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Vaccination protects against invasive HPV-associated cancers
| DO FUMNHPVEEREANAZHLET S | 5

Tapio Luostarinen , Dan Apter?, Joakim Dillner?, Tiina Eriksson®, Katja Harjula®, Kari Natunen®, Jorma Paavonen®,

Eero Pukkala®* and N'.att| Lehtinen®* Int. ). Cancer: 142, 2186-2187 (2018) 7,{/7/|~°O)Eﬁ% 2018
Table 1. Numbers (n) and incidence rates (/100,000 woman-years) of human papillomavirus (HPV) associated invasive cancers in cluster-

randomized cohorts of altogether 9,529 14- to 17-year-old female HPV16/18 or HPV6/11/16/18 vaccine recipients and 17,838 non-HPV
vaccinated, originally 14- to 19-year-old women®™

£

Malignancy Person years 1:§i Ei Rate (95% Cl) Person yrearsglzj:ﬁn$E Ei Rate (95% CI)
Cervix cancer HPV & 65,656 0 - 124,245 8 6.4 (3.2, 13)

Vulva cancer IXIFﬁ ‘\Aj 65,656 0 — 124,245 1 0.8 (0.1, 5.7)
Oropharyngeal cancer 65,656 0 = 124,245 1 0.8 (0.1, 5.7)
Other HPV cancers® 65,656 0 - 124,245 0 -

All HPV associated invasive cancers 65,656 0 - 124,245 10 8.0 (4.3, 15)

Breast cancer B, /AVAs 65,656 2 3.0 (0.8, 12) 124,245 RR= 10 8.0 (4.3, 15)

Thyroid cancer B ARIR A A 65,656 1 1.5 (0.2, 11) 124,245 9 7.2 (3.8, 14)

Melanoma 65,656 3 4.6 (1.5, 14) 124,245 < 13 10.5 (6.1, 18)
Non-melanoma skin cancer 65,656 2 3.0 (0.8, 12) 124,245 2.4 (0.8 7.5

1Vaginal carcinoma, anal carcinoma. HPV'J a?Jli?Lb\h‘b $ :Ikﬂ%)ﬁ\h";j]<[i'§:75\7:*b\o) 'ﬁl)ﬁfj/\ ? |

For corresponding sub-cohorts age-aligned, 7-year periods of passive follow-up were by the population-based Finnish Cancer Registry.

o HPVEEAA(FEENALE) DEETNETIF U HETEEF10/124,245 NE(TXHL T, 7
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« LAL.HPVOEREZRODMNADERZRESL, )XV L0.43(p=0.028)HEIZDIEM 0T,

o I, FEEEHIEL. LELEEITHNMYOTILMBEIRETH-I=-CEZRLTLVS,

o DNELHEBOE=HICESTRIEELIN? 7
« FETIOFUHDFEEMNAEEIE X0.43(4.3/124245 N\ %) Nn=EESILEh,
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All HPV associated invasive cancers 0/65,656 vs 10/124,245 (p=0.019)
All other cancers 8/65,656=12.2/10 85 A5 vs 35/124,245=28.2/1085 A%
)X 1=0.43 (95% S8 X : 0.20-0.93) (p=0.028)
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0/65,656 vs 4.3/124,245 TLHLER T BH& p=0.3057EFE TLHLLE 5,



HPV Vaccination and the Risk of Invasive
Cervical Cancer z»z—s>o®Hz2020

Jiayao Lei, Ph.D., Alexander Ploner, Ph.D., K. Miriam Elfstrém, Ph.D., ‘ _
Jiangrong Wang, Ph.D., Adam Roth, M.D., Ph.D., Fang Fang, M.D., Ph.D., N Engl ) Med 2020;383:1340-8.
Karin Sundstrém, M.D., Ph.D., Joakim Dillner, M.D., Ph.D., DOI: 10.1056/NE]Moal91/ 338

and Pir Sparén. Ph.D.
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Age at follow-up is truncated in the graph because no cases of cervical can-
cer were observed in girls younger than 18 years of age. 9




Table 2. HPV Vaccination and Invasive Cervical Cancer.

