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appendix1: History of HPV vaccination

Year Event
\ The world's first Human Papillomavirus vaccine (Gardasil, quadrivalent) has been put on sale in the United
2006
States for women aged 9 to 26.
\ Cervarix (bivalent) was approved and launched in Japan for women aged 10 years and older.
2009 : o )
Gardasil vaccination was approved for men in the USA.
2010 A vaccination promotion programme for women aged 13-16 was launched in Japan at public expense.
2011 Gardasil (quadrivalent) was approved and launched in Japan for women aged 9 years and older.
The HPV vaccine has become a routine vaccination (publicly funded) and vaccination was actively recommended.
2013 A number of serious adverse reactions following HPV vaccination were noted and active recommendations for
vaccination were withheld(routine immunisation = public funding maintained).
2014 Nine-valent Gardasil 9 for men and women was approved in the USA.
2015 A survey of 70 000 vaccinated and non-vaccinated people was conducted in Nagoya, Japan.
2018 The indication for the 9-valent vaccine was extended in the USA from 9-26 years to 9-45 years for both sexes [b].
2020 In Japan, Gardasil was also approved for the prevention of HPV infection in men [6].
2021 A 9-valent HPV vaccine (Silgard 9) was approved and launched in Japan [7].
2022 Active recommendation of the HPV vaccine has been resumed in Japan [5,8].

a) Haupt RM, Sings HL. “The Efficacy and Safety of the Quadrivalent Human Papillomavirus 6/11/16/18 Vaccine Gardasil” J Adolesc Health. 2011 Nov;49(5):467-75. doi:10.1016/j.jadohealth.2011.07.003. PMID 22018560

b) Gardasil Wikipedia : https://en.wikipedia.org/wiki/Gardasil

¢) https://www.mhlw.go.jp/bunya/kenkou/other/dl/101209i.pdf (in Japanese)

d) https://www.mhlw.go.jp/stf/houdou_kouhou/kouhou_shuppan/magazine/202205_00001.html (in Japanese)



Appendix 2:
Meta-analysis results by age using data of Cochrane review
(B) 24 to 45 years of age

(A) 9 to 26 years of age
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Age of participants

Trial Name (ref*a)

HPV vaccine

control agent

Chinsese (5)

Cervarix (bivalent)

Aluminium hydroxide

Age of participants

Trial Name (ref*a)

HPV vaccine

control agent

CVT (6)

Cervarix (bivalent)

adjuvanted Hepatitis A vaccine

Japanese (10)

Cervarix (bivalent)

non adjuvanted Hepatitis A vaccine

9 to 26 years PATRICIA (14)

Cervarix (bivalent)

adjuvanted Hepatitis A vaccine

24 to 45 years

Chinsese (4)

Cervarix (bivalent)

adjuvanted Hepatitis B vaccine

VIVIANE (16)

Cervarix (bivalent)

Aluminium hydroxide

FUTURE Il (20)

Gardasil (quadrivalent)

aluminium—-containing placebo*c

FUTURE | (18)

Gardasil (quadrivalent)

aluminium—containing placebo*c

FUTURE Il (19)

Gardasil (quadrivalent)

aluminium-containing placeboxc

Korean (22)

Gardasil (quadrivalent)

AAHS *b

*a: reference number in the Cochrane review.

*b: AAHS: amorphous aluminium hydroxyphosphate sulphate

*c: This means AAHS which has toxicity. Therefore it is not suitable to call “placebo” but this
is just the same expression as in the published peer review paper.




Appendix 3: Characteristics of epidemiological studies claiming HPV vaccine
prevented cervical cancer or other HPV-related cancer

