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So far Altmetric has tracked 79 research outputs from this source. They typically receive more attention than average, with
a mean Attention Score of 8.1. This one has done particularly well, scoring higher than 99% of its peers.
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Main points

Limited and countervailing evidence before approval VACCINE INNOVATION

Most vaccines take years to develop, but scientists created
multiple vaccines for SARS-CoV-2 within a year.
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Ball, P. The Lightning-Fast Quest for COVID Vaccines—
And What It Means for Other Diseases. Nature 2020, 589,
16-18.
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Individual elements and harms '® For Health

* Lipid nanoparticle

e Can be inflammatory by themselves

* Moghimi, S.M.; Simberg, D. Pro-Inflammatory Concerns with Lipid Nanoparticles. Molecular Therapy
2022, 30, 2109-2110

* Poly-ethylene glycol
* Allergen for some
* Increases residence time of PEG in body ->inhibits breakdown

* Other elements: DSPC, SM-102
* Only briefly cover DSPC
e Limited safety data
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Individual elements (cont.) '@ For Health

* Chemical modification of mRNA
* N1-methyl-pseudouridine
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Lipid Nanoparticles '@ For Health

* Developed as a delivery mechanism for RNA to avoid immune activation and degradation of RNA
* Enables entry into cells

* PEGylation further evades body breakdown

e Some concerns over immunogenicity, inflammation
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THE HISTORY OF MRNA VACCINES

A long chain of scientific advances led to the first messenger RNA (MRNA)
vaccines, released last year to protect people against COVID-19. These vaccines,
as well as mRNA drugs, make use of developments in the science of mRNA and
in delivery systems, which are made of lipid molecules.

* A bit of history -

delivery mRNA with lipids
mRNA ® system (for vaccines)

e
Synthetic mRNA in cationic
liposomes (structures made
of positively-charged lipids)
delivered to human cells,
frog embryos |

* Robert Malone in 1987 mixes RNA with lipids and expressed proteins in human [ ————————

mRNA delivered to
mRNA tested as e

.

cell lines e
(in rats) First mRNA commercial R&D

:’:s‘;csz‘ifsor First MRNA-
1 mRNAtestedas——————————— = | focused
« Issues: RNA quickly breaks d '
ssues: uic reaks down b
# Biosciences, later
known as Argos,

then Colmmune)

History of Synthetic mRNA

First report of
four-component lipid 9 CureVac founded
@ nanoparticles (at that
~ time, to deliver DNA)

» Katalin Kariko in 2005 uses modified RNA (pseudouridinylated) to evade host

~+modified RNA—® Scalable method for
evades manufacturing lipid e

immune response e,

# mRNA divisions

H "
* Much longer breakdown time R mm—r L L
trial of mMRNA nanoparticles

vaccine for tested in mice @ is Defe“je
i vance
eciops First clinical trial

. . . .
* Differences ion protein translation
- vaccine in lipid— pegins fundin
First drug nanoparticles ngNA vaccineg
with lipid (influenza) e
nanoparticles
@ (patisiran)

approved mRNA-based COVID-19

vaccines win emergency
authorization——
onature

Nature 597, 318-324 (2021)
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History of Synthetic mRNA (cont.) '@ For Health

* N1-methyl-Pseudouridinylated RNA
 Exists naturally in 18S rRNA (ribosomal RNA) in archaea

* Some earlier characterization studies, only studied for biological effect from 2015 on

* Andries, O.; Mc Cafferty, S.; De Smedt, S.C.; Weiss, R.; Sanders, N.N.; Kitada, T. N(1)-
Methylpseudouridine-Incorporated MRNA Outperforms Pseudouridine-Incorporated MRNA by
Providing Enhanced Protein Expression and Reduced Immunogenicity in Mammalian Cell Lines

and Mice. | Control Release 2015, 217, 337-344,
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Clinical trials- mRNA '@ For Health

