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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, we analyze aggregated voluntary death
reports submitted to the MHLW, discussing the specificity of post-vaccination deaths and their implications.
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Li YE 5232 D&Y THIH L 72K E Vaccine Adverse Event System (VAERS) (CDC, 2022) D%t
R, CELUEIRICKRE, SIERS XCZOREREN LS RESh TS (Fig. 1). 7, &Il
FEDORERZ, HudfmElIOMENIHCT [VoFy] BMERETI I LNMERINTED
Pfizer/BioNTech [ 7 7 F | O 10IHOHEMZIZEML 72113 AD S5 B, IO 5 H B TUGEH F 7213418
RIAMEASEY) 10 mmHg 22 5 EH AR L ZBEN6 AWZZ ERPLMITEA TS, ZOmXTIE
RERMAEEIC OV TIEfh o hh T ng, [V F V| BRI SN RET % FiE, Kk
Rt OmREEKRAY) A7 MNFBREIMETH 2 2 & 28 E 20X, AIZ K o TS KEDIRAMEEE A & iU FRE 2
BIERHONTRET D ZEVREZICHE SIS,

Fig.1 Common cardiovascular adverse events reported in VAERS
as of July 2022 in the United States (Pfizer/BioNTech)

[T7F 2 IC&B MG OCIMEFTEESR (KEVAERS, Pfizer/BioNTech)
Pfizer/BioNTech

Death I 6360
Cardiac arrest s 826
Takotsubo cardiomyopathy 1 56
Supraventricular tachycardia mm 322
Sinus tachycardia mm 411
Atrial fibrillation S 1994
Tachycardia IS 3722
Palpitation T | 3369
Arrhythmia mm 681
Angina pectoris mmmm 800
Acute myocardial infarction = 681
Myocardial infarction s 937

Hypertensive urgency 1 50
Hypertensive crisis 1 49
Hypertension IS 3898
CVST 1 87
DVT s 1270
Pulmonary embolism s 1806
Thrombocytopenia mmm 536
Thrombosis m————— 2177
Pericarditis mm——— 1217
Myocarditis m————— 1897

Cardiovascular complication
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[T 2 F ] Btk O KBRS 2021 R I HE L T2 &9 2 E 2 Yeo A 512K 5T 20224127 &
NTW3 (CHR4D Table 2) V. AWM E, 202142 H1H » 5202146 H30 H % TO R, Pfizer-
BioNTech & 7z{Z Moderna DWW 2D [T 7 F 2 | $£65 5 T2 BILINIZIEC L 72, [V 2 F v ] $&Fd
25 T2 WM DI R 2 #RA & BB & 3 2 AP i & 72 13D S ROREEFE AR L, Z 0% —EHRO
ABEHRIZFECE L 72533 BN DN TR L 728 O TH b KREIRMEES 1B TH 7. HA»S S, Pk
PR B R AR FRAR 7 B DG 512 K 5 T 2022 SR IEGIMA 23 ST\ B Y. AREGIH 13 3 M
Ho [v2F ] BfE (Pfizer-BioNTech) %34} 72120 (DIEDHKAE) % FO0E L 72 8FHI2 DOV TEL
WL726DT, ZOMKKE, UTOEOTH5.
® [ 7o F v | FRREK LM BICEE IS OARBIERSRBL, [0 F ]| B0 2:HE %27
O JEIRNF O Z5 12 & B KEIIREEDMasgft & 2 S Hi< L& v R F —F g Sh, OIERICK S KIES
KEROFHE (SR (2B U, KEMIRIGHEEZ 5] Z8E 2 U 2= vBeED B % &g
® [T U F V] ML OIS (KEIIRIFEEIC DA 5) & DE N & RIRBEHR % AR §5 2 &3 T
ERVH, BRI K OBRIRMR AR R 2 5 o RN E & g
X 512, 202449 ABL{E, COVID-19, vaccine, aortic dissection®3 D DHEEA, ¥+ —7— F & L T,
Google Scholar (https://scholar.google.co.jp/schhp?hl=ja) TXHRER T 5 &£ 2,770y L L, ZDH 5
Efivy F50EAREA L 2L 25, COVID-197 2 F V12 &k 2 AIEAIC & 2 KB IRMEEEIC DWW TRt L
TWAEMBHAEZREED I0RTH 572, FEFELX A P LOBEREILII—-E 2 U TIIRT.
* Audrey Yeo, Benjamin Kuek, Mandy Lau, Shi Rui Tan, Shijia Chan. “Post COVID-19 Vaccine Deaths-
Singapore’s Early Experience.” Forensic Science International 332 (2022): 111199.
<KZER> COVID-197 7 F ¥ FERith DIELC - ¥ ¥ 4 K — )L OFIH O FE5R