study
country/region vaccination sources of age at (un) Number of N follow-up | age at end e
[reference] status participants vaccination participants perean-years years of study Qe characteristios
Cancers
RCT: RCT subjects are extremely healthy. Exclusion criteria: abnormal cervical smear
FUTURE Il 14-17 RCT 3.331 test, chronic diseases such as autoimmune diseases, immunosuppressants use,
Finland 1 [13] vaccinated PATRICIA-;- RCT-16-17 Totd 9’529 65,656 6.9 21-24 pregnant women, sexual experience with 5=7 or more people, etc.
HPV-related & : ' Subjects of cluster RCT: 51.6% of the target general female population were
BBV unislstad cluster RCT vaccinated without special exclusion criteria, i.e. usual healthy vaccinees.
Callcl Wmen sxcluded Women who were not included in the RCT. It is assumed that women who had
unvaccinated e 18-19 15,665 124,245 7.9 26-27 diseases for exclusion criteria were included in the unvaccinated group. Hence
unvaccinated indivisuals have poorer overall health than vaccinated individuals.
Vaccinated were only extremely healthy subjects who were eligible for RCT.
RCT: Cluster RCT subjects were excluded in this study. Since this is considered as a
—_—_ FUTURI.E r 16-17 3341 33.792 101 26-27 follow-up of Finland Study 1 [19], the cohort must be the same. However, cluster
Finland 2 [14] PATRICIA' ' ' ) RCT subjects were excluded. This violates the principles of cohort study.
HPV-related & Suspicion that HPV-related cancers such as cervical cancer developed in cluster
HPV-unrelated RCT subjects cannot be ruled out.
SN women excluded
from ths BETS + 861 people from the adjuvant control group of the FUTURE Il trial were added to
unvaccinated St e o2 18-19 16,526 174,340 10.5 28.5-29.5 |the reference group of Finland Study 1 [19]. Violation of the principles of a cohort
FUTLgJREllp study.is also seen as for the unvaccinated group.
vaccinated 10-30 507 871 26 million 49 % Received HPV vaccine for the first time, no histoy of cervical cancer. Maternal
Sweden [15] general population ’ ’ ’ : history of noncervical cancer 2.6%
Cervical cancer ———— time varing method 10-30 1145.112 | 10.2million 89 o Received no HPV vaccine, no histoy of cervical cancer
B ' ' : Maternal history of noncervical cancer 4.1%
England [16] vaccinated general population 12-18 ? 13.8 million ? f At least 1 dose=70.3%. three doses=58.9%
Cervical cancer unvaccinated | general population 19 4.6 million ? ? General population 1 year before program started
Scotland [17] vaccinated general population 12-22 153,624 1.05 million 6.8 2 At least 1 dose=34.3%. complete vaccination =31.0%
Cervical cancer | ynyaccinated | all unvaccinated 12-22 294,221 | 2.74 million 9.3 ?
Denmark [18] vaccinated general population 572,703 3,899,048 6.8 2 vaccination coverage 49.0%
Anal cancer registry system 12-32
(female) unvaccinated | time varing method 594,392 3,391,782 5.7 ?




Figure 3 : Data claiming that vaccine reduced HPV-related invasive cancers

Vaccination protects against invasive HPV-associated cancers Finnish study 1 [13]

Tapio Luostarinen {212, Dan Apter?, Joakim Dillner?, Tiina Eriksson®, Katja Harjula®, Kari Natunen®, Jorma Paavonen®,
Eero Pukkala™ and Matti Lehtinen™* Int. ). Cancer: 142, 2186-2187 (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®™*

HPV vaccinated women Non-HPV vaccinated women Incidence rate of all
Malignancy Person years n Rate (95% Cl) Person years n Rate (95% CI) HPV-related invasive
Cervix cancer 65,656 0 - 124,245 8 6.4 (3.2, 13) cancers are compared.
Vulva cancer 65,656 0 - 124,245 1 0.8 (0.1, 5.7)
Oropharyngeal cancer 65,656 0 - 124,245 il 0.8 (0.1, 5.7)
Other HPV cancers’ 65,656 0 - 124,245 0 -

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

Breast cancer 65,656 2 3.0 (0.8, 12) 124,245 10 8.0 (4.3, 15) Only individual rates
Thyroid cancer 65,656 1 SN0 N 124,245 9 7.2 (3.8, 14) are compared fOl'
Melanoma 65,656 3 4.6 (1.5, 14) 124,245 13 10.5 (6.1, 18) HPV-unrelated cancers.
Non-melanoma skin cancer 65,656 2 3.0 (0.8, 12) 124,245 3 2.4 (0.8, 7.5)

1Vaginal carcinoma, anal carcinoma.
For corresponding sub-cohorts age-aligned, 7-year periods of passive follow-up were by the population-based Finnish Cancer Registry.

Incidence rate of all HPV-unrelated cancers is compared Incidence rate ratio
All HPV-unrelated cancers 8 12.2(5.3,24.0) 35 28.2(19.6, 39.2) 0.43 (0.20, 0.93), P=0.0277

*a * Because HPV vaccine is not effective in suppressing HPV-unrelated cancers, significantly low incidence rate ratio for HPV-unrelated cancers in the vaccinated
group compared with that in the unvaccinated group (0.43) should be considered as healthy-vaccinee effect.



Appendix 4 : Analysis of data claiming that vaccine reduced HPV-related invasive cancers

A B C

30 28.2 m\Vaccinated @ Unvaccinated
© 25
e 8 p=0.019 p=0.306
g § 20 —— ——
o S
2 12.2] & 10.43
3 & 10 8.0
£ s A3 35
g 5 R 2N '
0 0.0 0.
HPV-unrelated HPV-related HPV-related invasive
cancer invasive cancers: cancers: adjusted by
Risk ratio: 0.43, p=0.028 ~ Notadjusted — HPV-unrelated cancer

Incidence of HPV-related invasive cancer(un adjusted) 0.0 (0/65,656 pys) vs 8.0 (10/124,245 pys (p=0.0188)
HPV-unrelated cancer(/100,000 pys): 12.2(8/65,656 pys) vs 28.2 (35/124,245 pys) (p=0.0277)
Risk ratio = 0.43 (95%confidence interval : 0.20-0.93), P=0.0277