* Data on 285 study participants

* 14% Severe adverse event (SAE) rate (requir8ing medical attention)

e Comparison: Post marketing observation of SAEs after influena vaccines is 0.16%
* Hum. Vaccines Immunother. 2020, 16, 1762-1771.
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Coronavirus vaccines

* Dataon 179 vaccine
recipients, 4% SAE rate

Table 1. Summary of human trials of non-COVID-19 coronavirus vaccines. Adapled from [117].
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Severe Adverse

Platform Vaccine Grouwp Status NCTID
Events
SARS Vaccine Clinical Trials
Inactivated nactivated SARS-Caol/ " Phase | s "
i Sinovae 124, 0%] Mo NCT ID
wiTus wacoine (1SCW) completed =
o - - Phase |, . . - "
DM waocins RS0OMAD15-00-WP MAID [ove, D9%] NCTOO02R483
compiated
MERS Yapcne Clinical T
P o ) e [VT5. 0%]
e . e Zenelne Life Svence/inovio Pharmaceulicalsintemational Vaccing Fhaze | 2 e ~ .
DA waccine GLS-5200 (IMNO-4700) Infections in 38% of  NCTO2G70137
nstitute completed
participants
Genslne Life Science/inovio Fharmacsuticals! Frase ila, 5
OM& wacoine % iy ; Mo resulis availsble
Intzmationzl Vaesine Insttute complated
Viral vector Phase |
g GTC North GmbH & Co. KG ! 123, 0%] NCTD3G1581%
vaccina complated
Viral vector Phase |b. not yet
3 MVA-MERS-S_DF1 CTC North GmbH & Co. KG & 2 No data NCTO4112440
wactine recruting
Wiral vector
- ChAdOx1 MERS Universit Phase |, recruiting [1/24. 4%]
VacTine
Wiral vector N . N . . . . - —~ P
waTine King Abdulish Internsticnal Medical Research CentenUniversity of Codord Phasa 1. recruting [B24, 25%] MCTD4170828
Wiral vector Gamaleys Research Institute of Epidemioiogy and Microbiology Acefena Phase I 2
5 A : Mo data NCTO4128058
vacting Contract Orueg Research and Developmant recruting
Viral vector Phase I
X BVRE-Gam\ao Zamaleya Research Institute of Epidemiology and Microbickogy 3 Mo data NCTO4120524
vacting recruting
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Summary '& For Health

Unprecedented technology

Limited evidence for safety

Strong evidence against safety

Violation of precautionary principle
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Public health needs the public trust ﬂ
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Therapeutics for long covid and
For Health

vaccine injury

-+ clinical diagnosis and e . :
;é?ilg?]t f;ac%(r)]?ssgsf?enctin g Strategies for the Management of Spike Protein-Related

outcomes (age, sex, etc.) Pathology

» Cause/Etiology (focus on
spike protein related

Matthew T.J. Halma!, Christof Plothe?, Paul Marik? and Theresa A, Lawrie®

pat h O I Ogy) 1 'Ebh{Csu!uued CIC, 11 Lanara Flace, BAZ 4BL., Bath, United lﬁ.ngdm
H H ! Center for Biophy=ical Osteopathy, Am Wegweiser I7, 55132 Alzey, Germany
.
Thera peUtIC mECha nisms * Front Line Cowid-19 Critical Care Alliance (FLCCC), 2001 L 58 MW Suite 500 Washington, DiC 20036, TI5A
H H - -spand : tessfe-bmic.couk
* Inhibit spike T
° Cl ears p | ke Abstract: In the wake of the Covid-19 crisis, a need has arisen to prevent and treat two related con-
ditions, Covid vaccine injury and long Covid, both of which have a significant vascular component.
* Heal dam age Therefore, the management of these conditions require the development of strategies to prevent or
N dissolve blood dots and restore droulatery health. This review summarizes the evidence on sirate-
Lower gies that can be applied to treat both long and vaccine injuries based on similar mechanisms of
inflammation action.
° ReSto re Keywords: Long Covid; Covid-19 vaccine; thrombosis; dots; inflammation; therapeutics
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