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HPV is so common that nearly all sexually active men and women get
the virus at some point in their lives.
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Human papillomavirus vaccination associated neuro-immunopathic syndrome
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Courtesy of Dr. Rohit Bakshi and Dr. Charles Guttman of the Multiple Sclerosis .
Collaborative Research Group at the Brigham and Women's Hospital Brookline, MA
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Murine hypothalamic
destruction with vascular cell
apoptosis subsequent to combined
administration of human papilloma
virus vaccine and pertussis toxin

Satoko Aratani, Hidetoshi Fujita, Yoshiyuki Kuroiwa, Chie Usui, ShumpeiYokota,
Ikuro Nakamura, Kusuki Nishicka & Toshihiro Nakajima

Scientific Reports 6: Article number: 36943; published online: 11 November 2016; updated: 11 May 2018

The Publisher is retracting this Article because the experimental approach does not support the objectives of the
study. The study was designed to elucidate the maximum implication of human papilloma virus (HPV) vaccine
(Gardasil) in the central nervous system. However, the co-administration of pertussis toxin with high-levels of
HPV vaccine is not an appropriate approach to determine neurological damage from HPV vaccine alone. The
Authors do not agree with the retraction.
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s, g reELonlEE. MVAMERNS SV, AN THRAC EFNRICENED
R, FNARICEHENTVWS] 04> -, tlEoREARELIOSKBRE. S0
O¥FEOF#F, EFZOEI TR HELEOESEERD. EoiEndlEastES
Lizo &, TNSEFCOSEHOFIAZTERDLTWS] SFHELE.

—7. fREE. [ EETEEd RoRRE0=ERER05IA) 2L S TEREDE VR
ARFAN, LHESNFEFERLTHRN TSN EZRECED ] SModEE, 77
Frow2tlFAREEIRY. NERORRE S L TOEZRIEI 250 T, fimEso
ERERFEITEEOTER codX> Faak. HlEoRFE8T, HPVDOF ViE
BEERTZAESE. DOF U TTNZETORTERETSF r v AER 22l BE &, HPY

DOF L OBENEERE0E LIZR MRV T ARREHBERLTWLWS.
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® HPVI UFUITEIOF TR
—>DAIILRAREITE IS

® HPVOLIER LB X MaICH FHERME AL
—>RERERGICESAHEE TRISH

® HPVD )F o TR EL R E RS RS
— NA RIS —8G - TEF—THEIZREIS L

® “DDHPVIIFUIZEENBDTOaN\VMNIERLES
ST OaNUMIEYHPVD OF U RE QORIMER TS50

® HPVIOF U DEIMRERITBERMELL

“FEENRATIFUBERRREREEGE O PR 50

HANS: human papillomavirus vaccination associated
neuro-immunopathic syndrome

Proposed Preliminary Diagnostic Criteria for The Diagnosis of “HANS”
According 1o Clinical Symptoms in HANS Patients

Essential Criteria : ation of humar HPY H P V '7 7 ? V;EE

Major Criteria: kg—% (5) I — . o

:“.:' aigla and/os Cfégﬁi 7- 128 % Rheurr:;uﬁ?siseases 20145
“Cvon e oo - G, iR e o 0141 o
“Newrolgicel manesty €3pecially 3350¢Iated demyelinatic okpsy)  FRIRTEIR (ﬁ(_m% ﬂ‘}lz:l [,7 / LJ:Z))

> Ames FH"%

» Vagus oase *%WPI‘EE

> Spinal fluid lity Hl’-‘lﬁ%‘&—~ KEH#E

» Involvement of an sutoimmune disease (e ws, 530 B O PR TR TR & (MS, SSc¢) FrldREEL +)EE2
two of five major criteria, or one of major with two minor symptoms, THANS&E?IHT

we would like propose diagnosis as HANS.

MS: mltiple sclerosis, wesceross MS: ZFEMRE{LE,. SSc: 25 HERE

o BRpE

® JOFUEBRICREL-ZRMELENEEIEAR
Zi5HANS



& HPVD /7y B EREGREREEREN (HANS) 2 HaEex2014 BAFRREHBEZES

1. HPV 74 7> FRHSEERARBRE & LiEW) o]/

2. HPV' 7% 7 > 5l 13 5 0/ S & b KR SR EN TV
1. BEOLBEHES

2. B E oI Bk
3. RECEH< MU LES
HHECHGELL, BENOEEIEL <HRSNDEEN - RENESORE
I AB% 4 ametk : bUFO 2880 N
WS, ERAE - MY, FEED - ERRE - BOER - LURS - SOmE
5. . g 1 S
LA e o HPVH{AEDRES L
o GREFHEEIIIRKN
6. BE R R%¥ATR : SPECT, MRI, PET4&& I
[FEEIZ%| DH

I. HiEsst

1. BERE
2. ERAERE :

B NEE T evemm BN G 88 8T EROREEE
3. EERE

pogge STEERREENE 23EIUFYh-FIELOBRROBENTE SRAL
HANSERHT 3

I(1+2)+0(3EELL), Tk (1+2)+0(2HE)+m (1 HELLE) 2
W E HANS:EEHRT 3
*1(1+2)+0, m(1EEHU L) TLRERER T ZVESHUERELELTIERE

ERMETSI & Yy
i o i 1409/1409048 himl?_login=14 login
Table 1 Diagnostc criteria for suspected adverse effects after human papilloma virus (HPV) vaccination 58

1. Prerequisite
1. At least one exposure o HPV vaccination
2. No abnomality of a physical or psychological condition before HPY vaccination

3. Appearmce of clinical manifesutions afier HPY vaccination Suspected Adverse Effects After Human Papillomavirus

11 Major symproms JCELHE (10) Vaccination: A Temporal Relationship Between Vaccine

1. Prolonged general fau, (lasting for more than 4 weeks) . . . ~ .
B B . Administration and the Appearance of Symptoms in Japan
2. Chronic headache, especially afier standing up

3. Widespread pain (migratory joint pain, limb pain, or myalgia) Kazuki Ozawa' - Akiyo Hineno' - Tomomi Kinoshita® - Sakiko Ishihara® -
4. Limb shaking (tremor or myoclonus like) Shu-ichi Tkeda®
5. Dysautonomic symptoms (orthostatic fainting, postural orthostatic tachycardia, or delayed or rapid gastrointestinal motility)

6. Motor dysfunction (frequent sudden falls, limb weakness or paralysis, gait disturbance)

7. Abnormal sensation (coldness in limbs, limb paresthesia, photophobia) 201 735
8. Sleep disturbance (hypersomnia, insomnia) Drug Saf (2017) 40:1219-1229
9. Leaming imp (memory imp difficulties in verbal dyspraxia)

10. Menstrual abnormality (amenorhea, hypermenorrhea, imegular menstruation) H PVI ] 99:‘ '&
11 Objective findings *ﬁﬁﬁﬁﬁ (6)

1. Persistent hypotension = I] ﬁ ﬁ ﬁ L \ 0)
2. Onthostatic hypotension or postural tachycardia on standing or tilt table test (Schellong test) H J by

ROMTEAE
A7

3, Decreased skin temperature
4. Peripheral plateau pattem in digital plethysmogram
5. Decreased cognitive function test

6. Decreased regional cerebral blood flow as shown in brain single-photon emission comp d phy

IV. Exclusion
1. Abrormality in routine blood laboratory data
2. Conditions compatible with diagnostic criteria of other diseases (e.g., juvenile idiopathic arthritis. epilepsy, and autism spectrum disorder)
3, HPV vaccination after 30 years of age

o [HANS] REEEEERE] MAEbhikot:

o KEEMHLELIIELIMN, BEL1R2014FDEEICHFLLY

o TJOFUHEEEERNMNREFTTORM 18,1 51532 B (Fi
319.7+349.3 H)
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TsunodaBik BIEMERBRBERE( TANS BHTEY 2020 IOMAFEFIHENF

1. Tsunodask®i B(HRIRBE L Lizl) 59
I. BiESH

2. TsunodafiiEal [IESHER/HME & I SHEREI TN

1. BkQ Lk EH

2. B o3 B
3. REICR<RMLWVWEY
BECLREELLE, BEMOLEIRL < METh 324N - BHEHORE
I XER 4 a@sn : b Fo 28me L
WS EREE - o, FRELD - ERES - BEER - LULE - fA NS
5. 8 - MBER : LITo18HR0 Y
WE - BE - B FEE - B - RGEE
6. BERR 2R : SPECT, MRI, PET#H &
1. BER%E