Crude Incidence Rate Age-Adjusted Incidence Adjusted Incidence
No. of Cases of per 100,000 Person-Yr Rate Ratio Rate Ratio
HPV Vaccination Status Cervical Cancer (95% ClI) (95% ClI) (95% Cl)*
Unvaccinated 538 5.27 (4.84-5.73) Reference Reference
Vaccinated 19 0.73 (0.47-1.14) 0.51 (0.32-0.82) 0.37 (0.21-0.57)
Stat ding t toff — — N
e Ty Reference =1 1X0.43=0.43 ZNMEDreference
Vaccinated before age 17 yr 2 0.10 (0.02-0.39) 0.19 (0.05-0.75) 0.12 (0.00-0.34)
Vaccinated at age 17-30 yr 17 3.02 (1.88-4.86) 0.64 (0.39-1.04) 0.47 (0.27-0.75)
Stat ding t toff - — S
S 2oyr e Reference =1 1X0.43=0.43 N EDreference
Vaccinated before age 20 yr 12 0.49 (0.28-5.73) 0.52 (0.29-0.94) 0.36 (0.18-0.61)
Vaccinated at age 20-30yr 7 5.16 (2.46-10.83) 0.50 (0.24-1.06) 0.38 (0.12-0.72)

* The adjusted incidence rate ratios were adjusted for age as a spline term with 3 degrees of freedom, county of residence, calendar year,
mother’s country of birth, highest parental education level, highest annual household income level, previous diagnosis in mother of CIN3+,
and previous diagnosis in mother of cancers other than cervical cancer. The 95% confidence intervals were bias-corrected percentile confi-
dence intervals that were estimated with the use of bootstrapping with a resampling frequency of 2000 times.

SREE FHn. (EFT (county), BF. BHROEAEE. ROZEFE. REDFIN., #HOD
CIN+ZZHT . D FERA LN DERE LHL., EEOERRIKEERFAR

JEIEFERE =referenceD')RV%0.431EF BH&. TIOFUEHDO37EEMNIF LA LGS,
10
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Age at follow-up is truncated in the graph because no cases of cervical can-
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RCTOXTHBEEDLLE: HORERSRDERE . 2 HIM]
H— L JLEE(Gard) vs XTREEE( XICFS LTS/ Uk Ad))

Gard  Adj A v XL 95%EEE X

BEeRERER 21233 A5 19581 A& OR TR EE
HOREREZRENK 246 218 i8 1.04 (0.86, 1.26)
BEEim/BEEXaE 120 98 & 1.13 (0.86, 1.49)
FRRR(BEE2RE/TE/ET) 66 60 " 1.01 (0.70, 1.46)
L EE/SISIGERIERE 23 26 - 0.82 (0.44, 1.49)
KIEMWGEER/) TR 17 16 — 0.98 (0.47, 2.07)
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BR/270—E 2 5 0.37 (0.04, 2.25)
fth(IBHERSE, 7bIRXLGE) 5 3 1.54 (0.30, 9.90)

0.02 0. 05 0. 1 G 0.5 1 P 5 10
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No association between HPV vaccine and reported post-vaccination ()
symptoms in Japanese young women: Results of the Nagoya study upcites’

Sadao Suzuki®, Akihiro Hosono % Eéﬂiﬁj( /A%Thiiﬁgﬁis ﬁ%*ﬁi%

Department of Public Health, Graduate School of Medical Sciences, Nagoya City University, 1 Kawasumi, Mizuho-cho, Mizuho-ku, Nagoya 466-8601, Japan

ABSTRACT

Nagoya City introduced free HPV vaccination in 2010 and in April 2013 the Ministry of Health, Labour and
Welfare included the HPV vaccine in the National Immunization Program. However, in June 2013, the Ministry
suspended proactive recommendation of the vaccine after unconfirmed reports of adverse events. To investigate

any potential association between the vaccine and reported symptoms, Nagoya City conducted a questionnaire-
based survey.

Participants were 71,177 female residents of Nagoya City born between April 2, 1994 and April 1, 2001. The
anonymous postal questionnaire investigated the onset of 24 symptoms (primary outcome), associated hospital
visits, frequency, and influence on school attendance.

Totally, 29,846 residents responded. No significant increase in occurrence of any of the 24 reported post-HPV
vaccination symptoms was found. The vaccine was associated with increased age-adjusted odds of hospital visits
for “abnormal amount of menstrual bleeding” (OR: 1.43, 95% CI: 1.13-1.82), “irregular menstruation™ (OR:
1.29, 95% CI: 1.12-1.49), “severe headaches” (OR: 1.19, 95% CI: 1.02-1.39), and chronic, persisting “abnormal
amount of menstrual bleeding” (OR 1.41, 95% CI: 1.11-1.79). No symptoms significantly influenced school
attendance and no accumulation of symptoms was observed.

The results suggest no causal association between the HPV vaccines and reported symptoms.
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Age-adjusted odds ratios of association of vaccination with symptom, hospital visit, and current symptom after excluding subjects with early-onset symptoms.

