
 
 
 

September 7, 2021 
 
Janet Woodcock, M.D. 
Acting Commissioner 
Food and Drug Administration 
10903 New Hampshire Ave. 
Silver Spring MD 20993 
 
Peter Marks, M.D., PhD. 
Director 
Center for Biologics Evaluation and Research 
Food and Drug Administration 
10903 New Hampshire Ave. 
Silver Spring MD 20993 
 
Dear Drs. Woodcock and Marks: 
 

On July 20, 2021, European researchers released a preprint study that examined the 
connection between the SARS-CoV-2 spike protein (S-protein) and potential damage to heart 
and other organ tissue.1  This study indicates the S-protein, which is also produced by the mRNA 
COVID-19 vaccines, including the U.S. Food and Drug Administration (FDA) approved 
Corminaty vaccine, may be attaching to and damaging heart and other organ tissue.  Given the 
technology used in the mRNA vaccines, I am concerned that the same S-protein-related damages 
to human tissue caused by the SARS-CoV-2 virus could also manifest itself in recipients of the 
mRNA vaccines.  The title, lead author, publication information, abstract, and clinical 
perspective are provided below: 
 

The SARS-CoV-2 Spike protein disrupts human cardiac pericytes function 
through CD147-receptor-mediated signalling: a potential non-infective 
mechanism of COVID-19 microvascular disease 
By: Elisa Avolio, PhD1, et al. 
 
bioRxiv preprint doi: https://doi.org/10.1101/2020.12.21.423721; this version 
posted July 20, 2021. The copyright holder for this preprint (which was not 
certified by peer review) is the author/funder. 
 
ABSTRACT 
 
Severe coronavirus disease 2019 (COVID-19) manifests as a life-threatening 
microvascular syndrome. The severe acute respiratory syndrome coronavirus 2 

                                                 
1 Elisa Avolio, et al, The SAS-CoV-2 Spike protein disrupts human cardiac pericytes function through CD147-
receptor-mediated signalling: a potential non-infective mechanism of COVID-19 microvascular disease, BioRxiv 
(preprint) July 20 2021, available at https://www.biorxiv.org/content/10.1101/2020.12.21.423721v2.full.pdf. 
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(SARS-CoV-2) uses the Spike (S) protein to engage with its receptors and infect 
host cells. To date, it is still not known whether heart vascular pericytes (PCs) are 
infected by SARS-CoV-2, and if the S protein alone provokes PC dysfunction. 
Here, we aimed to investigate the effects of the S protein on primary human 
cardiac PC signaling and function. Results show, for the first time, that cardiac 
PCs are not permissive to SARS-CoV-2 infection in vitro, whilst a recombinant S 
protein alone elicits functional alterations in PCs. This was documented as: (1) 
increased migration, (2) reduced ability to support endothelial cell (EC) network 
formation on Matrigel, (3) secretion of pro-inflammatory molecules typically 
involved in the cytokine storm, and (4) production of pro-apoptotic factors 
responsible for EC death. Next, adopting a blocking strategy against the S protein 
receptors angiotensin-converting enzyme 2 (ACE2) and CD147, we discovered 
that the S protein stimulates the phosphorylation/activation of the extracellular 
signal-regulated kinase 1/2 (ERK1/2) through the CD147 receptor, but not ACE2, 
in PCs. The neutralisation of CD147, either using a blocking antibody or mRNA 
silencing, reduced ERK1/2 activation and rescued PC function in the presence of 
the S protein. In conclusion, our findings suggest that circulating S protein 
prompts vascular PC dysfunction, potentially contributing to establishing 
microvascular injury in organs distant from the site of infection. This mechanism 
may have clinical and therapeutic implications. 
 
Clinical perspective 
 
- Severe COVID-19 manifests as a microvascular syndrome, but whether SARS-
CoV-2 infects and damages heart vascular pericytes (PCs) remains unknown. 
 
- We provide evidence that cardiac PCs are not infected by SARS-CoV-2. 
Importantly, we show that the recombinant S protein alone elicits cellular 
signalling through the CD147 receptor in cardiac PCs, thereby inducing cell 
dysfunction and microvascular disruption in vitro. 
 
- This study suggests that soluble S protein can potentially propagate damage to 
organs distant from sites of infection, promoting microvascular injury. Blocking 
the CD147 receptor in patients may help protect the vasculature not only from 
infection, but also from the collateral damage caused by the S protein.2 

 
As you are well aware, I have been concerned about safety signals emanating from 

Centers for Disease Control and Prevention/FDA’s Vaccine Adverse Event Reporting System 
(VAERS) since April of this year, when I first raised the issue with Dr. Francis Collins in a 
meeting with other Republican Senators.3  I have been disappointed that federal health agencies 
seem to have ignored or dismissed the data reported from their own early warning system.   
 
                                                 
2 Id. at 1-2 (emphasis added). 
3 Meeting with Francis Collins, Director, National Institutes of Health, and Republican Senators, Apr. 27, 2021. 
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As of August 27, 2021, VAERS is reporting 13,911 deaths and 650,077 total adverse 
events worldwide following receipt of a COVID-19 vaccine.4  Of the 13,911 deaths, 4,909 
(35.3%) have occurred on Day 0, 1, or 2 following vaccination.  I fully understand that VAERS 
does not prove causation, but 35.3% of deaths occurring so soon after vaccination should cause 
serious concern.  Furthermore, VAERS is known to significantly underreport adverse events, 
raising concerns that the 13,911 deaths and 650,077 adverse events does not provide the full 
picture.  To give perspective, since VAERS’s inception, there have been a total of 1,838 deaths 
reports for flu vaccines over a period of 31 years, or an average of 59 vaccine death reports per 
year.   
 

Unfortunately, many in the medical profession and most in the mainstream and social 
media have followed federal health agencies’ lead and ignored or dismissed vaccine safety 
concerns and the growing number of vaccine injuries.  This, combined with the agencies’ 
dismissive attitude toward natural immunity, is creating dangerous societal fault lines and strife 
regarding vaccine mandates and passports.  
 

Over the weekend, a number of medical doctors and researchers contacted me 
concerning the significance of this July 20 preprint study describing the dangerous mechanism of 
action of the S-protein.  The purpose of this letter is to make sure you are aware of the study and 
request a response regarding your interpretation of it.  In addition, as I have yet to receive a 
response to my August 26, 2021 letter, I ask that you provide an immediate response regarding 
the confusion FDA created over its approval of Pfizer’s Comirnaty vaccine.5 
 

Sincerely, 
 
 
 
 

Ron Johnson 
U.S. Senator 

                                                 
4 United States Department of Health and Human Services (DHHS), Public Health Service (PHS), Centers for 
Disease Control (CDC) / Food and Drug Administration (FDA), Vaccine Adverse Event Reporting System 
(VAERS) 1990 - 08/27/2021, CDC WONDER On-line Database. Accessed at http://wonder.cdc.gov/vaers.html on 
Sep 7, 2021 11:39:21 AM. 
5 Letter to Janet Woodcock, M.D., Acting Commissioner, U.S. Food and Drug Administration, from Ron Johnson, 
U.S. Senator, Aug. 26, 2021. 
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