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EU- MSC2 meeting delegates from twelve countries assembled in Leiden, NL 
on September 7 and 8th 2015. The meeting was hosted by Leiden University 
Medical Center and opened by Drs. Henri Lenferink, Mayor of the City of 
Leiden. Prof Willem Fibbe (pictured below) welcomed attendees and framed 
the meeting objectives and expected outcomes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The objectives of the meeting were to: 
 

• Enhance knowledge- sharing between EU research groups working in the 
mesenchymal stromal cell therapy domain 

• Engage with European Commission Project Officers and other stakeholders from 
International Society of Cellular Therapy, stem cell ethicists and industry 

• Assemble trans-disciplinary research groups working across the global health 
spectrum but with a common focus of mesenchymal stromal cell therapy  

• Bring up-and-coming researchers together for networking purposes, and to explore 
future consortium building and international funding application opportunities 

 
Expected Impacts and outcomes were to: 
 

• Provide opportunities to develop new mesenchymal stromal cell therapy networks 
• Disseminate the findings and challenges between MSC-focussed consortia 
• Improve the communication potential of research outcomes 
• Explore potential for new commercial technologies 
• Collectively enhance the quality and impact of planned clinical trials  
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On the first day, Charles Kessler, EU Project Officer (pictured below) illustrated the EU’s 
continued support to regenerative medicine research. However, MSC therapy development 
presents with many ‘grey areas’. Research groups around Europe such as those in 
attendance are working to address them. This meeting serves as a platform to assemble 
project partners across nine projects for discussion and debate, knowledge-sharing and 
networking.  
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From an EU perspective clinical research on regenerative therapies is important. As 
exemplified in the slide above MSC therapy is currently a driving force in this field. There is a 
push to elucidate the mechanisms of action of MSC- not just the empirical work- but the 
evidence-based effects of these cell therapies. In summary:	

• MSC therapy development is more complex and multidisciplinary than initially 
imagined.  

•  Moving toward the clinic is a real bottleneck, notably:  
o Gaps in underlying knowledge  
o Lack of experience of procedures, regulatory pathway, GMP, etc  
o Diversity of business/therapeutic models  
o Resources - "Valleys of death"  

Following on, Prof. Dr. Yufang Shi (pictured below), a prominent immunologist and MSC 
researchers at the Institute of Health Sciences, Shanghai Institutes for Biological Sciences of 
the Chinese Academy of Sciences  and Shanghai Jiao Tong University School of Medicine 
gave a keynote lecture entitled ‘Fundamental MSC Biology’. 

 

 

 

 

 

 

 

 

 

 

 

 

Immunomodulatory properties of MSC are licensed by inflammatory cytokines. The immuno-
regulatory capacity of MSC is plastic, and depends on type and degree of inflammation 
inside the receiving host. NO/IDO and chemokines are keys of immunomodulation by MSCs. 
Inflammation makes MSC produce large amounts of various growth factors. Tissue 
regeneration is intimately linked to the MSC anti-inflammatory activity. However, these 
immunomodulatory aspects still remain elusive for the most part. Thorough understanding of 
the immunological mechanism will be crucial to further the field of MSC therapy.  
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The nine consortia were introduced:  
 
 
o REACH     www.projectreach.eu   Dr Ruud Das 
o STELLAR     www.stellarproject.eu   Prof Ton Rabelink 
o REDDSTAR     www.reddstar.eu   Dr Stephen Elliman 
o SCIENCE      www.stemcellscience.dk  Prof Jens Kastrup 
o RETHRIM     www.rethrim.eu    Prof Willem Fibbe 
o VISICORT     www.visicort.eu    Prof Matthew Griffin 
o MERLIN     www.fp7merlin.eu    Prof Phil Newsome 
o NEPHSTROM   www.nephstrom.eu   Prof Tim O’ Brien 
o ADIPOA-2    www.adipoa2.eu    Dr Mary Murphy 

 

 

These talks overviewed the projects’ objectives and toolkits, the EU challenge addressed 
therein, future potential to collaborate, and the project hurdles and opportunities. A summary 
of each project can be found at the end of this document. The nine projects present at the 
meeting showed overlapping aims but varied substantially in the points listed below 
producing food for thought for the next days’ meeting. 

 

Different approaches between the EU sponsored consortia working on MSC therapy 

• Cell source used 
o bone marrow, adipose tissue, umbilical cord blood, and kidney 

• Cell isolation method 
o Use of selected cells vs diverse unsorted cell populations 

• Donor material 
o Single cell donor vs multiple donors mixed 

• Manufacturing methods 
o Media variability 
o Number of cell passages 

• Treatment methods 
o Single or multiple doses  
o Fresh or frozen cells 

• Number of GMP production sites 
• Experience with regulatory agents 
• Disease-dependent cell administration routes 
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On the second day, three overarching topics were presented. In each session, a provocative 
introductory lecture was delivered which was followed by an interactive panel discussion. 