Toru Awaya, Masao Moroi, Yoshinari Enomoto, Taeko Kunimasa, and Masato Nakamura. “What Should

We Do after the COVID-19 Vaccination? Vaccine-Associated Diseases and Precautionary Measures
against Adverse Reactions.” Vaccines (Basel) 10, no. 6 (2022): 866.

<HER>COVID-197 & F VHEFRIZM &2 §XE 277 7 F ¥ BERE L AFH RIS % PRl
B

Eduardo J Balbona, Heather Hudson, M. Morz, and Janci Lindsay. “Case of Myocarditis, Pericarditis,
and Fatal Aortic Dissection Following Covid-19 mRNA Vaccination.” Biomed Sci Clin Res 3, no. 3
(2024): 01-08.

<KZE > Covid-19 mRNA 7 7 F VR IZOAI S, LIS, o K CBFEH R BIIRMEEE 2 74 U 729
il

Nicolas Hulscher, Paul E. Alexander, Richard Amerling, Heather Gessling, Roger Hodkinson, William
Makis, Harvey A. Risch, Mark Trozzi, Peter A. McCullough, and Heather Gessling Amerling. “A
Systematic REVIEW of Autopsy Findings in Deaths after Covid-19 Vaccination.” Zenodo.[Link], 2023.
https://humanrights-duediligence.org/wp-content/uploads/2024/06/1-s2.0-S0379073824001968-main.
pdf

KBEIR> Covid-197 7 F » FEREHROILCHNZ I 1T % HIBAT RO /B L ¥ 2 —

Nicolas Hulscher, Roger Hodkinson, William Makis, and Peter A. McCullough. “Autopsy Findings in
Cases of Fatal COVID - 19 Vaccine - induced Myocarditis.” ESC Heart Failure, January 14, 2024,
ehf2.14680. https://doi.org/10.1002/ehf2.14680
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¢ Aniello Maiese, Arianna Baronti, Alice Chiara Manetti, Marco Di Paolo, Emanuela Turillazzi, Paola
Frati, and Vittorio Fineschi. “Death after the Administration of COVID-19 Vaccines Approved by
EMA: Has a Causal Relationship Been Demonstrated?” Vaccines (Basel) 10, no. 2 (2022): 308.
KB EIR> EMAHIKR L 72 COVID-19 7 7 F V HERitE OB « KIRBIRIZGEH X h T B 52

¢ Leila Mohsenian, Zahra Noroozi, and Faramarz Farahmand. “A Possible Case of Hypertensive Crisis With
Aortic Dissection After an Anti-COVID-19 Vaccine.” Angiology, February 3, 2024, 00033197241232619.
https://doi.org/10.1177/00033197241232619
KBER>PUCOVID-19 7 7 F » Hefdith 2R U 2= KBYIRMEHEZ £ 5 & IiE 2 ) — ¥ 0 14

¢ Alessandra Pina, Andrea Farina, and Stefano Savonitto. “Immunomediated Sequential Dissection of
Visceral Arteries: Dramatic Improvement after Steroid Therapy.” The American Journal of Medicine
135, no. 6 (2022): e130.
KBEIRS NIk O G2 T eV L © 2 7 v 4 FERER ORI & d6E

¢ Hideto Suzuki, Ayako Ro, Aya Takada, Kazuyuki Saito, and Kino Hayashi. “Autopsy Findings of Post-
COVID-19 Vaccination Deaths in Tokyo Metropolis, Japan, 2021.” Legal Medicine 59 (2022): 102134.
KBER> 2021 FAZH A THEAE L 72 COVID-19 7 & F » Fefdith O FECAH O R T

