Clin Eval 52 (2) 2024

A 07D O F U EiEROXBIREEE
EGIEEFENDIECHS, TUTXHHWER

THREFW EA #WEY  ®t BF o+ B ER s
1) B2 4 MCL
2) AR A LHS W52t
3) ORI B SibE

Aortic dissection following COVID-19 vaccination:
A case study, analysis of voluntary death reports submitted
to MHLW, and literature review

Yuriko Hirai”  Hiroshi Hikota”  Takayuki Kikuchi®
Takashi Nakamura®  Masanori Fukushima?
1) MCL Corporation, Kyoto, Japan
2) Foundation of Learning Health Society Institute, Nagoya, Japan
3) Institute of Arts and Sciences, Tokyo University of Science, Tokyo, Japan

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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Cardiovascular complication

Fig.1 Common cardiovascular adverse events reported in VAERS
as of July 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 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.
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X 5121, COVID-19/&SZ 61T % A /54 &7 & VS 2 B %47 L =S e o badE & RO [ 7
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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 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.

KB ER> SARS-CoV-21F, KD A4 27 2 Vo387 BAEFM L CHMREEDONEMAIZREHL Tn b
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Table 2 Medical institution reports of deaths following COVID-19 vaccination
under the Immunization Act (through April 21, 2024)
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WREMEA B 5 728, COVID-19 mRNA T 7 F VICKk > TOANADAISA 7 & VoS BARNTHAET
ZZLhAaREL D, W6 OBREREGAFEE L TS EZ L E6ND. H50VE, N 24 & —
(2K % RIER UG OB RIRE (L, o THEE, BrbusEE, SRR ORE & &N R OS5
JEICKE SIS LTRSS RFEEZEALNS. ]

4. EEHBEICHT S5 COVID-197 7 F > HEERIFETHS

41 FETHMEES (202454821 BEESR)

TR IS 5D < BREEERT A 5 DL 22024 4 A 21 HREG D £ TTEY 7 F V85t 2,170 44T
b0, TOIBET 7 A F Ik BTIFT 4 HEL S B DIFAF 19171 TH > 72 (Table 2). TPifE
FlEIZ D < R A & OEEWE L, RFE4H21ARE T ETTEY 2 F V45193071, 2375«
FEIC & 5 & D137,8841F (Table 3), RIKIGME KR TIEEY 7 F VA45F37,8331F, 2 I+ 7 1 Hikic
L5 EDIx32,000TH > 7= (Table 4).

Table 212789 AR PRAFREEIC D < BRIEFEBI A 6 OFECHE 2,170 H 12D W T, JEH A K — L~ —
ViIZAMEhaME S N7 7 AV —Hta I+ 7 4 HEIC K BHTEHE (20241 H 28 HEFH DO 7 —

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)

FRAEEAICE D C EERED 5 DRIRICHSE (2024F4 821 HRESET)
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A4 |RXA g3y o ZFRE (Ul 0 4 2 7 0 HkXBB.1.5) 50,
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[#:35C]  Table 212 L

2 AR U THE L 721,904 1F) 2 & KBINRIGHEEZ JEIK & 2 W CHI A2 &, &R T96ITH - 7=
(Table 5).

FECHI O3 31 %A 5 935k £ TH AT %4, “FHIFEMMII 743/, HRWIZ75.5 Th -7 (EffE%s
RO 1% <), KREMRFEEIC L A2 EICE 72 [V F ] oMK 1RE2» 5 6mH %
THD, L2570 1EIHT23H), WNT2EEHT21HITH -7z, FHid 206439 ThtErn 22 -
7o, BEEEROFRIZOWTOLMTIE, MLATH, AHP6HT, SIELLHKD 2 E DH276], B
MREEAEIZ 5 BIT B > 7z, KEINRAEEEL H—FEK T H B RERIE Z ORI T30FITH D, 202147 H21 HD
KT 136ITH - 7=.

PLREFECHE Th %2 FAdadiom D, PHiEdic o < B > 5 0 fEBRERIV 7 F v &
FT9307THTHD, TDIBLT AT —HOIIF T4 FRFICKDEZNIZTAHTHEH, ThbHd
HERGICOOVTOBERAMEZ I Ty, KEIRGHEZRENLZRIRED1IDTH D, HRrk
B & EHU A TR A SR AT T 2 WEMELE. LT, BROZ &5 7,884
IIERBIIRIAEE & U TRy EWRE XM T B RERIIH YR s e ZE2 6N 5.
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LD 202441 H 28 H R R HOHEG 1,904 F 12D T, H—5K (WE SN TWIE—»DH—JER) %
RS IZ & % BIE RS 1B 2 ERSHEERE Td % MedDRAIZIE S W T HERI LYY, M2y 5 7 £R
FT5EFig 2-1D K512k 5. —BLZVOBIMERE TEEKRD 25% % (58, DV TOERE 18%, REE
16.8%, Miize5%, WFWRkes, MIEF, fthmbad 4%, Rt & ORERE 2%, —i% - 2HRHEL I OS50
DIRFE1%, EYYED JOFAERAE1%, & E AW 28% TH 5. T I T THEKEZ LIZ, 202142
A2 (72 F v | BRlirMEE > TRE 2 572202147 H 21 HRERAICHWTY, PRCHE—SEK O SR
X 43 BIRE R B A T —F 2 VO D LA B TR D 26%, 2V ORI 23%, RFEH(L7%, NiliZs 6%,
BRI, ER, e 3%, Rtk L OEEREE 3%, L, 25% A TH B (Fig. 2-2). B R
12 Bl 2024 -1 A 28 HRERIFHDZ N EIFEAEED S K,

