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Spike protein pathogenicity research library (n=375)

Originally part of the outer coat of the SARS-CoV2 virus, where it functions as a
“key” to “unlock” (infect) cells, spike proteins are also produced in large
amounts by the mRNA “vaccines,” triggering a short-lived immune response in
the form of antibodies. However, a growing body of evidence has shown that the
spike protein is harmful by itself, including over 370 peer-reviewed scientific
papers collected in section I.

Spike protein and “vaccine” mRNA biodistribution studies (n=61)

In addition to the pathogenic characteristics of the spike protein antigen, over 60
peer-reviewed studies have demonstrated that both the “vaccine” mRNA
encoding for the spike protein antigen and the spike protein itself can penetrate
distant tissues, causing systemic harms.

Spike protein and “vaccine” mRNA persistence studies (n=41)

Over 40 peer-reviewed studies confirm that “vaccine” mRNA and the resulting
spike protein antigen persist in the tissues of human vaccine recipients and
animal test subjects far longer than claimed by public health officials; viral spike
proteins, resulting from natural infection, have been shown to persist even
longer, bolstering concerns that the identical “vaccine” spike may also last
longer than anticipated.

Lipid nanoparticle toxicity and allergenicity studies (n=80)

80 peer-reviewed papers show that ionizable lipid nanoparticles (LNPs) used in
the experimental mRNA injections are highly inflammatory on their own,
including their polyethylene glycol (PEG) component, an established cause of
anaphylaxis (an extreme allergic reaction).

COVID-19 “vaccine” immune imprinting library (n=140)

Immune imprinting, dubbed “original antigenic sin” by Thomas Francis Jr.,
occurs when memory B lymphocytes produced in response to an initial viral
infection dominate subsequent responses to related viruses. 140 peer-reviewed




VI.

papers suggest that COVID “vaccines” imprinted the immune systems of
recipients through exposure to the “wild type” spike protein from the original
Wuhan strain, shaping their response to subsequent variants in potentially
harmful ways.

SARS-CoV2 vaccine and viral variant research library (n=70)

In addition to the pathogenicity, distribution, and long persistence of the
“vaccine” spike protein, this collection of 70 peer-reviewed papers suggests the
“vaccines” applied strong selective pressure to the fast-mutating SARS-CoV2
virus, quickly giving rise to “vaccine”-resistant variants.
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Originally part of the outer coat of the SARS-CoV2 virus, where it functions as a “key” to
“unlock” (infect) cells, spike proteins are also produced in large amounts by the mRNA
“vaccines,” triggering a short-lived immune response in the form of antibodies. However, a
growing body of evidence has shown that the spike protein is harmful by itself,
independent of the rest of the virus.

The following (l. Alphabetical List) collects over 370 (n=375) peer-reviewed scientific
studies confirming that the spike protein is highly pathogenic on its own; most in vitro
studies cited here used recombinant spike proteins or spike proteins in pseudoviral
vectors, and produced pathological effects not reliant on the SARS-CoV2 viral machinery.

The second section (ll. Categories) organizes the research into broad categories including
affected tissues and organ systems, mechanisms, and evidence from clinical pathology.
Because these areas overlap, many articles appear more than once in the second section.

This compilation originated with Dr. Wucher's contribution to TOX/IC SHOT: Facing the
Dangers of the COVID "Vaccines," (Chapter 4: The Spike Protein Is Harmful By Itself).
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Il. Spike protein and “vaccine” mRNA biodistribution studies
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Biodistribution studies show that both the “vaccine” mRNA encoding for the spike protein
antigen and the spike protein itself can penetrate distant tissues, causing systemic harms
to a variety of organs and organ systems, including the placenta. The following research
collection presents over 60 peer-reviewed studies (n=61) documenting the wide
distribution of “vaccine” mRNA and the associated spike protein throughout human beings
and animal test subjects.

These articles confirm that “vaccine” mRNA and spike protein can reach tissues and
organs including the heart, liver, brain, lungs, placenta, umbilical cord, breast milk, lymph
nodes, thymus, kidneys, spleen, bladder, large intestine, eyes, adrenal glands, ovaries,
testes, bone marrow, skin, lacrimal glands, and appendix. Additionally, a small number of
studies demonstrate the viral spike protein’s ability to cross important physiological
barriers independently of the rest of the virus, suggesting identical “vaccine”-derived spike
protein can do the same.

A chart below summarizes the findings of dozens of studies collected in this section Il,
showing which “vaccine” components and products were examined (mMRNA, LNP, and/or
spike protein) and key tissues and organs affected. Taken together with evidence of the
spike protein’s pathogenicity, these findings suggest that the mRNA “vaccines” can
distribute harmful, long-lasting spike protein uncontrollably throughout the body, causing
injuries and death by various means.

This compilation originated with Dr. Wucher's contribution to TOX/IC SHOT: Facing the
Dangers of the COVID "Vaccines,"” (Chapter 4: The Spike Protein Is Harmful By Itself).
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ChenJC et al., “mRNA-1273 is placenta-permeable and immunogenic in the fetus,”

Mol. Ther. Nucleic Acids 2025, 36, 1: 102489. doi: 10.1016/j.0mtn.2025.102489

e placenta, fetus. “Although spike mRNA in fetal circulation faded away within 4-6
h, it could accumulate in fetal tissues, mainly the liver and get translated into
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Cosentino M and Franca Marino, “Understanding the Pharmacology of COVID- 19

mRNA Vaccines: Playing Dice with the Spike?” Int. J. Mol. Sci. 2022, 23, 18: 10881.

doi: https://doi.org/10.3390/ijms231810881

e “Taken as a whole, evidence strongly supports the possible link between
inappropriate expression of S protein in sensitive tissues and subsequent tissue
damage.”
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e liver, spleen, muscle, and inguinal lymph nodes

European Medicines Agency, Assessment Report, available

online: https://www.ema.europa.eu/en/documents/assessment-report/comirnaty-

epar-public-assessment-report_en.pdf

e “Synthetic mRNAs encapsulated in LNPs can reach many organs, such as the
spleen, heart, kidneys, lungs and brain. The mRNAs were found in the ovaries
and the testicles in small quantities, during the biodistribution studies of this
vaccine after 9 days.”

European Medicines Agency, COVID-19 Vaccine Moderna, available

online: https://www.ema.europa.eu/en/documents/assessment-report/spikevax-
previously-covid-19-vaccine-moderna-epar-public-assessment-report_en.pdf

e Vaccine mRNAs are detectable in brain, heart, lungs, eyes, gonads.

Fertig TE et al., “Beyond the injection site: identifying the cellular targets of mMRNA
vaccines,” ) Cell Ident 2024, 3, 1. doi: 10.47570/joci.2024.004
e Overview of studies showing wide distribution throughout the body.

Fertig TE et al., “Vaccine mRNA Can Be Detected in Blood at 15 Days Post
Vaccination,” Biomedicines 2022, 10, 7: 1538. doi: 10.3390/biomedicines10071538
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Hanna N et al. “Biodistribution of mMRNA COVID-19 vaccines in human breast milk,”

eBioMedicine 2023, 96, 104800. doi: 10.1016/].ebiom.2023.104800

e “Of 13 lactating women receiving the vaccine (20 exposures), trace mRNA
amounts were detected in 10 exposures up to 45 h post-vaccination. “

Hassett KJ et al., “mRNA vaccine trafficking and resulting protein expression after
intramuscular administration,” Mol. Ther. Nucleic Acids 2024, 35, 1: 102083. doi:
10.1016/j.0mtn.2023.102083

e plasma, lymph nodes, liver, spleen

Hulscher N et al., “Autopsy findings in cases of fatal COVID-19 vaccine-induced

myocarditis,” ESC Heart Failure 2024. doi: https://doi.org/10.1002/ehf2.14680

e “COVID-19vaccine Spike protein is produced in the body for an uncontrolled
duration and in unknown quantity resulting in deleterious effects, especially on
the heart, explaining the cardiovascular deaths seen in our study without
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vaccine-prod-3-02418/

e LNP biodistribution to liver, spleen, adrenal glands, ovaries. “Outside the
injection site, low levels of radioactivity were detected in most tissues, with the
greatest levels in plasma observed 1-4 hours post-dose.”