* Motonori Takahashi, Takeshi Kondo, Gentaro Yamasaki, Marie Sugimoto, Migiwa Asano, Yasuhiro
Ueno, and Yasushi Nagasaki. “An Autopsy Case Report of Aortic Dissection Complicated with
Histiolymphocytic Pericarditis and Aortic Inflammation after mRNA COVID-19 Vaccination.” Legal
Medicine 59 (2022): 102154.
<£Z iR > mRNA COVID-19 7 7 F Vv #5512 Histiolymphocytic ‘D HE S & KBIIR D KHE % DFF6 L 7=
KEARAFREED 1 IR AH

34 [T7F | BRBIIHRRET 2 XBIRBEMEERFICOVT

T AV —fO T IF T 4 MG, AL 2 2 VS BEMBNTART 32X ICTVA4 v ah
mRNAEE F /K A TH O, FHANRRS X htk, AR, 5 & 5 ITHRAIZIA S LY, B4 %
FAROMILIZH D A E N TZ Z T, HimAE D Messenger RNA #HUD JAA ZflliaiZ 254 2 2 Vo828
O LTINS AfMilaREIC, SISl L. 2084 2 4 Voo BICx LT, ARiEZ
hEPIHE LT L THIREFEAR TS K512k 5.

M

QA4 2 2 8 BAKICHBICN T 250 H 5 2 &

@254 2 2 VIS B ERKT AMIICH LT, Pk zhealigys e

Thh, ZThonkks 2/ - s TREIEEINIFEE LS. 20X L TEZ 25
JiHE % Spikeopathy (2754 &7 & VIS 7 %E) LIERY,

WD C, WM ZDAF — 47T, [V F vV | EMKICK T 5 SRR EFINICABERICHH I N S
Thbb, [V F V] EREGSEICRE T 5 KEIRMRENS, OLQOMFIC X5, 1Nk -
BHIC K 5T, MG MASRESSEHINL T, S22 8RR b LN ZA0 5, FPAFAKE W
Haxh T Ko2xh, MAEEICMMEMRE 2R T 21285 &, ZOWRMBA 7 ot 2 % [RZPMICEH
MTx5.

2054 2 & s B ARICHIZ T 2 RS B D, E RS KBIIRIBEEOEIFIC» b > T b Z &
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Mg [vrF ] IirEa-Z8TidAhn. ZHIECOVID-19EEBRISEZND 532 LIS ETE AW,
HILCOVID-19 I FA§ 2 KBIIRMAEE DM S TR, BEBTFIZZ S 2 8 VIOSTBEBEL 2 h
HoTVBZENEHENTHBEY. DIFICEMSET 45 HT 5.

[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 angioten-
sin 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 plaque which can lead to dissection.

KBHEIR> COVID-19BHIZB T 2HIROWEEIZIE, WL D2 OB BT B F(ET 5. SARS-
CoV-2DRMIAFAEYT B A3 7 2 VSEIL, WEMIRIZRBIL TW5 7 v U4 7 v v VAEBREER2
(ACE-2) &MHENh 2 ZHFRISHEAT S, THhiE, SARS-CoV-2 AN DI N % 8153 % ol aEME A
HBHZEEEW®WT S, SARS-CoV-21FACE2%# &8y v L ¥aL—1L, HMNAL=V-T VD4 T
v v (RAS) OBFEIEMEAL & MAEIGHZ5 &I 9. <hEg> COVID-19 #2610 % SRz EED
EI1DODRRKE LT, 4 A4 VAL — L ENEBKBERT SO A28 2 RIESUSDWEEMEAE A 51
5. FIERT Tu—LNT T - OWREL 2RI URERC DA » 2 RN 5 5.

F 72, SARS-CoV-2D Z)54 7 &2 VISIBHIZEBACE2X4 Y VL X a2 — MIOWTIE, AA 04
VOSUBRHEITINENL, I bV THREEAEFE TSI LI ko TMBENEM A EE TR 5 2
LAERLSCRY, 2254 2 4 SO N ACE-2 2R KICHA TS5 2 & TRISACE24 Y Y L ¥ 1
L—bMZ&koT, 7Y VFF Vv v 20EME NADPHBILEEZDOTEMEL A M E D, &IZNADPH 1L %
RIZXH5TO2 —(Z—=8—=FF v F) MEKSH, THHANO &KL TONOO- (peroxynitrite) A3 X
hazZeT, Iray P 7RG EORRIEAIZOAEND, SIFEN LB HEEIEHRINTT O A
TISHEBEN ABGEG2AET, I a3y ) 7TERREEENG I SNESIEE XN T, N BREREE
NERXNDWEEMEL B 5 L35 Xk FAET 5 Y.