2 EfRAERE
WONER T guemm wn Wi 28 8T, RRONENE

3. WERE

BovEE* EEMESREENY 28T VFIF—FALRLoBEFOERNTESRSE
TANS ZRHATS

I(1+2)+0(3HEBELLE), FZ | (1+2)+0(2HE)+m(1 HEM B X
w o o® HANSLEEHRT 3
*1(1+2)+0, m(1EENE)TERERER S CVESRAEREELTIIERE
EREETSIE b

Eg‘

FEE 60

A \\éﬂ-mﬁa
thAZZ—EB Bk Jason M. Bodily, PhD J. Steven Alexander, PhD
S BRI ERE ERAR A T FMILKE

oy T

WA ERS
WEMF
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2% HPV V7 F v oLeMl s =2 HERE

KEDKRA Vb

FEERADTIIICES e b tvr—=7 42 (HPV) 727 F vid, fiERicksc st ans [HEl
RG] ~Dfi L7z 87 &2 5, HARTOEMEERIIMmS TRy, —MRIICT 7 F v EfEIC X - CiFE S
NG 3 REHEOMREE 0T IC X, D AN, 2) "Ax2 v L —-FY vy 3) T b—7 -
ATV T AV IRHD, B2ETIH, Chd 30T 2R AEREFRRL D LTl T 2, T 7=,
HPV V7 2 F VvEBTIIWTNOEFE DRI W ER NI &2, HREEY - VAV REOHEMR O 5
ST 2 & L b, THEEBAT 7 F v BHEMRBERFEERN (HANS) OFERIEMEZIH O 20T 5,

21, e brfvu—~<y 4z (HPV) & HPV V75~
7 2 F v ORIt TOEENREERSZ ORI NG 2 Lic X b, REFRHCHRE 2> D8 ) 75
FERICDHE S NAERHICERT 22 TH b, V727FvKRELETI7FVvERTEILT 7 F v
DI N, VANRDES, BIECREBHFELINEZTVAVZRERH VS, BEOHIT I —ICEENS
dbDE LT, vALRNFREENEEL L TRELRT 25 v ] &0 AV ZRFORBS iy 4 v
APAREFETEZVAAREARLE) 542 [RAV 7 F V] 8365, —fRkiic, A7 7 F v Tidv 4
N ARRRI WE (Fifk) s X oot GRAE SN T M) fZom#EsfFEcs, RERNAD O
ICHRE, BB, LY TRICNT BT 2 FvdH b, Rl 7 75 VIidFE e UCRIERZED RFE L, B
BT W70 REERE L. V2 F vERIC X 2RIRIGEE Z TRIREE MK, AR b oic, AR -
BRIR AT 7TV BEBDE L PE A gFy EbEO—274 LR
o —=<% 4 A2 (human papillomavirus, HPV)
5. H Ty FEHATHS LL & L2 B 5 AR o
DNA 7/ £ %EH5HiExE LT\, —Ji. T8 ﬁ ﬁ
SEMNAT 7 F v THBEHPV 7 2 F vIiF L1 EH o
o DRBRENZEST 2 F v THB (K1), ‘a
2% Y, HPV 7 7 F VR X b KK T Y A
NADER BT 5 2 A LIEAINT 2 €@ UBAOATHR
PLASFHE X . HPV OMifd~ DY T B &
nNsz itk s, 1 FEENRATIFULEMEO—T IS ILADEL
BE, AACEMEMIcibh T2 =20 HPV 7 7 F viddkic, TEHEIPAZE I HPVI6 A, 18
Mo L1 HHICHT 262 HET 2, 2flioy—~Y v 27 RiE, 2O=>0 HPV Bkt 4 24ik%, 4
i H =& nid, TOZDIATHPVe B, 11 Bk 3 2 ik d FE T 3 2 & CERYEFH., 0wTid
REETHCERIIE7 7 F v b2, HARNICREERZED N TE Y, BUCTEHHEHBA O TFHEIRD
FRMICREIHE T3, —J7, HARTIZ, HPV 7 7 F v Efic X Y EEAMR R~ [RIKG] L an
BCTESAN AT 2 F v B A% G B E % #8 (human papillomavirus vaccination associated
neuroimmunopathic syndrome, HANS) "23E % & 2 9 o 2 &0t~ 23 I CHfEE N2 LT, 20

O u=Es O L12EA

{:}: A WR4 J LADNA

1
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AR D 1%LA T ICEBIAAL TV S,

~ A2 IHZVIEHOEMARIEL T3 HPV 7 7 5 v o EEZ% TEIKIG] 13 ICHFER ORI <
HY, 2014 o [HPV 7 7 5 v BHEMFEZRFERERER (HANS) o2 Fiikueg ) (1], 2017 FEoHr
L Wiglikie [HPV 7 7 F VR EIRGEE > D2 H#E suspected adverse effects after HPV vaccination |
ICREE T T B [2], FIHEHETIX, 2014 FORHEL (I L A ENARF L TH Y 2235, THANS] [y #
HREMERE ] & v 5 RBLDRZ OIEFRIC A > Twin s, ARCIREE E. THANS] oWz A% 3,
HANS & SN2 iEfIE 1k, 1) REFRFICEL LD D3\, 2) FHFERAR T 7 5 v Hefl

IH»D 4FEL—ELTCwix\w, 3) FLHPV RERKIED T — X e\, —J7, @ ORRERREICHED <
BERERIGICE > THERINIRBEREBE T INODOFRA VI BERD LIS, 1) HEFFEORT R
BRG] FUEHURRE. 4 b A4 v ElER ), 2) KK E & 2 HR2» o —E WA () : Sef7
B b —2AUNE L), 3) RERFREFBELESEHEL CTAETE (VAALZERE LI Y A LV ATiRL
)L EREESHBE R E), 2oz b b, HANS BAEER e LTCoEf 2L Thhnini e
WEZ 5, BIE. PubMed ¢ [HANS), [72F v ], [vm—<o AL x| CTHETZ L, HPV 7 2
FYDREIRIGE LTIZZ 20X LATT I &RV, —2id, MEEtIC X o THXAHE & L7z HANS o F)
PleFrlEnzbol3]l, b5 —2I%, Fa 2 HPV 7 2 F vEHIC O W CRIZEMICKEE L 72 Frontiers in
Medicine EICHG# & N7 TH 2 [4], HANS OFERRE T 2 D% < 1k, #iER=a Y br—n
HEINTWARVED[5], THPV 7 7 F v L RRBIRZFEHT 2 b o Tlida ] T e fiifioa vy vy
FRATHY, ~HOFEEAGDIRMLORME LTHRDTVE LA THS[6],

AT, —RIIC Y A A RSHT 27 7 F VEEREIC X 5 TR T Y 52 fiEREE o BT 2 /8 L. HANS
R 2 HERRIML e L R R T 5, Thbb, X C0BEE bty ANV EEHT ALY 7T
voige, FEbihTws e idvx, BEEMBIC Y AV RBEREZ 20T, 2SS RS IR
V5%, RiC, BT 2 F v THRNET 2 F v (K37 7 F V) T, VA VAFUFICH T 5 FfE s 23
HEINDEOT, T HRBEEIESFHEED 2 W iZ AN ZZ v &= ) v 7N BT T
Y I3, Ibic, DLAUMRERENEC O, M A L IcRE I, chickoTze t —
T AT Ly T AV 7 EMEN DO B RIERICHFEFEIND B, T, HPV 7 7 F v Eeflflic X
S5 TiE, FRRRBIZWTNOT 26 b iEEE IR C Y Fk v,