HPYV vaccine is not effective in suppressing HPV-unrelated cancers. Therefore, the reduction in cancer incidence in the vaccinated group in ‘A: HPV-unrelated
cancers’ indicates that unvaccinated individuals are ‘cancer-prone’ by nature. For fair comparison considering the original health status (cancer susceptibility) of
the unvaccinated and vaccinated groups, the HPV-related cancer incidence rate of the unvaccinated group should be multiplied by 0.43 (10/124,245 pys X 0.43, or
8.0/100,000 pys X 0.43). When the cancer incidence rates of the unvaccinated group (3.5/100,000 pys) subsequently obtained were compared with those of the
vaccinated group (0/65,656 pys), significant difference was disappeared between both groups (P=0.306).



Table 5 : Incidence rate ratio of HPV-unrelated cancers indicate Healthy vaccinee effect:

After adjusting the healthy vaccinee effect, reported effectiveness on HPV-related
invasive cancer prevention disappear.

Vaccinated Unvaccinated Incid
N=9529, 65,656 pys N=15,665, 124,245 pys neiaence P value
rate ratio
" rate/ ) rate/ (95% CI)
100,000 pys 100,000 pys

HPV unrelated cancer 8 12.2 35 28.2 0.43(0.20, 0.93) 0.0277
HPV related not adjusted 0 0.0 10 8.0 0.0( 0, 0.84) 0.0188
invasive cancer |adjusted *a 0 0.0 4.3 3.5 0.0 ( 0, 2.55) 0.306

*a : Therefore, the number of HPV-related cancers in unvaccinated group (10) is multiplied by 0.43 to reach 4.3. Then the
incidence rate of vaccinated group (0/65,656 pys) and unvaccinated group (4.3/124,245 pys) were compared yielding no
significance (P=0.306). See Supplementary Appendix 4-8 for details. See Supplementary Appendix 4-8 for details.



Appendix 5 : Increase in HPV-unrelated cancers from 1st to 2nd period (vaccinated vs. unvaccinated)

Vaccination status

vaccinated

unvaccinated

* The data for the 1st period are from Finnish
study 1 (FS1) [13]. The data for 1%t and 2

year| 2019 2019 2019-21 2021 2019 2019-21 2019-21 2021 X . .
= i st g 2nd IS period are from Finnish study 2 (FS2) [14].

Period (SNLEEEN NN 1ot 2 2nd RuN._. R 1st&2nd) . * The person-years and number of events for
N (number) 9529 | 3,331 3,341 3301 15665 | 1s526| 1see5 | 1sees| the revised first period of the vaccinated group
Person-years 65,656 | 23,020 33,792 | 10,772 | 124,245 | 174340 | 165257 | 41,012 | 11 order to COI.npare the 1n01fience rate 0f§he
follow-up years 6.9 6.9 10.1 3.2 7.9 105 105 26/ same cohortin the 2nd'Pe“0d were obtained by
Cervical cancer 0 0 0 0 8 14 13.3 53 proportlonally dlstrlbutmg 93529 (FSI) and

" . .
HPVrelated cancer total *a 0 0 0 0 10 17 16.1 6.1 39331 fOT the 1 pCI’lOd Of FS2. Shght
Incidence rate (/100,000) 0.0 0.0 0.0 0.0 8.0 9.8 9.8 14.9 Fhfferences in the number of RCT subjects were
Incidence rate ratio (2nd vs 1st) 1.9 1gnored. . d .
. n

Breast cancer 2 0.7 3 2.3 10 2i 25.6 17 . The unvaccmgted gI'Ol,lp fOI‘ the 2 perlods
T e— . 04 2 16 o ~ Tr includes the subjects of the 1st period plus 861
T— 5 = 5 &9 = = i adjuvant control subject in FUTURE II trial.
Incidenqe of HPV unrelated cancer in total 6 21 13 10.9 32 65 616 29.6 95%Cl
(excluding non-melanoma skin cancer) Ratio of IRR
Incidence rate (/100000) 9.14 9.14 38.5 ilfofilz 25.8 37.3 37.3 722 (unrelated vs related) LL UL Comparison
Incidence rate ratio (IRR: 2nd vs 1st) 101.2/9.14—> 11.07 72.2/25 8-> 2.80| 11.07/2.80~ 3.95 0.83 1975 \{Jant\zlillggltr?:tevds
Ratio of IRR (unrelated vs related) 9.14/25.8J 101.2/72.24 28/1.9-> 1.51 0.49 4.65 Unrelated vs related
IRR(vaccinated/unvaccinated)(95%Cl) 0.35| (0.09,1.43) 1.40((0.70, 2.80) 1.40/0.35~>| 3.95 0.83 18.75 2nd vs 1st
Non-melanoma skin cancer 2 3
Incidence of HPV unrelated cancer in total 8legi2 35/¢-3243 - FS2 [14] 1s a continuation of FS1 [13], but as
(including non-melanoma skin cancer) . . . . .
Incidence rate (/100000) 12.18|8/65,656 28.17|¢35/124,245 mentioned in Appendix 3, it violated the
IRR (vaccinated/unvaccinated)(95%CI) 0.43/(0.17, 0.95) pI‘ll’lClplC of cohort studies for both vaccinated

*a « HPV-related cancer

. Cervical cancer, vulvar cancer, pharyngeal cancer, etc.

and unvaccinated cohort. Therefore, the
statement “0 HPV-related cancers” cannot be
trusted.




