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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 ChiX, EEFBHEIE. LELEEITHMYDOTIVERIRETH-I-CEERLTLVS,
o NFELEBOFE-HIZESTHIERLIM?

« FETIOFUHDFEEMNAEEIE X0.43(4.3/124245 N\ %) Nn=EESILEh,
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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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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%0.4315F HE. DIOFUEHD037EEMNIFEAELELED,
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Figure 2. Cumulative Incidence of Invasive Cervical Cancer According to HPV
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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.
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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)
RIEMBEREDH 7 10 . 0.65 (0.21, 1.88)

SLE/sR KR IE/BEEI O F 9 6 1.38 (0.44, 4.72)
LRV DIE/AREER 4 4 0.92 (0.17, 4.95)
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
OR (95% confidence interval)
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1) Skinner SR, Szarewski A, Romanowski B, Garland SM, Lazcano-Ponce E, Salmeron J. Efficacy, safety, and immunogenicity of the human papillomavirus 16/18 AS04- adjuvanted
vaccine in women older than 25 years: 4-year interim follow-up of the phase 3, double-blind, randomised controlled VIVIANE study. Lancet 2014;384(9961): 2213-27.

2) Wheeler CM, Skinner SR, Del Rosario-Raymundo MR, Garland SM, Chatterjee A, Lazcano-Ponce E, et al. Efficacy, safety, and immunogenicity of the human papillomavirus 16/18
AS04-adjuvanted vaccine in women older than 25 years: 7-year interim follow-up of the phase 3, doubleblind, randomised controlled VIVIANE study. Lancet Infectious Diseases
2016;16(10):1154-68.

FUTURERRER (T —4 L)L) DRFETEHHEFEHIZ DLV TIE

3) Castellsagué X, Munoz N, Pitisuttithum P, Ferris D, Monsonego J, Ault K. End-of-study safety, immunogenicity, and efficacy of quadrivalent HPV (types 6, 11, 16, 18) recombinant

vaccine in adult women 24 to 45 years of age. British Journal of Cancer 2011;105(1):28-37.
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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 the association of vaccination and the occurrence of symptoms, hospital visits, and current symptoms.

Symptom Occurrence of the symptom (main outcome) Hospital visits Persistent and constant symptom
OR 95% CI OR 95% CI OR 95% CI

1 H 1 :t;F"E 0.92 (0.86-0.98) 1.29 (1.12-1.49) 1.10 (0.97-1.24)
2 H .‘iEO)E 1.10 (0.98-1.23) 1.43 (1.13—1.82]' a1 (1.11-1.79) |
3 RN XoHVE Tf \Vr TN 0.87 (0.78-0.97) 125  (1.00-156)] 0.71 (0.55-0.91)
4 UVECEE y‘gi?(, 0.95 (0.87-1.05) .19 (1.02-1.39) 1.08 (0.81-1.43)
5 E‘ﬁiﬁ\f:éb‘ 0.81 (0.74-0.89) 128  (1.00-1.64)| 0.83 (0.68-1.00)
6 Poor endurance 0.88 (0.81-0.97) 1.20 (0.91-1.58) 0.97 (0.81-1.15)
7 Difficulty concentrating 0.84 (0.76-0.94) 1.29  (0.89-1.88) 0.96 (0.77-1.20)
8 Abnormal field of vision 0.82 (0.67-1.01) 0.97 (0.64-1.47) 0.80 (0.45-1.44)
9 Abnormal sensitivity to light 0.98 (0.85-1.13) 1.03 (0.73-1.44) 0.98 (0.72-1.34)
10 Sudden vision loss 0.78 (0.70-0.87) 0.90 (0.79-1.03) 1.03 (0.83-1.29)
11 Dizziness 0.84 (0.77-0.92) 1.12 (0.92-1.37) 0.96 (0.74-1.25)
12 Cold feet 0.79 (0.73-0.87) 1.02 (0.66-1.57) 0.91 (0.79-1.05)
13 Difficulty falling asleep 71 (0.64-0.79) 0.87 (0.65-1.19) 0.75 (0.60-0.93)
14  Abnormally long duration of sleep 91 (0.83-0.99) 1.12 (0.78-1.60) 1.12 (0.95-1.33)
15 Skin problems 0.78 (0.71-0.85) 0.88 (0.79-0.99) 0.87 (0.75-1.00)
16 Hyperventilation DTT (0.66-0.90) 0.82 (0.63-1.07) 0.31 (0.10-0.91)
17 Memory decline 1.00 (0.84-1.19) 1.06 (0.55-2.06) 0.74 (0.53-1.02)
18 Loss of ability to perform simple calculations 0.70 (0.52-0.94) 1.83 (0.57-5.96) 0.35 (0.21-0.58)
19 Loss of ability to remember fundamental Kanji 0.73 (0.60-0.89) 2.09 (0.66-6.63) 0.44 (0.27-0.72)
20 Involuntary uncontrollable body movements 1.20 (0.87-1.66) 1.08 (0.56-2.07) 0.81 (0.32-2.07)
21 Loss of ability to walk in a normal way 0.94 (0.56-1.60) 1.21 (0.61-2.39) 0.42 (0.15-1.21)
22 \ Ay ia 0.55 (0.28-1.09) 0.57 (0.24-1.34) 0.36 (0.11-1.25)
23 Sudden loss of strength 1.05 (0.81-1.36) 1.41 (0.73-2.73) 0.59 (0.15-2.26)
24 Weakness in the hands and feet 1.19 (0.94-1.50) 1.42 (0.86-2.35) 1.02 (0.37-2.79)

Significant odds ratios are shown in bold.
Abbreviation: OR, odds ratio; CI, confidence interval.
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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.