Kammala AK et al., “In vitro mRNA-S maternal vaccination induced altered immune

regulation at the maternal-fetal interface,” Am. J. Reprod. Immunol. 2024, 91, 5:

e13861. doi: https://doi.org/10.1111/aji.13861

e “..ourstudyindicates that mRNA-S-based maternal vaccination during
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Kawano H et al., “Fulminant Myocarditis 24 Days after Coronavirus Disease

Messenger Ribonucleic Acid Vaccination,” Intern. Med. 2022, 61, 15: 2319-2325.

doi: https://doi.org/10.2169/internalmedicine.9800-22

e ‘.. positive immunostaining for severe acute respiratory syndrome coronavirus 2
spike protein and C4d in the myocardium."

Kent SJ et al., “Blood Distribution of SARS-CoV-2 Lipid Nanoparticle mRNA Vaccine

in Humans,” ACS Nano 2024, 18, 39: 27077-27089. doi: 10.1021/acsnano.4c11652

e “The similar kinetics of intact mRNA and the ionizable lipid in blood and the slow
degradation of the mRNA suggest that mRNA lipid nanoparticles remain intact
and travel from injection sites or lymph nodes into the bloodstream within 4 h
postvaccination. The rapid dissemination of mRNA lipid nanoparticles in blood
found in our study is consistent with the recent findings on the detection of
mRNA in breast milk at 3-45 h postvaccination.”

Krauson AM et al., “Duration of SARS-CoV-2 mRNA vaccine persistence and factors
associated with cardiac involvement in recently vaccinated patients,” npj Vaccines,
8, 141. doi: https://doi.org/10.1038/s41541-023-00742-7
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Lehmann KJ, “SARS-CoV-2-Spike Interactions with the Renin-Angiotensin-
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Today’s World 2023, 12/4: 001-013. doi: https://doi.org/10.31219/0sf.io/27g5h




e “The presented analysis provides a substantial body of evidence for the causal
involvement of Ang ll/activated RAAS in eliciting adverse reactions after
application of spike-inducing vaccine. As an example, some serious organ
disturbances or adverse reactions, in which the connection with an activated
RAAS is obvious (cardiovascular and blood coagulation disorders, disorders of
the nervous and muscular system, inflammatory reactions, auto-
immunological, vascular and renal disorders), are presented and discussed...”

30. Li C. et al., “Intravenous Injection of Coronavirus Disease 2019 (COVID-19) MRNA
Vaccine Can Induce Acute Myopericarditis in Mouse Model,” Clin. Infect.
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Ill. Spike protein and vaccine mRNA persistence studies
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Dozens of studies collected here (n=41) demonstrate that both “vaccine” mRNA, and the
spike protein antigen it encodes, persist in the tissues of human vaccine recipients and
animal test subjects far longer than claimed by public health officials: up to eight weeks in
the case of mMRNA (Rdéltgen K et al.) and up to six months for spike protein (Brogna C et al.).
Numerous studies have also shown that viral spike proteins can persist even longer in
individuals recovered from SARS CoV2 infection or with “long COVID,” with spike protein
detected 15 months (Patterson BK et al.) to two years (Fraser ME at al.) after infection.
Long-lasting viral spike proteins have frequently been detected in the absence of viable
virus, as reflected in negative PCR tests and RNA assays, suggesting identical “vaccine”
spike proteins may also persist for a year or more.

This compilation originated with Dr. Wucher's contribution to TOX/IC SHOT: Facing the
Dangers of the COVID "Vaccines," (Chapter 4: The Spike Protein Is Harmful By Itself).
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European Medicines Agency, Assessment Report, available

online: https://www.ema.europa.eu/en/documents/assessment-report/comirnaty-

epar-public-assessment-report_en.pdf
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vaccine after 9 days...”




10.

11.

12.

13.

14.

15.

Fertig TE et al., “Vaccine mRNA Can Be Detected in Blood at 15 Days Post
Vaccination,” Biomedicines 2022, 10, 7: 1538. doi: 10.3390/biomedicines10071538
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Gaebler C et al., “Evolution of antibody immunity to SARS-CoV-2,” Nature 2021, 591:
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CoV-2. In addition, viral RNA was detected by in situ hybridization in biopsy
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George S et al., “Evidence for SARS-CoV-2 Spike Protein in the Urine of COVID-19

Patients,” Kidney360 2021, 2, 6: 924-936. doi: 10.34067/KID.0002172021

e “The SARS-CoV-2 spike protein could be detected in urine from day 1 to day 44
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Goh D et al., “Case report: Persistence of residual antigen and RNA of the SARS-

CoV-2virus in tissues of two patients with long COVID,” Front. Immunol. 2022, 13

(Sec. Viral Immunology). doi: https://doi.org/10.3389/fimmu.2022.939989

e Persistence of spike protein 426 days after symptom onset; residual viral RNA
also detected.

Hano S et al., “A case of persistent, confluent maculopapular erythema following a

COVID-19 mRNA vaccination is possibly associated with the intralesional spike

protein expressed by vascular endothelial cells and eccrine glands in the deep

dermis,” J Dermatol 2023, 50, 9: 1208-1212. doi: 10.1111/1346-8138.16816

e “Surprisingly, immunohistochemical staining of the lesion 100 days after the
disease onset revealed the COVID-19 spike protein expressed by vascular
endothelial cells and eccrine glands in the deep dermis. As she had no episode
of COVID-19 infection, it is highly likely that the spike protein was derived from
the mRNA vaccine and it might be the cause of the development and
persistence of her skin lesions.”
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Karaba AH et al., “Detectable plasma severe acute respiratory syndrome
coronavirus 2 spike antigen is associated with poor antibody response following
third messenger RNA vaccination in kidney transplant recipients,” Transpl Infect Dis
2024, 26, 3: e14281. doi: https://doi.org/10.1111/tid. 14281

e Spike protein detectable in 3/16 (19%) participants 14 days after vaccination.

Kawano H et al., “Fulminant Myocarditis 24 Days after Coronavirus Disease

Messenger Ribonucleic Acid Vaccination,” Intern. Med. 2022, 61, 15: 2319-2325.

doi: https://doi.org/10.2169/internalmedicine.9800-22

e “.. positive immunostaining for severe acute respiratory syndrome coronavirus 2
spike protein and C4d in the myocardium."

Kent SJ et al., “Blood Distribution of SARS-CoV-2 Lipid Nanoparticle mRNA Vaccine

in Humans,” ACS Nano 2024, 18, 39: 27077-27089. doi: 10.1021/acsnano.4c11652

e “The vaccine mRNA was detectable and quantifiable up to 14-15 days
postvaccination in 37% of subjects.”

Krauson AM et al., “Duration of SARS-CoV-2 mRNA vaccine persistence and factors

associated with cardiac involvement in recently vaccinated patients,” npj Vaccines,

8, 141. doi: https://doi.org/10.1038/s41541-023-00742-7

e “Vaccine was detected in the axillary lymph nodes in the majority of patients
dying within 30 days of vaccination... Vaccine was detected in the myocardium
in a subset of patients vaccinated within 30 days of death.”

Li C et al., “Mechanisms of innate and adaptive immunity to the Pfizer-BioNTech

BNT162b2 vaccine,” Nature Immunol. 2022, 23: 543-555. doi:

https://doi.org/10.1038/s41590-022-01163-9

o “mRNA could be detected in the spleen, and the spike protein itself was
detectable in the serum, for up to 7 d after immunization.”

Ma L et al., “6.3. FDA-Approved mRNA Vaccines: Interpretation of Preclinical

Pharmacokinetic (PK) Data,” in Drug Metabolism and Pharmacokinetics: Frontiers,

Strategies, and Applications, ed. L Shen et al., Wiley & Sons, Hoboken, 2025. ISBN:

978-1-394-30013-6

e “Notably, mRNA may have a persistent distribution at the injection site, lymph
nodes, and spleen for 2-3 weeks, with a slow elimination rate.”

Magen E et al., “Clinical and Molecular Characterization of a Rare Case of

BNT162b2 mRNA COVID-19 Vaccine-Associated Myositis,” Vaccines 2022, 10, 7:

1135. doi: https://doi.org/10.3390/vaccines10071135

e “ . althoughthe BNT162b2 vaccine mRNA was not properly expressed in blood
cells seven days after receipt of the first vaccine dose, it was still expressed in
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muscle tissue distant from the vaccination site one month after receipt of the
first vaccine dose.”

