
Discussion 
 Allogeneic T Cell reactivity to host tissues could result in different form of Graft versus Host Disease (GvHD) or of cell 

proliferation. The severity and time of onset of this unwanted effect is dependent on the cell modification, stimulation and 
cell expansion method used.  

 Different techniques must be used to evaluate cell persistency and distribution of the injected cells and to put in the 
correct perspective the findings observed: Flow cytometry, Immunohistochemistry, quantitative PCR.  Additional 
techniques (for example clonality tests) could be used. 

 The effects of any cell modification to decrease the reactivity of the T cells versus a non-self environment, with the intent 
of reaching an allogeneic «out-of-the-shelf» product, has to be taken into account.  

 The CAR-T cell behavior in presence or absence of the CAR antigen has also to be considered.  

Microscopic Findings 

Histological changes are comparable to those 
reported as indicative of GvHD in both animal 
models and humans: perivascular inflammatory 
cell infiltration/ inflammation, perivascular 
fibrosis in the spleen, lungs and liver, epidermal 
hyperplasia and adnexal atrophy in the skin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Extreme cases of T-cells reactivity can lead to 
atypical lymphocytic proliferation that can  
resemble lymphomas, the  caryotype analysis 
can help in the interpretation of data (e.g. 
clonality test) 
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• CAR T cells (Chimeric Antigen Receptor T cells) are ex-vivo 
modified autologous or allogeneic cells  whose receptor proteins  
have been engineered to give T cells the new ability to be activated 
by specific targets.  

• CAR T cells immunotherapy targeting specific tumour antigens are 
currently amongst the innovative and most promising therapies 
showing significant response in the treatment of different 
leukemias.  

• One of the major clinical complication (and limitation) of human 
cells administration in cancer patients is Graft versus Host Disease 
(GvHD) and different strategies have been developed to decrease 
this adverse reaction in human use.  
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Based on the peculiarity of this therapeutic approach, customized 
preclinical safety programs have to be properly designed taking into 
account the different claims (autologous or allogeneic therapy) of  
each project and the limitations of the animal models to investigate 
the following main points.  

• bio-distribution  

• persistency  

• any adverse effects of cell administration 

  

The reaction of the exogenous cells versus the host environment and 
their relevance and predictivity for the clinical use has to be taken 
into account to properly evaluate the effects observed in preclinical 
species. 

 

Study Outline 

• 3 to 6 months post cells injection, with 
interim end-point.  

• Controls 

• Unmodified T cells / mock modified T-cells 
groups. 

• In-vivo observations 

• Clinical pathology: Hematology, serum 
chemistry, cytokines (in particular IFN-γ, 
GM-CSF, IL-2, TNF-α and IL-6). 

• Histopathology and Immunohistochemistry. 

• Cell distribution evaluation: PCR, FACS 

Bioanalysis  

to assess proliferation, phenotype and 
persistence of T cells 

• Specificity:  
Human cells  CAR T cells  tumor cells 

• Sensitivity 

• Tissue selection  

Methods 

• Immunohistochemistry 
HLA, others 

• Flow cytometry 
Selected markers 

• qPCR / ddPCR: expression of selected 
genes  in different tissues – organs. 

 

 Flow cytometry 

 FACS analysis 

evaluate the 
timecourse 
presence of the 
human CAR T cells 
with no need of 
additional animals. 
 

 Cytokine 

 Human cytokines 

could be released 
by activated T cells 
also reflecting 
proliferative status 
 

 PCR 

 

 

 

 

 

 

 

Evaluation of biodistribution in different tissues by 
quantitative PCR analysis of selected genes and 
evaluation of the association of the CAR DNA sequence 
with the genome of human cells. 

A target in the host stimulate  cell leading to 
proliferation in various tissues.  >>> GvHD 

Dependent on cell source, design,  vitality 
and sensitivity versus host tissues. 

Different stages of cell life- proliferation-
maturation can be present. 

Ratio primer /mouse cpm 

Group 
Unmodified 

cells 10*10^6 
Unmodified cells 

30*10^6 
CART cells 
 10*10^6 

CART cells 
 30*10^6 

  CAR-T  human  CAR-T  human  CAR-T  human  CAR-T  human  

Week 2 0.0% 0.1% 0.0% 0.9% 0.2% 0.2% 0.9% 0.9% 

Lung 0.0% 0.5% 0.0% 4.1% 0.8% 0.8% 4.6% 4.9% 

Spleen 0.0% 0.3% 0.0% 1.8% 0.3% 0.3% 1.7% 1.6% 

Week 
13 0.0% 0.5% 0.0% 3.9% 1.9% 1.1% 2.7% 2.6% 

Brain 0.0% 0.1% 0.0% 0.2% 0.1% 0.1% 0.6% 0.6% 

Colon 0.0% 0.0% 0.0% 0.0% 1.6% 1.1% 0.3% 0.4% 

Ileum 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.0% 0.0% 

Lung 0.0% 1.5% 0.0% 9.9% 2.5% 2.6% 1.1% 2.5% 

Ovaries 0.0% 0.3% 0.0% 0.2% 0.1% 0.1% 0.2% 0.1% 

Skin 0.0% 0.4% 0.0% 4.5% 2.7% 2.6% 3.0% 2.8% 

Spleen 0.0% 1.6% 0.0% 11.5% 2.4% 1.6% 6.3% 6.9% 

Testes 0.0% 0.2% 0.0% 0.8% 0.2% 0.2% 1.0% 0.9% 

  GM-CSF IFN-γ 

Day D1 D21 D56 D1 D21 D56 

Control 
Vehicle 

9.15 0 0 7.31 1.12 5.72 

T 
cells  

low 
dose 

0 95.7 0 2.9 337 10.9 

T 
cells 

high 
dose 

0 117 585 8.69 300 1485 
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Body Weights  

Allo-CART 10x10e6 Allo-CART 30x10e6

Auto-CART 10x10e6 Auto-CART 30x10e6

Untreated control

In-vivo main 
observations:  

• body weight 
decrease 

• worsening of 
general conditions  
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Fig. 7 and 8 Spleen: Immunohistochemical stainings (Unmodified T 
cells, high dose)  

A) Staining with ab52959, an antibody specific for human CD3.  
B) Staining with 2GV6, an antibody reacting with human and mouse 
CD3. Numerous cells expressing CD3 were detectable with both 
stainings. (Thanks to R. Schönauer, AnaPath GmbH) 

Average CD45+/CD3+ human T cells in peripheral blood 

CAR T Cells for autologous therapy 

Week 2

Primer Lung Spleen Brain Colon Ileum Lung Ovaries Skin Spleen Testes

CAR 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

human 0.4% 0.3% 0.1% 0.0% 0.0% 1.7% 0.2% 0.8% 1.8% 0.0%

CAR 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

human 6.3% 2.3% 0.1% 0.0% 0.0% 11.0% 0.8% 5.1% 12.2% 0.8%

CAR 0.8% 0.3% 0.1% 0.2% 0.3% 2.4% 0.1% 1.6% 2.1% 0.2%

human 0.8% 0.3% 0.1% 0.1% 0.2% 2.6% 0.1% 1.7% 1.9% 0.2%

CAR 5.8% 1.8% 0.7% 0.3% 0.0% 4.5% 1.2% 4.2% 10.3% 1.0%

human 5.2% 1.9% 0.6% 0.4% 0.0% 4.1% 0.9% 4.4% 9.6% 0.9% 30*10^6

Ratio primer /mouse cpm

Group

Unmodified 

cells 10*10^6

Unmodified 

cells 30*10^6

Week 13

CART cells

 10*10^6

CART cells