Sympiom fERDHY ERHYZEZ FERKHYSE

OR 95% CI OR 95% CI OR 95% CI
1 Menstrual irregularity H ﬁzzﬂﬁ 0.98 (0.91-1.06) 1.34 (1.14-1.59) 1.18 (1.01-1.39)
2 Abnormal amounts of menstrual bleeding = 1.11 (0.97-1.27) 1.54 (1.15-2.06) 1.54 (1.15-2.06)
3 Pain in the joints or other parts of the body %%F 0.84 (0.74-0.95) e z' 1.44 (1.09-1.90) 0.68 (0.49-0.94)
4 Severe headache °L\E ~’% 0.98 (0.88-1.10) ?I‘E E& 1.41 (1.16-1.72) 1.22 (0.84-1.78)
5 Fatigue b§T£ L\ 0.82 (0.74-0.91) '{k a2 1.60 (1.19-2.15) 0.92 (0.73-1.15)
6 Poor endurance { A 0091 ©0.82-1.00) [ [& 1.64 (1.17-2.29) 1.08 (0.88-1.32)
7 Difficulty concentrating & h —gg FRLY 0.85 (0.75-0.96) H H 171 (1.09-2.68) 0.84 (0.64-1.09)
8 Abnormal field of vision 0.81 (0.64-1.03) FF B 125 (0.77-2.02) 0.90 (0.43-1.89)
9 Abnormal sensitivity to light 0.95 (0.81-1.13) [Z [T L19 (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 &)ib\ 0.86 (0.78-0.96) fd: L\ 1.33 (1.06-1.67) 1.03 (0.76-1.41)
12 Cold feet 0.80 (0.72-0.88) L\ ? 1.34 (0.78-2.29) 0.96 (0.80-1.16)
13 Difficulty falling asleep .68 (0.60-0.76) 75‘* ~ 109 (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‘ \ﬁE 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 ;3£ ? 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 ud}%iﬁlzﬁﬁw 1.45 (0.75-2.82) 2.65 (1.02-6.91) 1.44 (0.23-8.99)
| 22 Ej ﬂ % II\ g ﬁ\lzsgl_z r —~T- 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. 20*;-'- -1 A’ 16*1-0 A tE1§u E"] ':*&*E £¥ ' - g L \ 0) ':fd:_uf%fd: L/ r)

Abbreviation: OR, odds ratio; CI, confidence interval.
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Birth date, age category, and vaccination status of the study participants.

Vaccine status Age category and birth date Total
1st category, April 2nd category, 3rd category, April  4th category, April 5th category, April  6th category, April 7th category, April
2, 1994-April 1, April 2, 1995-April 2, 1996-April 1, 2, 1997-April 1, 2, 1998-April 1, 2, 1999-April 1, 2, 2000-April 1,
1995 1, 1996 1997 1998 1999 2000 2001

First injection (year)

2009 98 48 80 27 9 2 0 264
2010 265 199 l 2057 | 1239 40 4 1 3805
2011 | 2344 | | 2629 | 835 1500 1300 39 5 8652
2012 93 180 173 400 1251 1354 40 3491
2013 20 29 23 86 216 495 | 507 | 1376
2014 5 4 3 4 15 24 29 84
2015 5 1 1 0 5 10 7 29
Year unknown 735 510 195 73 3047
ey %@%&ﬁn/\m« AL, slii%iiﬁli%o}ii
injections
1 184 117 127 196 255 1118
2 192 207 185 207 278 380 85 1534
3 3014 3256 3280 3296 2650 1476 296 17,268
Number unknown 175 153 143 157 103 71 26 828
Total vaccinated 3565 3749 3725 3766 3158 2123 662 20,748
Total unvaccinated| 496 428 452 663 1260 2038 3761 9098
Vaccination 87.8% 89.8% 89.20 85.0% 71.5% 51.0% 15.0% 69.5%
coverage
Total participants 4061 4177 4177 4429 4418 4161 4423 29,846
Participants shown in bold were selected for the main-frame sub-group analyses. ;&*Ego)iﬁ (EE) [:J:é;gl'\
100
%
~ e
HEREER(L 1994~1998FEE % o
EFNTIEREIZHL £ 40 -
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——— W 0,
SELIMEREER/NA(/FR 2 o (B BB
1994 1995 1996 1997 1998 | 1999 2000

5 (FE)



ARODY T T IL—T BT DEER RS DFEIR

PEFERIC
fEAR H IR

|

B RAEK

2558

=

T IEHE

JiE R HH ER B A
MNAEATYH
ERERER
(2548

=

T IEHE

(EIERIRIEERDIRNT7IE)
Sinth year o ?&Eﬁﬁﬂ? E 1~24

elementary schc:-ol

m

ccinated

Vaccinated
Vacgiaeted
Not vaccinated
Not vaccinated
Not vaccinated
No inated

Not vaccinated

Not vaccinated

E

&3

\P

Unknown

E DI

Tme of

Beginning of the
target years

S

T~

onset time

onset time

g3

— IEI :]:§$E Onset of

{7 the symptom
&

I

L

L

i

4
b

the survey
End of the

target years

ﬁ:g T Included
1384 Included
Included
Excluded
Included
Included
Included
&3 Included
Included
Excluded

Included

Included

Fig. 2. Subjects for subgroup analysis excluding symptoms that had occurred before the earliest target year of HPV vaccination.
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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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