</

=

2

Tl

22.HPV 72 F v v f VRIRHE

TANRERD D\ IFFEACAET 7 F o ERIC XY SR GE S CHEEI NS 58, ZoFED
IT7x2 P R—,RBDIFTANVZAEDDD, 5 WVIFEPIHEOFERINZRERIGICE 2D DD D
Caritd, VA AVZEKRIC X 25EIE. 7 AV ZB A (tropism) % b o 7z fifds O W EGHIIT I &S - HETE
L. BB I MR 2 PSR (cytopathic effect, CPE) 2 b 72532 & THZ 5D TH O, 7 A L ZHFH
(viral pathology) & XXt 2, v A v AJREEOREHN 2 IEMEG: (yticinfection) i X 2 #MlWsETH 2, 72
EzE, varF o AaAZBc@T 2 E Y AT A 23, PHEERE (central nervous system, CNS) D3
BRI IR LISE 2 388 3 5 2 L TR Y A KAMER) DKL LoTwz, £/, KU A
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DFFiE LCHEET 7 F v oI n s 25, FEL Y A V2505 2 OJFR CHERICERE T 5 C
ERBHIE, CNS TS - L, RV ADORIEICWT 2, —H, HERTREY 7 Fvh o iElk7 75
VOBERICAEINTEY, ANELT 7 F v OB, VA ALREYR - ISR 5 niz0 R ) 44
ok, EEMICH, A (neurotropic) vV 4 M 22 B0 CNS ICHAET 2 2 & T, v A LRJF
HAHBRTE 3, 2213, varFuAr2bicEd 324 7 —MEBER Y 4 + 2 (Theiler's murine
encephalomyelitis virus, TMEV) %~ v 2 CEffid % & . TMEV 2@ Bh iRl o - L . R &

L CHREMIRSE 33 E X, & b DR Y 4B 2 Wi 2R (acute flaccid myelits, AFM) I {EL L
TIREREIER I N B [7],

HPV (321 - Kl o HIEG 1 0 2T 3 9 A L2 Th h. CNS % & Z Do Mk 1<
ER W, BEENRERIME~OEEN B LRV, ok, HPV it MIC L2 L 208 % H
WEBRRETFABERCE RV, EREELZX S5, HPV V27 FvizEy 7 F v cidnl, L1 EAD
BPOERENDE T ANAKR T ERIENEIRKD T 7 F v THY, VANZBIHICBERTALVRT ) A
2z ofin®EN (L2,E1-E7) 2R\ TWw3, X->T, HPV 7 7 F VRT3, L1 ks 2 EGph ik
EUBFHEIN, VA NZOREY - BT EARND W2 BB THORI ST v AV RFHIZG &R
Iz,

23.HPV 727 F v L %%R# 1) molecular mimicry

72 F v IEERICHBEE R R LESd ) 207 27 2 - LT, HIERRED RERIGIC X Y
AU BN D D, Tk %R (immunopathology) &MES, 7 A VREYH 5\ 3T 7 F v HEREIC X
o TR RIEE % ¥ 72 LIS 2 RUSWBL OB cREW 2D 0ld. 1) AN, 2) Nf 22y x— - %
Vv 7. 3) T =T ATy T AV ID=D2TH 58], LN ZnZhoBF % EERMICEHE T
WEREHCTHEAL, HPV 7 7 F VERTIR. WIholFb@ria v L 2T 2,

MM (molecular mimicry) 1, AV O F FURRERKR =2+ —7) LFEMIEORK
B ARSI L T BB, AT e — 7o L CERE I N PR D 2 I3 T IS, ok
B Sy & R ARG EZR S L, HEMEZ %25 2 & cllffEE R 2R cHh 5, RENREKS &
LT, Avee s 2 —BRBICEI2XF 7Y - NLEBRFAH T oI, Aveuns x— e+
291 D—20, 1§ EDIEFMRMEMICEB T 2 07 LG EUL w2 (AN, Zokzo, $iT
Hrensyz2—fikprhveuny 2 —ofRic 20 Thd, MMM RE LES 22T
LT, MREIROFFEIC W2 5, EERETAOHIE LTIE, RIS LA~ T 2D TMEV ERET A2 5
%, TMEV (3, BREHHIC< Y IR ) ARRORE 2 A G T 5 535, BYUSME I BIc R R L, %
FAE{UAE (multiple sclerosis, MS) $A{l 0 RIEEIBEIRA 2 3FE 3 5 720 MS o8 E 71 & L CHH &
nTw3[9], TMEV £74IcE 2 BBHRZ X, ke THEZET V2007 =7 X —Dff%Ic
XoTHEHEINE, 2D 7 27 Z2—DHT, NV ALZFURIZ TV AV Z2OHRICE DAL, T
MR X VB D 2 Wiz ZoMildcH 24 ) o7 v Fud 4 Michisa - HEL, Bt (=#Ho
HE) B¢ R UA L LTh< (M2),
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BAT—0 AN AN T FHERMEICLYERZRELREEZFE

I ILRHE
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HPV LIZE B &I FHREN () ~RERERGICEHSHERESE ()

>
=

J L1
77 sremws. _ - BEAR
7 =7

7
- —- $ &

iz EEEH HPV 79F> L1 BH

B2 MW R-BXHAOSFHREMEICKIBRES

cnEcic, HPV 7 7 F v THRE I N3 MDA TH 25T L1 EAYUAZ, MRMEE G V%5
IR & D REREZ R LT 8w ) BRHE IR0, /o T, HPV 7 7 F vl THEEC X 3
MREREIIRE bW TcE 5, 22T, XHWIC, ZoFucEE L7zvwold, 2019 £0 Darja
Kanduc & Yehuda Shoenfeld & DEHLTH %5, COFLTIE, LIEATE =7 XD 57 I/ #Hrb
7r % “pentapeptide” DECHZ K EH L. ik b MM THET 2 2E8HEOT I/ BES (7Fr 74— 24)
LT B L, BRA R Z v N7 LRI B L T2 T HENEIC X 2HBEESEC VB LTy
2[10], 7272 L. C OFX DMK, REFHTE =726 Z D—FTH % “pentapeptide” % I &
HLTERLZAT, BET 27 I VBEY ST =7 Ic—RLAdEz e b —7& LTHBEL o\
EWIHETH D, BB Th b D pentapeptide”?s, L1 EHICHEWTH, b FEHICHEWTH, it
=7 LCHRELIGS &) Z L RFAL 2 EB T — £ 137\, Kanduc i, 2009 i [HPV16 7
7 F VIR BIFERIGHED ) R 7 ORGE] & v ) A TEMEEC HPV16 Bl b F 7w 74 — A% g
L. 77 3855 7% 2 EHE L 72E5 “heptamer” 0 —E XK Z @ L, HPVI6e T Y 7 F v ORERKIGIC X %
HOZIBToNa e RHEELLTWwB[11], L2L, ZOMXTII HPV 0&RF—2 2l L TE Y,
9 = VIR E-ERIIBIME LT % “heptamer fit5liZ, HPV 7 27 F v OS> TH 5 L1 EHHK
Db DT T, HPV 7 7 F vicii& v L2, E1, E2, E6, E7 B KD b 0 8 KkHS % Lo
TWwiz, 2DZT b b, Kanduc DV A4 N A% - QUGB O RBERGRO KA S 2 CTH Y | FFER
25 10 FELL LR o 72 B7E D Kanduc @ “heptamer”iC & % 2322 KSPE % FEERIICRER L 7235 13 72,

73, HPV 0 BT L1 icxtd 23ithk% &t HPV x4 2tk - Motk srsimE s n s
A3, HPV HARZEGIC X 2 HANS FHllofiER TG SN Twniawy, fiime L <. HPV &FE0 5T
FITEIC X 2 st 2, ARG, 727 F v, R Eod Tt ChEsIns,



24.HPV 7 75 v L @R  2) bystander killing, 3) epitope spreading

GIERIE D O HOBWIEIZ, N RZ VX — - U v (G5 (bystander killing) THh 5, Ak, Hi v
ANZGIZZIEGE L 727 A N A B HEBR T 5 723010 RRGMEER 1< SR % 1 5 SAER)G % 8T 2 A3,
Ihiay be— L2 RVCBRIC K o GG, BERESEL 2, Thbb. VARG OEG C
RIEVES A P A4 v iFEE N2 & vAARERMIEO 27 53, EtFOIFRAMIE S [HEOHEE
innocent bystander| & L CRIGEIND Z 875, Thbb, ARIIIY A VR BIE DR Tld 7 581
H (NAREVE=) THERBEROMIEBEEINE DT, N[ REAVE— - FY VIR ING,

CNS oi5é. RRFEANICEMEE WG cd b, JJAlE U AN 1) M =R
AU (major histocompatibility complex, MHC) D %4372\, 2) IMHEMEIM (blood-brain barrier, BBB)
PEET 3 720 KM OEMIE - KF2MEA LRV, 3) FELLY VoSHBAERS LI FERH 5, 1)
~3) BT BVCHIMNITFET 2208, JRFEEORIEE AR ICEE L A &, MRBIEZ > THEERY
VAFIOREIRGIEZ &0 LR AR TE, S OJFHIDEE L 23\, X o T CNS I3 45E 250
DTHEINIC VIR TR D 22, DL EVRIENSHEI NS &, CNS HEMMBEAEHELZZ T4 24
VE— XV IIBELES,