Mayordomo-Colunga J et al., “SARS-CoV-2 spike protein in intestinal cells of a

patient with coronavirus disease 2019 multisystem inflammatory syndrome,” J

Pediatr. 2022, 243: 214-18e215. doi: https://doi.org/10.1016/].jpeds.2021.11.058

e Spike protein detected 6 weeks after acute infection. “At presentation, the
patient tested negative for SARS-CoV-2 by reverse-transcriptase polymerase
chain reaction on nasopharyngeal swab but positive for serum SARS-CoV-2
immunoglobulin G.”

Morz M, “A Case Report: Multifocal Necrotizing Encephalitis and Myocarditis after
BNT162b2 mRNA Vaccination against COVID-19,” Vaccines 2022, 10, 10: 1651.
doi: https://doi.org/10.3390/vaccines10101651

e Vaccine-induced spike detected on autopsy three weeks after last injection.

Ogata AF et al., “Circulating Severe Acute Respiratory Syndrome Coronavirus 2

(SARS-CoV-2) Vaccine Antigen Detected in the Plasma of mRNA-1273 Vaccine

Recipients,” Clin. Infect. Dis. 2022, 74, 4: 715-728. doi: 10.1093/cid/ciab465

e “Spike protein was detectable in 3 of 13 participants an average of 15 days after
the firstinjection.”

Parcial ALN et al., “SARS-CoV-2 Is Persistent in Placenta and Causes Macroscopic,

Histopathological, and Ultrastructural Changes,” Viruses 2022, 14, 9: 1885.

doi: https://doi.org/10.3390/v14091885

e “Three of five placentas presented SARS-CoV-2 RNA detected by RT-PCRq at
least two to twenty weeks after primary pregnancy infection symptoms, and
SARS-CoV-2 spike protein was detected in all placentas by immunoperoxidase
assay.”

Pateev | et al., “Biodistribution of RNA Vaccines and of Their Products: Evidence

from Human and Animal Studies,” Biomedicines 2024, 12, 1: 59.

doi: https://doi.org/10.3390/biomedicines12010059

¢ (Roltgen K et al) “The amount of the spike antigen declined significantly at 4
months after the double vaccination but was still detectable.”

¢ “Immunohistochemical staining for the spike antigen in the lymph nodes of
vaccinated patients revealed peak amounts of the spike protein in germinal
centers 16 days after dose 2, with the spike antigen still detectable on day 60.”

e (Brogna C etal.) “Itis noteworthy that in this study, spike protein was still
detected in human blood on the 187th day after vaccination.”

Patterson BK et al., “Detection of S1 spike protein in CD16+ monocytes up to 245
days in SARS-CoV-2-negative post-COVID-19 vaccine syndrome (PCVS) individuals,”
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Hum Vaccin Immunother. 2025, 21, 1: 2494934. doi:
10.1080/21645515.2025.2494934

Patterson BK et al., “Persistence of SARS CoV-2 S1 Protein in CD16+ Monocytes in
Post-Acute Sequelae of COVID-19 (PASC) up to 15 Months Post-Infection,” Front.
Immunol. 2022, 12: 746021. doi: 10.3389/fimmu.2021.746021

e Intactviral RNA undetectable in monocytes.

Peluso MJ et al., “Plasma-based antigen persistence in the post-acute phase of

COVID-19,” Lancet 2024, 24, 6: E345-E347. doi: 10.1016/51473-3099(24)00211-1

e “Of 660 pandemic-era specimens tested, 61 (9-:2%) specimens from 42
participants (25% of the group), had one or more detectable SARS-CoV-2
antigens. The most commonly detected antigen was spike (n=33, 5-:0%),
followed by S1 (n=15, 2-3%)...”

e “..ourdata provide strong evidence that SARS-CoV-2, in some form or location,
persists for up to 14 months following acute SARS-CoV-2 infection.”
e “_. ourfindings provide no direct evidence regarding the persistent presence of

replication-competent or even transcriptionally active virus.”

Peluso MJ et al., “SARS-CoV-2 and mitochondrial proteins in neural-derived

exosomes of COVID-19,” Ann Neurol 2022, 91, 6: 772-781. doi: 10.1002/ana.26350

e Exosomes containing spike protein were detected in plasma of long COVID
patients with neuropsychiatric symptoms at two months.

Roden AC et al., “Comparison of In Situ Hybridization, Immunohistochemistry, and
Reverse Transcription-Droplet Digital Polymerase Chain Reaction for Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Testing in Tissue,” Arch Pathol
Lab Med 2021, 145, 7: 785-796. doi: https://doi.org/10.5858/arpa.2021-0008-SA

e Detected viral protein 46 days after onset of symptoms.

e “All patients from our institution had tested positive for COVID-19 by
nasopharyngeal swab within a median of 14.5 days (range, 0-67 days) before
death. All patients from our institution but one were tested for COVID-19 again at
time of autopsy; 10 of 13 (76.9%) tested positive.”

Roéltgen K et al., “Immune imprinting, breadth of variant recognition, and germinal

center response in human SARS-CoV-2 infection and vaccination,” Cell, 2022, 185,

6: 1025-1040. doi: 10.1016/j.cell.2022.01.018

e “mRNA vaccination stimulates robust GCs containing vaccine mRNA and spike
antigen up to 8 weeks postvaccination in some cases.”

e “..with spike antigen still present as late as 60 days post-second dose”




34. Rong Z et al., “Persistence of spike protein at the skull-meninges-brain axis may
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S1931-3128(24)00438-4. doi: 10.1016/j.chom.2024.11.007
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and liver 14 days post-injection.”
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protein expressed by vascular endothelial cells and eccrine glands in the deep
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36. Schultheiss C et al., “Liquid biomarkers of macrophage dysregulation and
circulating spike protein illustrate the biological heterogeneity in patients with post-
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this hypothesis.”

38. Visvabharathy L et al., “Case report: Treatment of long COVID with a SARS-CoV-2
antiviral and IL-6 blockade in a patient with rheumatoid arthritis and SARS-CoV-2
antigen persistence,” Front. Med. 2022, 9 (Sec. Infectious Diseases — Surveillance).
doi: https://doi.org/10.3389/fmed.2022.1003103
e “The patient tested RT-PCR- for SARS-CoV-2 at 14 days post-infection and
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39. Wu H et al., “Molecular evidence suggesting the persistence of residual SARS-CoV-2
and immune responses in the placentas of pregnant patients recovered from
COVID-19,” Cell Prolif. 2021, 54, 9: €13091. doi: https://doi.org/10.1111/cpr.13091
e “Our study showed that SARS-CoV-2 nucleic acid (in one patient) and protein (in

five patients) were present in the placentas of clinically recovered pregnant
patients for more than 3 months after diagnosis.”
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e “multi-dermatomal vesicles, necrotizing vasculitis and superficial

thrombophlebitis-like lesions, which lasted as long as 3 months possibly
associated with two doses of BNT162b2”

41. Yonker LM et al., “Multisystem inflammatory syndrome in children is driven by
zonulin-dependent loss of gut mucosal barrier,” J Clin Invest. 2021, 131, 14:
€149633. doi: https://doi.org/10.1172/JCI149633

e “..ourstudies showed that spike antigens rose over the first few days of MIS-C
symptoms and persisted for more than 10 days, occasionally through 6
months...”

e “ .. we measured SARS-CoV-2 RNA from MIS-C stool samples collected several

weeks after the initial SARS-CoV-2 infection or exposure. Indeed, a majority of
the patients showed detectable viral loads in the stool ranging from 1.5 x 102 to
2.5 x 107 RNA copies/mL, suggesting an ongoing nidus of infection in MIS-C.”

42. Zollner A et al., “Postacute COVID-19 is Characterized by Gut Viral Antigen
Persistence in Inflammatory Bowel Diseases,” Gastroenterology 2022, 163, 2: 495-
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e “We were unable to culture SARS-CoV-2 from gut tissue of patients with viral
antigen persistence.”
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The anti-SARS CoV2 mRNA injections rely on lipid nanoparticles (LNPs) bonded with
polyethylene glycol (PEG) to deliver mRNA coding for the spike protein antigen into human
cells. However, a growing body of evidence suggests that the ionizable LNPs used in the
experimental mMRNA injections are highly inflammatory on their own, while PEG has long
been recognized as an allergen with the potential to trigger anaphylaxis (a severe, possibly
life-threatening allergic reaction). This annotated research collection presents (n=80)
scientific papers detailing the potential harms of LNPs, PEG, and other components of the
mRNA injections to the human body and setting forth possible or established
mechanisms. Some of the research annotated here also suggests a far higher incidence of
anaphylaxis due to the mRNA injections than claimed in official estimates, ranging from
1/2,280 doses (Warren CM et al.) to 1/4,049 (Blumenthal KG et al.) and 1/13,882 (Somiya A
etal.).

