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Science is the only tool in our hands that can help us understand the mechanisms of 

action of SARS-CoV-2 so that we may develop therapies to improve the health of COVID-19 

patients, while vaccines are being produced to immunize the world population.  

 

Science is competition 

From the multiple interpretations that “competition” may have, I like to think that the 
coronavirus pandemic has encouraged competition within the scientific community for rapid 
action to deliver solutions to this global health emergency. Indeed, calls have been made urging 
for effective collaborative initiatives to gather sound data rather than investing time, energy and 
money in small studies (1, 2). Collaborative initiatives would also be more attractive to funding 
agencies. This means there is a lot of work to be done in a short time. And it is remarkable the 
efforts that all stakeholders in biomedical sciences have been doing, Round-the-clock, all over 
the globe, diverse types of institutions and companies! All are committed to one goal: the 
effective therapy. 

 

Science is exciting 

Paradoxically, for developers of cell therapies, like myself, these are exciting times. We 
have an opportunity to define, produce and test cell-based therapies for COVID-19. And here 
Mesenchymal Stromal Cells (MSC) come into the picture. MSC’s capacity to modulate the 
immune system has been explored previously in diverse conditions with an excellent safety 
profile (3) and signs of efficacy in the management of immune disorders such as Graft versus 
Host Disease (GvHD) (4-6). In this pandemic year of 2020, MSC are regaining popularity after 
being proposed for treating COVID-19 patients by targeting the Acute Respiratory Distress 
Syndrome (ARDS) in a pilot trial in China (7). Repurposing existing stocks of MSC to tackle this 
new indication is a rapid strategy followed by industry and academic developers (8). Indeed 
several initiatives have been presented over the last three months. Companies such as 
Athersys and Pluristem have presented their Phase II/III trials, whereas academic laboratories 
and hospitals (mainly in Asia) have also embarked in early phase trials to investigate the 
suitability of MSC-based treatments.  

 

Science is evidence-based 

Although some of the COVID-19 trials with MSC involve the enrollment of an extensive 
number of patients (e.g. up to 400 in the Multistem trial, NCT04367077), most of them will offer 
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a lower level of scientific evidence, with small cohorts of patients  have not been randomized, 
placebo-controlled and/or blinded. Apart from the confounding factors of there being a variety of 
study designs, inclusion and exclusion criteria and endpoints, it really worries me that there 
often seems to be a lack of description of the MSC themselves. In these new studies, MSC are 
sourced from diverse tissues, including umbilical cord, placenta, bone marrow or adipose tissue. 
Previous work has demonstrated that MSC share common characteristics regardless of their 
tissue of origin. However, critical quality attributes may differ. If identity, viability, purity and 
potency between the cells of different tissue origins are not comparable,  the interpretation of 
the efficacy and safety of MSC coming from small and unpowered randomized clinical trials may 
be significantly affected.  

In any case, randomized clinical trials are the accepted methodology to assess safety 
and efficacy of new medicines in compliance with current quality, regulatory and ethical 
standards. In the current environment irresponsible members of  the stem-cell clinic industry 
may takethis situation as an opportunity to sell their products without adequate testing. Please 
beware! 

 

Science is technology 

Technological  advances drive science to new heights. The growing demand for  MSCs 
poses a great challenge since current methods for cell culture are based on manual handling of 
plastic vessels of various sorts. A transition from traditional manual cell expansion 2D 
methodologies to scalable and (ideally) automated volumetric production platforms is needed for 
larger batches that will eventually meet the increasing demand  for MSC in a robust, 
reproducible, cost-effective manner, in compliance with current Good Manufacturing Practices.  

Several cell culture systems have been  developed in the last decade, ranging from 
scalable plastic surface area to bioreactors, adapting technologies from recombinant protein 
and vaccine production (9). Bioprocesses for the production of MSC-based therapeutics need to 
be carefully designed to preserve  cellular attributes along with their expansion. Senescence 
and spontaneous differentiation may compromise the health and potency of MSC-based 
products. 

 

Science is here 

I perform research and development of cell-based therapies at Banc de Sang i Teixits 
(BST, Barcelona), a public agency whose mission is to guarantee the supply and proper use of 
human blood and tissue, as well as being a leading center in the fields of immunodiagnostics 
and advanced therapies. At the very beginning of the coronavirus crisis, we quickly teamed up 
with clinicians of reference in our area of influence  to create a collaborative project, and  
applied for funding and submitted to the Regulatory Authorities a revised Investigational 
Medicinal Product Dossier of our existing MSC product (10). We received  approval by the 
Ethics Committee and the Spanish Medicines Agency for the conduct of a Clinical Trial 
(NCT04390139). We also initiated a large-scale production campaign to  increase our stocks of 
MSC. And we did it! In a record time for a small institution like ours, BST was granted 
permission to start COVIDMES, a Phase I/II randomized, double-blind, parallel, two-armed 
clinical trial to assess the efficacy and safety of 2 infusions of MSC derived from the Wharton’s 
jelly (on days 1 and 3, endovenously at 1x106 cells/Kg per dose) in patients with moderate 
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ARDS secondary to SARS-CoV-2 infection. With this approach, we aim to address the 
COVID19-like hyper-inflammatory ARDS triggered by  the cytokine storm that results in the 
serious damage  to epithelial and endothelial layers, producing a characteristic exudative 
edema and fatal respiratory failure.  

 

Science is hope 

MSC can play a pivotal role in modulating innate and adaptive immunity towards an anti-
inflammatory pathway mainly through development of M2 phenotype in macrophages. This new 
environment seem to control damage, and enhance functional recovery, triggering tissue repair. 
Actual mechanisms of action need to be carefully investigated.  Moreover, this process of 
learning from the disease and the effect of experimental therapies will take time. But it needs to 
be done!  

Today, there are no specific therapies for severe ARDS, although management 
strategies such as protective mechanical ventilation and fluid-restriction minimize harm while 
providing organ support. Antiviral drugs present a low success rate in established ARDS due to 
the ongoing inflammatory response, which continues to cause injury even after eradication of 
the pathogen. Pharmacologic treatments, including glucocorticoids, surfactants, inhaled nitric 
oxide, antioxidants, protease inhibitors, and a variety of other anti-inflammatory treatments are 
being tested in clinical trials or under compassionate use in the current COVID-10 pandemics.  

Unfortunately, these pharmacologic treatments have proven to be ineffective so far. In 
contrast, protective lung ventilation strategies (low tidal volume or limited driving pressure 
strategy) are currently the accepted gold standard for improving mortality rates in ARDS. 
Therefore, there is an urgent need  for new therapies, especially if we are to  be prepared for 
recurrence of COVID-19 or the emergence of new pathogens. Moreover, ARDS of any cause 
has still a high unacceptable mortality (30 to 50%) and patients who survive  ARDS  display 
important cognitive, respiratory and cardio-circulatory disabilities that impair their quality of life 
as observed in a long-term follow-up studies (11). The unique profile of MSC makes them a 
hinge treatment between the anti-inflammatory and regenerative phases and make therapies 
using MSCs  well positioned to become a new medicine in the therapeutic arsenal of hyper-
inflammatory ARDS.  
 
Science is commitment 
  For everyone involved. For the better health of patients. 
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