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Table 2
Most commaonly reported adverse events® following human papillomavirus quadrivalent vaccine (4vHPV ), Vaccine Adverse Event Reporting System (VAERS), 2009-2015.

All 4vHPY reports M%) Nz}

Fernales

Mon-ser ous 104883 Serious” 911
Dizziness 1472 (134) Headache 292 (32.1)
Syncope 1454 (132) Fatigue 220 (24.2)
Headache 1083 (9.9) Mausea 218 (23.9)
MNausea 987 (9.0} Dizziness 208 (22.8)
Loss of consciousness 698 (6.4) Pain 147 (16.1)

Reports where 4vHPY was given alone N(%) Nz}

MNon-seri ous 7503 Serious” 708
Dizziness 871 (116) Headache 206 (29.1)
Syncope 207 (10.8) Fatigue 164 (23.2)
Headache 784 (105) Mausea 153 (21.6)
Nausea 647 (B6) Dizziness 149 (21.1)
Inappropriate schedule of drug administration 557 (74) Adtivities of daily living impaired 113 (16.0)

Males

Mon-seri ous 3202 Serious” 189
Dizziness 501 (15.7) Headache 58 (30.7)
Syncope 457 (14.3) Mausea 48 (25.4)
Injection site erythema 328 (102) Pyrexia 46 (24.3)
Injection site swelling 280 (8.7) Fatigue 39 (20.6)
Pallor 253 (79) Vomiting 38 (201)

Reports where 4vHPY was given alone N(%) Nz}

Mon-seri ous 1525 Serious” 118
Dizziness 20(144) Headache 33 (280)
Syncope 210 {13.8) Mausea 24 (20.3)
Inappropriate schedule of drug administration 171(11.2) Pyrexia 24(20.3)
Headache 133 (8.7) Fatigue 21(17.8)
Pyrexia 7 (5.7 Vomiting 21(17.8)

* Based on Medicl Dictionary for Regulatory Activities (MedDRA) Preferred Terms; a single report may be assigned more than one MedDRA Preferred Term (ie., not
mutually exclusive).

> As defined in 21CFRE00SO [21]. Jorge E. Aran20d®861a7 81178 8¢
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Table 3

Most frequent co-reported symptoms among postural orthostatic tachycardia syn-
drome (POTS) reports that fully met diagnostic criteria (n=29) following human
papillomavirus (HPV) vaccination, Vaccine Adverse Event Reporting System

(VAERS), June 1, 2006-August 31, 2015

Table 4

Reporting System (VAERS), June 1, 2006-August 31, 2015

Most commonly reported pre-existing medical conditions among postural or-
thostatic tachycardia syndrome (POTS) reports that fully met diagnostic criteria
(n=29)following human papillomavirus (HPV) vaccination, Vaccine Adverse Event

Symptom (MedDRA Preferred Term)? N (%) Pre-existing medical conditions? N (%)
Headache 22(75.9) Chronic fatigue 5(17.2)
Dizziness 21(72.4) Asthma 4(13.8)
Syncope 15 (51.7) Chronic headache 3(10.3)
Fatigue 13 (44.8) Epilepsy 2(6.9)
Palpitations 13 (44.8) Celiac disease 1(3.4)
Nausea 10(34.5) Connective tissue disorder 1(3.4)
Weakness 10(34.5) Complex regional pain syndrome 1(3.4)
Vasovagal syncope 1(3.4)

Jorge Arana et al. J Adolescent Health.2017; 61: 577-582




MpYp p3 nx | 341 wo X ( OO0 , >Bx 41th ¢YoTuy
6 508 X MpYp " A303 x 41 YRWopubY"3I1lpx O

oAqm"Mppr'Fpraspr954rvMo NAAXOMA Tu
1 YXy"“ 62 r]BQr YKUapO €6o0MUY" MmpYDp |—x X
JoMap6bBe vioM(U"

HPV vaccine
Ehge<50y
All No. (%) of Cases/
CNS ADS No. (%) of Controls it::s ADS N"ﬂ-(%l ﬂ:fcf-asiﬂfls