This compilation originated with one of Dr. Bridle’s contributions to TOXIC SHOT: Facing
the Dangers of the COVID "Vaccines," (Chapter 1: The COVID Shots Are Not Real
Vaccines).
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Vaccination: Mechanisms and Therapeutic Approaches,” Diseases 2024, 12, 10:
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3. BakosTetal., “mRNA-LNP COVID-19 Vaccine Lipids Induce Complement Activation
and Production of Proinflammatory Cytokines: Mechanisms, Effects of
Complement Inhibitors, and Relevance to Adverse Reactions,” Int. J. Mol. Sci. 2024,
25, 7: 3595. doi: https://doi.org/10.3390/ijms25073595




e “..the novel findings in the present study include (i) the dominance of
alternative pathway activation, (ii) the increased strength of C activation relative
to corresponding PEGylated liposomes, and (iii) the absence of C activation by
naked mRNAs.”

Barta BA et al., “The COVID-19 mRNA vaccine Comirnaty induces anaphylactic
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vaccinations).”
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Cabanillas B et al., “Allergic reactions to the first COVID-19 vaccine: A potential role
of polyethylene glycol?” Allergy 2021, 76, 6: 1617-1618. doi: 10.1111/all.14711
e “Although the trigger of the adverse allergic reactions suffered by the two NHS
workers after receiving the vaccine BNT162b2 against COVID-19 has yet to be
determined, the potential role of the excipient ALC-0159 containing PEG as a
high-risk hidden trigger of dangerous allergic reactions should be carefully
considered before advising the administration of BNT162b2 vaccine.”
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Calogiuri G et al., “Polyethylene glycols and polysorbates: Two still neglected
ingredients causing true IgE-mediated reactions,” J Allergy Clin Immunol Pract 2019,
7,7:2509-2510. doi: 10.1016/}.jaip.2019.05.058
e “Inthe light of increased exposure of PEGs and polysorbates in our environment,
a greater incidence of PEG hypersensitivity should be expected in the next
years.”

Calzetta L et al., “The BNT162b2 mRNA COVID-19 Vaccine Increases the Contractile
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of Severe Eosinophilic Asthma,” Vaccines 2023, 11, 2: 282.
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or interact with the immune system in an undesired way.”
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polyethylene glycol (PEG) contained in mRNA-based vaccine formulations,” Vaccine
2022, 40, 42:6114-6124. doi: https://doi.org/10.1016/j.vaccine.2022.08.024
e “We detected an increase in the reactivity to mRNA vaccine formulations in
MRNA-1273 but not BNT162b2 vaccinees’ sera in a prime-boost dependent
manner. Furthermore, we observed the same pattern of reactivity against
irrelevant lipid nanoparticles.”

Catenacci L et al., “Effect of Lipid Nanoparticle Physico-Chemical Properties and
Composition on Their Interaction with the Immune System,” Pharmaceutics 2024,
16, 12: 1521. doi: https://doi.org/10.3390/pharmaceutics16121521
e “COVID-19 mRNA vaccines administered in the deltoid muscle in humans
stimulate inflammation and recruitment of neutrophils, monocytes, and
dendritic cells...”

Chen BM et al., “Polyethylene Glycol Immunogenicity: Theoretical, Clinical, and
Practical Aspects of Anti-Polyethylene Glycol Antibodies,” ACS Nano 2021, 15, 9:
14022-14048. doi: https://doi.org/10.1021/acsnano.1c05922
e “Hypersensitivity reactions including anaphylaxis after infusion of pegylated
medicines are well documented in both animal and clinical studies... Pegylated
liposomes encapsulating oligonucleotides induce anti-PEG IgM antibodies in
mice and cause anaphylactic shock upon a second injection of liposomes.”
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Chen WA et al., “Antibodies against Poly(ethylene glycol) Activate Innate Immune
Cells and Induce Hypersensitivity Reactions to PEGylated Nanomedicines,” ACS
Nano 2023, 17, 6: 5757-5772. doi: https://doi.org/10.1021/acsnano.2c12193
e “We demonstrate that anti-PEG IgG but not IgM antibodies induce
hypersensitivity-like symptoms against PLD and other PEGylated nanoparticles
and macromolecules in mice that depend primarily on neutrophils,
macrophages, and basophils.”

de Vriez J, “Pfizer's vaccine raises allergy concerns. Polymer in mRNA's “packaging”

may cause rare anaphylactic reactions,” Science 2021, 371, 6524: 10-11. doi:

10.1126/science.371.6524.10

e “Severe allergy-like reactions in at least 12 people who received the COVID-19

vaccine produced by Pfizer and BioNTech may be due to a compound in the
packaging of the messenger RNA (mMRNA) that forms the vaccine's main
ingredient, scientists say. A similar mRNA vaccine developed by Moderna also
contains the compound, polyethylene glycol (PEG).”

Dézsi L et al., “A naturally hypersensitive porcine model may help understand the
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du Preez HN et al., “COVID-19 vaccine adverse events: Evaluating the

pathophysiology with an emphasis on sulfur metabolism and endotheliopathy,” Eur

J Clin Invest. 2024, 54, 10: e14296. doi: https://doi.org/10.1111/eci.14296

e “We hypothesize that after COVID-19 vaccination, the combination of the

genetic-vaccine-generated (GVG) Sp antigen, the genetic material and LNPs, will
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generation of chronic, skewed or excessive inflammatory responses, and
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oxygen species (ROS), GL fragments, harmful NPs, and soluble GVG Sp and its
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cellular proteostasis,” J. Colloid Interface Sci. 2025, 678(A): 656-665. doi:
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e “... LNPs may induce subtle proteome stress by compromising protein stability
and proteostasis even without obvious damage to cell viability.”
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https://doi.org/10.1039/D1NJ01415C

Giavina-Bianchi P and J Kalil, “May polyethylene glycol be the cause of anaphylaxis
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Guo C et al.,, “The interplay between PEGylated nanoparticles and blood immune
system,” Adv Drug Deliv Rev. 2023, 200: 114004. doi: 10.1016/j.addr.2023.115044
e “Complement activation-related pseudoallergy (CARPA) and accelerated blood
clearance (ABC) phenomenon are the most notorious problems. CARPA is a
non-IgE-activated hypersensitivity reaction (HSR) that manifests as a
hemodynamic disturbance and an inflammatory response that can cause
serious consequences or even fatalities.”

Haroon HB et al., “Activation of the complement system by nanoparticles and
strategies for complement inhibition,” Eur. J. Pharm. Biopharm. 2023, 193: 227-240.
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Hashimoto T et al., “High anaphylaxis rates following vaccination with the Pfizer
BNT162b2 mRNA vaccine against COVID-19 in Japanese healthcare workers: a
secondary analysis of initial post-approval safety data,” J. Travel Med. 2021, 28, 7:
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Ibrahim M et al., “Polyethylene glycol (PEG): The nature, immunogenicity, and role in

the hypersensitivity of PEGylated products,” J Control Release 2022, 351: 215-230.

doi: https://doi.org/10.1016/j.jconrel.2022.09.031

e “...the main causes and exact mechanisms of hypersensitivity to mRNA COVID-

19 vaccines have not been fully elucidated, but reports of hypersensitivity
reactions have focused on the role of the PEG polymer that is used in the
preparation of these vaccines... we explain the potential role of PEG in the
reports of the immunogenicity and hypersensitivity that has been encountered
post-mRNA COVID-19 vaccination.”

Igyarto BZ et al., “Future considerations for the mRNA-lipid nanoparticle vaccine
platform,” Curr Opin Virol. 2021, 48: 65-72. doi: 10.1016/j.coviro.2021.03.008
e “...some of the immediate allergic responses observed with the first shot of
MRNA-LNP vaccines might be related to pre-existing PEG antibodies. Since
these vaccines often require a booster shot, anti-PEG antibody formation is
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re-vaccination.”
e “It has been shown that mRNA-LNP vaccines have an altered tissue distribution,
dynamics, and uptake in animals that have been pre-exposed to inflammatory
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agents. These findings suggest that people with pre-existing inflammatory
conditions might show altered immune responses to these vaccines and might
present with more severe side-effects.”