Appendix 6 : Rationale for setting Healthy vaccinee effect at 0.43 (from Finnish study 1)

* Finnish study 2 (FS2) [14] followed only the RCT subjects (extremely healthy HPV vaccinees), about one-third of the HPV vaccinated
population among Finnish study 1 (FS1) [13], excluding cluster RCT subjects (moderately healthy HPV vaccinees) which occu}i)ied almost
two third of vaccinated group of FS1 [13] for an additional 3 years beyond the originally followed 7 years. On the other hand, aluminum
adjuvant control population of the RCT “FUTURE II” (hence aluminum adjuvant toxicity could occur) was added as control population of
the FS2 [14] and followed for an additional 3 years beyond the originally followed 8 years and then compared between the vaccinated and
unvaccinated groups.

* The 3-year period of this extended part of the study is designated as period 2, and the original period of the FS1 [13] is designated as period
1. FS2 514] reported period 1 + 2. Appendix 5 shows incidence rates and incidence rate ratios calculated using data from FS1[13] and
FS2[14]. Incidence of HPV-unrelated cancers in period 2 compared with period 1 in unvaccinated group increased 2.8-fold which may be
corresponding to the age increased. On the other hand, incidence of that in the vaccinated group increased 11-fold which is
disproportionately large. The increase in HPV-unrelated cancers in the second period of the vaccinated group may be related to the HPV
vaccination.

(D At the latter part of the period 1, for example 5 years or more, the HPV-unrelated cancers in the vaccinated group may have begun to
increase .steeplc?/ and the incidence rate ratio of HPV-unrelated cancers might have increased rapidly. Hence, healthy vaccinee effect may be
ur;ldelrestlma(tie1 (0.43 is too large) : i.e. vaccinated women originally may have been more healthy than the apparent incidence rate ratio for
whole period 1.

(@0n the other hand, because the vaccinated group began follow-up at a younger age and had a shorter mean follow-up period than the
unvaccinated group, the incidence of HPV-unrelated cancers is lower than that of the unvaccinated group at the beginning. Hence, healthy
vaccinee effect may be overestimated (0.43 is too small.

(3 In addition, about one-third of the vaccination group in FS1 [13] and all the vaccinated group in FS2 [14] are RCT subjects, and they are
extremely healthy po&sulatlon, strictly excludm%persons with abnormal cervical cytology, immunosuppressant drug users,
immunocompromised persons, and persons with chronic diseases. However, the unvaccinated group 1s a population in which such sick people
2766263 not ex€ ude)d but not were added as seen in the usual observational study. Therefore, the healthy vaccinee effect may be underestimate

.43 18 too large).

(D and @ may compensate each others, it is reasonable to consider 0.43 (incidence rate ratio of HPV-unrelated cancers) as healthy-vaccinee
effects &Appenc_hx . However, even this 0.43 may underestimate the healthy-vaccinee effects because of the effect of (3) But we adopt 0.43
as healthy vaccinee effect.

* Note that the Finnish study used the entire population prior to the start of vaccination as the unvaccinated group, so the healthy vaccinee
effect only affects the vaccinated (é)). Therefore, the correction is somewhat lenient for the Swedish study [15}]) and for the Female anal
cancer study [18]. See Appendix 9-14 for adjustment of the England [16] and Scotland [17] study).



Table 3. Estimates of cervical cancer incidence and adjusted vaccine effectiveness, by the combined factor of vaccine status and age at

vaccination

Person-years of

A d’ 7. Combined vaccine Cases of disease, follow-up, Incidence rate per Adjusted vaccine
ppendix . a ; weighted i
status® and age No. weighted g 100000 people effectiveness
Another evidence Of atvaccination, y Denominator (unweighted) (unweighted) (95% CI) (95% CI)® P
. Unvaccinated 22 195.7 (210) 2337136.3(2739122.6) @ 84(7.2t09.6) — —
healthy-vaccinee effect (1) Incomplete 411 0.0(0) 1847.0 (1968.9) 2)0.0 (0.0 to 199.6) < —
12-13
Scottish study[17]: 0.36 Complete 29144 0 (0) 134299.8 (140081.7) ) 0.0(0.0t02.7) 100¢ (66.9 to 100) —
12-13
Incomplete 14234 6.8 (8) 103627.4(1101463) (@) 6.5 (2.6 t0 13.6) 40.0 (-22.8t070.7) 16
>14
Complete 109835 20.4 (21) 7541223 (796571.6) (B) 2.7 (1.7to4.2) 738 (589t0834)  <.001
>14

