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Development in Children And Adolescent ALL 

Hunger-S et al.: N Engl J Med 2015; 373:1541-1552

 5 Year survival rates in ped ALL reaching 90%

 Further intensification of chemotherapy leads to toxicity and lack of efficacy

 Allogeneic SCT has an important contribution to this sucess

 Targeted therapies are coming:

 Improve efficacy

 Reduce toxicity

 ALL diagnoses in pediatrics: 

85-93% B-lineage

7-15% T-ALL



ALL-SCT BFM 2003: 

Characteristics of study and patients

 Study period: September 2003 – September 2011

 Final analysis: February 2014

 Participating centres: n=27 (Germany, Austria, 

Switzerland)

 Transplanted patients: n=471

 Median observation time: 4.4 years

Peters C et al. JCO 2015 



ALL Goldstandard MSD and MUD

TBI 12 Gy and VP-16

Peters C et al. JCO 2015 

60%
75%
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Lymphoblastic Leukemia Treated With Blinatumomab: Updated 
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High Remission Rates In Pediatric Patients With Resistant Acute 

Lymphoblastic Leukemia Treated With Blinatumomab: Updated Analysis 

Of An Expanded Access Study (RIALTO)

Locatelli et al.: Blood Cancer J. 2020 Jul 

24;10(7):77. 



Brown, P et al: JAMA 2021; 325 (9): 833-842



HR/IR

1:1 

Randomization

Arm A

(control)

Arm B

(experimental)

Block 2

Block 3

Blina C1

Blina C2

HSCT

Blina C1 and Blina C2

• Blinatumomab 15 ug/m2/day 

x 28 days, then 7 days off

• Dex 5 mg/m2/dose x 1 

premed (C1 only)UKALLR3, Block 3*

• VCR, DEX week 1

• HD ARAC, Erwinia Weeks 1-2

• ID MTX, Erwinia Week  4

• IT MTX or ITT

UKALLR3, Block 2*

• VCR, DEX week 1

• ID MTX, PEG week 2

• CPM/ETOP week 3

• IT MTX or ITT

• Endpoints

• Primary: DFS

• Other: OS, MRD response, 

ability to proceed to HSCT

• Sample size n=220 (110 per arm)

• Power 85% to detect HR 0.58 

with 1-sided α=0.025

• Increase 2 yr DFS from 45% to 

63%

(208)

(103) (105)

*220

*110 *110

• First patient 

randomized Jan 2015

• Randomization halted 

Sep 2019 (95% 

projected accrual)

Evaluation

Evaluation

Stratifications

• Risk group (HR vs IR)

• For HR: 

• Site (BM vs iEM)

• For BM: CR1 

duration (<18 vs 

18-36mo)

*UKALLR3 reference: Parker, et 

al. Lancet. 2010; 376: 2009-17 
Brown PA, et al. ASH 2019; Abstract LBA-1 and oral presentation.



Brown, P et al: JAMA 2021; 325 (9): 833-842





Locatelli et al. JAMA. 2021



Outcome: OS

Locatelli et al. JAMA. 2021 



Locatelli et al. JAMA. 2021 

Cumulative Incidence of relapse



Peters-C: J Clin Oncol. 2021 Feb 1;39(4):295-307. 



Allogeneic SCT: Superiority for TBI-VP-16 

Peters-C: J Clin Oncol. 2021 Feb 1;39(4):295-307. 



Results: Remission Status

Patients Deaths 2-yr OS
CR1 225 31 0.85±0.03
CR2 164 31 0.81±0.04
CR3 18 3 0.89±0.07

Events 2-yr  EFS

42 0.80±0.03
53 0.61±0.05
4 0.89±0.07

Relapses 2-yr  CIR
31 0.15±0.03
43 0.33±0.04
1 0.00±0.00

TRM 2-yr TRM
11 0.05±0.02
10 0.06±0.02
3 0.11±0.07



HSCT in Children and Adolescents

 TBI and VP-16 Gold standard conditioning regimen

 > 9/10 high resolution matched donors

 Very low complication rate and very good anti-leukemia efficacy

 Excellent results for 

 CR1: very high risk patients

 CR 2: high risk and very high risk patients

 EFS: 80%

 Pre-treatment with Blinatumomab is promising even improvement of 

these results



CAR-T Cell Treatment for Relapse after Allo-HSCT

Bader-P et al.: Blood Advances 2023 in press



Patient characteristics

All patients 81 (100%) All patients 81 (100%)

Diagnosis

CD19 pos prec. B ALL 81 (100)

Age 

(median [range])

12

[1-25]

Indication

Relapse after SCT

1st refrac. relapse

2nd refrac. relapse

65

1

15

(80)

(1)

(19)

Bodyweight

(median [range])

42 Kg

[8 – 135]

Leukemia site

involvement

Isol. BM

Isol. CNS

BM + CNS

Other

41

7

13

20

(51)

(9)

(16)

(25)

Time from HSCT 

to relapse

< 6 months

≥ 6 months

22

43

(34)

(66)

Bader-P et al.: Blood Advances 2023 in press



All Patients  - N = 81 

Bader-P et al.: Blood Advances 2023 in press



Patients with/without Prior SCT

Bader-P et al.: Blood Advances 2023 in press



Time from HSCT to Relapse N= 65

Bader-P et al.: Blood Advances 2023 in press



Summary

 Relapsed and refractory precursor B-ALL in children and adolescents

– which cellular therapy first? 

 Allogeneic HSCT leads to EFS 80%

 Real World Data on CAR-T leads to EFS of 40-50%

 Therefore: Allogeneic HSCT - First!
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