Symptom fERDHY ERHYZEZ FERKHYSE

OR 95% CI OR 95% CI OR 95% CI
1 Menstrual irregularity H l\:l:;FHIE 0.98 (0.91-1.06) 1.34 (1.14-1.59) 1.18 (1.01-1.39)
2 Abnormal amounts of menstrual bleeding %Eﬁ 1.11 (0.97-1.27) PERRN 1.54 (1.15-2.06) 1.54 (1.15-2.06)
3 Pain in the joints or other parts of the body Eﬁﬁﬁﬁﬁ 0.84 (0.74-0.95) ’_._ =, 1.44 (1.09-1.90) 0.68 (0.49-0.94)
4 Severe headache UDEL \}E‘_Eﬁé 0.98 (0.88-1.10) ‘Ig E& 1.41 (1.16-1.72) 1.22 (0.84-1.78)
S Fatigue 17_F7b§7":°éL\ 0.82 (0.74-0.91) '{k a2 1.60 (1.19-2.15) 0.92 (0.73-1.15)
6 Poor endurance 'd‘(“gﬁzhé 0.91 (0.82-1.00) 'j: [i 1.64 (1.17-2.29) 1.08 (0.88-1.32)
7 Difficulty concentrating % |:|:| 'G%fd:[‘ v 0.85 (0.75-0.96) ;ﬁ ﬁ 1.71 (1.09-2.68) 0.84 (0.64-1.09)
8 Abnormal field of vision 0.81 (0.64-1.03) B B 1.25 (0.77-2.02) 0.90 (0.43-1.89)
9 Abnormal sensitivity to light 0.95 (0.81-1.13) [Z [Z 119 (0.80-1.79) 0.95 (0.65-1.38)
10 Sudden vision loss 0.85 (0.75-0.97) /}\ g 1.07 (0.90-1.27) 1.13 (0.88-1.47)
11 Dizziness HELY 0.86 (0.78-0.96) F» [\ 1.33 (1.06-1.67) 1.03 (0.76-1.41)
12 Cold feet 0.80 (0.72-0.88) L\ r; 1.34 (0.78-2.29) 0.96 (0.80-1.16)
13 Difficulty falling asleep .68 (0.60-0.76) 75‘* o 1.09 (0.75-1.58) 0.75 (0.58-0.98)
14 Abnormally long duration of sleep .90 (0.81-0.99) ’? 1.30 (0.85-1.99) 1.12 (0.92-1.37)
15 Skin problems 0.83 (0.75-0.92) = 1.01 (0.88-1.16) 0.97 (0.81-1.15)
16 Hyperventilation 0.83 (0.69-0.99) 1.06 (0.76-1.47) 0.20 (0.04-0.87)
17 Memory decline 0.94 (0.77-1.14) 1.69 (0.75-3.77) 0.71 (0.49-1.01)
18 Loss of ability to do simple calculations E—I—%?Fﬁ‘% 0.68 (0.49-0.95) 4.95 (1.03-23.78) 0.32 (0.18-0.56)
19 Loss of ability to remember fundamental Kanji ;B ? 0.66 (0.53-0.82) 6.15 (1.32-28.75) 0.39 (0.22-0.67)
20 Involuntary uncontrollable body movement 1.40 (0.97-2.01) 1.99 (0.89-4.47) 1.12 (0.36-3.49)
21 Loss of ability to walk in a normal way %E‘:'}f‘”—&a 1.45 (0.75-2.82) 2.65 (1.02-6.91) 1.44 (0.23-8.99)
22 \ ANy 0.90 (0.37-2.22) 1.02 (0.30-3.52) | 0.70 (0.14-3.41)
23 Sudden loss of strength 1.13 (0.85-1.50) 2.61 (1.16-5.87) 0.79 (0.17-3.63)
24 Weakness in the hands and feet 1.41 (1.09-1.82) 2.00 (1.11-3.61) 1.24 (0.42-3.68)

Significant odds ratios are shown in bold. zoﬁ‘l A,16ﬂOAtE1§u E(] (:*&*Eg¥': g L \0) ':f;_@f%f;b r; 32

Abbreviation: OR, odds ratio; CI, confidence interval.




