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Oral 

Blinatumomab Oral Presentations
ASH 2023

Non-Amgen Sponsored Studies

Pediatric Patients with High-Risk B-Cell ALL in First Complete Remission May Benefit from Less Toxic Immunotherapy with 
Blinatumomab – Results from Randomized Controlled Phase 3 Trial AIEOP-BFM ALL 2017- Martin Schrappe 
Oral Presentation ID: 825

Blinatumomab in Combination with Immune Checkpoint Inhibitors in Relapsed/Refractory CD19+ Leukemias: A Phase I 
Study – Jonathan A. Webster
Oral Presentation ID: 966 

Poster

ALL, acute lymphoblastic leukemia; CD, cluster of differentiation.
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ASH 2023

Non-Amgen Sponsored Studies

Assessment of Outcomes of Consolidation Therapy by Number of Cycles of Blinatumomab Received in Newly Diagnosed 
Measurable Residual Disease Negative Patients with B-lineage Acute Lymphoblastic Leukemia: in the ECOG-ACRIN E1910 
Randomized Phase III National Clinical Trials Network Trial – Selina M. Luger
Poster ID: Poster 2877

Updated Results From a Phase II Study of Hyper-CVAD, with or without Inotuzumab Ozogamicin, and Sequential 
Blinatumomab in Patients With Newly Diagnosed B-Cell Acute Lymphoblastic Leukemia – Daniel Nguyen
Poster ID: Poster 4245

Chemotherapy Sparing Induction Followed By Consolidation and Maintenance with Blinatumomab and Concurrent Oral
Tyrosine Kinase Inhibitor Therapy for Newly Diagnosed Philadelphia Chromosome Positive Acute Lymphoblastic Leukemia:
Primary Endpoint Results from the BLISSPHALL Study – Mark Blaine Geyer
Poster ID: Poster 1510

A Phase IB/II Study of Blinatumomab in Patients with B-Cell Acute Lymphoblastic Leukemia (ALL) and B-Cell Non-Hodgkin 
Lymphoma (NHL) As Post-Allogeneic Blood or Marrow Transplant (alloBMT) Remission Maintenance – Jonathan A. Webster
Poster ID: Poster 3582

Oral Poster

CVAD, cyclophosphamide, vincristine, doxorubicin, dexamethasone.
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Blinatumomab Poster Presentations
ASH 2023

Non-Amgen Sponsored Studies

Phase 2 Trial of Mini-Hyper-CVD Plus Inotuzumab Ozogamicin, With or Without Blinatumomab, in Older Patients With Newly 
Diagnosed Philadelphia Chromosome-Negative B-Cell Acute Lymphoblastic Leukemia – Wei Ying Jen
Poster ID: Poster 2878

A Phase II Study of Low-Intensity Chemotherapy (Mini-Hyper-CVD) and Ponatinib Followed by Blinatumomab and Ponatinib in 
Patients With Philadelphia Chromosome-Positive Acute Lymphoblastic Leukemia – Wei Ying Jen
Poster ID: Poster 2868

Chemotherapy-Free Combination of Blinatumomab and Ponatinib in Adults With Newly Diagnosed Philadelphia 
Chromosome–Positive Acute Lymphoblastic Leukemia: Updates From a Phase II Trial – Fadi G. Haddad
Poster ID: Poster 2827

Improved MRD Negativity Rates in Adverse Genomic Risk B-ALL Patients with Chemotherapy/ Blinatumomab Induction: 
Experience from the Australasian Leukaemia Lymphoma Group (ALLG) ALL06/09 Studies – Deborah L. White
Poster ID: Poster 1609

Oral Poster

B-ALL, B-cell precursor acute lymphoblastic leukemia; CVD, cyclophosphamide, dexamethasone, methotrexate, cytarabine; MRD, minimal residual disease.
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Blinatumomab Poster Presentations
ASH 2023

Non-Amgen Sponsored Studies

Dose Dense Mini Hyper CVD, Inotuzumab Ozogamicin , and Blinatumomab Achieves Rapid MRD Negativity in Philadelphia 
Chromosome Negative Acute Lymphoblastic Leukemia – Trevor Jamison
Poster ID: Poster 1508