1. Scientific challenges of MSC research: Prof Francesco Dazzi 

2. Regulatory and ethical aspects of MSC research and therapy: Dr Lubomir Arseniv  

3. Technological development and commercialisation: Prof Frank Barry 

 

Common concepts emerged across the talks. Key discussion points and 
important questions for deeper consideration are elucidated here. 

 
Currently, the MSC field appears un-focussed: 

According to clinicaltrials.gov, MSC clinical trials are addressing a vast range of disease 
targets. Should we focus more effort on a disease target where a proof of concept exists, i.e. 
GvHD, and use a cell type that has been characterised i.e. bone marrow MSC? Strong 
evidence exists that MSC taken from different tissues exude varying degrees of immune-
privilege.  

A case exists for selecting cells as opposed to using a diverse population of cells. In 
selecting cells for a defined therapeutic product, what do we select and why? Do we know 
how to select cells? If selection is just a tool, is the biology of these cells any better? Is this 
practical/ pragmatic? How else will we be able to label a cell product? 

Autologous cells present important logistical therapeutic implications. Immunogenicity varies 
depending on the MSC tissue source. Allogeneic cells are not immune-privileged. Other cell 
therapy development considerations include engraftment, indication, availability and costs. 
Ideally a regenerative therapy will involve a relatively homogenous product that can be used 
in large numbers of patients, is readily available and effective. In developing such a product, 
many decisions are logistics-driven and others are desirable. 

The consortia present use MSC therapy for regeneration through immune modulation. The 
tri-lineage differentiation potential of MSC in this respect seems obsolete. An important 
question was raised:  

Should the tri-lineage validation differentiation assay be abolished altogether?  

 
Establish a defined, ‘active’ MSC therapy profile by standardizing what we can: 
 

• Better characterize cell batches across cell types,  
• Homogenize processes: identity, purity, potency, sterility and stability.  
• Contribute to a database to record dose, administration route, side effects, etc.  
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Efficacy of a MSC therapy is linked to patients’/ recipients’ ability to license  
How can we identify criteria to develop a patient profile to stratify patients in order to 
determine those that will be likely responders to a defined MSC therapy?  

	
Potency assays: 
Pragmatic regulatory requirements entail a potency assay and a need to understand the 
mechanism of action. 

Regulators require information on a product’s attributes. Characterizing the product is 
difficult. Regulation responds to product characteristics. 

The development of a potency assay to predict markers for therapeutic activity in MSC 
preparations is needed. Can we agree on an effector molecule associated with efficacy for 
MSC and use this to validate efficacy in a clinical setting? Does this support the use of 
selected cells rather than a diverse population of MSC? There is a significant knowledge gap 
between what we know of these cells in vitro and what we know in vivo. An in vivo assay 
would be help to pin down the mechanism of action. To understand licensing, we need to 
examine the in vivo response by studying the characteristics of cells retrieved after infusion 
in vivo. 

Potency assays can ensure:  
• Quality - consistency & meets criteria 
• Efficacy - meets a good clinical outcome 

Mechanistic understanding perhaps linked to potency deserves more attention:  

• Biomarker signatures associated with outcomes 
• Imaging of cell fate 
• Physiological role of MSC 

 
Developing therapies that are ‘market-smart’: 
New modalities will enable the market-able preparation and production of cell therapies. 
These technologies take into consideration costs, quality, time, scale, expansion level, multi-
site production, and sustainability. Among the consortia there are new cell expansion 
platforms being created, closed bioreactors and xeno-free media are developed. These will 
cut down on product manufacturing variability. Multiple site cell therapy production adds to 
and demonstrates the robustness of a product. The manufacturing process of a product 
must be locked down by Phase 3. 

Manufacturing variables will produce different products. A clinical trial can be used to 
determine the best perspective. Given the characteristics of MSC, and more and more 
therapy development variables, be careful with the raw and ancillary manufacturing materials 
and methods- each will create a different product.   
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Debating the regulatory aspects of clinical trials with ATMP 
 
Regulation 
Harmonisation is necessary to expedite treatments for patients. Harmonisation across EU 
regulation will be welcome. From the EU perspective, ATMP research and product 
development currently involve the task to spearhead the pathway to regulatory dialogue. In 
general, academics need assistance liaising with regulatory bodies and commercialisation. 
Answers from regulatory bodies tend to be open questions. Public funds are needed to ‘oil 
the regulatory machine’. Regulators can input into product design.  

The Voluntary Harmonisation Procedure is a small step forward for those who can avail of it. 