ARODY T T IL—T BT DEER RS DFEIR

Slide 32-2 GEFFRIREEIRDERIN FE)
?%%EH#HJH E 1~2FDig

Tme of
— I hool h
?&*Eﬁﬁ's © ementawBS;gE?ung of the _ IE ?%*E Enczf tht;E o
ﬁ:{k ll:l:ll IE, target years Onset of target years
m BHsa * e Swsgptom %g T Included
‘1’ — \\ N 8| Included
?&TE 1&7{; 'Ik 3 » i Included
Excluded
- - r} xclu
accinated Included
Z:IEEE onset time JL
Included
Included

/vacy"ﬁ

Not vaccinated b
JiEJA H 2R A |

75‘\2: Eﬂ -—G:E) Not vaccinated

*&*E'fﬁqu Not vaccinated 02

[h ;E No igated | €3

= Not vaccinated \?
Unknownjonset time

Z: IEEE Not vaccinated

Fig. 2. Subjects for subgroup analysis excluding symptoms that had occurred before the earliest targ

&

&3 Included
Included
Excluded
Included

Included

Slide 32-2

et year of HPV vaccination.

i - 1 AR EHE TILHE R DIEAN LK, HEIE R (EC R AT QEIRAE R RICFRIFESh .
ZTOHRR.FICEETERIHPENT MR EITENGKLG22EZZA LN D,



EEEEE (RWARMN) N AT RADEIY -
TTDRBENE :a HEDEBEZEE|S b

EBECERNIC | :

SR Y DA

X = ac - ace ) EIEE CHEERIERZELDE|S  Y=bctace
BEER C

?jjf_t%# d - a?%";ﬁlf JEEFEE TR ABIZTEIREL : W=bd-ace

JFIEIER TR RBITEIRHY: Z=ad+ace JEHEFE A TRE R AEICHEIR7EL : W=bd-ace

aRHA£EICHEHIFEDFE
.)'@%ﬁ(e) b: £k EHABEZEDIS

Bl S EEEAE CLEARORE

c=0.2 = = C:IOFUBFER
| &0 HF
3'5:]:%*@ Ei e:BANATRETNIEEEINT
s ~ L= ac D55, FEOT-HEE
d=0.8 - ?&*Eﬁh‘i&‘*’ha‘i (15“02) . ho Bhvivi=A 0)%“%(5,%9*%)

EEEHDREIE~DZELD eld, IEIEEL, BB, JHiEiEn

DEE(ER)FIIDEERESE
g TROBZENTES

33



*

;E; Th 2‘:‘% P:/nhar :
= 20164F5 8
HPV DOF > WEL [TREBRAINA T X
BaEHE, FRZEREIL., EURFrOPOELZ JHF NEELE
RS (DB) IDAD
EEHMGRSASNNIL,
3 JERNNAT ADFE (Ua%ﬂiﬁia L) N
o e N DR *ﬁfﬂ(emmou&ﬁ ;f;% ! _é‘_’t T
m q.' 7 I EREEHITHEML,
- e -%*E.I BT D
L g HE
% F A A g 2#U7¢HﬂiﬂiT?¢%5
o O | = ; nn-
:flj 5 j/i T R A VA
: G MU SUROBEERE
i Z vl BEAEER35%
O N v X HY0.43

DIF R (%)
emaE RN EIE(0~0.9)

0 10 20 30 40 50 60 70 80 90100

%

O 10 20 30 40 50 60 ?O 80 901{30 xn“me[io 4~05$£‘F§_

D0FERE(%)

e JRBMRINEIA

#(0~0.9)

EEZ

=Y g%

34



B, OGP RBILHDH
S FTDIEH-- ﬂEh@*‘E‘xttix
HPV I OF 2 TN\ h - EBBIER

HPVD JF 2  FITH—/\1) JOX#L\;'J\I-EE <ﬁ*ﬂﬁ§1€ FEgoHM! !

R -

BB 5w (%) “ Bh (%)
[—nyysz (EE®R T B )
H—A ) ‘ ‘ 2

(=& )

A=) TILZ-TTa/\0k +94 )L ADNARNADFEZEA
TFILEF/RFEREESLTEEILL=>T O/ \UMEFE

H—/\)w O X AS0A=H)LERSEAEFH (Lipid A)DFHEAR (MPL)
+7IL=S
HPVOD OFIEEELH . IEBIZRALT Va2 ETH, 35




B YNEL NV,
| AIK(SO,),*12H,0

» PIEZOLZDLDICHBESE. EHSNDE

>EN-HEANSDNAZL E BN NRH I,
FAIFKEEEL TR EL.
Jn#i%tmﬂzéfn AEDToa/\VRELTER
> BARBEINTHILEINT,
BIRFICIMZ SNT-RIZH T SNARDEEZRE,

o EDn BFGET IV, BT REFTETHLD

TIEFNILIRDRLY,

36



HPV I OF2 DT\ bk

o« H—R IV :TILZ -T2/ 2k (AAHS)
Amorphous Aluminum Hydroxyphosphate Sulfate

+™ 14 )L ADNA,RNAAAE ;8 A

TIVEF/RFERELTRELR=>T D2/ \UMER

« H—/N\1JyHOR
=HJ)LERSE

* ASO4
(A& (Lipid ADFEAR(MPL)+TILE

e HPVIOFUIEEL LY FEBICTE NG TN\ BT 5

DIFTHA




HPVOI I F B R O KM/ E8HKR (BERS)