Oral Poster

CVD, cyclophosphamide, dexamethasone, methotrexate, cytarabine; MRD, minimal residual disease.
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Pediatric Patients with High-Risk B-Cell
ALL in First Complete Remission May 

Benefit from Less Toxic
Immunotherapy with Blinatumomab –
Results from Randomized Controlled

Phase 3 Trial AIEOP-BFM ALL 2017
Martin Schrappe, Franco Locatelli, Maria Grazia Valsecchi, Gunnar Cario, Michaela 

Vossen-Gajcy, Jan Stary, Andishe Attarbaschi, Nicole Bodmer, Draga Barbaric, Sarah 
Elitzur, Daniela Silvestri, Alexandra Kolenova, Anja Möricke, Jean-Pierre Bourquin, 

Luciano Dalla-Pozza, Martin Stanulla, Shai Izraeli, Carmelo Rizzari, Fiona Poyer, Arend 
von Stackelberg, Valentino Conter, Martin Zimmermann, and Andrea Biondi

on behalf of the AIEOP-BFM ALL Study Group
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AIEOP-BFM ALL 2017
International investigator-initiated inter-group multi-

center open-label randomized clinical trial (Phase III)

Trial Steering Committee (composed by National Coordinators): 
A. Biondi (AIEOP), J. Starý (CPH), S. Elitzur (INS), A. Kolenova (SPHOS), 
A. Attarbaschi/ G. Mann (BFM-A), D. Barbaric (ANZCHOG), N. 
Bodmer/ F. Niggli (BFM-CH), M. Schrappe (BFM-G)

Sponsor: 
University Medical Center Schleswig-Holstein (Kiel, Germany)

EudraCT Number: 2016-001935-12
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AIEOP-BFM ALL 2017

Participating countries
(study groups)

• Australia (part of ANZCHOG)
• Austria (BFM-A)
• Czech Republic (CPH)
• Germany (BFM-G)
• Israel (INS)
• Italy (AIEOP)
• Slovakia (SPHOS)
• Switzerland (BFM-CH)

Planned recruitment

Start of enrollment
Patients enrolled for this report
Closure of enrollment in B-ALL

5 years, approx. 1000 new pts (per year)
all subtypes of ALL, 0-<18 yrs of age
7-15-2018
up to October 31, 2022
August 31, 2023
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Enrollment in trial AIEOP-BFM ALL 2017 
(up to Oct. 31, 2022)
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AIEOP-BFM ALL 2017: Treatment overview
and randomizations for B-ALL
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High risk (HR)
• no complete remission on day 33 or
• positivity for KMT2A::AFF1, or
• positivity for TCF3::HLF1, or
• hypodiploidy <45 chromosomes, or
• FCM-MRD in BM on day 15 ≥ 10% and not ETV6::RUNX1

positive, or
• IKZF1plus and PCR-MRD at TP1 positive or inconclusive, and 

not positive for ETV6::RUNX1, TCF3::PBX1 or KMT2A rearr. 
other than KMT2A::AFF1, or

• PCR-MRD at TP1 ≥ 5x10-4 and positive < 5x10-4 at TP2 (PCR-
MRD SER), or

• PCR-MRD at TP2 ≥ 5x10-4, or
• age < 1 year and any KMT2A rearrangement

Medium risk (MR)
• no HR criteria and no SR criteria

Standard risk (SR)
• no HR criteria and
• PCR-MRD at TP1 negative for all investigated markers 

with at least one marker with a quantitative range of 
≤ 10-4 or 

• inconclusive PCR-MRD result at TP1 and PCR-MRD not 
positive at TP2 and FCM-MRD in BM d15 < 0.1%

Risk stratification for B-ALL in trial AIEOP-BFM 
ALL 2017

Combined use of FCM-based and ASO-PCR-based MRD-detection
(FCM: Flow cytometry; ASO RQ-PCR: allele-specific oligonucleotide real-time quantitative PCR) 
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Randomization in HR: 
Experimental arm (EA): 2 courses of Blinatumomab
(28-d continuous infusion) vs.  Control arm (CA): 2 
courses of chemotherapy (blocks HR-2 and HR-3) 

Primary study question
• Can the pEFS from time of randomization 

be improved by replacing two 
conventional highly intensive 
chemotherapy courses by two cycles of 
post-consolidation immunotherapy with 
Blinatumomab (15 µg/m²/d for 28 days 
per cycle) plus 4 doses intrathecal 
Methotrexate?