HERINC . CNS ~D U A N AERTAA R X Y =3 ) VIR VIG5 2 LIk BITiBN L7z TMEV
ETNCBVTHRBENTHE, TMEVET AT, CNS KUV ALV ZADFHRBEREL 2720, v 4
ZHEBRE B E L2y A L RERR T #ifEAs CNS i3 L, RIEMEY 4 P A A v otz & 20k 5 &
JAPPERIESHE I N D, TDL &, BRI RIY A N RRERIGH Y A A RIEGAIIE 72 TR, EHD
REL DR Z OBMIIETH 24 ) IF v Fud A Fb{EET LI LICA D,

CNS fH#gBEE X, LiloRGice & 63, HIGERT 2RSS 5, T7habb, LilolFa i
X b CNS CcHtiffiliko —xMiciEf s h s &, CNS ok smbiciitiss c ik s, 2ot
L 7-BESHE 7 % PURIE R MIME (antigen presenting cell, APC)25#E L. T M HUBIER T2 2 & C, #if
FEA IR RN TME2FEI NS, o RN TR, ACkcMize Lcz, Bisiz s
B2 LARETH Y, TN X ) BEERBIES B L. BRI ICITRKDETH 5 W ITHEL 2T,
Lo—#EOFET, T =TIk VANV AGR» OREMPUR~ LI L 22 ek b (M3), ZoBR%E
IV =7 Ry T4 vy (L 5K) (epitope spreading) & W4 %, 727 L, T+ —7+ 27
Ly 74 Y7 IREERICEC VG2 BRTH 24, ERRICHFEINLZ Z LIIMmTHh 2, FEEICH . CNS
TRELRRIED B Z 5 TMEV £7 4% MS O HEREE TV CTh 2 FERITH C R EMAERE R 1c B v T
I =T RATVLy T A VIBBLLTz L I HEFD R0,

HPV 7 27 5 v O8¢5, HANS BPIOMFEIEIR 235 & 17 EH % 5 72 BRI 1 3 W ¢ B o #ilfg
B EEEMIARL[6]. BEARESFLEI N TS L v I FHLIZ MRI  CT & & ORI R 5 b1
EINTWD, 2% Y, CNS HICEEARERIEASES 57\ HPV 7 7 F vEIcEwT, XM R & v
K=Yy 73RV BR, 512, HPV 77 F v ETIZ. —XNWIC CNS 23 EEE S 285 (i
BR~D YA N ZEG IEHIRE) 235# 72D T, RIVIC CNS [EEZMEX 43 F L LTox

=7 A7y T4 BRI SR,
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3 MIMIARE, (R FE— X  TEN—TF ATy T2 T

2.5. “HANS” 7V a v Mt B¥es

RO RIEFHIRT Offic, HANS 25583 28K E LT HPV 727 F VICEENDE TV 23V b 23R
BENTWD, 7Va"Y PEREREL - RV 7 F v ORBEEEEZED 27205 ENTHEHDOTH
BH, T IFVICEoTHDONET Va2 Ny MdkATHE, HPV I 2 F Vv THEH =) v 7 AL 7 —
ANV EENTWET V2 PERERY[12], 2hZhoT P2y Fid A BIEFZR, B BIFL. Hib
TIFIChEENTWS[13,14], L Lasis, ARFSR, BAIFFL, Hib 7 2 F vick T HANS #
WUOMRIER DM 1Z R W 2, T¥ a2y MREURIEEE NS [15], £/, ThEhO HPV 7 7 F v iC
. ERGEBRICHEH X h 2 REMIES 5 IZER RO ARA LR 20, =Y v 7 RET—K
NMCHBORAR T 1Z DT, 2hbick 3 HPV 7 7 F VA D TRIKIG) b Y 27\, 7V 2N
vEFEHPV 7 27FviconTid, JICFHERLZRHAD 20T, 25652 izw[16],

HPV 7 7 F v BREHRBA B ET A CHE L] L WIOKREM, HRATIE~RAa IZlL UL
BINZ, COMBIIFHRERICL Y BRICHEINL[4], £/, HPV 7 7 F v o TRIKIG] ZFEHL
B T L DD Scientific Reports i \CHAR T N7z 23, TH b biRICHT B OME R & b R i



X0 FSBE B & n 7z (3], K HPV 7 2 5 v 3:##H TH % Shoenfeld 2 H biREZR B % 20 & » 3Rl
FEIC, 2017 SEICHPV 7 2 F VI X 2“8 7 A" OB S T 2 23[17], Z DFfsCi 2016 4EiC
Vaccine 5553, BURICNE ICRIAN KR B 2 72 0|l 2 fm L 72 & o TH 5 [18,19], T b D“HANS
e 7 A Ic BT A RERIL, B3 E TR L 7o T[16], 2B 5B CniziZ& v, E
B lid HPV 7 27 5 v SR c X o TEIYICiiEE 2 5 2 L L o BIICE 2 MG kv 2 v )
DYBFERTH 5,

2.6. 538

B2ETHEH, VANMRICNT BT 7F vickoTRC V1525 CNSEEOHWTFEBNT oL LI, 20
WIERLAHPV 727 F vy TR VAW MEH Lz, AfaxilEL T, HPV 7 7 F v ic X 2 it %
DEIFG & 45 HANS OHGRIEMA R S . HARD HPV 7 7 F VBN L35 2 L 8% Eh
%,

2.7. SCHR

1. Nishioka K, Yokota S, Matsumoto Y (2014) Clinical features and preliminary diagnostic criteria of human papillomavirus vaccination associated
neuroimmunopathic syndrome (HANS). (Abstract). Int ] Rheum Dis 17: 6.

2. Ozawa K, Hineno A, Kinoshita T, Ishihara S, Ikeda SI (2017) Suspected adverse effects after human papillomavirus vaccination: A temporal relationship between
vaccine administration and the appearance of symptoms in Japan. Drug Saf 40: 1219-1229.

3. Aratani S, Fujita H, Kuroiwa Y, Usui C, Yokota S, et al. (2018) Retraction: Murine hypothalamic destruction with vascular cell apoptosis subsequent to combined
administration of human papilloma virus vaccine and pertussis toxin. Sci Rep 8: 46971.

4. Bodily JM, Tsunoda I, Alexander JS (2020) Scientific evaluation of the court evidence submitted to the 2019 human papillomavirus vaccine libel case and its
decision in Japan. Front Med (Lausanne) 7: 377.

5. Barboi A, Gibbons CH, Axelrod F, Benarroch EE, Biaggioni I, et al. (2020) Human papillomavirus (HPV) vaccine and autonomic disorders: a position statement
from the American Autonomic Society. Clin Auton Res 30: 13-18.

6. Takahashi Y, Matsudaira T, Nakano H, Nasu H, Ikeda H, et al. (2016) Immunological studies of cerebrospinal fluid from patients with CNS symptoms after
human papillomavirus vaccination. ] Neuroimmunol 298: 71-78.

7. Tsunoda I, Sato F, Omura S, Fujita M, Sakiyama N, et al. (2016) Three immune-mediated disease models induced by Theiler's virus: multiple sclerosis, seizures,
and myocarditis. Clin Exp Neuroimmunol 7: 330-345.

8. Tsunoda I, Fujinami RS (2005) TMEV and neuroantigens: Myelin genes and proteins, molecular mimicry, epitope spreading and autoantibody-mediated
remyelination. In: Lavi E, Constantimescu C, editors. Experimental Models of Multiple Sclerosis. New York, NY: Springer. pp. 593-616.

9. AHA (2018) MS OB E T L IC DWW THX TL E & . In: HRM—, editor. HIRXBIBETERE. BT HA: doLBEEAL pp. 115-120.

10. Kanduc D, Shoenfeld Y (2019) Human papillomavirus epitope mimicry and autoimmunity: The molecular truth of peptide sharing. Pathobiology 86: 285-295.