0. of contro
;:: 01 DNFEESS i‘i'i”if;; : 14d  2.32(1.18-457) 14(2.4)/29(1.0) —
74(0.16-3.55)  2(2.2)/13(2.8) .5 30d 1.57(0.96-2.58) 24(4.1)/74(2.5) -—
42d  1.08(0.34-3.46) 4(4.3)/17(3.7) - £d  LILO72L71) 30(5.1/116@0) -
30d  1.07(0.44-2.53) 71(7.6)/30(8.5) = 90d  1.09(0.80-1.50) 65(11.1)/257 (8.8) -
180d 0.82(0.35-1.73) 11(12.0)/60(13.1) '— 180d 1.03(0.79-1.33) 113(19.2)/467 (16.0) W
ly 1.02(0.55-1.89) 19(20.7)/97 (21.1) —I— 1y 1.05 (0.85-1.30) 195(33.2)/854(29.2) =
3y 1.05(0.62-1.78) 36(39.1)/175(38.1) -M— 3y 1.07(0.87-1.30) 301(51.2)/1362(46.5)
o 3 2 6 s o 3 4 & 3
OR (95% ClI) OR (95% C1)
of Developing CNS ADS of Developing CNS ADS

Langer-Gould, A et al. JAMA Neurol. 2014 ; 71: 1506-1513.
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-
Potential cases 9-26 years of age diagnosed with
incident VTE in the study period, 2008-2011
N=1,842
~ Exposure periods following HPV vaccination
l 1-7 davs 1-14 davs 1-28 days 142 davs 1-60 davs
-
Potential cases with at least one recorded HPY Cases  1RR (95% CI) Cases 1RR (95% CI) Cases IRR(95% CI) Cases IRR(95% CI) Cases 1RR (95% CI)
vaccination during “‘:_Z‘::V period, 2008-2011 Ovenll 147 (0.47-4.64) 0.97 (036-2.63) 072(031-163) 10 080042154 16 092 (0.54-1.57)
\. Males 0 - 0

Females 1.51(0.48-4.76) 1.00 (0.37-2.71) 0.73(0.32-168) 10 0.82(043-138) 16 0.95 (0.55-1.62)

3 4 6

0 0 0

3 4 6
Ages9-18 1 12001687 1 0.59 (0.08-427) 3 0.89(028-287) 5 101 (0.40255) 8 118 (0.55-2.52)
J, l i l Ages 1926 2 166 (0.40-681) 3 125 (039-3.99) 3 0.60(0.19-192) 5 0.66 (0.26-1.66) 8 0.74 (0.35-1.58)
Conraceptive Use 1 086(0.12:618) 1 0.42(0.06-3.04) 2 041(0.10-169) 6 0.85(037-199) 11 1.16 (0.60-2.23)
[")"‘;‘ni::i Adjudicated c'::i zz;;’:zz’n ”:’:::J" No Contraceptive Use 2 144(059-1017) 3 184 (057.597) 4 121(043340) 4 078 (028.219) 5 067 (0.26-1.71)
158 n=14 n=121 =22 Surgery/Trauma 0 . o ; 2 0.79(0.19-329) 3 072 (0.24-256) 4 0.73 (0.26-2.05)
No Swgery/Trauma 3 115(0.67.684) 4 143 (052392) 4 0.68(025-188) 7 081 (037-177) 12 1.01(0.54-189)

s

Confirmed VTE: n= 161 VTE
Uncanfirmed VTE: n= 130
Confirmed DVT: n= &7
Confirmed PE: n= 58
Confirmed DWT & PE: n= 16

Reasons for exclusion:

Superficial thrombus onhy: n=28
Miscoded fruled out diagnosis: n=72
Follow wp visit only: n=24

Other adjudication decision: n=&

Not enrolled at
VTE anset or
vaceination.

Excluded from

analysis: n=5

Included in

analysis: n=156

Naleway AL et al. Vaccine. 2016 ;34: 167-71. 6
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Table 2
Relative incidence of GBS in risk periods following any dose of HPV vaccine.

Table 1
Description of the 101 episodes included in the SCCS analysis.
Factor Level Bivalent HPV Quadrivalent Total
(Cervarix ®) HPV (Gardasil ®) (N=101)
(N =286) (N=15)
Age at admission 11 0 0 0
12 3 9 12
13 6 3 9
14 5 2 7
15 9 1 10
16 9 0 9
17 17 0 17
18 21 0 21
19 16 0 16
Diagnosis Confirmed 70 9 79
Probable 16 6 22
Doses of vaccine 1 7 6 13
recorded in the 2 10 2 12
study period® 3 68 7 75

% The case with 2 episodes is only counted once for vaccine doses.