* Vaccination status: Unvaccinated (no doses given), Incomplete (1 dose or 2 doses 1 month apart: n=>5219, 1 dose; n= 9426, 2 doses), and Complete (2 doses at
least 5months apart or 3 doses: n=131, 2 dose; n= 138848, 3 doses). No cancers were diagnosed 1n those immunized with 2 doses at 5 or 6 months apart. Eight
cancers were diagnosed in those immunized with 1 or 2 doses. There are 21 cancers in those receiving 3 doses of vaccine, all in those immunized at 14-18 years of

age. Cl=confidence interval.
?  Vaccine effectiveness is adjusted for Scottish Index of Multiple Deprivation

€ For incomplete doses in the group of 12-13 year olds, there were too few individuals in the denominator to provide any reasonable estimate of vaccine

effectiveness and its confidence intervals.

% No cases therefore had vaccine effectiveness of 100%, and no reliable confidence intervals could be obtained from Cox proportional hazards estimates

Estimates of 95% confidence intervals and P values were obtained using an exact Poisson approximation of the weighted rate ratio, where the numerator was 0
events in 134 299.8 person-years of follow-up and the denominator was 196 events in 2337 136.3 person-years of follow-up.

f

Incidence rate ratio(IRR) aged 14 years and older ( complete vs. incomplete ) = (20.4/754,122.3 pys) / (6.8/103,627.4 pys)

(B/@) =2.71/6.56=0.412 (95%Cl: 0.17, 0.98). p =0.0387

IRR for all ages (complete vs. incomplete) =[(20.4+0)/(754,122.3+134,299.8)pyrs|/[(6.8+0) / (103,627.4+1847.9)pyrs]|
[(®+®) /(@+@)]=2.30/6.45=0.356 (95%Cl: 0.15, 0.85), p =0.0148

The cervical cancer incidence rate ratio (IRR, 0.412) for ages 14 and older is greater than that for all ages (0.356). Thus, the IRR for ages 12-13 is estimated to be smaller than

that for all age groups (let's assume it is about 0.30) (See Appendix 9-B).

Pooled risk ratio of cervical lesion with CIN 3+ associated with HPV 16/18 was 0.07 (95%CI: 0.02, 0.27) for 3 dose and 0.06 (0.01, 0.24) for 1 and 2 dose of vaccine compared
with control according to the Cochrane review [21]. These data suggest that the complete and incomplete vaccination do not differ in the apparent effectiveness suppressing
sustained HPV infection. Hence the significantly smaller IRR for completely vaccinated compared with the incompletely vaccinated may not be due to the completeness of
vaccination but due to the healthy-vaccinee effect. The level 0.36 as healthy-vaccinee effect is not largely different from 0.43 obtained from the Finnish study 1.

Incomplete vaccination is defined as not having been vaccinated after the first or second dose. One of the most important reasons for this is that any health problem would
cause a person to refrain from vaccination, The percentage of incomplete vaccinations reflects the percentage of unhealthy persons. The percentage of incomplete vaccinations

is|1.4%: 411/(411+29,144) for 12-13 years old and |11.5%: 14,234/(14,234+109,835) for 14 years and older. IThe ratio was 0.12 (95% confidence interval: 0.11, 0.13),

p<0.0001, suggesting that the 12-13 age group was originally healthier than the 14+ age group (See also Appendix 9-B)..




Appendix 8 : Another evidence for the existence of healthy-vaccinee effect (2)

A: Incidence rate and ratio of cervical cancer B. Proportion of incomplete vaccinees
by vaccination status and by age among all vaccinees by age
8 -

® 6.4 6.6 12 - 11.5
®T 6 - X 10 -
pa- é N 8
<] c 4
£ §- 4 2.7 2 6 -
Qs 2.3 : 5
o= S 4 |
o= 2 - 3 1.4
s il B i

0 0 I

Age 12to13 All ages =14 12t0 13 >14

m complete mIncomplete

IRR (95%Cl)  about0.1-0.3? 0.36 (0.15,0.85) 0.4 1(0.17, 0.98)
P value 0.0148 0.0387

Age at the start of the study

* The results from Cochrane review indicate that the complete and incomplete vaccination do
not differ in the apparent effectiveness suppressing sustained HPV infection. And the Finnish 1st
study robustly demonstrates a healthy-vaccinee effect (0.43). The value (0.43) and the cervical
cancer incidence rate ratio (IRR: 0.36) are almost the same, therefore, this IRR (0.36) should be
considered healthy-vaccinee effect.