11. Kanduc D (2009) Quantifying the possible cross-reactivity risk of an HPV16 vaccine. ] Exp Ther Oncol 8: 65-76.

12. fE)lI%.2 (2009) k& bvm—< ALR(HPV)Y 75 v OBIKLFRE. X A7 4T 55:269-275.

13. Fabrizi F, Tarantino A, Castelnovo C, Martin P, Messa P (2015) Recombinant hepatitis B vaccine adjuvanted with AS04 in dialysis patients: A prospective
cohort study. Kidney Blood Press Res 40: 584-592.

14. Gargon N, M. F (2018) Evolution of adjubants across the centuries. In: Plotkin SA, Orenstein WA, Offit PA, Edwards KM, editors. Plotkin's vaccines, Seventh
edition. ed. Philadelphia, PA: Elsevier. pp. 61-74.

15. Gasparini R, Panatto D, Lai PL, Amicizia D (2015) The "urban myth" of the association between neurological disorders and vaccinations. ] Prev Med Hyg 56:
E1-8.

16. fHARA: (2021) ILHPV 7 27 F v icowT 4) BIRIGICBT 2 BT — % OBl ks AR D FEEE 70: in press.

17. Inbar R, Weiss R, Tomljenovic L, Arango MT, Deri Y, et al. (2017) Behavioral abnormalities in female mice following administration of aluminum adjuvants
and the human papillomavirus (HPV) vaccine Gardasil. Immunol Res 65: 136-149.

18. Inbar R, Weiss R, Tomljenovic L, Arango MT, Deri Y, et al. (2016) WITHDRAWN: Behavioral abnormalities in young female mice following administration
of aluminum adjuvants and the human papillomavirus (HPV) vaccine Gardasil. Vaccine. PMID: 26778424 DOI: 10.1016/j.vaccine.2015.12.067

19. Dyer O (2017) Canadian researchers whose studies questioned vaccine safety face second retraction. BMJ 359: j4904.

37



3% HPVYIF VBRI DV Y

KEDKRA Vb

FTEHEBAZE bR =<y A L2 HPV)EBEBFEKCH Y HPV 7 7 F vEfIC XY THiTE %,
Lo Lo HRTIHHPV 7 7 F v iIc X 2RO “BIRIE & SN2 FEE1AT 7 F v BhEp
HEEREWERE (HANS) 2B L2 T2HYERZIBILSCHE I N2t AL b, 77 F v HEEH
1%L TFICELIAAL TS, § 3 FTIZ, HANS & w5 EaBsEEER¥EEEcRMINTu RN &
HANS 0@ 7V & L CREINT — ZICIRERICREDR 5 2 & 2 EEY D50 b 3T 2.
Fle, RIS 2 F v TR VIS HREEOMFICOVWT RIS 5,

3.1. Z2DHPV 727 5 v

FEEM AL, & Pt a—<7 4 L2 (human papillomavirus, HPV) &4 F K, L -GLER 30 /7
A HATHER] 3,500 ADOFETHIZ S 5, HPV i 100 LA EoHifiZs h, ZohcrEHERADRK L
BT 13 L Ih T3, HPV 077 LI "R DNA ThH Y, HEEHL LT 4L RADETH
257y RekT 2EA L1, L2 LIFMEENDEI~ET 22— F$2%, 205 E6 & E7 235451
5L, L1 2EEMEOZAEMRICHEET 5 2 &L TR I NS 23, T 2 RN T LT icxd 59
MyiEziEE S 2 2 & CHPV IERZPIETE 5, BlE, HATHEHINTWE2 HPV 7 2 F v TH L ¥ —
NV Y PR =KL NE, EBICTANRT ) Leg Ty L1 BEH ORI NIRRT 7 F v TH
205, WEERCIZ Y A VRSl Ty A2 ©H 2 (K1),

HPV 7 7 5 v i3t afi> HPV o L1 EHZ X -7y FCL2b0TH Y, FEHEHIPADFRK
L72% HPV OBYes L URIEE THiT2bDThH 5, 2F 0, HPV 7 7 F v ERICX Y, L1 EH IS
2 EABEYUAR S FE I N, VAN Z DS - WIEAHEI NS, 2MiV 75 v (ool 18—) ©
F—nY v 7 ZTlE, TEHELADKEK L %% HPVI6, 18 #ifko L1 EH %, 4V 7 F v (WO
BEHN=) OH =X LT
ix. HPV @ 16, 18 ichlz <
REavuo—<=LDEK
& 7% HPV6, 11 Blfsko L1
EHZ&EATHS (F1), H
e, A cfEbhTn 3 9D
HPV #iRLIcH 7 9 iV 2 F
VOH—K N9, TEHEN
ADJRKE L 72 5 HPV B0
0% % HN—F 3, EbkXEA—TTAMILR HPV7 7 F v

1 ErSEO—T94ILA (HPV)EHPVI HF L DigE
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%1 =20 HPV 79FL DL

P—NY v IR H=Evn H—=En 9/vn
H—F9
2 i HPV 7 27 5 v 4fiHPV 7 27 | 9 i HPV 7 2 F v
F v
HPV L1%& HPV16, 18 HPVG, 11, 16, | HPV6, 11, 16, 18,
H 18 31, 33, 45, 52, 58
VYA ASO4: AKEEfLT A S = a4 | TI=VLAEFRFLHRRT x4
b B

E/FAFIALIEY F A
I W7 2 5 T ORI

(MPL. 77 LEEHEW | BRFAT 2 F Yt ~T XNy 7 A
Salmonella minnesota ) #% | 1. Recombivax HB
B IR ) ABIFFR T 7 F v VAQTA
D PR . s e
= e Hib 7 7 5 v: Liquid PedvaxHIB
M7 2 F v coRA Hib, BHAFRRAET 7 F v
B ®AF& Y 7 5 v: HBV- | Comvax

AS04, Fendrix

EARHR BHMiNE (47 29Xy | Bl (Saccharomyces cerevisiae)
2

M- AR 108 0.5 mL % &t 3 181, 108 0.5 mL % &3t 3 (8],
0. 12A. 6204 0. 22H. 6»H

EBERL A 2007 4 2006 4 2014 4

HARTIXY 7 F vEREESK 70%5 5 1% AT ICE LA RIS HFE L T 528, CHdEER TE
KIG] & X3 “HPV 7 7 F v B G REEMRE (human papillomavirus vaccination associated
neuroimmunopathic syndrome, HANS) "< 2 &2 5 Ch 5 [k, AR<lE, HPV 7 7 F v 5%
O HE#HE % (central nervous system, CNS) ~D RIS & bt 3 b 0 offr e L T*HANS % i3 % 1,
ATk, THE TICHE S 7z HANS BIEOERT — X 72 LI oW CRIEAICEHE 2 35 2 22w, IEL W
HEsHATH AMEING L2 MRFT 2, $74abb, HANS OREk & X 2 iR 28. BRAREZES11C
BV 27 FvEEL OBEARENTELT., 7 A Y WHBMREEZ X LS DF2o NN A EE
FEL i, MRER & oBED [#THiEH (ubanmyth) | TL2AWEHFT IR Tw3 2 L #WET 5 [1-
3l £/, A2 ITHEINZHANS OV Y RET L E LTHRERINL D OPFHHER CRELSICHE X
NTH Y [4], 2 oREEEICIRIRE N7z fthd HANS &7 4 OFC b film & T 3 72 £[5], HANS % 3§
T D R EROHELEEGE LI nw L b AbETRIT 3,
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3.2. HPV “BIRIE” & EREEAMTE

HPV 7 7 F v oBEEAFBIKIG"E LTY23 I1H 503 HOERAIRE L T2 0 i EICHBER O
HETH Y| 2014 FICZ DNAA [HPV 7 7 F v BHE i g B (HANS) ©2W P |
ELTERE Nz, 9. S “TIfIUESR proposed preliminary diagnostic criteria” & \» 9 &\ F 7
FHREANCTVEZ L CHERTILERDH Y, 2014 £ORE T HANS & v 5 RADHREICHE S Twn
Bl WHZENRFE AL, £/, 2D HANS © [ TSk Z | 3&FHO H 5 EFGEIC i e LT
BRI NTH LT, 2awite LTBlENAL7Z T TH 5[6], BifE, PubMed ¢ [HANS| [7 7 F v/ ]