v EE * 233

5—10§j\ . 92
10—30%) — 100
>3077 115
A5 1-7 24

B >7 12

40 %‘is 10%»15%(: 0 50 *ﬁﬁ%&) ‘%51'132540) 200 250
5#8: 3,000 A [Z— AN :DTPIHUF D64 &, Hib/fliRIRE T IF> D200,
AVITIWIZOFTOFUD300fE (RICAVIIVIFTOF UM
10 ~24FBDANEFICEE-ERELTH, HPVIOFUIZ KRS K M
AVITIWIOFIIOFUD244EET H)
[FLsA: 12D 0F 00 5716, EEEHEETHERALGANITIFOD 715

BEHFENRT—FIYEINETE., (X 38




SHEEREITTHL EE

- BGHK, X, A,
- 20, HREE, Z7F, RHEBERSF=
- FREES. TE. 26



AR AR HELEMNRZLNDH?
=K TE MR E (F12%HB)

HEOREE.,
o T a/\2 8 MPL R

VP R I= 53

R\
(T—/\JwIR)
o
) BN (TLR
Bacteria Endotoxin x
Lipopolysaccharide (LPS)
Stomach, Liver etc.
Y V4
Fig. 2. Model of LPS-induced activation of afferent vagus nerve. TLR4 was $ 1 i A}
expressed in the nodose ganglion. It is suggested that in addition to the
abdominal site of the afferent vagus nerve, LPS could activate afferent
vagus nerve through nodose ganglion. NTS: nucleus of the tractus :
solitarius.

Hosoi et al. Auton Neuro- sci. 2005;120(1-2):104-7.

Afferent Vagus Nerve

[Subdiaphragmatic Vagotomyf=—-

T MPLIT LS Se e E AL
TLR—> X
4 - DNA+7JL= ) R F

40



Y=Yy EEEI AR, 60 AROFRMARS [

ToOLEBIYIOD7—UICKBREERNZFEDIKGE 1/3 ~1/285 18,
ByH IUE X (AL BHAZEAN) ERO.5 mLEH RS

Cervarix 1BRERINB%E

| Cervarlx 1@EE6'hﬁ % -1 EEIED 2 Rt

TILZZEEBLT-
XROAI77—o
NeMhAEL
K=K S,

—

BT Z R JE Rt
HEELNTULNS
EHBHRNE,

| 'H'—IUI W ’72’5

¥iE6A thr" HRSFEIS IR




EPFRTEIERFSALTF O RSN DIBIT

Khan, Authier, Gherardi et al. BMC Medicine 2013, 11:99

c1m1=|=«¢ # 3 Iizix3:8%,3n BRI iﬁjt

500 - 800 +
£ 7001 mcs7 : ' T

=]
o
e
o
-
g—
= 400+ OTotal g 6004 [1CX3CR1 GFP/+
— A
© M Cell associated E] 5007
Y 300+ E 400+ ok
2 3 300+ '

o
S 200+ & 200
& Es)
E _g 1004
5 100 i
o H1 D4 D21 D90 D180
=

W | 3W 3M 6M

zﬂaﬂmwﬁa [

5 s0000- L g Ea W <

%.Jj 60000 - % TQF“‘YKJ }J :

} o= v =

éaoooo- j_/*_l.%'i iﬁk 77'377_‘/;?%?@@('}9 E.ﬁs If[lEP
gjgggg: BRI 21T %, £  HVO AL AR DBEF LT,
= oW NRICEBTT 5.




HPVI D FUICKHERRICHNEESSHF
DNA/MPL 7 JL=- T/*J¥ ﬁ TLR-4 etc B AR

e
Hage —ONAERR ppen ERE
[ 77—
T AR
#l W 1/ ik
;f B PR s
oy AR HA
mnum (s 22
Tl 55
I IR o NT
| 4‘ 1S s
lﬂlil[ifll“di sl ” ’""ﬂﬂt.( |”|| )
) 7/ N ™
y v
#2 BRDHEL L TER
#3 HCOREKRRE
#a MIFAEK . FFAEER
i D R AT - RN EE B

w

o Bt m- mas s | —> BRDOBHEBABEL LI, . 43




Long-term persistence of anti-HPV-16 and -18 antibodies induced by vaccination
with the AS04- adjuvanted cervical cancer vaccine: Modeling of sustained
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