The ratio of proportions of incompletely vaccinated of 12-13
years of age to those aged 14 and older is 0.12 (95% Cl:
0.11,0.13), P<0.00001.

Incomplete vaccinee include those who avoided vaccination due
to some health problem (left panel A). Therefore, it is possible
that a stronger healthy-vaccinee effect was at work in the

The cervical cancer IRR (complete vs. incomplete) for 12-13 years old cannot be calculated precisely
because the observed cervical cancer cases is zero, but the IRR is estimated to be even lower than
0.356 in 12-13 years old because the IRR is smaller for all age groups (0.356) including 12—13-year-
olds than for 14 years and older (0.412) (See Appendix 9-B).

12-13-year-olds, who had a smaller percentage of incomplete
vaccinee than those 14 years and older (See Appendix 9-B).




Appendix 9-A : Apparent cervical cancer prevention effect of HPV vaccine disappears after

adjusting for healthy-vaccinee effect (adjusted by data from Scottish study [17])

Complete vaccination [ncomplete vaccination
Scotland Study 888,422 pys 105,475 pys Incidence Rate Ratio P
[17] Rate/ Rate/ (95%Cl) value
€8s€S | 100,000 pys | “?°°° | 100,000 pys
Cervical cancer 20 2.24 7 7.14 0.36(0.15, 0.85) 0.015
England Study vaccinated at 12-13 years Unvaccinated Incidence Rate Ratio P
[16] of age (Cohort 7) (Cohort 4) (95% =8 X E) value
Cervical |Not adjusted 7 0.3 87 1.8 0.13 (0.06, 0.28) <0.0001
cancer |Adjusted 7 0.3 13.2*a 0.6 0.36 (0.11, 1.16)*b >0.05
*a:37%x0.356 *b: Inthe English study [16], the incidence rate ratio (IRR) according to Model 3 in Table 3 is 0.13 (95%Cl: 0.06-0.28).

This is adjusted by healthy-vaccinee effect [IRR=0.36 (95%Cl: 0.15-0.85) for all ages in the Scottish study]. As a result, the upper limit

of the 95% confidence interval exceeded 1 (1.16) and was no longer significant.

Appendix 9-B : Healthy-vaccinee effect by age (natural causes) - The left panel shows the comparison of mortality rate ratio
Mortality rate ratio (95%Cl) from_ natural causes .by age (mortality durlng 0-184 f:lays after
017 O TA021) 2-23 mo meningococcal vaccine to that of unvaccinated subjects [a].
013 (0.10,0.16) 2-5 yrs 'gJD - Healthy-vaccinee effect in the 6-15 age group seems larger
<L than the 15+ age group, and the 95% confidence interval is
.10 (0.08,0.13) 6-15 yrs statistically significant because there is almost no overlap.
From the above, it can be inferred that the incidence rate ratio
M27 013017 =15 yrs for 12-13-year-olds in the England study is even closer to 1.0
: : than the data in the above table.
0.10 0.20 0.40 0.80 Reference [33] De Wals, P. et al. Vaccine 2009: 27, 3223-3227
Mortality rate ratio (MRR: Log scale) https://doi.org/10.1016/j.vaccine.2009.02.055




Table 6: Original and healthy-vaccinee effect adjusted incidence rate ratios of HPV-related cancers (1)

Incidence rate ratio (IRR) or Hazard ratio (HR)

A. C. Age at start _ : g
region Outcome ~ vaccination status IRR 95%Cl IRR 95%Cl IRR 95%Cl
[reference] (complete/incomplete) /HR L UL /HR L UL /HR L UL
Finland 1 [13] All HPV related 14-17/18-19 0.00 0.00 0.84 0.00 0.00 2.52 0.00 0.00 3.44
Finland 2 [14] invasive cancers 16-17/18-19 *b 0.00 0.00 0.98 0.00 0.00 3.36 0.00 0.00 4.33
. y 2 ) L = N 2 20 v y

Sweden [15] 5 |nuas|ve 10 to 30 0..)' 0.21 0.57 0.86 0.3 2.4 1.04 0.38 2.83
ervical cancer <lf *e 0.172 0.00 0.3 0.28 0.03 2.62 0.34 0.03 3.30
England [16] Invasive 12-18/19 0.36 0.20 0.67 0.83 0.31 221 1.01 0.35 2.91
. Cervical cancer 12 to 13 *d 0.13| 0.06] 0.28 0.3 0.10 0.89 0.36 0.11 1.16
12-22/complete 0.22 0.14 0.3 0.50 0.20 1.21 0.60 0.23 1.61
izot'a”d [17] s 12-22/incomplete 0.65| 0.32] 134 151] 053] 432 183 059 5.65
Cervical cancer 12-22/ any dose *f 33 022 0.49 0.76 0.32 1.80 0.92 0.35 2.39
12 to 13 *g 0.00 0.00 0.33 0.00 0.00 2.95 0.00 0.00 3.69
Female anal cancer < 17 0.3 0.10] 0.87| 0.69| 0.18 2.61 0.84 0.21 3.37

