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Acute Lymphoblastic Leukemia

OBL L1

OBL L2

Atlas of Hematology, Nagoya University School of Medicine Department of Medicine The Branch Hospital, Takuji Ichihashi, December 1996

OBL L1

OBL L3



Cancer Immunotherapy

Non-specific Targeted

Humor al - „Naked” antibodies

Immunotoxins

Humoral → Cellular Check-point

inhibitors
Bispecific

antibodies

Cellular
Hematopoietic stem cell

transplantation
CAR T -cells



„Naked” antibodies
Rituximab (anti-CD20)



GRAAPH study

De novo Ph- ALL, CD20+ >20%, age 18-59 years

R

N=209

Induction, consolidation

Induction, consolidation + R 

(16-18 infusions)

AlloHSCT

Maintenance +/- R

HR

Rituximab

SR
N=209

Maury S, et al., N Engl J Med. 2016



Rituximab

Maury S, et al., N Engl J Med. 2016
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Immunotoxins

Inotuzumab ozogamycin
(anti-CD22 + calichaemicin, humanized)

Advani A, et al., J Clin Oncol 2010

Cortes JE, et al., N Eng J Med 2013



Immunotoxins

Inotuzumab ozogamycin

Rel/Ref B-ALL

R

N=218

Inotuzumab ozogamycin

Standard CHT

Kantarjian H, et al., N 

Engl J Med 2016

INO CHT P

CR 81% 29% <0.001
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Bisepecific antibodies

Blinatumomab
(anti-CD19/anti-CD3)



Any T cell

CD3e

No need for specific receptor

TCR
BiTE®

antibody

X

Blinatumomab mechanize of action:

 T-cells are engaged in immune

response against CD19+ cells

Tumour cell         

No need for MHC expression

and peptide presentation

No need for specific receptor X

X
CD19
EpCAM

CEA

PSMA

TCR, T-cell receptor complex
Adapted from Baeuerle PA & Reinhardt C. Cancer Res 2009;69:4941–4944



Bispecific antibodies

Blinatumomab

Rel/Ref B-ALL

R

N=405

Blinatumomab

Standard CHT

BLINA CHT P

CR/CRi 44% 25% <0.001

Kantarjian H, et al., N Engl J Med 2017
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Annals of Hematology

September 2017, Volume 96, Issue 9, pp 1569–1572 

Low-dose nivolumab-induced responses in acute lymphoblastic

leukaemia relapse after allogeneic haematopoietic stem cell

transplantation

Chan T.S.Y, Sim J.P.Y., Kwong Y.L.Chan T.S.Y, Sim J.P.Y., Kwong Y.L.

Department of Medicine, Queen Mary Hospital, Pokfulam, Road, 

Hong Kong
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Stem cell collection

after G-CSF stimulation

CONDITIONING
(Cht or TBI)

Allogeneic hematopoietic stem cell

transplantation (ALLO-HSCT)

Graft-vs. tumor

(T, NK)

(Cht or TBI)

HSCT
(i.v. infusion)

APLASIA

(sterile room)



Before alloHSCT

Relapsed/refratory mycosis fungoides/Sezary syndrome

5 months after alloHSCT



AlloHSCT – renal cancer

Metastatic renal

cancer, resistant

to CHT

N=19

Childs et al., 

NEJM 2000

Cy 60 mg/kg d. -7,-6

Fludara 25 mg/m2 d. -5,-4,-3,-2,-1

+ alloHSCT







Graft-versus-leukemia in ALL

CIBMTR – retrospective analysis: association of GvHD with outcome

alloHSCT in CR1/CR2; N=5215

Relapse HR (95%CI) p

aGVHD 1-2 / no cGVHD 0.7 (0.58-0.84) 0.0001

aGVHD 3-4 /no cGVHD 0.61 (0.45-0.82) 0.001

cGVHD / no aGVHD 0.66 (0.51-0.85) 0.0001

cGVHD with aGVHD 1-2 0.57 (0.45-0.73) <0.0001

Yeshurun M et al., ASH 2017, 

abstract #518

cGVHD with aGVHD 1-2 0.57 (0.45-0.73) <0.0001

cGVHD with aGVHD 3-4 0.49 (0.35-0.71) 0.0001

Overall survival HR (95%CI) p

aGVHD 1-2 / no cGVHD 0.83 (0.7-0.98) 0.025

aGVHD 3-4 /no cGVHD 2.43 (2.04-2.89) 0.001

cGVHD with aGVHD 3-4 1.46 (1.18-1.81) 0.0001
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CHIMERIC ANTIGEN RECEPTOR (CAR) T-CELLS

June CH, et al., Front Immunol 2018



CAR T-cells production

Hartman J, et al., EMBO Molecular Medicine 2017



June CH, et al., Science 2018



CAR T-cells: B-ALL

Relapsed/refractory B-ALL

N=30; Age 5-60 years

Lentivirus vector

CTL019

Maude SL, et al., N Eng J Med. 2014

N 30

CR mol 90%



CAR T-cells: B-ALL

Relapsed/refractory B-ALL

N=75; Age 3-23 years

Lentivirus vector

CTL019 (Tisagenlecleucel)

N 75

Maude SL, et al., N Eng J Med. 2018

CR mol 81%



CHINA (Langfang)
R/R B-ALL 

N=83

Age: 10 (2-61) years

CD19:28.3z-CAR

CAR T-cells as a bridge to alloHSCT ?

Zhang X, et al., ASH 2018, 

abstract #280



UK (Londyn)
R/R B-ALL, 

N=8

Age: 1-24 years

CD19 + CD22

„Pooled” CAR T-cells

Amorolia PJ, et al., ASH 2018, 

abstract #279

N=8

CR 75%



USA (Seattle)
R/R/MRD+ B-ALL, 

N=7

Age: 1-26 years

CD19xCD22

Multi-CAR T-cells

Gardner R, et al., ASH 2018, 

abstract #278

N=7

CR 71%



USA (Stanford)
R/R B-ALL/NHL, 

N=7

Wiek: 35-75 years

CD19/CD22

Tandem „Bispecific” CAR T-cells

Schultz L, et al., ASH 2018, 

abstract #898



DGN

PRE-TREATMENT: Dexa

INDUCTION II: FLAM+/-R INDUCTION II: MiniFLAM+/-R

CONSOLIDATION:

Mtx/Vep/Dexa

CR, MRD-I ≥0.1%

<40 y ≥40y

MRD-I

PALG ALL7 B Ph(-) <55 y

NR

INDUCTION I: DNR/VCR/PEGAsp/Dexa+/-R

CONSOLIDATION I: INDUCTION III: FLAM

NR

INDUCTION II: 
Blina/Ino

CR, MRD-I <0.1%

High risk

MRD >0.1% (FC) po indukcji

MRD > 0.01% (FC) during/after consolidation

WBC >30 G/l

CNS involvement

MLL rearrangement

CONSOLIDATION III: Mtx/Vep/Dexa+/-R

MAINTENANCE: 
6xMP/Mtx/DNR/VCR/PDN+/-R

8xMP/Mtx/VCR/PDN+/-R

MAINTENANCE:
12xMP/Mtx+/-R

AutoHSCT

CONSOLIDATION I: 
Mtx/Vep/Dexa+/-R

CONSOLIDATION II: Cy/HD-AraC/PEGAsp+/R

AlloHSCT

HR

CR INDUCTION III: FLAM

CR/NR

SR

MRD-II

MRD-III