[Neu—<9 4 LR] CHRET 2 &, HPV 727 F v ORIKISEEOH S IZ b T HIc o7 I RFRRI I
%, —oHIZ. HANS 0&i#)e 57 & U CRIEMEEE Scientific Reports 1T X > T— L3RRI N7z28, 2D
DB RER R R 23 B L 7z 7z o i il ic X O Rl S 75w cdh 5 [5]. b 5 —olk. 42t HPV
7 2 F v ZHEFERBHICO W T HANS 1Y) € 7 A O RFER R I % BRRE L 72 Frontiers in Medicine F5148#
Infgch s[4, Thbb, HANS # HET 2 Eaca Y OEBMEECEH I L w3t e th
5, FIXOMERLICRERINT D [FHX] 13, 13 A EREFT A LORIHTH V., KTk U508
INTFEFFL TR 2D, ZONEEZRENICEHET 2 2 L 23 TE v (D F ) BEERICEED b 7o i
ReT22LFAEY), blasic, 29 Lz [F) cLIFLIETIHI T 2 HANS O BN %2R 34
& L C. Lucija Tomljenovic & Christopher A. Shaw ®#t3ic X 2 HPV 7 7 F v 5% © i o ] 53
H3[7). T OWEIFRIEFHNCHIRIEFINCD 7 — 2 DEBESR I TEH Y, ERLREOEL LD D
Thb, F7-8HEED Pharmaceutical Regulatory Affairs ix PubMed bici37a <, il (72 h) Mk

(predatory journal) @V X Mg I N T3,

2017 i HPV 7 2 F v BINIG" 2 RE$ 5 7 v — 735, #FiLwighiskde e L <, [HPV 7 7 5 v #&Al
RISEE DLW suspected adverse effects after HPV vaccination| & L T\w3[8], chd [“SEw
D BWIHAE | L\ HVFEWARIT, 2D 2014 FEDHHEL (3L A ENARF L TH Y %255, THANS

[ERGEREGER] W) HEEZDIRHERAL A o7z, INbELDD [HiH#E| ORKE RMEO—D
F, V2 F VLo TR ZEIKIGTH 21Cd phb b, HANS FIED 2 4 2 v 2B 7 7 F vigkk &
D THARNARRE L Law] ELTWwab e Th s, b L RG] 255 - EDRERTFICLsbDTHN
L FRERIER S w313 Th b, @HIT—2AUNTSH 2, L T A28, 2017 Fofd <k, HPV
7 2 F vPIREES > O FRAEE COMMA 1 H2 5 1,532 H (F# 319.72349.3 H) Th 3, Thbb,
72 F v EEOBEHIERATTS, 4 ERICERSTTD HANS ¢3MianscLickhs, £/ HPV
7 7 F VEREIC X B REANRIKIGE LCE & a5, PLHPV Yk % &1 HPV ICh 3 5 Sl KOG o HIE
e 7 B IRE IR IC TRIFIA ) oA TH 2 2 L bMETH 5, FEkic, HANS BhED [F
3] THPHPV Fifk i & b T/, HPV 7 27 F VIC X 0 il & L7 B 7 Sy 623 HANS
DRKTH 2 LT 20hbIE, RELOERL L CHREEFRELIEE T 2720 IC 0B —41d, HANS ¥
FEH L IEFRIEE O HPV YAl 2 bk 2 2 L Th %, 3 b, [HHEEE | cRERIER & LT, 30
WA T HPV 7 27 F v ol | Ao T2, 30 Ll Lotz &0 3 S @B oir % Finc
»Y. HANS 2 BB L T2 VP THNITHRTE R WIEHHTH 5,



3.3.HPV v 7 F v&ie 7 v OFERKE

—fEfT, 7 2 F v ERERICHEREE 2R C LS 2 BREHERGEO fERIGTH Y. chick i
% Jiife% 5% P (immunopathology) & W33, Bl o3 iRk Ic R Al 2 R B L L CH
COIEEERCZ DD GEWEE D D 5 28, HIRR CTIIME P O ZAERZIC X Y PR I gtz 4 U
% S RMEAUIE R, BUEMREA 5] & 4 & 70 0 IR SO0 T 2 PR FE 1 B T & TR RIS 23
RZ2¥Tv - NU—ERBEAEDRH E, HATIE, HPV 7 7 F v A ERE 2 BT o CHE L - &
TAOMERACHE SN, V7 F vEMIGHRTH L LEEINZ, L2, BINHNE L EFOE
BNAR B> T3 HCEIMELRD Y, I OEHRERPBERER CRER2ICBEIN TS L
WHRED H %, YRBLI Nz =2 — 2 FHRED TR LTt v PRIEENTRER 2o [4], Eo 2B
FKACHEBI NS 2RI H 2, T TRIOEBHNEORESEEZHL2ICL TEE 20,

HOETIE, R YR VY IANZYFIAART 2 F v, BEIFRE T AALRY 25 v, 2fiHPV Y 2 F v
DY =Yy 7 2%FEMLZE A, [HPV 727 F v %{Tofz~v v ACZFMOME GLROHFK) icf
EARPUAIE L. OS2 ICMICEENREZ o Twd] L WwHdDThotk, TOEBICHEHINE 3D
DI IFVEEDT 2FvTHY, £V FUTRAVDOT, ElINZY ARNTTA AL RIS 50
FEROSITFFEEIND 3, VA VARG - BIHIGEC b, 37hbb, CoOWEIEETHNIE, HPV Y
7 F v ORI X R ICKIET 2 AEhiAsEE S, h MBI (blood-brain barrier, BBB)
i@ L, BEOMBMIIESKEI N LT, HlENICBIEI N Z L BErO ORIz E v T LI
% (X 2a), &IABEEOFEBKIZ, a) PilkEECEEZFEL 5 %2 NF-kBp50KO ~ v RIic7 2 F v %
L, b) Coffi~y 20 G Nz %2 ER ~ 7 RO IS T L. MG I BRI &3
BPURD D 2 DB BRI L 72 8 v EEBRTH -7 (K 2b),

ZZTC, a, bRADHEAICOWTHNS, EFalconT, RRITEETHIEZ IR~ Y 2 Tldhk
CLVIEH= T A% M5 RETH B, il bIF, & F O“HANS” & X N7\ C 1B EN I ERE R H 5
LW TF—ABFEL RS LTH D, EHEYVRCT 7 F VEBLZGE. 2O~y ADBH AL
5 2HURIE HPV @ L1 EHICN 3 25Uk TH 0. 2 UM B CHifk e LTRSS % 2 & EES
pEEEE VWS Z kit b, —J. NF-kBp50KO =V 2 HW=54, 727 Fvick vFEI N L1 EH
X iR H AL LTl AlRgtEoftic, d &b L BEFIAZEEL 5 5 NF-kBp50KO v &
OREYPUAELER N ZER L 2L WO ML E 2N D,

b iZOWTiE, BINE N MEH, ERRIEE Y AOMYUAICH FEhTwd 2 L itldiEEEES 5, C
DEMATE. MFEPICRABICRIEL 9 2HABEET 2 2 L BBGEETE 2, LA LAYS, 72 & bk
PRI ICAHEE L Cd IO BEE AL L T3 ETICREL 2V, 72, 20T cidyifko BBB
iHE S BREET & 7, MH ISR IS 372 H 2R IFAEL 72 & L TH . BBB ICHhED 7 1 I HifkIZ
BNICIRATE /o, BB cE v, T74bb, HPV 7 7 5 v EfE CNS EE CRIKIG %
BIFTICERDZDDAT vy FHRBETH B, HPV 727 Fvick v, 1) Elanz~y 208 k%
FEE, 2) ZD~v 2D BBB 2MfE. £ LT 3) Mo HEPUARMPICEA LIRS - BET 2 2
LT, vURHBCNSHERZRET 2, 2F 0, bOEEFETIIRT v 7 1) LABGEETE L, I 51T,
CORBOMEL LTiE, fHINEZYYZABE T 2F v LDk (n=1) THY, HFHEHRT~Y 2D
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BE3IL (n=3) icgeLlie o 2BEMAREON Aokt W IHTHE, ThbH, HPVY 75 v~
XV ACHUAOEERFEI AT, RERE Y RICHCBROEEZRST LD TERE »
DR, Efi~y 20 AR L - BREERCE O R TH 5[4, ch b ot HPV 7 2 F v
PEEERHGSE LCHETO Y 2 7 OB T2 C LA TH 5. LA L, YO E LW
L7z AT 4 7B XHERREZIT o MR E DO X, EREROBIATE Ad o7 2 LI L TARIC
fMyFEINL» o720, BEDHATIE [HPV 7 27 F v 3EEAGIKIGZEZ 3] & v o8B 721HH
BRCTH Y, 77 F vEMEOKRICEN > T D,

a) HETIE

. HPV'7 & 53 BB 1c & 1 B AR
77 F iR v R A ASHGEEE P E LGRS

Favox T Sgi
Tl AN\

o A7y

Ay TRIYHE Ab\f.// R S\
& — @@ é\\
I g -

HPV .