Secondary study questions
• Can treatment-related life-threatening 

complications and mortality during the 
intensified consolidation phase of high-
risk treatment be reduced when 
replacing two intensive chemotherapy 
courses by two cycles of immunotherapy 
with Blinatumomab?

• What is the proportion of patients with 
insufficient MRD response to 
Blinatumomab as defined in the protocol 
as compared to the MRD response after 
the HR-2’ block in the control arm?
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AIEOP-BFM ALL 2017: Randomization R-HR (B-ALL)
2 cycles Blinatumomab or courses HR-2’ + HR-3’
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AIEOP-BFM ALL 2017:  Randomization in
HR-B-ALL (R-HR)

Enrollment
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Patients and methods (1)

• 728 pts with HR B-ALL enrolled from July 15, 2018 to October 31, 2022 *
• 619 pts were eligible for randomization

• 572 pts were randomized (92.4% of those eligible) 
• Reasons for non-eligibility were: 

o Event (death or relapse) before randomization was due (26), 
o Down syndrome (25; scheduled for a non-randomized intervention with BLIN), 
o presence of TCF3::HLF (3; could receive any alternative therapy including BLIN), 
o discontinuation/substantial change of preceding therapy (23) or
o other protocol exclusion criteria (32). 

• One pt assigned to the experimental arm (EA) and 4 pts assigned to the control arm (CA) 
received the other arms, respectively.

* Data frozen in May 2023
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• For this report on randomization of Blinatumomab (BLIN) vs intensive chemotherapy (HR-2, 
HR-3), medically relevant adverse reactions of special interest (ARSI) were analyzed 
(intent-to-treat analysis)

• +/- life-threatening ARSI
• Only events during the randomized treatment phase were analyzed (before the next

treatment element was started)

Patients and methods (2)
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Results in R-HR: overview

All ARSI Life-threatening ARSI
Control 

(HR-2, HR-3)
Experimental 
(BLIN cycles

1+2)

P 
(Fisher 
exact
test)

Control 
(HR-2, HR-

3) 

Experimental 
(BLIN cycles

1+2) 

P 
(Fisher 
exact
test)

N %* N %* N %* N %*
N of pts with
ARSI

61 22.8 29 10.3 <0.001 14 5.2 0 0 <0.001

N of ARSI 71 26.5 33# 11.7 15 5.6 0 0

* related to 268 pts in control arm, and 281 pts in experimental arm

NOTE: 16 pts switched in/after the first BLIN cycle to the HR blocks due to toxicity or poor response to BLIN
# 3 of the 33 ARSI in the EA were related to HR blocks (observed in 3 of the 16 pts that switched to HR blocks).
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Results in R-HR (1)  

All ARSI Life-threatening ARSI
Control 

(HR-2, HR-3)
Experimental 

(BLIN cycles 1+2)
Control 

(HR-2, HR-3) 
Experimental 

(BLIN cycles 1+2) 
N % * N % * N % * N % *

Infections 20 § 7.5 1 0.4 9 3.4 0 0
Immune system
disorders

27 10.1 7 # 2.5 3 1.1 0 0

*related to 268 pts in control arm, and 281 pts in experimental arm
§ bacterial infections most frequent but also some fungal infections (n=3), and some without clear data
on origin
# Cytokine release syndrom (CRS) ≥ grade 2 in 5 pts; 

allergic reactions to asparaginase in 2 pts after having been switched to CA
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Results in R-HR (2)  

All ARSI Life-threatening ARSI
Control 

(HR-2, HR-3)
Experimental 

(BLIN cycles 1+2)
Control 

(HR-2, HR-3) 
Experimental 

(BLIN cycles 1+2) 
N %* N %* N %* N %*

Nervous system
disorders

6 # 2.2 21 # 7.5 1 0.4 0 0

Gastrointestinal 
disorders

6 § 2.2 0 0 1 0.4 0 0

Hepato-biliary
disorders

2 0.7 0 0 1 0.4 0 0

# 2 in CA, and 17 in EA were seizures grade 2 or 3
§ 5 out of 6 were diagnosed with acute pancreatitis
*related to 268 pts in control arm, and 281 pts in experimental arm
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Conclusions

• This first randomized trial in newly diagnosed pts with HR B ALL confirms  the favorable 
toxicity profile previously reported with Blinatumomab in pediatric patients with 1st

relapse (Locatelli F et al, JAMA 2021; Brown P et al, JAMA 2021; Hogan LE et al, J Clin 
Oncol 2022).  

