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Abstract

Since the initiation of COVID-19 vaccinations in Japan on February 17, 2021, medical institutions have been
voluntarily reporting post-vaccination events, including deaths, to the Ministry of Health, Labour and Welfare
(MHLW) under the Immunization Act. As of April 2024, these voluntary reports include 2,170 post-vaccination
deaths, 9,307 serious cases, and 37,833 adverse reactions. This article examines these voluntary reports, with a
particular focus on a case of aortic dissection following the COVID-19 vaccination.

Through a case analysis and comprehensive literature review , we investigate the potential causal relationship
between the vaccine and aortic dissection. Additionally, w e analyze aggregated
voluntary death reports submitted to the MHLW, discussing the specificity of post-vaccination deaths and their
implications.
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Fig. 1 Common cardiovascular adverse events reported in VAERS as of Jul 2022 in the United
States (Pfizer/BioNTech)
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[There are some potential mechanisms for arterial pathology in COVID-19 patients. SARS-CoV-2 has spike proteins on
its surface that binds a receptor which is expressed in the endothelium called angiotensin converting enzyme 2 (ACE-2).
This means that SARS-CoV-2 can injure vascular endothelium in the body. SARS-CoV-2 downregulates ACE-2 which
leads to overactivation of classical renin-angiotensin system (RAS) and vasoconstriction. - « - Another possible cause of
arterial dissection in COVID-19 patients can be cytokine storm and inflammatory responses which leads to endothelial
dysfunction. Inflammation may cause rupture of atherosclerotic plague which can lead to dissection.
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[The developmental mechanisms of COVID-19-related vascular disorders remain unelucidated. It has been shown that
SARS-CoV-2 binds to the angiotensin-converting enzyme 2 receptors expressed on endothelial cells of the arterial wall
by using surface spike proteins. Despite the controversy about whether this binding of the spike protein can lead to direct
viral infection of the endothelial cells, the binding can eventually result in the dysfunction of the endothelial cells
through damage. Furthermore, a suggestion has been made that SARS-CoV-2 infection can also induce giant cell
arteritis.

Because all these mechanisms can also play a similar role in the development of anti-COVID-19 mRNA vaccine-
associated vascular disorders, it could be wondered whether the anti-COVID-19 mRNA vaccine, which allows for the
endogenous production of the viral spike protein, has induced any type of arterial wall injuries. Alternatively, it could be
hypothesized that bystander hyperactivation of the immune surveillance system, molecular mimicry, neoantigen
production, and disturbance of immunological tolerance play a substantial role in triggering and developing vascular
disorders.
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Table 4 Deaths from aortic dissection following COVID-19 vaccination (59 cases, including those with
multiple causes of death)
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Fig. 2-2 Percentage of patients by single cause of death (as of July 21, 2021)
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Fig. 4-1 Number of reported deaths on each day after COVID-19 vaccination (as of January 28, 2024; all
cause of death)
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Fig. 4-2 Number of reported deaths on each day after COVID-19 vaccination (as of June 18, 2021; all causes
of death)
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Fig. 4-3 Number of reported deaths on each day after COVID-19 vaccination (as of July 21, 2021; all causes
of death)
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Fig. 5 Number of reported deaths on each day after COVID-19 vaccination (single cause of death,
cardiovascular disorder)
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Fig. 6 Number of reported deaths on each day after COVID-19 vaccination (single cause of death; aortic
dissection, aortic dissection rupture)
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Appendix Fig. 1 Changes in life expectancy in Japan: 2015-2023
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Appendix Fig. 2 Age—adjusted mortality rates (AMRs) over time (2015-2023; all causes of death)
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