (45%) 19/33 (58 %)

CRh 11/33 (33 %) 12/33 (36 %)

CRi 2/33 (6 %) 1/33 (3 %)

Refractory 3/33 (9 %)# -



Blina + Low-Intensity ChemoRx in Older Pre-B ALL: Golden 

Gate Safety Run-In Results of Phase III

Å 10 pts; median age 69 yrs (57ï77); 40% Ó70 yrs

Å 9/10 had molecular response after C1; 7/10 MRD-negative CR

ÅNo grade Ó3 CRS or ICAN

Jabbour E, et al. ASH 2022; Abstract 2732; NCT04994717. Available at 
https://clinicaltrials.gov/ct2/show/NCT04994717. Accessed January 2024.

Characteristic N=10

Age, median (range), years 69 (57ï77)

Ó70, n (%) 4 (40)

Ó55 to <70, n (%) 6 (60)

>40 to <55, n (%) 0

Response
After 

cycle 1 
(N=10)

After 
cycle 2 
(N=10)

Disease response available, n 10 9

Complete remission 10 8

MRD response 9 7

MRD complete response 7 5

MRD nonresponder 1 1

CRh 0 0

CRi 0 0

Blast-free hypoplastic or aplastic 

BM without CRh or CRi
0 0

Nonresponse 0 0

Relapse 0 1

PD 0 0

PR 0 0



Frontline Blina and Inotuzumab Combinations in 

Newly Dx Older ALL

1. Jen WY, et al. Blood. 2023;140:abstract 2878; 2. Advani AS, et al. J Clin Oncol. 2022;40:1574-1582; 3. Chevallier P, et al. Blood. 2022;140:abstract 2724; 
4. Goekbuget N, et al. Blood. 2023;140:abstract 964; 5. Stelljes M, et al. J Clin Oncol. 2023; 6. Wieduwilt M, et al. HemaSphere. 2023;7:abstract S117.

Agent N
Median Age, 

yr (range)
CR, %

MRD 

negativity, %

OS, % 

(x yr)

Mini-HCVDï

inotuzumabï
blinatumomab1

Blinatumomab 

and inotuzumab
83 68 (60ï87) 90 94 49 (5 yr)

SWOG 13182 Blinatumomab 31 73 (66ï86) 66 92 37 (3 yr)

EWALL-INO3 Inotuzumab 131 69 (55ï84) 88 57 54 (2 yr)

GMALL Bold4 Blinatumomab 50 65 (56ï76) 85 82 67 (3 yr)

INITIAL-15 Inotuzumab 43 64 (56ï80) 100 71 73 (3 yr)

Alliance6 Ino + Blina 33 71 (60ï84) 97 -- 67 (2 yr)



Research Algorithm for Ph-Negative B-ALL in 2024+

Hyper-CVAD + INO + blinatumomab

High-risk disease features Others

MRDï MRD+

Continue 

maintenance

CAR T-cells

MRDï MRD+

CAR T-cells CAR T-cells

MRDï MRD+MRDï MRD+

Observe SCT Observe SCT



ALL 2024+: Conclusions

ÅSignificant improvements across all ALL categories

ÅPh-positive ALL

ïPonatinib > imatinib --- evaluating newer TKI (olverembatinib, asciminib)

ïBlina-ponatinib: 3-year OS 90%, rarely allo-SCT 

ïCNS relapses: 15 IT vs systemic chemotherapy in WBC >70K

Å Incorporation of Blina/INO in FL therapy highly effective and improves survival

ïHCVAD-blina-ino: 3-year OS 88%

ïMini-HCVD-INO in older ALL: 5-year OS 50% 

ïExploring chemotherapy-free approach to reduce death in CR in older ALL   

ÅEarly eradication of MRD predicts best overall survival

ïNGS > FCM in Ph-negative ALL, NGS > PCR in Ph-positive 

ÅAntibody-based Rxs and CAR Ts both outstanding; not mutually exclusive/competitive (vs); rather complementary 

ïCAR T as consolidation post Blina/Ino based regimen   

Å Future of ALL Rx

ï1) less chemotherapy and shorter durations 

ï2) combinations with ADCs and BiTEs/TriTEs targeting CD19, CD20, CD22, CD79 

ï3) SQ blinatumomab 

ï4) CAR Ts CD19 and CD19 allo and auto in sequence in CR1 for MRD and replacing ASCT



100

Thank You

Elias Jabbour MD

Department of Leukemia

The University of Texas MD Anderson Cancer Center 

Houston, TX

Email: ejabbour@mdanderson.org

Cell: 001.713.498.2929



Q&A



AYA patients with ALL: 

What is the current treatment 

approach for this diverse 

patient population? 