• If upcoming analyses of outcome data in trial AIEOP-BFM ALL 2017 will not show any 
inferiority of the EA in terms of anti-leukemia efficacy, blinatumomab replacement of 
some of the intensive chemotherapy blocks will become the new standard of care for 
treatment in newly diagnosed patients with HR B-ALL.
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Blinatumomab: a CD19/CD3 bichimeric T cell
engager antibody construct (BiTE)

• MRD+ ALL pts:
– 78% of pts converting to MRD- associated 

with a median survival of 40.4 months

• Overt relapse:
– 44% CR rate associated with a median 

DOR of 7.3 months
– 76% of responders MRD-

• PD-L1 and soluble CTLA-4 are more 
highly expressed in blinatumomab 
non-responders 

Sources:  Gokbuget et al.  Blood.  2018.  131 (14)
Kantarjian et al.  N Engl J Med. 2017.  376(9)

 Kohnke et al.  J Hematol Oncol.  2015.  8 (1).
Mansour et al.  Leuk Lymphoma.  2014.  55 (9).



Phase I Dose Escalation Trial of Blinatumomab, Nivolumab,  
and Ipilimumab in CD19+ Pre-B ALL and MPAL

1⁰ Objectives:
– Evaluate the safety and tolerability of these combinations
– Determine the maximum tolerated dose (MTD)

2⁰ Objectives:
– Determine the anti-leukemia effect as measured by CR and MRD status

Exploratory:
– Examine changes in T cell subsets, T cell co-signaling receptor expression, co-signaling 

molecules on blasts, and levels of cytokines

Eligibility:
– Age ≥16 years-old with CD19+ Pre-B ALL or CD19+ MPAL
– Relapsed or refractory disease or newly diagnosed, ineligible for intensive chemotherapy
– Ph+ Pre-B ALL if failed at least one 2nd generation TKI
– ECOG performance status 0-2 and adequate end organ function 
– No Active CNS, testicular, or isolated extramedullary leukemia



Study Design

Dose Level
Dose

Blinatumomab1 Nivolumab2 Ipilimumab2

A1 (-) 9 µg/day IV on D1-7
28 µg/day IV on D8-28 80 mg IV q 2wks (none)

A1 (same) 240 mg IV q 2wks (none)
B1 (-) (same) 80 mg IV q 2wks 1 mg/kg IV q6wks 

B1 (same) 240 mg IV q 2wks 1 mg/kg IV q6wks 
1 After cycle 1, blinatumomab is given at 28 µg/day IV on D1-28 of a 42-day cycle
2 Drug to start day #11 following blinatumomab

Cycle 1
28 mcg/day

Day 11 Day 25 Day 39

9 mcg/day

Day 0 Day 8

= Nivolumab = Ipilimumab
(DL B1 + B-1)= Blinatumomab= Prephase





All (N=27) DL A1 (N=14) DL B1 (N=3) DL B-1 (N=10)

Median Age (Range) 55 (24-84) 56 (24-84) 57 (28-70) 53 (33-78)
Female Gender (%) 13 (48%) 6 (43%) 1 (33%) 6 (60%)
Median % BM Blasts (Range) 60 (0.2-98) 72 (10-98) 54 (43-95) 12 (0.2-95)
Median ECOG PS (Range) 1 (0-2) 1 (0-2) 1 (1-2) 1 (0-2)
Disease

Ph- B ALL 20 (74%) 9 (64%) 3 (100%) 8 (80%)
Ph+ B ALL/LBC CML 4 (15%) 3 (21%) 0 (0%) 1 (10%)

MPAL 3  (11%) 2 (14%) 0 (0%) 1 (10%)
Disease Status
Relapsed/Primary Refractory 25 (93%) 13 (93%) 3 (100%) 9 (90%)