MAT, 284 2 2 VI BIZK 5> THREINDINERA & VS0 BOBRRNE ) 7HEREICHE %
JIE L, COVID-19 /&4 THIER X h 3 S HIGOIRIKN T dH % TREMEAS @ & T 5 3k e 5 5 1.

X 5121F, COVID-19I&S I 1T B 2754 2 2 V2 B %A L 2= 1158 N B o [ & RIAR O 28 [ 7
o F v | B OMAGFEEDRAEIZ G L T2 LT 5 X FET 5. DNICRMER %517 5

[ 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 endo-
thelial 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,
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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 sur-
veillance system, molecular mimicry, neoantigen production, and disturbance of immunological tolerance
play a substantial role in triggering and developing vascular disorders.

< BHIR> SARS-CoV-21F, KD A/S4 7 &4 VoS E%FIH L CHIREEDONEMIBIZFRBIL T\ 5
TYVAT VY VERBELZERIIERTEIENRINTND. TDAAL 2 4 VST BOMEN
NEHIEANDE RN 27 4 L ZIEGFUZ D BN 50 E ) P2 DO T2 & 558, T OFEA ISR
ARG 2 T U TN OB RERE S IC D 5 3 B ATREME 2 b 5. & 512, SARS-CoV-2 B&4id Bl
Bk AT 2 WREMEARIE E N TN S,

IhsOBFIZNT N EHCOVID-19 mRNA 7 27 F v BIED L FEE O RAEIC & FAkICEE- L Tnw b

Table 2 Medical institution reports of deaths following COVID-19 vaccination
under the Immunization Act (through April 21, 2024)

FRHEEEICE D EERED 5 ORETHRE (2024F 4B 21 BHED £ T)

TOF g B X —f) — AR
fas+7 3 (1E: 2Ek 1,758
2|3 3+ 7 4 RTUSE (21 : &2RH/A < 2 0 #BA1) 9
3|3 27 4 RTUSRE (21 : &RME/A 2 7 0 > #kBA.4-5) 111
423+ 7 (RTUEHE (Iffi : 4 3 2 0> #XBB.1.5) 39
52 347 4 iE 5 ~115%H Ty A= 3
6|7 I 77 4 BE 5 ~11mA (21l : &2RH/# < 2 0> #%BA.4-5) 0
NaF+T48E5~11mA (Ui : #+ I 2 8 #XBB.1.5) 0
82357 AHE6 A~ 4 1
I FF AT 6 » A~4 A (Ui : 4320 #XBB.1.5) 0
QAIFTARE A 1,917
ToF Bl A —f) — A
R4 505y o Z83E (LI : REH) 229
ARNA 78y o ABE (21 2 E2IFK/F T 2 AV #RBAD) - > 5
- ETISF - Ty
ARAA 8y o 2EE (2 FRRM/A 2 2 0 1kBA.4-5) 6
=25 28y & 285 (Ul # 2 2 0> #XBB.1.5) 13
2L Ny o AEE AE 249
TOF & HE A —H— FBREHK
1|£4 70453 (Ui : 4 3 2 0> #XBB.1.5) F—=3t 0
TOF g B A — ) — FRTEE
fe*zv 70 7EE TALTERD !
TOF & HE A —H— A
URFy ey FEE HEERTE 3

LUF#ECIZ RIS 2 WRHOR & Mo i ite i LRk,
[#atoc]

279F 85 L 2,170%
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WEEMED B B 728, COVID-19 mRNA Y 7 F VI > TIANAD AN 2 & VS B KNTESET
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Table 3 Medical institution reports of serious adverse events following COVID-19 vaccination
under the Immunization Act (through April 21, 2024)
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Table 4 Medical institution reports of adverse events following COVID-19 vaccination
under the Immunization Act (through April 21, 2024)
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EALORIE 1%, BYED L OFAERIE1% & fE, R»N28% TH 5. Z I THOTEKAZ £1Z, 2021
F2HIZ [V F v | PRSI E > TEET - 5722021467 A 21 HRE 2B WY, BICH— RO
TR X 53 BRE G B A T — T/ 2V O A AT FEE TRKD 26%, 2\ TOIEREE23%, RIEE 7%, Midk
6%, FDfh3%, FDOMMiIEE3%, G- REFEFE3% L X, 25% 1A TH S (Fig. 2-2). BEINRE

LI Bk 20241 A28 HREEM D ZhEIZEAEE DS K.