) EL S hi-B e hids miRbkE ~\\

BESh =k (PBS) PEEBLT, BEEEE PBS

b) EROEE

777 EgvoA R Ane

n=1 &
oo N\
‘v |

A7 vH
% % Bl l
KISET

m—) —— ;&J}ﬁ&\

e A RELY HPV
HCmEOImARMER | \\
43> bo—n (PBS) BBIERBETEAL BBE

X 2 “HANS BIIETIL” $BEEREBEDEAEDEL
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badic, M2 oFEECRIC HPV 7 7 F v SR O SO I3 2 FiisiE 2 )R o n 2354,
Hid L1 RIS 2 FUADB IR D 7 T L ERISZ R I L2 h 89 h 2 REET 5 72 0 ORISR 21T
bz, Thbb, =y AMBLZYIFICH T30, L1 &AL RIS S &, I3 2 fitko ko
I T 2 0 ELETRNIT L. T LGB IR AMTEERT S b, X2 oXBTiifTbh
Twkdof (HHERTAANT A 7 THoDT, BIEICE> TRBIAET 2 TH RV L TH D0,
chEcic, HPV 7 7 F vEBE oMb Ic, &30 HCHikRE G0 - REFNREENH 2 2 &2 liG L
TESCIE D B3, T DFLTIRY 2 F v OFt HPV HiikflisllE T h Tk, 3 Lo, # HPV
PR D AR IR ROG % R © T AHEYE 2 88 5 o THNIT. YR, PLHPV FiikflioflE e L1 EH%H
W7 HCPRO RIS Thb T LA RETH B2, 29 LAKBRIINETAINATLAYL, b o
&b, b HANS 5V OFEFI 2 E0 5 TIBER 2 v P o —A2RE S LT \»izo[3],
HPV 7 7 5 v L AR EZIIAT 2 D Tldawv] L, ZOZ LB INSOMILOEFEEA B bk~
T3 LZArTH5[9], k. HPV 0 QAR TH L1 AT 5 Rt I3iFE s 5 25, HPV B
SRERYIC X 5 HANS JEBLO MHRER 1ZFHE E i o,

34.HPV 72 Fv“7 Y a v " DERE

HANS %3859 3 [GiC] ic3s\ T, L1 &3 2 Ui o MlE 287 S g Bl o —-2ic ik, $T L1
PURD IER AR & RERKICT 2R A e v W Z e o b, —fkic, MAEYICH T 2 52 E
HHMICREZRICT 2 Dk, MEY EosnT L IEFEAMO S T2 EN UL Twa 20 THY, Th
ZoTMREMEE VS, L1 EAE v FEFEHEE IS THAEES WD, 5T L1 i iEikiciE a3 2
T EIREERIIC RV, ZNTIER K7 7 F v ERER, ho & X5 L < TRIKIG] 2 2 LIRIEL
TWEHEWnHE, T27FVIREINEZ T2y 3 [RBIRIG] OERKE LTW5EZ 3%,

TPy hERRERIGE IR 2 20 IS B RIERICH 2, FELT 2 F v (BT 27 F
V) CREERICEEDZHNTT Va2 Xy FPB3RIEN22, BMIN2 T2y P37 27 FVIick
STHATH S, —Ji. PBHELTALZER ALY 7 F v oG, ERkCARN Y - Wiis 20
TT Y2V F ORISR ER G, E7 7 F VIt TIOEWRIERIGAFLEINE —2DEFL LT
X, VARV ARTFICEENE VA NVAY ) LHED, ARREROZERE [Toll BZEMA (TLR) 7 &)
KRR I N, 7Y a v MEHEZRIEST 206 TH D, VAV RT /7 LI1E DNA F 7213 RNA D W3 T
HY, HPVIZDNA VAL RTH B, HPV 72 F V3T AART ) re&Einw (H1),

TYanNy FICL 5 HPV Y 7 F v RIRIG" 08 E T & LT K HPV 7 7 F v EFE#E D Yehuda
Shoenfeld IC & 2 % D23H 5, % DFCIL. 2016 4FiC Vaccine FEIc—FEFIRI Nz b oD, %Dk,
RPN EMAR DM 2 1572 Lo, [FEGmICERARMRH 0, F i d AN ] & v ) B el
A X n72[10,11], 22T d A2 2b 5 F, Shoenfeld (3 H b iFHERE % H50 2 BlEiEIC 2017 4FI1CFH U A
K-FEHOTEZOMXEBEL2[12], oML TIE. vV RICa) 4fliHPV 7 2 F Vv THEHT— X
e b) =Xy +HHEG#HR (HHEEREFYER TR T V2 v e LTEHINS), o) T3
=YL (AD) T¥a v bOBOTNLEERET L, ThoTRTCOMO~ Y R FREE & KL <,
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MR I 09 2 H OPURPEAE ., fTEIRE, BE o 12702 ) 7oERE SR ELZE LTwE, &2 A28,
TOHMYLTIE D EBc DT a2V I, A X ACEENTHETAI=ZY A FrF bR
= 4 Mg (Alhydoroxyphosphate sulfate) Ti37 <. /KEE{L7 v 2 =7 2 (Alhydroxide) TH %, 2)
TBNRE OB =R Tc—E Lk (%5 3 v A% Tld a. b BHCEE), #5 6 2H%TIE by c #ficH
Ho 3) $THPV HUfkfl - H CHUMMEAITEIRE & Bhd 2w (BUix 2 22 H AN TGS, {TBIEE 1% 3
D HAUBICHEED, 4) BEOMMEE I EHIN TRV, 2D X5 ICA RRIERH V. Vaccine #6534
B L =B FER I, ik, MR, EROTRTICBWTRDOH 2 TH 5, bharic, ORI
HL L THhEHENTW S Tomjenovic & Shaw 134EICHE/ L 7= HPV 7 7 5 v i 0 BISEGIR X [7] 0 E#H
TH5, Ak, HRDOHFEHEICEL 2 HPV 7 7 F v 5Ty 2DMICEESFEINZ L T 55D,
Scientific Reports 56 \CEARIZ I, Hikimo R xR &0 6 Bt 23 5 E oM 2 L < v 3 [5],

INETT Va2V ME, HHPICIZ7 F 4 [Aluminium potassium sulfate, AIK(SO4)2] 7» & i Tl
TLR7T=AMC W2 ETHRARDDBH L, EOT V2" bRk e IFRRMCEELLT 2D
DTHY, 7Yy OATHIFERROAERGERICTH 5 HCRERICEFET 2 2 Lidkhv, &
7L, HCREZRRZFHOMEALT ¥ 2 v MEGIC X > CHCREMIA L L, A O RERED R
FENLEDL L IZHEHRNICARETH 5, EENICT Y a vy MEEICX Y 1HENO B CREMAEE
ftans sz iFEtAIN TS (K3),

RYMILAGREL

DOFUER \ /
L vy
— Q -

(PSLRE) - TR - 6 et
. v/t %251
soyFoan B f @
YAIVRY ) L E& BHERE 4
DAILADNA o e e e e e e - - J /©

| B R EERan |
L _FETLE !

RS
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552 L MOG FrEM T M EMEL &, CNS P T AR LAMEE S FE I N D 720,
2D2 = v A FHRIERERIEL 5 %, CCTHEBELTEELZVDOIR, 7YY oI X - C THillg
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D, HRERSBEING 2D2 vV AFH AV MREEIRE T2 WIHETH L, ThDL, HER
FEMIIE % RPN IC BRSSO F P CRE D 7 Y 2 N v P R EEREL T, MHEREZ R TIE L O RIER
CNS NICFHET 2 DIz TH 5,
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INTRODUCTION

Human papillomavirus (HPV) infects the skin and other body surfaces causing warts and other
benign growths (1). Although most HPV infections are eliminated by the immune system
without complications, some HPV-induced growths can progress to cancer. HPV-induced cancers,
including cervical cancer and oropharyngeal cancer, are responsible for over 300,000 deaths
annually worldwide (2), making HPV infection a major public health problem. Several HPV
vaccines have been shown to safely and effectively prevent infection by cancer-causing HPV types,
thus preventing the antecedent growths that inevitably lead to cervical cancer (3, 4).