Analysis Risk Episodes RI® (95% CI)
(total episodes) period in the
(days) risk period
Primary (101) 0-91 9 1.04 (0.47-2.28)
Alternative risk windows (101) 92-183 5 0.78 (027-2.21)
184-365 10 141 (061-3.22)
0-183 14 0.83(041-1.69)
0-365 24 1.10(0.57-2.14)
Just confirmed cases (79) 0-91 9 1.26 (0.55-2.92)
Quadrivalent HPV (15) 0-91 4 1.61 (0.39-6.54)
Bivalent HPV (86) 0-91 5 0.84(030-2.34)

2 Adjusted for age, period and season.

Andrews N et al. Vaccine 2017; 35: 1729-1732.
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Incidence / 10,000 py PF3 PF6 CF6  Table1
600 Pre- and post-vaccination period incidences of long-term fatigue for 12-16-year-old girls.
Criteria’ Pre-vaccination period (2007-2008) Post-vaccination period (2009-2013) Adjusted IRR” post vs. pre
N events PY Incidence/10,000 PY N events PY Incidence/10,000 PY (95%CI)
500 =—T %) (95% CI) (%) (95% CI)
1 CFs 1(0.03) 2758 3.6 (0.5-25.7) 5(0.01) 57,214 0.9 (0.4-2.1) 0.24 (0.03-2.09)
I 1-4 CF6 2 (0.05) 2758 7.3 (1.8-29.0) 111 (0.17) 57,092 19.4 (16.1-23.4) 2.70 (0.67-10.9)
400 1-5 PF6 73 (1.91) 2715 268.9 (213.7-338.2) 1117 (1.74) 55,286 202.0 (190.5-214.2) 0.76 (0.60-0.96)
6 CF3 0 (0.00) 2759 0.0 95 (0.15) 57,101 16.6 (13.6-20.3) NA
6-7 PF3 6(0.16) 2755 21.8 (9.8-48.5) 212 (0.32) 56,924 37.2 (32.6-42.6) 1.72 (0.76-3.87)
300 . I B 4 PY = person years, Cl = confidence interval, CFS = chronic fatigue syndrome (criteria 1), CF6 = certain fatigue >6 months (criteria 1-4), PF6 = possible and certain fatigue
L I T >6 months (criteria 1-5), CF3 = certain fatigue 3-6 months (criteria 6), PF3 = possible and certain fatigue 3-6 months (criteria 6-7), IRR = incidence rate ratio.
“ According to the criteria described in the methods.
I I *# Adjusted for age.
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T.M.Schurink-v a rKfbaster et al. Vaccine.2018; 36: 6796-6802
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Table 2 (bnbx Q@ OJBpltmpyp pxh spPAI X
Association between HPV vaccines and definite cases of autoimmune diseases.
8
Definite cases exposed® N (%) Referents exposed N (%) Crude OR (95% CI) Adjusted OR" (95% CI)
N " ——

Autoimmune diseases (n cases/n controls) 7

All combined (478/1869) 52(109) 421°(22.5) 0.54 (0.38—0.75) 0.58 (0.41-0.83)

Separately 3 ——_

Central demyelination/multiple sclerosis (113/863) 7(6.2) 173 (20.0) 0.28 (0.12—0.64) 0.31 (0.13-0.73)

Connective tissue disease (92/769) 14(15.2) 147 (19.1) 0.78 (0.40-1.52) 0.84 (0.41-1.73) 5

Guillain-Barré syndrome (13/130) 0(0.0) 2(15) - -

Type 1 diabetes (86/304) 14(16.3) 189 (23.5) 0.56 (0.30-1.06) 0.61 (0.32-1.17) 4

Autoimmune thyroiditis (97/802) 6(6.2) 126 (15.7) 028 (0.11-0.74) 0.35 (0.13-0.92)

Immune thrombocytopenic purpura (77/698) 11(14.3) 87 (12.5) 1.18 (0.58—2.42) 1.17 (0.56—2.41) 3
Abbreviations: OR, odds ratio; CI, confidence interval.

? The number of cases and referents differ from the previous table as they are restricted to definite cases and their matched referents. Primary time window was <6 months 2
before the index date for idiopathic thrombocytopenic purpura, <42 days for Guillain—Barré syndrome and <24 months for the other autoimmune diseases.