ECRIN | European Clinical Research Infrastructure Network (http://www.ecrin.org/)- provides 
a pathway through Europe's fragmented health and legal systems with pan-European 
infrastructure designed to support multinational clinical research. ECRIN supports the 
conduct of independent, multinational clinical trials. By managing and supporting clinical 
trials across borders, connecting networks, and advising and implementing policy, ECRIN 
advances knowledge flow, competitiveness and integration in European clinical research. It 
serves as a buffer zone between academic groups and regulatory bodies. They can provide 
regulatory forms and knowledge. 

Within projects, assemble a clinical trial project team with partners with clinical, GMP, and 
industry experience. Do not delay the clinical progress. 

Medical travel  

Medical travel poses both positive and negative consequences for EU citizens. Patients can 
travel to receive treatments that are not options in their home country and many can be 
reimbursed this way. However, through gaps in national regulation, missing global 
regulations and insufficient education in patients, unregulated cell treatments misuse the 
hopes and frustrations of people in need. We need to send a consistent message- 
‘Systematic clinical research takes time!’ 
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Clinical trials 
 
Many projects are using multiple clinical sites and multiple manufacturing sites. The 
rationale, advantages and logistics of this were discussed.  

• The use of multiple clinical sites makes the therapy available for patients in their own 
country without the need for overseas travel. 

• The use of multiple manufacturing sites make a case for a robust product in that it 
can be produced in multiple sites. 

• Drawback of multiple clinical and manufacturing sites is the risk of introducing 
product variability hampering study outcome and the time consuming regulatory 
issues in multiple member states that need to be dealt with. 

How should we be using clinical trials? If there are no substantial animal models showing 
efficacy, then you must test in humans.  

Is a new trial design needed for MSC therapies? What alternatives to randomized clinical 
trials exist? There was much discussion on the use of a placebo, or no placebo. Risks of this 
are viewed differently in different countries. 

Patient recruitment/ Ethical clearance/ Hard endpoints: Are surrogate endpoints needed? 
This should depend on the product, the disease, the perceived patient profile and perceived 
risk/ benefit. 

All projects are encouraged to contribute to a registry, and a side effects library to document 
who is using MSC and for what purpose; for example, we treated x patients for y disease, 
etc.  
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Conclusion  

A summary by Willem Fibbe revisited the meeting discussions: cell sources, cell culture 
methodologies, expansion levels, donor numbers, the basis for cell selection, autologous vs. 
allogeneic therapies, and fresh vs. frozen cells.  

Regulatory processes present a steep learning curve for all present. 

A future wish list for the MSC field includes: 

• Facilitation of the commercialisation process for academic-derived products 
• Potency assays developed during clinical trials 
• A reconsideration of the safety and preclinical data 
• The EU promotion of dialogue between regulatory bodies and academic groups 
• Public health delivery of treatments, as with bone marrow transplantations 
• A better mechanistic understanding 

The driver of the development of MSC products is their applications to treat chronic, 
debilitating diseases. 

Going forward, Horizon 2020 requires: 

• The demonstration of clinical efficacy in a very convincing way 
• Defined and scalable products, technological developments 
• Mechanistic understanding: 

o True potency assays 
o Biomarker signatures associated with outcomes 
o Imaging of cell fate 
o The physiological role of MSC 

 

There is a need to focus efforts and knowledge-share. A COST action may be the best way 
forward to continue these discussions. 
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Comments from attendees: 

 

‘Very important/strategic meeting – good for networking – critical points/shortfalls in the field 
of MSC therapy discussed/identified to set the stage for future collaborations’ 

Dr. Mary Murphy, Regenerative Medicine Institute, National University of Ireland, Galway 

 
‘The (EU-MSC2) meeting provided great insight into the breadth of MSC research in Europe 
and can hopefully initiate further intensified cooperation between the various participants. I 

look forward to the next one!’ 
Dr. Ruud Das, XPAND Biotechnology 

 
‘Thank you for a very well organized and interesting meeting. I really appreciate the 

possibility to be updated on all of the exciting projects within MSCs in EU. The meeting 
clearly demonstrated the importance to share experience and discuss problems in the 

translation from basic science to clinical therapy.’ 
Prof. Jens Kastrup, Rigshospitalet and University of Copenhagen 

‘The EU-MSC2 meeting provided a unique forum for addressing the challenges of designing 
and conducting clinical trials of mesenchymal stem cells within the European regulatory 

environment. As coordinator of an EU-funded project that is in the early stages of developing 
a clinical trial, I found the focussed discussions on mechanism of action and regulatory 

processes for ATMPs to be particularly valuable. It was also clear that there is considerable 
potential for cross-pollination and future collaboration across the individual consortia.’ 

Prof. Matthew Griffin, Regenerative Medicine Institute, National University of Ireland, Galway 
 

‘Thank you again for the invitation and for the organisation of this incredible meeting.’ 
Prof Lubomir Arseniev, Medizinische Hochschule Hannover 
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