In Japan, HPV vaccines were initially introduced in 2011, and became routinely used in 2013
when the vaccination rate approached ~70%; however, after only two and a half months, the
Japanese government suspended proactive recommendation of HPV vaccination. The suspension
was based on clinical reports of suspected adverse events from a few girls after HPV vaccination.
Testimonials from these girls and medical doctors in Japan were repeatedly broadcasted on TV,
creating public fear of the vaccine which prompted withdrawal of government support (5).

HPV VACCINE LIBEL CASE

Public anxiety over HPV vaccination was amplified by the experimental findings that were
presented to the Ministry of Health, Labor and Welfare (MHLW) of the Japanese government, on
March 16, 2016 by Dr. Shuichi Ikeda, principal investigator of the research team funded by MHLW
who investigated potential nerve injury following HPV vaccination. In July 2016, a class-action
lawsuit against the Japanese government asking for compensation for the damage purportedly
caused by the HPV vaccine was filed; this lawsuit is still ongoing. The “temporary” suspension of
the proactive recommendation for the HPV vaccines will have been in effect for 7 years as of June,
2020. Although evidence for the safety of this vaccine has been recognized internationally (6, 7),
the HPV vaccination rate in Japan remains below 1%, thus placing coming generations of young
Japanese women at unnecessary risk of cervical cancer in the future. In 2017, the Global Advisory
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Committee on Vaccine Safety (GACVS) reported that the
mortality rate from cervical cancer in Japan increased 3.4%
between 1995 and 2005 and was understood to increase by 5.9%
between 2005 and 2015 (8). Recently, Simms et al. estimated
that Japan’s termination of HPV vaccinations will result in 5,000
deaths due to cervical cancer (9).

The summary of the MHLW presentation by Dr. Ikeda was
broadcast on the evening news show, “NEWS23” on Tokyo
Broadcasting System (TBS) Television network on March
16, 2016. In that news show, Dr. Ikeda, Professor and Dean
of Shinshu University, Nagano, Japan, purported to show
experimental evidence of brain damage in a mouse injected with
an HPV vaccine (https://www.mamoreruinochi.com/wordpress/
wp-content/uploads/docs/publication/hei79-1.mp4?fbclid=IwAR
3F48af] CKEXyrppMtWQhDQqo3T6BdQWSLRZV7DuWcrl2fu
H3Yiz9JPc0Q). Dr. Ikeda explained, “Deposition of abnormal
antibody was observed only in the brain section of the mice
injected with the HPV vaccine. The function of the hippocampus
seems to be damaged. Apparently, the brain is damaged.”
This broadcast influenced public opinion and helped raise an
alarm against HPV vaccination. Two weeks after the show, the
HPV vaccine “victims” announced they were suing both the
government and the vaccine manufacturers.

In June 2016, in response to Dr. Tkeda’s team presentation
and broadcast, Dr. Riko Muranaka, a noted physician, journalist,
and vaccine advocate, wrote in the business magazine Wedge
that Dr. Ikedas experimental results suffered from significant
scientific irregularities, and suggested that they may have been
fabricated. In response, Dr. Ikeda sued Dr. Muranaka for libel,
that she had damaged his reputation as a scientist. On March 26,
2019, a court in Tokyo found Dr. Muranaka guilty of libel since
the Tokyo district court could not find evidence that Dr. Ikeda
intentionally engaged in scientific misconduct. On October 30,
2019, the Tokyo High Court ruled against Dr. Muranaka in a
retrial of the defamation case, despite support for Dr. Muranaka
from Dr. Tasuku Honjo, a Nobel laureate. Since an appeal to the
Supreme Court of Japan was dismissed on March 9, 2020, the
above judgement became final.

However, a critical point about this court decision was that it
was based solely on the impact of Dr. Muranakas usage of the
word “fabrication” to harm Dr. Ikeda’s reputation. The decision
did not asses the scientific accuracy of the experimental findings.
Therefore, although the result of the trial can be (and has been)
seen as a victory for anti-vaccination advocates, the actual safety
of the HPV vaccine was not at issue. Although the trial was
reported in several prestigious journals in English including
Nature and Science (10, 11), little scientific information about the
evidence used in the trial has been available in English. Because of
the importance of this trial in worldwide efforts to promote HPV
vaccination, we summarize the scientific evidence submitted to
the trial and during Dr. Ikeda’s broadcast to assess its scientific
merit using our professional expertise in virology, immunology,
and neuroscience.

Because the scientific accuracy of Dr. Ikedas team data was
unclear, Shinshu University formed a committee to investigate
the experimental findings. Dr. Ikeda’s team showed images of
antibody-induced damage in the hippocampus following HPV

vaccination in “a mouse” (or “mice”; in the Japanese language,
a singular form is commonly used instead of a plural form in
most occasions). The research team claimed that they could not
find such damage in mice injected with hepatitis B virus vaccine,
influenza virus vaccine or phosphate-buffered saline (shown in a
Japanese slide at https://www.mamoreruinochi.com/wordpress/
wp-content/uploads/docs/publication/kou07.pdf and Slide 31
in English at https://www.mamoreruinochi.com/wordpress/
wp-content/uploads/docs/publication/koul7.pdf). However,
it turned out that the hippocampal picture was not from a
vaccinated mouse (as Dr. Ikeda said in the TV broadcast) but
from a brain section from an unvaccinated mouse onto which
sera collected from vaccine-injected mice were applied. Even
worse, although the experiment should have been conducted
using multiple mice for accuracy, Dr. Ikeda’s team used serum
from only a single mouse. Dr. Ikeda’s presentation neglected to
share this important fact. Moreover, the vaccine-injected mice
were not normal mice, but rather mutant mice that are known
to have abnormal antibody production (12); immunologically,
normal mice should have been used in the experiment since the
mutant mice could develop abnormal autoantibody production
even without treatment. Under the supervision of the Shinshu
University committee, the same experiment was repeated by
the same research group. The second experiment demonstrated
no antibody deposition on hippocampal sections, which were
incubated with sera from three HPV vaccine-injected mice or
three control mice; negative results from both HPV vaccine and
control groups were shown in the third slide at https://www.
mamoreruinochi.com/wordpress/wp-content/uploads/docs/
publication/heil5.pdf).

DISCUSSION

There is a consensus in the Japanese scientific community,
including the Shinshu University committee and MHLW of the
Japanese government, that Dr. Ikedas research team did not
prove that HPV vaccination caused damage in mouse brains.
As virologists, immunologists, and neurologists, we evaluated
the evidence submitted to the trial and fully agree with that
consensus. The “finding” presented by Dr. Ikeda that the HPV
vaccine causes hippocampal damage was not supported by
subsequent work, even performed in the same University by the
same group. No credible scientist can accept the possibility of
the “adverse effect” of an HPV vaccine from a single mouse
hippocampal image, especially when the total number of the
mice used in the experiment was withheld. As of today, Dr.
Ikeda’s team has neither published a manuscript on the effect of
HPYV vaccine using valid experimental design nor disclosed the
number of mice used in the experiments broadcasted on TV.
Another Japanese group published a manuscript on an animal
model for HPV vaccination associated neuro-immunopathic
syndrome (HANS) in a journal, Scientific Reports in 2016, but the
publisher retracted the article because the experimental approach
did not support the conclusions of the study (13). Therefore,
experimentally, there is no evidence that the HPV vaccine can
induce brain damage.
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In evaluating the significance of the recent trial, it is critical
to separate the legal issue of libel from the scientific issue of
evidence. The evidence indicates that Dr. Tkeda’s teamwork says
nothing about the safety of the vaccine. Even if Dr. Ikeda’s
research team did not fabricate the data that he presented, the
data clearly did not support his claims and therefore his research
team’s “findings” do not support the notion that the vaccine is in
any way dangerous. We fear that the publicity of this trial will
further damage the reputation of the HPV vaccine in Japan, and
perhaps worldwide. We hope that careful consideration of the
evidence and of the issues involved will help put to rest some of
the concerns and fears of the public and thus remove some of the
barriers to this important vaccine.
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