Igyarto BZ and Zhen Qin, “The mRNA-LNP vaccines - the good, the bad and the

ugly?” Front. Immunol. 2024, 15 (Sec. Vaccines and Molecular Therapeutics). doi:

https://doi.org/10.3389/fimmu.2024.1336906

e “..the LNPs’ionizable lipid component of the mRNA-LNP vaccine is highly
inflammatory ... another potential explanation for the distinct lots triggering
different levels of adverse events could be that the amounts of mMRNA-LNP or the
mRNA : LNP ratio differed between lots.”

Jiang SY et al., “Non-immunoglobulin E-mediated allergy associated with Pfizer-
BioNTech coronavirus disease 2019 vaccine excipient polyethylene glycol,” Ann
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Klimek L et al., “Allergenic components of the mRNA-1273 vaccine for COVID-19:

Possible involvement of polyethylene glycol and IgG-mediated complement
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BNT162b formulations in the Moderna and Pfizer-BioNTech COVID-19 vaccines,
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KorzunT et al., “Lipid Nanoparticles Elicit Reactogenicity and Sickness Behavior in
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alters innate immune fitness in an inheritable fashion,” PLoS Pathog. 2022, doi:
https://doi.org/10.1371/journal.ppat.1010830
e “The mRNA-LNP-based SARS-CoV-2 vaccine is highly inflammatory, and its
synthetic ionizable lipid component responsible for the induction of
inflammation has a long in vivo half-life... We found that pre-exposure to mRNA-
LNPs or LNP alone led to long-term inhibition of the adaptive immune response.”
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Radice A et al., “Potential culprits for immediate hypersensitivity reactions to
BNT162b2 mRNA COVID-19 vaccine: not just PEG,” Eur Ann Allergy Clin Immunol
2021, 53, 5: 240-242. doi: https://doi.org/10.23822/eurannaci.1764-1489.214
e “Apart from PEG, another component of the LNP, 1,2-distearoyl-sn-glycero-3-
phosphocholine (DSPC), should also be considered a potential culprit as it
contains a quaternary ammonium (QA) ion.”

Rama TA et al., “Hypersensitivity to the Moderna COVID-19 vaccine caused by
tromethamine: PEG is not always the culprit excipient,” J Investig Allergol Clin
Immunol. 2022, 32, 5: 414-415. doi: 10.18176/jiaci.0773
e “..this case provides further evidence that the excipient, and specifically IgE-
mediated hypersensitivity to tromethamine, may be an underlying mechanism
for immediate hypersensitivity to mRNA COVID-19 vaccines.”

Sampath V et al., “Vaccines and allergic reactions: The past, the current COVID-19
pandemic, and future perspectives,” Allergy 2021, 76, 6: 1640-1660. doi:
https://doi.org/10.1111/all.14840
e “This suggests that the incidence of anaphylaxis in the mRNA BNT162b2 (11.1
cases per million doses) and mMRNA-1273 COVID-19 vaccines (2.5 cases per
million doses) may be about 2 to 8.5 times as high as the incidence reported in
the 2016 VSD study for all vaccines (1.31 per million doses).”

Sellaturay P et al., “Polyethylene glycol (PEG) is a cause of anaphylaxis to the
Pfizer/BioNTech mRNA COVID-19 vaccine,” Clin Exp Allergy 2021, 51, 6: 861-863.
doi: https://doi.org/10.1111/cea.13874
e “Here, we show polyethylene glycol allergy caused one of the first cases of
anaphylaxis to the Pfizer/BioNTech COVID-19 vaccine. Allergy skin prick testing
with polyethylene glycol triggered anaphylaxis, highlighting the importance of
safety procedures during investigation.”

Shah MM et al., “Elucidating allergic reaction mechanisms in response to SARS-
CoV-2 mRNA vaccination in adults,” Allergy 2024 79, 9: 2502-2523. doi:
https://doi.org/10.1111/all.16231

Sharma N et al., “Nanoparticles toxicity: an overview of its mechanism and
plausible mitigation strategies,” J. Drug. Target. 2024, 32, 5: 457-469. doi:
https://doi.org/10.1080/1061186X.2024.2316785

Shi D et al., “To PEGylate or not to PEGylate: Immunological properties of
nanomedicine’s most popular component, polyethylene glycol and its alternatives,”
Adv. Drug Deliv. Rev. 2022, 180: 114079. doi: 10.1016/j.addr.2021.114079
e “First, phagocytic cells of the immune system are at the forefront of clearance of
PEG and PEGylated materials; therefore, toxicity to these cells may influence




body’s general defense against infections and damaged or transformed host’s
cells. Second, generation of the specific immune response to PEG in the form of
antibodies contributes to hypersensitivity reactions (HSRs) to PEG and
PEGylated products. Such HSRs include true allergy (IgE mediated, type |
hypersensitivity), anaphylactoid reactions (complement-mediated immediate
type hypersensitivity or complement-mediated pseudoallergy, CARPA), type Il
and type lll hypersensitivity (IgM and IgG-mediated) reactions. Third,
neutralization and cross-reactivity of such antibodies may contribute to HSRs
and altered PK of other products containing PEG or other structures similar to
PEG.”

63. Simberg D et al., “PEGylation technology: addressing concerns, moving forward,”
Drug Deliv. 2025, 32, 1: 2494775. doi: 10.1080/10717544.2025.2494775

64. Somiya M et al., “Sex differences in the incidence of anaphylaxis to LNP-mRNA
COVID-19 vaccines,” Vaccine 2021, 39, 25): 3313-3314.
doi: 10.1016/j.vaccine.2021.04.066
e “On February 17, 2021, Japan started vaccinating healthcare workers with the
Pfizer-BioNTech lipid nanoparticle (LNP)-mRNA COVID-19 vaccine. Among total
79 anaphylaxis cases, 70 cases have been reported in women (89.9%) after
1,096,698 doses of the vaccine until April 4, 2021... Another report confirmed
the female predominance of anaphylaxis cases in over 60,000 doses of LNP-
mMRNA vaccinations; 15 (94%) of the 16 confirmed cases were women... One
possible explanation for the sex imbalance is that sensitization to PEG is more
common in women due to the relatively frequent exposure to PEG-containing
products, such as cutaneous exposure to cosmetics or the use of medications
such as contraceptive injections.”

65. Stone CA, Jr., et al., “Immediate Hypersensitivity to Polyethylene Glycols and
Polysorbates: More Common Than We Have Recognized,” J Allergy Clin Immunol
Pract 2019, 7, 5: 1533-1540.e8. doi: https://doi.org/10.1016/j.jaip.2018.12.003

¢ “Immediate hypersensitivity to PEG 3350 with cross-reactive polysorbate
80 hypersensitivity may be underrecognized in clinical practice.”

66. SzebeniJ et al.,, “Applying lessons learned from nanomedicines to understand rare
hypersensitivity reactions to mRNA-based SARS-CoV-2 vaccines,” Nat.
Nanotechnol. 2022, 17: 337-346. doi: https://doi.org/10.1038/s41565-022-01071-x

¢ “In summary, all the components of LNP-mRNA vaccines... have various
immunostimulatory effects... collectively required for vaccine efficacy. The same
components, however, also contribute to HSR and other IMAEs...”

67. Tahtinen S and Ira Mellman, “IL-1-mediated inflammation induced by different RNA
vaccines is context-specific,” Nature Immunol. 2022, 23, 4: 485-486. doi:
https://doi.org/10.1038/s41590-022-01177-3




e “Systemic inflammatory responses generated by lipid-formulated RNA vaccines
are driven by differential induction of pro- and anti-inflammatory interleukin-1
(IL-1) family members in mice and humans... We discovered that the RNA-LPX
vaccine induces the release of the cytokine IL-1. IL-1 initiates an innate immune
cascade that results in systemic cytokine release and the adverse events that
limit vaccine dosing in humans.”

68. Tahtinen S et al., “IL-1 and IL-1ra are key regulators of the inflammatory response to
RNA vaccines,” Nat. Immunol. 2022, 23: 532-542. doi: 10.1038/s41590-022-01160-y
e “In human immune cells, RNA vaccines induce production of IL-1 cytokines,
predominantly IL-13, which is dependent on both the RNA and lipid formulation.
IL-1 in turn triggers the induction of the broad spectrum of pro-inflammatory
cytokines (including IL-6).”