MRD+ 1 (4%) 0 (0%) 0 (0%) 1 (10%)
Newly Diagnosed 1 (4%) 1 (7%) 0 (0%) 0 (0%)

Prior Blinatumomab 7 (26%) 3 (21%) 0 (0%) 1 (10%)
Prior Inotuzumab 3 (11%) 0 (0%) 0 (0%) 3 (30%)
Prior AlloBMT 9 (33%) 4 (29%) 1 (33%) 4 (40%)
Prior EM Disease 4 (15%) 0 (0%) 0 (0%) 4 (40%)

Demographics



Adverse Events
DLTs
DL A1 (1/12):  G4 Infusion-related reaction with G3 hypotension 2/2 nivolumab
DL B1 (2/3):  G5 Pneumonitis AND G2 GVHD both deemed likely 2/2 nivolumab 
+ ipilimumab
DL B-1 (1/8):  G3 Delirium 2/2 nivolumab + blinatumomab 

iRAEs
Rash:  Grade 2 (2) and Grade 3 (1)
Pneumonitis:  Grade 2 (1) and Grade 5 (1)
Diarrhea:  Grade 3 (1)
Hepatotoxicity (AST, ALT, GGT, and bili): Grade 2 (1) and Grade 3 (1)
Hypothyroidism:  Grade 2 (1)



Responses (CR)
All (N=22)* DL A1 (N=12) DL B1 (N=3) DL B-1 (N=7)*

Unselected 15 (68%) 9 (75%) 3 (100%) 3 (43%)
Blasts >50% (N=13) 8 (62%) 5/8 (62.5%) 2/2 (100%) 1/3 (33%)
Blasts ≤50% (N=9) 7 (78%) 4/4 (100%) 1/1 (100%) 2/4 (50%)
Disease

Ph- B ALL (N=16) 11 (69%) 6/8 (75%) 3/3 (100%) 2/5 (40%)
Ph+ B ALL/LBC CML (N=3) 3 (100%) 2/2 (100%) 1/1 (100%)

MPAL (N=3) 1 (33%) 1/2 (50%) 0/1 (0%)
Disease Status

Relapsed (N=15) 10 (67%) 5/6 (83%) 3/3 (100%) 2/6 (33%)
Primary Refractory (N=6) 4 (67%) 3/5 (60%) 1/1 (100%)
Newly Diagnosed (N=1) 1 (100%) 1/1 (100%)

Prior Blinatumomab (N=4) 1 (25%) 1/1 (100%) 0/3 (0%)
Prior Inotuzumab (N=2) 0 (0%) 0/2 (0%)
Prior AlloBMT (N=7) 6 (86%) 3/3 (100%) 1/1 (100%) 2/3 (67%)
Prior EM Disease (N=4) 1 (25%) 1/4 (25%)
*One patient was in CR at baseline with MRD and was not included in this response analysis



Response and Relapse Details

All (n=23) CR on-study 
(n=15)

No CR (N=7) MRD+ at 
enrollment 

(n=1)
MRD- CR by MFC (sensitivity <10-4) 15 (65%) 15 (100%) 0 (0%) 0 (0%)
Relapse/Primary Refractory 9 (60%) 7 (100%) 0 (0%)

Extramedullary Disease Present 3 (33%) 3 (43%)
CD19-negative 2 (22%) 2 (29%)

Subsequent Allogeneic Transplant 12 (52%) 9 (60%) 2 (29%) 1 (100%)
Transplant w/o Intervening Rx 8 (67%) 7 (78%) 0 (0%) 0 (0%)

Post-Transplant Relapse 2 (17%) 2 (20%) 0 (0%) 0 (0%)
Post-Transplant Death in Remission 3 (25%) 2 (22%) 1 (50%) 0 (0%)
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Conclusions and Next Steps
• Blinatumomab in combination with immune 

checkpoint inhibitors is feasible and safe
– Good outcomes with subsequent alloBMT (n=12) and those 

with a high baseline disease burden (>50% blasts in BM)
– Poorer outcomes in small subsets with EM, MPAL, and prior 

blina exposure
• Correlative studies are ongoing in the Luznik Lab to 

include T-cell and blast co-signaling receptor 
expression and RNA seq studies with pre-treatment, 
post-treatment, and relapse samples

• Consideration of a randomized trial in R/R B ALL
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