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Can the immune system cure cancer?

106 patients received unmanipulated donor bone marrow (Group 1) and 
102 patients received marrow depleted of T-cells by incubation with the 
monoclonal antibodies Campath-1 or CT-2 and complement (Group 2). The 
incidence of graft failure was higher and of GVHD was lower in Group 2 
than in Group 1. Relapse of leukaemia occurred more frequently in patients 
in Group 2 than in Group 1 (17 v. 2, P<0.001).



Can the immune system cure cancer?

Three patients with hematologic relapse after bone marrow 
transplantation for chronic myelogenous leukemia were treated with 
interferona and transfusion of viable donor buffy coat. All had complete 
hematologic and cytogenetic remission,which persisted 32 to 91 weeks 
after treatment.In two patients graft-versus-host disease developed and
was treated by immunosuppression.These results are an example of 
adoptive immunotherapy without cytoreductive chemotherapy or 
radiotherapy in human chimeras. 



Can the immune system cure cancer?

Kolb, Blood 2008
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Can the immune system cure cancer?

Yes it can  induce remission
Some tumors respond better than others
Beware of the side-effects



The basics of the immune system

Characteristics :

1. Membrane antigens
2. High affinity
3. Effector : C
4. Effector : FcR+ cells



The basics of the immune system

Characteristics :

1. All antigens
2. Low affinity
3. MHC restricted
4. Effector by T cells



Towards immune therapy



Towards immune therapy

Anti-CD3

Anti-tumor antigen

BiTE
Bispecific T cell Engager

Blinatumomab : CD3-CD19 BiTE
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Towards immune therapy

About 80% of the people are either HLA-A1 and/or HLA-A2 and/or HLA-A3



cursus celtherapie

Towards immune therapy
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Towards immune therapy

CD34+ HPC postnatal thymus

OP9-DL1 monolayer

IL-7
FLT3-L
SCF

14 days

Retroviral transduction

Snauwaert , S et al, Leukemia 2014



The basics of EU regulation: ATMP





Target antigen types for adoptive cell therapy

Morgan R A Blood 2013;122:3392-3394

©2013 by American Society of Hematology



The targeted antigens

1. Alloantigens

2. Membrane auto-antigens

3. Cytoplasmic auto-antigens

4. Tumor specific neo-antigens



Medical Sciences

Hematopoiesis-restricted 
minor histocompatibility 
antigens HA-1- or HA-2-
specific T cells can induce 
complete remissions of 
relapsed leukemia 

W. A. Erik Marijt* et al.    PNAS 
(2003)

The targeted antigens: alloantigens

http://www.pnas.org/content/vol100/issue5/images/large/pq0530192002.jpeg
http://www.pnas.org/content/vol100/issue5/images/large/pq0530192002.jpeg
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The targeted antigens: alloantigens



The targeted antigens: alloantigens



The targeted antigens: alloantigens



The targeted antigens: membrane auto-antigens

Sadelain M et al 
Cancer Discov. 2013



The targeted antigens: cytoplasmic auto-antigens



Number of somatic mutations in 

representative human cancers, 

detected by genome-wide 

sequencing studies. 

B Vogelstein et al. 

Science 2013;339:1546-1558

Published by AAAS

The targeted antigens: 
neo-antigens



Efficacy: CAR in CD19+ ALL

16 children median age 9.5 y (5-22y) and 4 adults median age 50y (26-60y) with 
CD19+ ALL were treated. One child had T cell ALL aberrantly expressing CD19. 14/16 
pediatric pts had active disease or +MRD after chemotherapy on the day prior to 
CTL019 cell infusion, while 2 were MRD(-). 3 of 4 adults had active disease prior to 
lymphodepleting chemotherapy, while 1 was in morphologic CR. Lymphodepleting 
chemotherapy varied with most receiving a Cytoxan-containing regimen the week 
prior to CTL019. A median of 3.7x106 CTL019 cells/kg (0.7-18x106/kg) were infused 
over 1-3 days.

There were no infusional toxicities >grade 2, although 5 pts developed fevers within 
24 hrs of infusion and did not receive planned subsequent infusions of CTL019 cells.  
14 patients (82%) achieved a CR, including the patient with CD19+ T ALL, 3 did not 
respond, and 3 are pending evaluation. 11/17 evaluable pts have ongoing BM CR 
with median follow up 2.6 mo (1.2-15 mo).  Three patients with a CR at 1 month 
have subsequently relapsed, 1 with CD19(-) disease. Median follow-up as of August 
1, 2013 was 2.6 mo (1-15 mo) for all pts.

S Grupp et al, ASH 2013



Efficacy: TCR in solid tumors

Debets, 2013



Advanced cell therapy: side effect

1. Cytokine storm     
(IL-6)

2. On-target off-tumor 
toxicity



Advanced cell therapy: side effect

Debets, 2013



Conclusions

1. Immunotherapy for cancer is here to stay

2. The targeted antigen determines efficacy 
and side effects.

3. Lots of optimization is still required