69. Tenchov R et al, “PEGylated Lipid Nanoparticle Formulations: Immunological Safety
and Efficiency Perspective,” Bioconjug. Chem. 2023, 34, 6: 941-960. doi:
https://doi.org/10.1021/acs.bioconjchem.3c00174

e “Asearch inthe CAS Content Collection identified nearly 900 documents,
including ~150 patents, related to the PEG-lipids immunologically induced
adverse effects such as anti-PEG antibodies generation, accelerated blood
clearance, and complement activation-related pseudoallergies.”

70. Tinari S, “The EMA covid-19 data leak, and what it tells us about mRNA instability,”
BMJ 2021, 372: n672. doi: https://doi.org/10.1136/bmj.n627
e “JW Ulm, a gene therapy specialist who has published on tissue targeting of

therapeutic vectors, raised concerns about the biodistribution of LNPs: ‘At
present, relatively little has been reported on the tissue localisation of the LNPs
used to encase the SARS-CoV-2 spike protein-encoding messenger RNA, and it
is vital to have more specific information on precisely where the liposomal
nanoparticles are going after injection.’ It is an unknown that Ulm worries could
have implications for vaccine safety.”

71. Tran TT and SR Roffler, “Interactions between nanoparticle corona proteins and the
immune system,” Curr Opin Biotechnol. 2023, 84: 103010. doi:
10.1016/j.copbio.2023.103010

¢ “Intravenous administration of pegylated liposomal formulations containing Toll-
like receptor agonists to mice on days 0, 4, and 8 resulted in hypersensitivity
reaction symptoms...”

72. Troelnikov A et al., “Basophil reactivity to BNT162b2 is mediated by PEGylated lipid
nanoparticles in patients with PEG allergy,” J Allergy Clin Immunol. 2021, 148, 1: 91-
95. doi: https://doi.org/10.1016/j.jaci.2021.04.032




73.

74.

75.

76.

77.

78.

e “Our findings implicate PEG, as covalently modified and arranged on the vaccine
lipid nanoparticle, as a potential trigger of anaphylaxis in response to BNT162b2,
and highlight shortcomings of current skin testing protocols for allergy to
PEGylated liposomal drugs.”

Tsilingiris D et al., “Potential implications of lipid nanoparticles in the pathogenesis

of myocarditis associated with the use of mMRNA vaccines against SARS-CoV-2,”

Metabol. Open 2022, 13: 100159. doi: https://doi.org/10.1016/j.metop.2021.100159

e “The recent observation of a similar adverse event [myocarditis] in a recipient of

the non-mRNA, peptide-based NVX-CoV2373 in the frame of a phase lll clinical
trial with 7020 participants in the active treatment arm raises the question
whether the lipid nanoparticle sheath, which is a common structural component
of these platforms could be implicated in the pathogenesis of vaccine-induced
myocarditis.”

Wang H et al., “Polyethylene glycol (PEG)-associated immune responses triggered
by clinically relevant lipid nanoparticles in rats,” npj Vaccines 2023, 8: 169. doi:
https://doi.org/10.1038/s41541-023-00766-z
e “..‘antigen-antibody’ complexes may induce severe side effects including
hypersensitivity reactions, although the underlying mechanisms have not been
fully clarified... Overall, these data provided strong evidence for the dose- and
time-dependent induction of anti-PEG IgM.”

Wang J et al., “Recent Advances in Lipid Nanoparticles and Their Safety Concerns
for mRNA Delivery,” Vaccines 2024, 12, 10: 1148. doi: 10.3390/vaccines12101148
e “..astheimmunological activation in response to mMRNA-LNP treatment
increases, the body’s defense capability may also rise, but there is a high
possibility of the mRNA-LNP complexes causing adverse effects, including
allergies and autoimmune diseases.”

Warren CM et al. “Assessment of Allergic and Anaphylactic Reactions to mRNA
COVID-19 Vaccines With Confirmatory Testing in a US Regional Health System,”
JAMA Netw. Open. 2021, 4, 9: e2125524. doi:
10.1001/jamanetworkopen.2021.25524
e “These findings suggest that non-IgE-mediated allergic reactions to PEG may be
responsible for many documented cases of allergy to mRNA vaccines.”

Xuan L et al., “Nanoparticles-Induced Potential Toxicity on Human Health:
Applications, Toxicity Mechanisms, and Evaluation Models,” MedComm 2028, 4, 4:
e€327. doi: https://doi.org/10.1002/mco02.327

Yang M et al., “Effects of PEG antibodies on in vivo performance of LNP-mRNA
vaccines,” Int J Pharm. 2024, 650: 123695. doi: 10.1016/].ijpharm.2023.123695




e “PEG antibodies binding on the LNP vaccine increased probability
of complement activation in animal as well as in human serum and led to
lethal side effect in large dosage via intravenous injection of mice. Our data
suggested that PEG antibodies in human was a risky factor of LNP-based
vaccines for biosafety concerns but not efficacy.”

79. Yuan Z et al., “Impact of physicochemical properties on biological effects of lipid
nanoparticles: Are they completely safe,” Sci Total Environ. 2024, 927:172240. doi:
https://doi.org/10.1016/j.scitotenv.2024.172240

e “The physicochemical properties of LNPs, like size, surface hydrophobicity,
surface charge, surface modification and lipid composition, determine the
interaction of LNPs with macromolecules and organelles to a large extent,
resulting in negative effects on cells, especially cytotoxicity and genotoxicity,
and cell death.”

80. Zhou ZH et al ., “Anti-PEG IgE in anaphylaxis associated with polyethylene glycol,” J
Allergy Clin Immunol Pract 2021, 9, 4: 1731-1733.e3. doi: 10.1016/j.jaip.2020.11.011

e “..allthe anaphylaxis case samples and none of the control samples were
clearly positive for anti-PEG IgE.”
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Immune imprinting, dubbed “original antigenic sin” by Thomas Francis Jr., occurs when
memory B lymphocytes produced in response to an initial viral infection dominate
subsequent responses to related viruses, producing antibodies geared to the original
exposure. Long-term immune memory has many advantages, but immune imprinting can
be harmful if it interferes with immune response to later infections.

The following collection of peer-reviewed papers (n=140) suggests that COVID “vaccines”
imprinted the immune systems of recipients through exposure to the “wild type” spike
protein from the original Wuhan strain, shaping their response to subsequent variants in
potentially harmful ways. Immune imprinting impaired responses to new variants by
skewing B cell production of antibodies toward the “ancestral” spike protein at the
expense of new antibodies specifically tailored to the variants’ heavily mutated spike.
Additionally, by imprinting a single antigen —the spike protein — on recipients’ immune
systems, the “vaccines” prevented them from forming antibodies to other, less mutation-
prone parts of the virus, such as proteins from the virus nucleocapsid (Ahmed MIM et al.,
Delgado JF et al., Paula NM et al., Smith CP et al., Yao D et al). Further findings point to
“deep immunological imprinting” or “hybrid immune damping,” in which “vaccination”
combined with infection alters later immune response unpredictably (Aguilar-Bretones M
etal., GaoB etal., Hornsby H et al., Ju B et al., Reynolds CJ et al., Wang Q et al.).

This collection originated with Dr. Steven Hatfill’s contribution to TOXIC SHOT: Facing the
Dangers of the COVID “Vaccines” (Chapter 5: Debunking CDC’s Bad Science).

ANNOTATED REFERENCES (N=140)

1. Addetia A et al., “Neutralization, effector function and immune imprinting of

Omicron variants,” Nature 2023, 621: 592-601. doi: 10.1038/s41586-023-06487-6

e “Omicron breakthrough infections of Wu-vaccinated subjects primarily recall
cross-reactive MBCs specific for epitopes shared by multiple SARS-CoV-2
variants rather than priming naive B cells that recognize Omicron RBD-specific
epitopes. We observed an unexpectedly small number of MBCs specific for
Omicron RBDs (and not cross-reacting with the Wu RBD) even after two
exposures to Omicron S antigens, including after Wu/BA.5 or Wu/BA.1 bivalent
mMRNA vaccination.”