Denmark [18] including HSIL*h or
more malignat 17-32 *i 1.21] 0.73| 2.03 280| 1.11| 704| 340 1.24| 930

The bold are the adjusted IRR and 95%Cls for the data by which the authors claimed and strengthened
the effectiveness of the HPV vaccine on the grounds that the number of cases was zero or very small.
Bold italicized data suggest that the HPV vaccine may increase cancer after adjustment for healthy-
vaccinee effect.
See next page for the explanation of *a to *I




Table 6: Original and the healthy-vaccinee effect adjusted incidence rate ratios of HPV-related cancers (2)
Explanation of *a to *i.

*a: When the number of cases in the vaccinated group was 0 (Finnish study [13,14] and 12-13 years in the Scottish
study) [17], the incidence rate ratio (IRR) was calculated by multiplying the total number of HPV-related cancer
cases in the unvaccinated gro%% bg 43 and 0.36. The other IRRs or hazard ratios (HRs) were adjusted for healthy
vaccinee effect by dividing 0.43 (95%CI) and 0.36 (95%CI) (See Table and Appendix 11-13).

*b: Original IRR and its 95%CI were calculated from the data for vaccine effectiveness data as described
“Intention-to-treat vaccine efficacy against all HPV-positive cancers was 100% (95%CI: 2 to 100, p<0.05).”

*¢: The lower limit of the 95%CI reported in the literature was 0.00, which precluded adjustment calculation.
Therefore, instead of 0.00, we used 0.00499 which is the maximum possible value with three significant digits.

*d: Upper limit of the 95% CI of IRR adjusted by 0.43 was lower than 1.0 but that by 0.36 was higher than 1.0.

However, it should be noted that the healtlBI vaccinee effect is maximized (IRR is the lowest as low as 0.10, 95%CI: 0.08,
0.13) in the age of 6 to 15 years according to De Wals et al.[33] (See the column of ""About Healthy vaccinee effect as key
confounding bias in the observational study" in this issue)

*e: Incidence rate ratios were calculated. using the unadjusted data for vaccine effectiveness (VE) on Table 2 of Ref
[17], except fand "g.

*f. Incidence rate ratios were calculated from the number of weighted person-years, which is the sum of incomplete
vaccinee and complete vaccinee of all ages, and the number of weighted observed events.

*g . Since the follow-up period for the 12—13-year-old group is essentially 5 years, the number of events in _
unvaccinated group during the 5-year follow-up period was read from the graph and estimated to be 34 (Appendix
18) to estimate the incidence rate ratio.

*h: High-grade Squamous Intraepithelial Lesion

*1. It is suggested that HPV vaccination at the age of 17 to 32 years increased risk of developing anal cancer
according to the data adjusted for healthy-vaccinee effect.



Appendix 10: Estimated number of cancer cases in the unvaccinated group at the 5th year of follow-up
( Scottish study[17])
The unvaccinated group had 34 cancer cases per 1,228,000 person-years, and the vaccinated group had 0 cancer
cases per 119,000 person-years (p=0.087). Multiplying the 34 in the unvaccinated group by 0.43 or 0.36 and
considering health-vaccine effect, the number is 15 or 12. Comparing the two groups based on these results yields
a p-value of 0.634 or 0.617 (not significant).
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Appendix 11 : Number of follow-up persons by period after HPV vaccination (after starting point) ( Scottish study[17])

A. Number of follow-up in cohort B. Percentage of follow-up persons from start of follow-up

250,000 989899

100 9494
200,000 8 75
150,000 6
48 50
100,000 4 38
50,000 2
0 1 0

7.5 10.0 125
Years of follow-up 5.0 7'%(ears Of'?0||0\l\}2l,l.p5

BNo Vacine @ Vaccinated=14 M Vaccinated 12-13 B No Vax @ Vaccinated=14 MBVaccinated 12-13

Among those who received the HPV vaccine at the age of 12-13 years, only 38% were followed up at the fifth
year of the study. In the unvaccinated group, 94% were still being followed at 5 years, and the average age at
the start of the follow-up was older than vaccinated group. Differences in age groups at the start of the study
make the risk of cervical cancer in the vaccinated group appear lower in the first place.

Number of subjects
o o o o

o
o

Percent of subjects followed (%)



Appendix12 : Age at start of follow-up and mean age at the end of follow-up
( Unvaccinated group and vaccinated group by age at vaccination : Scottish study[17] )

26 25.8 _
24 233 ]- 2.5years
= 22 03 - 8.0 years
S .
> 20
;g:b 18 17.8
16 16.5 is
14
13
12
Unvaccinated =14 12,13

Vaccinee (age at vaccination)

The age at the start of the survey for the HPV vaccination group was not clear, then, 12-13 age group was 13 years old,

and the 14 and older age group consisted of 14-22 years old, and the average of these ages was taken to be 16 years old.