ZOHEIL, [V F v | RIS K 2EBHEFPEORIE [V 2 F | BAERE» & 6 7 H DAPIZ RIS i -
TED, [92F V] HHEICL3Z2OROBIEMERVL, EELHHEORE, WKERRIZZORET
BOIEDBZENTELZEABIRBL TN,

Fig. 2-1 Percentage of patients by single cause of death (as of January 28, 2024)
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LoDk, HEkEHE, MEREEIZEE N TS MedDRA PTD S 5, I54IZEKT % & 0ME (GR)
FBLLTHHT AL, SHORHRIIISCTHT T —fLL 228 DEMH L THE AH 7TV —1320214E7H 21
H BRI OEF ISR £ X Wik RO DA #HL T\ 3.
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Fig. 22 Percentage of patients by single cause of death (as of July 21, 2021)
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Fig. 3-1 Breakdown of vascular disorders (as of January 28, 2024): Single cause of death
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[#:31C] Table 512F U

Fig. 3-2 Breakdown of vascular disorders (as of July 21, 2021): Single cause of death
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5. [TV F LI ICEBKRERMEREFETREICH D D FRTAEM & BREEATREMEIC OV
T

202147 H 21 HRFRUC B WTC, S 1SERITH 2 ST A IS E RS2 s ARG S h [V
F v BRBRIECHIEARD26% TH D (Fig. 2-2), DS 5, KERMEEHZ X 2560C139% TH - 72 (Fig.
3-2). DFD, ZOMET [V o F V] H%OIECHRE TR 4 KEIIRMEE S U TR & A R#H
HANBITERD2.34% L5, 202441 H 28 A TIZ, RBICHEIL T, ZhZh, 25%, 9% T,
2.25% &7 %,
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EHIAFRC/SE — Y TRELMEINETHAI ZERAESDICTRHTERZITTHS. T4aH50.002% (JF
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Thotz. BLEY [T F v ]| MG S FFELNIC, PENCEEDS O TERIC LSS U Cub) 40
Wa LT, #EEAOGBRMIEEZPE T2 2L I TERIETTTH 5.
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B L A>TV B A, ICHE2D #1 4 F 54 v (GEELRE0328007 %) W ickiud, HERME S h-AH
HRREEHOEREZW 2T E IR THWIDOTH OO LVEINKIGE S5 SHA MDY, BIEHE VI NE
Thb. b, KEFRHREHY Y 2 —2B28F LT3 Glossary (HEEH) TiZ, Side effect (RITEH)
8 [Undesirable reaction resulting from a vaccine or medicine. (7 27 F v £ 72133 ANEK T 2HE L &
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4-2) ¥ & 202147 H 21 HREW N (Fig. 4-3) ¥ &, 202441 A28 HREMRHTEIZEA LR ~Th 5.
Tubb, [77F Y | BEANIECTELFCHERT, (Vo5 v ] BMEYH»5%H, 3HH, 4HH,
S5HH, 6HH...3 MM EFT, SECERENPBHIEHS.

Fig. 4-1 Number of reported deaths on each day after COVID-19 vaccination
(as of January 28, 2024; all causes 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)

[T9F2]| BEERORETE TORBESETHIL (2021456 A 18 HEFR)

80
71

70

60

49

34
31
30
25
7 22
20
15
10 8 P
7 T, =
4
3
II IIII 222I02111111011100
I nnn | IS mom w
9

12 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 29 30 36 37 41 60 7&f
BEERBR(E)
EEEYSEIEELLTLS

V=2 fiilaat o o F U ERMHOET L LTRSS N Gl o
(T IF 74 Wik, 7 7 A F =4 : 2021 (HH13) 46 H23 H
URL : https://www.mhlw.go.jp/content/10601000/000796557.pdf

o
S

IS
S

FEEEH(N)

I

-

[HL] k13 Fig 3 % izl

—263 —



EREREEM 52&2%5 2024
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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Fig. 7 Comparison of numerical calculation results (gray) and actual data (black)
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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 (AMRSs) over time (2015-2023; all causes of death)
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