Aguilar-Bretones M et al., “Impact of antigenic evolution and original antigenic sin

on SARS-CoV-2 immunity,” J Clin Invest. 2023, 133, 1: €162192. doi:

10.1172/)CI162192

e “ .. vaccinated individuals infected with the Alpha or Delta variant have a
relatively decreased response to variant-specific epitopes compared with
unvaccinated individuals, which is indicative of OAS... In addition, more traits of
immune imprinting have recently been identified in hybrid-immune individuals
who were infected with Wuhan-1 strain before vaccination, in whom
enhancement of VOC cross-reactive antibody titers and T cells by Omicron
infection was nullified, a phenomenon termed hybrid immune damping.”

Ahmed MIM et al., “Enhanced Spike-specific, but attenuated Nucleocapsid-

specific T cell responses upon SARS-CoV-2 breakthrough versus non-breakthrough

infections,” Front. Immunol. 2022, 13 (Sec. Vaccines and Molecular Therapeutics).

doi: https://doi.org/10.3389/fimmu.2022.1026473

e “Subjects with vaccine breakthrough infection had significantly higher CD4 and
CDS8T cell responses targeting the vaccine-encoded Spike during the first and
third/fourth week after PCR diagnosis compared to non-vaccinated controls,
respectively. In contrast, CD4 T cells targeting the non-vaccine encoded
Nucleocapsid antigen were of significantly lower magnitude in BTl as compared
to non-BTI. Hence, previous vaccination was linked to enhanced T cell
responses targeting the vaccine-encoded Spike antigen, while responses
against the non-vaccine encoded Nucleocapsid antigen were significantly
attenuated.”

Alsoussi WB et al., “SARS-CoV-2 Omicron boosting induces de novo B cell

response in humans,” Nature 2023, 617, 7961: 592-598. doi:

https://doi.org/10.1038/s41586-023-06025-4

e “mRNA-1273 and mRNA-1273.213 both elicited robust germinal centre
responses and maturation of the MBC and BMPC responses, but we did not
isolate any antibodies specifically targeting S proteins from the variant strains
encoded by the mRNA-1273.213 vaccine that did not cross-react to the original
WA1/2020 S protein. Thus, the B cell response after boosting with the mRNA-
1273.213 vaccine was imprinted by the primary vaccination series with mRNA-
1273, which encodes the ancestral S protein.”

Altmann DM et al., “COVID-19 vaccination: The road ahead,” Science 2022, 375,

6586: 1127-1132. doi: 10.1126/science.abn1755

¢ “Interms of immune imprinting (‘original antigenic sin’), the data show that
different repertoires emerge, with associated implications for variable quality
and quantity of neutralization of current or future VOC. For example, our
comparative analysis of differential VOC neutralization patterns in vaccinees
shows the development of imprinted differences between those who had a prior
infection with either the ancestral or Alpha virus. Faced with these diverse




scenarios, the question is whether to keep developing boosters carrying
prototypic Wuhan Hu-1 spike sequence or focus on being reactive to regionally
predominant VOCs. The iteration of this that pools VOC sequences into
multivalent vaccines has appeal, although the immune imprinting data argue the
potential for unforeseen, differential response patterns dependent on prior
history and subsequent SARS-CoV-2 exposure. There is a danger that, even with
‘plug and play’ platforms and rapid pipelines, this entails a future of playing
catchup against oncoming VOCs for diminishing and unpredictable returns in
protective immunity.”

Amano M et al., “Restoration of Neutralization Activity Against Omicron BA.2 and

BA.5in Older Adults and Individuals With Risk Factors Following the Fourth Dose

of Severe Acute Respiratory Syndrome Coronavirus 2 BNT162b2 Vaccine,” J. Infect.

Dis. 2023, 227, 1: 161-163. doi: https://doi.org/10.1093/infdis/jiac393

e “The present data, that a fourth vaccine dose restores protection but does not
further enhance the humoral response, may be related to ‘original antigenic sin,
wherein high-affinity memory B cells inhibit the recruitment of naive B cells
against subsequent antigenic stimuli, in particular, against new stimuli. Thus, it
is likely that despite the fourth dose, breakthrough infections continue to occur.”

Arunachalam PS et al. “Systems vaccinology of the BNT162b2 mRNA vaccine in

humans,” Nature 2021, 596: 410-416. doi: 10.1038/s41586-021-03791-x

e “BNT162b2 vaccination also induced a neutralizing antibody response against
the B.1.351 variant of concern, albeit at a tenfold-lower magnitude than against
the wild-type WA1/2020 (WA1) strain.”

Atari N et al., “Omicron BA.2.75 variant is efficiently neutralised following BA.1 and

BA.5 breakthrough infection in vaccinated individuals, Israel, June to September

2022,” Eurosurveillance 2022, 27, 44: 2200785. doi: https://doi.org/10.2807/1560-

7917.ES.2022.27.44.2200785

e “The neutralisation efficiency in HCW who were infected with BA.1/BA.5 and had
previously been vaccinated with three doses of Comirnaty vaccine was
significantly higher for all of Omicron variants (unpaired T-test, p value > 0.0008)
than in vaccinated but SARS-CoV-2-naive HCW.”

Aydillo T et al., “Immunological imprinting of the antibody response in COVID-19

patients,” Nat. Commun. 2021, 12: 3781. doi: 10.1038/s41467-021-23977-1

e “Our findings thus provide evidence of immunological imprinting by previous
seasonal coronavirus infections that can potentially modulate the antibody
profile to SARS-CoV-2 infection... A similar scenario to our studies in infected
people could be proposed for the vaccines, with some differences due to the
nature of the stimulus itself. Back-boost of cross-reactive antibody responses
might lead to less protective antibodies directed against non-neutralizing




10.

11.

12.

13.

14.

conserved epitopes between the S antigen of the vaccine and the S proteins of
seasonal human betacoronaviruses.”

Baerends EAM et al., “Omicron Variant-Specific Serological Imprinting Following

BA.1 or BA.4/5 Bivalent Vaccination and Previous SARS-CoV-2 Infection: A Cohort

Study,” Clin. Infect. Dis. 2023, 77, 11: 1511-1520. doi: 10.1093/cid/ciad402

e “Vaccination and previous infection leave a clear serological imprint that is
focused on the variant-specific antigen.”

Bayarri-Olmos R et al., “Unraveling the impact of SARS-CoV-2 mutations on

immunity: insights from innate immune recognition to antibody and T cell

responses,” Front Immunol. 2024, 15 (Sec. Viral Immunology). doi:

https://doi.org/10.3389/fimmu.2024.1412873

e “Of note, we observed no significant difference in T cell reactivity against the
Delta and Omicron spike MP in those with an Omicron infection, norin T cell
reactivity against the Omicron spike in the different donor groups, suggesting
that immune imprinting from vaccination may had dampened the induction of
Omicron-specific T cells after infection... Taken together, these findings suggest
that deployment of Omicron-based vaccines, or other highly divergent SARS-
CoV-2 strains, in immune-naive individuals may induce poorly cross-reactive
antibody responses, while Omicron boosters in vaccinees may be of limited use
due to the imprinted responses from the ancestral strain-based vaccines.”

Belik M et al., “Long-term COVID-19 vaccine- and Omicron infection-induced

humoral and cell-mediated immunity,” Front. Immunol. 2024, 15 (Sec. Viral

Immunology). doi: https://doi.org/10.3389/fimmu.2024.1494432

o “Interestingly, the bivalent vaccine induced equally high neutralizing antibodies
against D614G as the monovalent vaccine, and repeated vaccinations with the
original Wuhan-type monovalent vaccine or booster vaccination with a bivalent
BA.1 or BA.4/5 vaccine did not broaden the specificity of neutralizing antibodies
against XBB.1.5. These results indicate that the vaccines elicit antibody
responses based on immune imprinting and the repeated Omicron exposure
does not override ancestral SARS-CoV-2 immune imprinting.”

Blanco J et al., “Rethinking Optimal Immunogens to Face SARS-CoV-2 Evolution

Through Vaccination,” Influenza Other Respir Viruses 2025, 19, 1: €70076. doi:

https://doi.org/10.1111/irv.70076

¢ “In this repeated vaccination context, antibody repertoire diversification was
evidenced, although immune imprinting after booster doses or reinfection was
also demonstrated and identified as a major determinant of immunological
responses to repeated antigen exposures.”

