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Abstract 
The imSAVAR second stakeholder workshop was held on the fourth of November 2020. There were 51 
attendees. The focus was on the Checkpoint Inhibitor Mechanism of action. The workshop began with a 
presentation of the work that has been done to complete a immune related adverse outcome pathway 
for checkpoint inhibitors.  

A major outcome of the discussion was that while the original concept was that for each MoA there would 
be one irAOP, for checkpoint inhibitors this concept is not useful as there are multiple different types of 
checkpoint inhibitors with different type of toxicities and in different organ systems.  

The regulatory perspective provided by one of the regulatory experts from the partner was that indeed 
there should be specific irAOPS. She also pointed out that there are not a lot of organ on the chip systems 
in the current dossiers meaning this may be something that could be a topic more formal regulatory 
advice.  

The plan is to move forward with the different irAOPS with the development of more case studies, 
engagement of industry partners and evolution of the organ on a chip models. 
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Agenda 2nd Workshop 
1. irAOP and case studies - Covance - 20 minutes 
2. What do we do and what can we do - Novartis - 10 minutes 
3. Discussion 

a. Who is most interested in this MoA? 
b. irAOP the right approach? 
c. Target organ specificity - which organs are the most important? 
d. Modelling autoimmune-like toxicity 

4. Regulatory perspective 
i. Ex. Does it make sense to do a CRS assay for this MoA? 

a. Biosimilar development 
b. Access to test molecules 
c. Awareness of other initiatives in the field 
d. Focus and plan 

j. Models to work on etc. 

1. Presentation on Check point inhibitor irAOP 
Developed based on IL-6 and Cytokine Release Syndrome because of what was found in the literature and 
the fact that patients respond to anti-IL6. Feedback from the consortium: 

• consider combinations 
• include AOPs other that CRS 
• contribution of auto-antibodies 
• Expand mode of action scope 

Impact 

• qualify/disqualify the utiliity of the novel models/biomarkers 
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2. Partner perspectives on the CPI irAOP 
Contributions of COVANCE to imSAVAR: 
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Anti-PD-1 case study 
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3. In Vitro Systems towards a personalised Medicine approach 
Contributions of Transgene to imSAVAR: 
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4. What do we do and what can we do? 
Jonathan Moggs (Novartis): 

• There are significant clinical toxicities in checkpoint inhibitors 
o Hepatotoxicity 
o Cytokine Release syndrome 
o Cardiovascular 

• Combination therapies have a synergistic toxicity 
• MoA scope is very broad 
• Combinations are also very broad 

o What is the best way to assess combination immune toxicities 
• There are lots of clinical databases 
• Drug inserts are great sources of list of toxicities seen 
• Should be focused on more severe and difficult to predict toxicities that are dose limiting 
• Anticipated impact 

o Benchmark models/biomarkers in animal models 
o Identify safe first in human start dose 
o know how to monitor in clinic 
o identify mitigation strategy 
o Biosimilars need nonclinical models to assess that thet are not 

• anti-CTL4 case study as presented by Jim Munroe 
• Can't do too many toxicities or MoAs 

o Liver Toxicity looks the most promising 
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5. Should you have a single irAOP for each case study or multiple 
irAOPs for each case study? 

 

• Single irAOP vs multiple irAOPs 
o Trying to write one irAOP was difficult because there are multiple different toxicities 

and was hard to put into one irAOP 
o Some of the toxicities will have shared elements, but the histology of different 

organs are different 
o When you combine therapies it will get quite complex 

• Might be best to start with the most severe and dose limiting toxicity difficult to predict - 
then as you combine the complexity will grow 

• The toxicities link well with the MPS models that are now listed in the consortium 
• They would be a sort of mind map that could be used to dissect the toxicities the irAOP 

could be a benchmark for how to choose your models 
• This will allow subteams to make the case for the individual toxicities 
• In the chemical toxicity field everything starts with a molecular initiating event and often 

they are very similar and it is okay to use assays for the building blocks that may be used 
across multiple outcome pathways 

• AOP is an analytical construct to explain a clinical outcome 

6. Is the irAOP the right approach? 
• Target organ specificity - which organs are the most important? Modelling autoimmune-like 

toxicity - how can this be done? 
o This is a big challenge 
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o In the organ on a chip you do not have a model of a artificial lymph node but there 
are macrophages and NK cells, but Alexander and Peter are working on an artificial 
lymph node 

• It is really dependent upon the immune repetoire of the patient and this would make it very 
difficult to predict underlying immune response 

• You could in the future you could incorporate cells from an individual patients. 
• Should be three different phases 

 Healthy cell models to reflect complexity 
 Patient derived cells 

o Patient specific models 

7. Regulatory perspective 
• Ex. Does it make sense to do a CRS assay for this MoA? 
• Biosimilar development 
• Access to test molecules 
• Awareness of other initiatives in the field 
• Gaby has been working at PEI on monoclonal antibodies has not come across AOPs in the 

documentation so far. For small molecules they would have come in contact on this 
o It might be good to join the safety assessment board and the EMEA. This is 

something we should pursue and Gaby has contacts with them. 
o They have also not seen a lot of organ on a chip models in the dossier's but there is 

interesting in learning about these techniques 

8. Organ on chip models 
Liver toxicity 

 



 
 
 
 

 
imSAVAR Deliverable Report D1.4: 2nd imSAVAR Workshop 
15.01.2021 

18 

• in vitro with multiple cell sources and multiple readouts 
 Can look at vasculature and hepatic chamber 

o Look at clinical readouts and any type of assay that can be performed in a 69 well 
plate that would allow for the testing of inhibitors 

o Could be a bridge between preclinical models and clinical outcomes 
o Has the model been tested with a positive control - Rilumab 

• What kind of samples would you use in the system? 
o It is easy to use the primary cells of patients into the model and iPSCs 

• Can you differentiate the cells from blood? 
 So, far it has been done with iPS cell line 
 Also possible to use primary lines 
 The immune response is not so high to limit the use when it is not autologous 

o If there are protocols available to derive ipsc's from PBMCs then it would be able 
• What physiological conditions are being used? 

o Model tested for TLR agonists for inflammation and sepsis 
• There are at least organ on a chip for both cardiovascular and skin 
• Organ on the chip need to be benchmarked against clinical outcomes is it a better models to 

predict outcomes. 
o Once you establish you irAOPs and their blocks the first step would be to run the 

models and see if you can predict toxicities in a known case study 
o irAOPs can also be used to track progress you may also find that the seqeunce of key 

events 
• Broad biomarker screening is difficult with bridging to the patient to be able to select which 

cytokines you have to measure in patients which fits with the work that is ongoing helps in 
this and how do you use that information 
o For predicting you must know the pathways in patients and linking to 

immunobiologstis as well 

9. Who is most interested in this MoA? 
• Covance 
• Transgene 
• Novartis 
• several companies have assets that are checkpoint inhibitors. We should survey them. If it is 

a very few partners we have to ask if it is worth putting resource to this development. 
• HESI has had working groups and public domain and most events were on the checkpoint 

Abs themselves. We need to make sure that we have a sense of the field at large. 

 

10. Plan for moving forward 
1. Survey industry and external groups for interest in MoA 
2. Build case studies to add to the three you have 
3. Develop toxicity specific irAOPS 
4. Reach out to the safety committee EMEA 
5. Bring biomarkers from WP 4 - linking to clinical and other MoA's 
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6. Test models in irAOPS to predict toxicities in the case studies 
7. Develop organ on chip models 
8. Adjust irAOPS 
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