The HPV unvaccinated group was estimated to have started the survey at least 16.5 years of age.

The unvaccinated group would have been followed until they were about 2.5 years older than the vaccinated group aged 14 years or older,
and 8.0 years older than the 12-13-year-old vaccinated group.



Column Figure 1: Theoretical influence of the healthy vaccinee effect by vaccine coverage,
if a vaccine has no beneficial and harmful effect:

Odds ratio of frailty after vs before exclusion A. in vaccinated, B. in unvaccinated
Odds ratio of frailty in vaccinated vs in unvaccinated at the start of vaccination: C.

A. In vaccinated B. in unvaccinated C. Odds ratio of frailty by coverage
and by proportion excluded
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See text for explanation



Column Figure 2: Healthy vaccinee effect by factor

A: By severity of outcome disease

vaccinated

1.0/  |Unvaccinated
Incidence rate ratio  (95% CI) = Aymmp-
052 "‘::: tomatic
S
0.40 [[031, 051 E | Clinic:
~ Clinical
>
0.27 | S |Hospitalized
7]
0.18 | f: Severe
7 2]
0.13 ] Death
0.1 0.2 0.3 04 05 0.7 1.0

Incidence rate ratio (log scale)

Incidence rate rat ratios (IRRs) and their 95% Cl were calculated by using
the data from Dagan N et al. for asymptomatic SARS-CoV-2 infection and

clinical COVID-19. IRRs for severer disease are estimated by the number
of death and the person-days at risk during calculable period of as short

as possible after receiving vaccine using the data from Dagan N et al.

As the outcomes become more severe (asymptomatic infection, clinical

iliness, hospitalization, severe illness and death), the risk ratio of the

vaccinated group to the unvaccinated group on the first day of vaccination

(healthy-vaccinee effect) becomes more pronounced.
From MedCheck in English No25 p40-52 Fig 4

MedCheck made this Figure using the Data from Dagan N et al.

N Engl J Med 2021; 384(15):1412-23. doi: 10.1056/NEJMo0a2101765

B: By follow up period after vaccination

Days after
Mortality rate ratio  (95% CI) vaccination
[0.30 (0.05,0.25) 31-180 days
[0.23 (0.17,0.35) 7 =30 days
[0.08 [025.035)] 0 -6 days
0.05 0.1 0.2 0.4 0.8 1.0

Mortality rate ratio (log scale)

Mortality rate ratio (MRR) immediately after vaccination (during
days 0 to 6)is the lowest and the most directly reflects the healthy-
vaccinee effect than the MRR during thereafter.

MedCheck made this Figure using the Data from
De Wals, P. et al. Vaccine 2009: 27, 3223-3227
https://doi.org/10.1016/j.vaccine.2009.02.055




Column Figure 2: Healthy vaccinee effect by various factor

C: By age
Mortality rate ratio (95%ClI) Age
017 (0.14,0.24) 2-23 mo
013 (0.10,0.16) 2-5 yrs
010 (0.08.0.13) 6-15 yrs
. . 027 (0.13,0.17) =15yrs
0.10 0.20 0.40 0.80 1.0

Mortality rate ratio (MRR: Log scale)

+ The upper panel shows the comparison of mortality rate ratio
from natural causes by age (MRR during 0-184 days after
meningococcal C vaccination to that of unvaccinated subjects.

- Healthy-vaccinee effect in the 6-15 age group seems larger
than the 15+ age group, and the 95% confidence interval is
statistically significant because there is almost no overlap.
From the above, it can be inferred that the incidence rate ratio
for 12-13-year-olds in the England study is even closer to 1.0
than the data in the above table.

MedCheck made this Figure using the Data from
De Wals, P. et al. Vaccine 2009: 27, 3223-3227
https://doi.org/10.1016/j.vaccine.2009.02.055

D: By cause of death

(95%cCl) , Cause of death
0.45 (041,049 External causes

0.34 (019, 123]] Symptoms/laboratory findings etc
[U3T (020, 0:62] Infection
[030_(0.22,0:44)| Congenital malformations etc
[0z3— (0.18.0.397] Endocrine/nutritional/metabolic

[UZ3— _(0.19,0.307] Nervous system
[0.08 (0.05, 0.12)] Respiratory system
(0.04 (0.03, 0.06)| Neoplasms/blood/immune disorders
0.04 0.40 1.0
MRR (log scale)

Among many cause of death, malignancies (mostly malignant
tumors) are the most seriously influenced by the healthy vaccinee

effect (MRR during 0-184 days after meningococcal C vaccination to that
of unvaccinated subjects)
MedCheck made this Fi%ure using the Data from

De Wals, P. et al. Vaccine 2009: 27, 3223-3227
https://doi.org/10.1016/1.vaccine.2009.02.055