Blankson JN, “Bivalent COVID-19 Vaccines: Can the Original Antigenic Sin Be
Forgiven?” J. Infect. Dis. 2023, 11, 1: 1221-12283. doi: 10.1093/infdis/jiad073
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e “..the lack of a more potent response to BA.5 following bivalent vaccination in

some cases may reflect the fact that we are looking at a primary immune
response. If that is the case, then there is a chance that subsequent exposure to
BA.5 spike protein, either by vaccination or natural infection, will lead to an
improved response. Unfortunately, by the time 2 bivalent booster shots are
given to a significant part of the population—an unlikely prospect given the
limited uptake of the bivalent vaccine and the vaccine weariness of the US
population—the variant in question will probably no longer be the dominant
variant in circulation.”

Boynton JR and DM Altmann, “Imprinted hybrid immunity against XBB reinfection,”
Lancet Infect Dis. 2023, 23, 7: 764-765. doi: 10.1016/S1473-3099(23)00138-X
¢ “If we now appreciate that even hybrid immunity to SARS-CoV-2 infection is

(differentially, depending on previous immune experience) poorly durable and
annual debates on booster strategy are required, how should we move forward?
The dataset from Singapore reminds us that suggesting the booster strategy will
simply involve tweaking vaccines annually, as for influenza, seriously
underestimates the complexity of the current challenge. The long-term strategy
will require considerable effort towards the development of both next-generation
vaccines (targeting neutralising epitopes that are truly conserved and
disadvantageous for viral mutations) and vaccine platforms that provide durable,
local protection in the nasal mucosa, thereby blocking viral transmission.”

Brown E and HT Essigmann, “Original Antigenic Sin: the Downside of
Immunological Memory and Implications for COVID-19,” mSphere 2021, 6, 2. doi:
https://doi.org/10.1128/msphere.00056-21

e “The impact of OAS on the elicitation of protective immunity should not be

ignored in vaccine development. Selection of a vaccine candidate or
candidates that are too similar to antigens already ‘seen’ by the population at
large could result in three distinct outcomes: (i) a “back-boost” or enhanced
protective immunity resulting from a second round of GCRs in response to
shared antigens between primary and secondary exposures, (ii) boosting of a
nonprotective antibody response, or (iii) in the context of a multicomponent
vaccine formulation, the masking of a protective response against some
vaccine components if other antigens in the formulation have been previously
“seen” by the population as observed with Gardasil 9.”

CaoYetal, “BA.2.12.1, BA.4 and BA.5 escape antibodies elicited by Omicron
infection,” Nature 2022, 608, 593-602. doi: 10.1038/s41586-022-04980-y
e “Of note, BA.2.12.1 and BA.4/BA.5 display increased evasion of neutralizing

antibodies compared with BA.2 against plasma from triple-vaccinated
individuals or from individuals who developed a BA.1 infection after
vaccination... BA.1 infection after vaccination predominantly recalls humoral
immune memory directed against ancestral... SARS-CoV-2 spike protein.”



CaoY et al., “Imprinted SARS-CoV-2 humoral immunity induces convergent

Omicron RBD evolution,” Nature 2023, 614: 521-529. doi:

https://doi.org/10.1038/s41586-022-05644-7

e “In this work, we showed that due to immune imprinting, our humoralimmune
repertoire is not effectively diversified by infection with new Omicron variants.
The immune pressure on the RBD becomes increasingly concentrated and
promotes convergent evolution, explaining the observed sudden acceleration of
SARS-CoV-2 RBD evolution and the convergence pattern. Although this study
only examines inactivated vaccines, immune imprinting is also observed in
those receiving mRNA vaccines.”

Carreno JM et al., “Bivalent COVID-19 booster vaccines and the absence of BA.5-

specific antibodies,” Lancet Microbe 2023, 4, 8: E569. doi: 10.1016/S2666-

5247(23)00118-0

e “Pre-booster and post-booster RBD antibody avidity was lower against BA.5 RBD
than wild-type RBD, which prompted us to look for BA.5 specific antibodies.
Wild-type RBD depleted serum samples had undetectable reactivity to wild-type
RBD—as expected—and to BA.5 RBD, suggesting that a single exposure to BA.5
antigens by the administration of bivalent vaccine boosters does not elicit robust
concentrations of BA.5 specific serum antibodies.”

Cerqueira-Silva T et al., “Effectiveness of monovalent and bivalent COVID-19

vaccines,” Lancet Infect Dis. 2023, 23, 11: 1208-1209. doi: 10.1016/S1473-

3099(23)00379-1

e “Apossible explanation for the lack of increased protection against infection
with bivalent vaccines is immune imprinting against the wild-type variant of
SARS-CoV-2. This could impair the production of neutralising antibodies against
omicron variants after immunological stimulation with a mix of wild-type and
omicron antigens (ie, bivalent vaccines) because production of antibodies
against antigens that the immune system had previously been exposed to would
be prioritized.”

Chalkias S et al., “A Bivalent Omicron-Containing Booster Vaccine against Covid-

19,” N Eng J Med 2022, 387:1279-1291. doi: 10.1056/NEJM0a2208343

¢ “Inthe primary analysis set of participants without evidence of previous SARS-
CoV-2 infection, the observed geometric mean titers of neutralizing antibodies
against ancestral SARS-CoV-2 (D614G) were 5977.3 (95% confidence interval
[CI], 5321.9t0 6713.3) and 5649.3 (95% CI, 5056.8 to 6311.2) and against
omicron were 2372.4 (95% Cl, 2070.6 to 2718.2) and 1473.5 (95% ClI, 1270.8 to
1708.4) 28 days after the mRNA-1273.214 and mRNA-1273 boosters,
respectively.”
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Chemaitelly H et al., “2332. COVID-19 Primary Series and Booster Vaccination and

Potential for Immune Imprinting,” Open Forum Infect. Dis. 2023, 10 (Issue

Supplement_2): ofad500.1954. doi: https://doi.org/10.1093/ofid/ofad500.1954

e “History of primary-series vaccination enhanced immune protection against
omicron reinfection, but history of booster vaccination compromised protection
against omicron reinfection.”

Chemaitelly H et al., “Long-term COVID-19 booster effectiveness by infection

history and clinical vulnerability and immune imprinting: a retrospective
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In addition to the pathogenicity, distribution, and long persistence of the “vaccine”-
produced spike protein, a growing body of research links COVID “vaccination” to the
evolution of vaccine-resistant viral variants. The following collection of (n=70) peer-
reviewed papers suggests the “vaccines” applied strong selective pressure to the fast-
mutating SARS-CoV2 virus, quickly giving rise to “vaccine”-resistant variants. It is
noteworthy that variants emerged in temporal and geographic proximity to “vaccine”
clinical trials or mass “vaccination”:

1. The Alpha variant was first identified in the county of Kent in southeast England in
November 2020. Phase I/1l clinical trials for AstraZeneca’s AZD1222 (ChAdOx1
nCoV-19) adenovector “vaccine” enrolled over 1,000 subjects in southern England in
April 2020, and thousands more in the phase lll trial, May-December 2020.

2. The Delta variant was first identified in Maharashtra state, India, in October 2020.
Phase II/lll clinical trials for the Covidshield adenovector “vaccine” based on
AstraZeneca’s AZD1222 enrolled 1,600 subjects at 14 hospital centers, including
eight in Maharashtra state, from July-October 2020.

3. The Omicron variant was first identified in Gauteng, South Africa, in November
2021, following an intense provincial “vaccination” campaign from August-October.

On this note, public health officials have warned that “chasing variants” is likely futile:

e InJanuary 2023, Dr. Peter Marks, director of FDA’s Center for Biologics Evaluation
and Research, wrote: “Continuing along the current path of... variant-specific
vaccine boosters is inadequate as a long-term strategy for addressing COVID-19...
Simply updating the existing vaccine constructs with new variant sequences or even
making trivalent or quadrivalent vaccines... is not likely to provide the depth and
breadth of protection needed to interrupt viral transmission...”

e FDAVaccines and Related Biological Products Advisory Committee (VRBPAC)
member Dr. Paul Offit told Time: “The experience of the past year has taught us that
chasing these Omicron variants with a bivalent vaccine is a losing game.”

This compilation originated with Dr. Hatfill’s contribution to TOXIC SHOT: Facing the
Dangers of the COVID "Vaccines" (Chapter 5: Debunking CDC’s Bad Science)
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