Nicola Gökbuget



Nicola Gökbuget, MD

Goethe University Hospital, Department of Medicine II, Frankfurt

GMALL Study Coordinator

AYA Patients With ALL: What Is the Current Treatment Approach 

for This Diverse Patient Population?



ÅDefinition of AYA

ÅGenerally promising approaches

ÅWhy and which specific approaches for AYA 

AYA Patients With ALL

Gökbuget 10/2024



Role of Age in ALL

Children - Adolescents - AYA - Young Adults Adults - 

Elderly - Frail

Gökbuget 10/2024



Essential factors for decreasing 

survival with increasing age

ÅLower dose-intensity and higher risk 

of complications

ÅIncreasing proportion of patients 

with high-risk features

ÅPro B-ALL

ÅMLL-rearranged ALL

ÅHypodiploid ALL

ÅEarly T-ALL

Å(Ph positive)

ÅUnknown factors of disease biology

Chiaretti S, et al. Haematologica. 2013;98.

Treatment Results in ALL Depend on Age:

Children vs Adults

Gökbuget 10/2024



What Is the Meaning of ñYoungò and ñOldò in the ALL World?

<1 yr Infants
1ï15 yr Children

15ï18 yr Adolescents

18ï25 yr

18ï35 yr Young adults
18ï40 yr . . .

25ï55/65 yr  Adults?

35ï55/65 yr
45ï55/65 yr

>55/65 yr Older adults?

>75 yr Frail
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Age cuts are not evidence based, eg

ÅToxicity of chemotherapy in general

ÅToxicity of defined compounds

ÅTolerability of SCT

ÅPsychosocial factors

Severe consequences, eg

ÅNon-comparability of clinical trials

ÅLabel for tisa-cel up to 25 yr

ÅLabel for brexu-cel from 26 yr

ÅBroad age group of "so-called" adults (40ï80?) 

without clear treatment strategy

ÅNext: Label for blina in MRD neg for 30ï70 yr?

Gökbuget 10/2024



Definition of Target Population:

What Is the Meaning of ñYoungò in the ALL World?

<1 yr Infants

1ï15 Children

15ï18 Adolescents

18ï25

18ï35 Young adults

18ï40 . . .

25ï55/65  Adults?

35ï55/65

45ï55/65

>55/65 Older adults?

>75 Frail
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Full pediatric protocols?

Adapted pediatric 
protocols?

Reduced pediatric protocols

Elements of pediatric protocols

<18 yr

<56 yr

<76 yr

GMALL procedure



Suggestion for a Rational Definition to Decipher 

Younger and Older Adults 

Younger Older

Å Usually 18 to 55ï65 yr

Å No severe comorbidities

Å In principle, suitable for ped-

based therapy (contraindications 

for individual drugs are 

acceptable)

Å In principle, suitable for SCT

Å Good ECOG before ALL onset

Å Usually >55ï65 yr

Å Often severe comorbidities or 

syndromes

Å May have limitations in terms of 

ECOG before ALL and/or in ADL

Flexible age definitions should be used that are based on predefined 

criteria in clinical trials

Gökbuget 10/2024



ÅDefinition of AYA

ÅGenerally promising approaches

ÅRisk stratification

ÅWhy and which specific approaches for AYA 

AYA Patients With ALL

Gökbuget 10/2024



Diversity of Adult ALL

At first diagnosis

1. Clinical

ÅBone marrow involvement
ÅExtramedullary involvement

ÅBlood counts

ÅAge
ÅECOG status

ÅComorbidities

2. Biological

ÅSubtype 
ÅGenetic aberrations

ī Translocations
ī Other genetic aberrations 

like mutations, deletions

ī Aberrant gene expression
ī Gene polymorphisms

During first-line treatment

1.  Cytologic response

2.  Molecular response
3.  Clinical toxicities/complications 

Risk factors for
Å Non-response

Å Complications

Å Early death 
Å Death in CR

Å Molecular failure
Å Relapse

Å Late complications

Gökbuget 10/2024



Prognostic Impact of Obesity:

Pediatric Regimen in AYA (17ï39 yr)
Stock W, et al. Blood. 2019;133:1548-1559.
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