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Trougakos, I.P. et al. (2022) Adverse effects of COVID-19 mRNA

vaccines: the spike hypothesis. Trends Mol. Med. (in press) 

Antigen expression-localization following cell transfection with S protein mRNA-

containing lipid nanoparticles (LNPs) used in anti-SARSCoV-2 mRNA vaccines



https://www.science.org/content/blog-post/spike-protein-behavior



Duration and translational pattern of mRNA-
LNPs in mice injected by various routes.
Representative IVIS images of groups of 3
BALB/c mice injected with 5.0 µg mRNA-LNP
by the intradermal (i.d.), intramuscular
(i.m.), subcutaneous (s.c.), intravenous
(i.v.), intraperitoneal (i.p.) and intratracheal
(i.t.) routes. Relative luminescence plot is
shown and the scale of luminescence is
indicated.

Translational kinetics of mRNA-LNP delivered by different

routes in vivo. Quantification of the bioluminescent signal
measured in BALB/c mice injected with (A) 0.1 μg, (B) 1.0

μg or (C) 5.0 μg mRNA-LNPs by intradermal (i.d.),

intramuscular (i.m.), subcutaneous (s.c.), intravenous (i.v.),
intraperitoneal (i.p.) and intratracheal (i.t.) routes. Error bars

are standard error of the mean (SEM).

Pardi, N. et al. (2015) Expression kinetics of nucleoside-modified mRNA delivered in 

lipid nanoparticles to mice by various routes. J. Control. Release. 217, 345-351 



Ogata, A.F. et al. (2022) Circulating Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Vaccine 

Antigen Detected in the Plasma of mRNA-1273 Vaccine Recipients. Clin. Infect. Dis. 74, 715-718 



Röltgen, K. et al. (2022) Immune imprinting, breadth of variant recognition, and germinal center 

response in human SARS-CoV-2 infection and vaccination. Cell 185, 1025-1040.e14 

Representative LN GC after mRNA vaccination showing hematoxylin
and eosin staining (upper left), four-color Codex staining (lower
left), in situ hybridization of a SARS-CoV-2 mRNA vaccine-specific
probe (upper right [lower magnification] and middle right [greater
magnification]), and immunohistochemical (IHC) staining for spike
antigen (lower right). Vaccine mRNA probe hybridization was
visualized by colorimetric development with Fast Red chromogen,
and positive IHC staining for spike antigen was visualized as
granular brown color from 3,3′-diaminobenzidine (DAB) reagent.

Representative in situ hybridization of an RNAScope
control probe (left panels) and SARS-CoV-2 mRNA
vaccine-specific probe (middle panels) within ipsilateral
axillary core needle LN biopsies of female patients 7–
60 days after second mRNA-1273 or BNT162b2 dose.
Probe hybridization is indicated by red chromogen spots.
IHC signal for spike antigen (right panels) is detected as
granular brown staining.



Appelbaum, J. et al. (2022) SARS-CoV-2 spike-dependent platelet activation in 

COVID-19 vaccine-induced thrombocytopenia. Blood Adv. 6, 2250-2253 







https://www.researchsquare.com/article/rs-1844677/v1



Schematic of the vasculature components showing vaccination-produced S

protein/subunits/peptide fragments in the circulation



1) Evidence for systemic

biodistribution of COVID-19 vaccine 

induced S protein

2) Adverse effects following COVID-19 

vaccination: too much S protein, for 
too long and/or in the wrong

place?

3) COVID-19 mRNA vaccines: 

pharmaceutical drugs rather than

conventional vaccines
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https://www.nature.com/articles/s41586-020-2639-4



https://database.ich.org/sites/default/files/M4E_R2__Guideline.pdf



https://database.ich.org/sites/default/files/M4E_R2__Guideline.pdf



There is an urgent need to assess any patterns of clinical laboratory findings

occurring in subjects before and following vaccination, as it could be of major help:

- in the assessment, prediction and prevention of individual risk, allowing the 

identification of subgroups of individuals who are at particular risk for AE as

well as the better understanding of the pathophysiological mechanisms

underlying specific AE;

- in the evaluation of suspect AE following vaccination, contributing to the 

definition of any eventual relationship between AE and the vaccines and 

encouraging the spontaneous reporting of the AE to the pharmacovigilance

systems;

- in general, in reassuring the public about the safety assessment process of these

COVID-19 vaccines, consequently leading to a more safe and effective use of 

these vaccines and to the overcoming of vaccine hesitancy.
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https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_17-agosto-2022.pdf



https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_17-agosto-2022.pdf



https://www.epicentro.iss.it/coronavirus/bollettino/Bollettino-sorveglianza-integrata-COVID-19_17-agosto-2022.pdf
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