ZOHEFL, [0 F v | BRI K 2EIEREOREIE [T 2 F v | Ef@iaG 5 6 6 77 A DI RE i -
THy, [VrF V] HRHIZE 3 ZO%OEMERE WL, EELRWHEORE, HKERRIZZOENET
BVIEHBZENTELZLEBIREBL TS,

Fig. 211 Percentage of patients by single cause of death (as of January 28, 2024)
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[#:3H7T] Table 5127 U

*2 BERNZ W TiE MedDRA PT (EAE) AWy, 70 R4 %HIZ D0 Tid MedDRA O SOC (BEMIASMEE) 125D
< LDk, HihkEdE RREEIC I N TS MedDRA PTO S b, MAFIZERKS 5 & OIM4E (R) b
EHELTHHET L, HAORBISIBCTHT T —(btL28 &AL TER. Ar739 —1320214-7 A 21
H R ORI R R X ek L RO & D& L T 3.




BRERERfl 52%2%5 2024

Fig. 22 Percentage of patients by single cause of death (as of July 21, 2021)
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BHi%E 8%, LANREINLS%, KNEIIRAESE 4%, MiBEZEIE3% & DD, 20214-7 H 21 HREXRK S W TE, O
BEZE13%, S OHMTE12%, Matii11%, < &R FHIL10%, MlEE10%, KEIRMEEE%, KBk
5%, TEERREME3%, LAREN3% Th D (Fig. 3-2), NHFLHRHNEGEIFLALEFRLTH 5.

ZNE0HEE, $hubbd [V F ]| B O FEGRE U2 S TISEHE S h 72 iEFlosE
IRk #EA &, 202441 A 28 H OB % TS SN2 EER O ENEREGMEE A ERUT, JE
WICEOABMEARL TS 283, [VorF ] BEREh AOBMAT, [72F ] ER%ICECICR
% DR, % - SR, RCRETE, RS - Mgl & OWMERRRTE, RYYE R & OEEHUE, 104
P BTN ZNBRISKHETWIDTIEEL, [V F v ] EEhz AW THIC—E DR
TENTHOWRE - WENFBEL TWEZ &, LT [92F V]| BERBIZIBEIZE S @R 7
TX 2 AHZZDAPRBIZTFAEL TOVB T E#BLRIEBL TS,
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Fig. 3-1 Breakdown of vascular disorders (as of January 28, 2024): Single cause of death
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[#:E17T] Table 5127 U

Fig. 3-2 Breakdown of vascular disorders (as of July 21, 2021): Single cause of death
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5. [T F LI ICEBXRBRMEREFETHREICHH D FRTEEM & EREE#AARMEIC OV
T

2021 -7 A 21 HIFRIS W T, F1SERTH 2 MAEREITEIT A ICIEERBE» S B RE S hz [v 2
F | EMERIECHIERD26% TH D (Fig. 2-2), ZD S B, KEIRMAEEIZ L2 CI13E9% Th - 72 (Fig.
3-2). 2%, ZOWMNT [V F ] EREOECRE TR E KRBIIRMEHE L L CEEEB 2 5 B R #
HENEIEEARD2.34% & 755, 202441 H 28 HEFRA T, FARICEIEE LT, ZhZFh, 25%, 9% T,
225% &7 5.

20217 H 21 HIGRATD [ 7 27 5 v | HEffith O KBIIRMEHEC & 2 0 CE L, 2 ORFRITOH—FEXIZ
K BFETHI548 ANI2234% %2 LB L 13 ATH B, HBaAlZ, 2021 F6 HISHERER TIEAICHE S
Tz [92F V] BERtEOECEHIZ35ATH 727, ZHIZFUL 234% &R L, ZORMT,
DY LA KINRMHETELS Ao Tz s nd. 3, 202441 H 28 HOKR DR TIZ
BRI K20 E L CEARICHRE SN TWE59AD S 515 AA20214F6 H1I7THE TIZTEL & -5
TWZ EAHBHL T3 (Table 5).

L= o>7T, B [T o F V] BfERG L Th R PFER - 20 T, JEEICIEEER#RE & LT
FEBIENT 2102 ML T D THD, Z20#HE [V F ] EEMEULET IR
CHIBFREITC/ 88 = Y TRBLREENETHAH ZEEEDHIZTHTE I THS. $4H50.002% (F
FRICWE SN [T F V| BERIECE2,170 A [Fig. 1] & [V 25 | & [ALD80%] Tk
L7-WE5) OfERT [V oF V] FMEHIC, Lo kS BRI THEENHAET S 2 L3I T RhE
Thote. B LR [V F V] BEMfgE? S FFELANC, PRS- DO TERISHN U U CEy) Z2xd
WG LT, KO£ 25Z L8 HIcTEZIETTH S.

WA T, Table 31T/ M0, PPERMRICHD  REHEB A &5 OEERE T 202444 H 21 BRE
FTT, al9,3071FTdh - 722 5 KEIRAFEEIC L BB HBHK2.25% 2205 &, 233 A&k b. DFD,
9,307 kD5 B, FZ 5 < 2331FFERE O KEIIRMEEER 2 b 5 LHEE Eh b, BUFIEITE139,307 FFIZ D0
T, FEEMELRC LS ICEERERE L TERICSHE AIZTRETHAS.

Bk, 22T, IELVHEERIZODWTLT, MEISER, ML 220 da s on. ERE0H
BHZ W TR, Hillav v o5 Ic k386, FECO®RSE, THEMEIZED < REREE 2 5 OFIK
B &> Tnd 2%, ICHE2D A4 F 74 Y (ERELH03280075) iz khid, HRME 2hiHE
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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)
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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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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 (AMRs) over time (2015-2023; all causes of death)
FRARFECTEOHTY (£5ER) : 2015 ~ 2023
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