" OR obtained from conditional logistic regression adjusted for age, familial/personal history of autoimmune disease, parent's place of birth, and use of any oral contra- 1 Odds ratio and
ceptives or vaccines (other than human papillomavirus vaccine) within 2 years before the index date. 95% confidence

© The total is inferior to the sum in the table as a referent could be matched to more than one case. 0

o 05 1 15 2 25 3
==g==Any autoimmune disease (7) == Central demyelination/multiple sclerosis (6)
e Connective tissue disease (5) =i Type-1 diabetes (4)
Autoimmune thyroiditis (3) Immune thrombocytopenic purpura (2)

Fig. 1. Forest Plot displaying the odds (represented by the point effect estimate, OR, and 95% Confidence Intervals) of AD in association with exposure to HPV vaccines, across various
autoimmune diseases.

L Grimaldi-Bensouda et al. J Autoimmunity. 2017; 79: 84-90 9
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CFS/SEID POTS I°g Of HR Adjusted HR
1004 21 10 100 (95%Cl)
oo I 1

a Abnormalities of gait and mobility 4 9 1.00(0.54 - 1.83)
o Asthma - o 1.07 (0.93- 1.24)
g ™ Autism - o 086 (063-1.18)
25 Bells palsy - e 1.19(0.63-2.24)
3 CFS_SEID »f 0.75(0.59 - 0.95)
3 50 CRPS- —o— 0.34(0.11-1.05)
g a0 Celiac disease - L 1.06 (0.80 - 1.40)
2 a0 Crohn’s disease He— 1.45(0.78-2.70)
= 204 Diabetes melitus type 1 H 1.16(0.82- 1.64)
Epilepsy and recurrent seizures - o4 0.72(0.54 - 0.95)
1 M@ Erythema nodosum - e 8.37 (0.85- 82.54)
9 Graves' disease el 0.76 (0.39 - 1.47)
TR rReddd Il davdd dadideadd S g e Guillain-8 — 5.31(0.62-45.39
e n%‘rﬁ“n?‘r@f’“ $T® STt St T Tl s Hashimoto’s myroid‘nis: et 0.76‘(0.45 - 1.23))
Year Henoch-Schonlein’s purpura+ 8 0.46(0.23- 0.95)
‘ — Incidence / 100 000 males Incidence / 100 000 females ‘ diopathic thmmbocytope)“r-cy;zlr(::z: ,_: g';g :gg? :gg:
Juvenile arthritis - Ld 0.94(0.71-1.25)
Localised scleroderma - —— 1.00(0.33 - 3.00)
Malaise and fatigue - o 0.76 (0.60 - 0.96)
N CRPS GBS Myositis —t— 152(0.29-7.97)
Nervous and musculoskeletal 5 HH 1.10(0.76 - 1.58)
Other general symptoms and signs - = = 0.93(0.58- 1.48)
o Other hyperthyroidism - s & 0.97 (057 - 1.65)
Other paralytic syndromes —— 1.02(0.29- 363)
§ POTS 5 P 0.99(0.46-2.11)
. Pancreaitis —1— 143(0.32- 6.44)
= - Pergysis-| | o 0.86 (0.39 - 1.89)
= Polyarteritis nodosa and related —le— 1.42(0.31- 657)
g 2 Polycystic ovaries el 0.90(0.65- 1.26)
5 Psoriasis - o 1.10(0.69-1.74)
i Raynauds disease + e 0.94(0.54 - 1.64)
1 Systemic lupus erythematosus L | 1.88 (048 - 7.45)
Thyroiditis s 075 (0.46 - 1.22)
Ulcerative colitis 2 3l 0.97 (0.63- 1.47)
\ S..a e Unspecified illnesses - o 066 :0.48 0.90)

‘L ’lv o X .48 - 0.
@@&Wﬁ*@ﬁ; ShHhES AR Venous thromboembolism | -——! 116(036-375)
. Vitiigo =3 0.41(0.13-1.28)

[ Incidence /100 000 males; Incidence / 100 000 females | 5

JSkufedad . Va0Og865925%933 10
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Table 3
Hazard ratios (HRs) and 95% confidence intervals (Cls) of CFS/ME® according to HPV vaccination among girls born 1997-2002 eligible for HPV vaccination through the Norwegian
childhood immunisation programme in the period 2009-2014, N = 176,453.

Twao-year follow up period® Entire follow-up period
HPV No of Person-years Crude HR Adjusted” HR No of Person-years Crude HR Adjusted® HR
vaccination cases at risk (95% CI) (95% C1) cases at risk (95% 1) (95% CI)
No 45 107,114 1.0 (ref) 1.0 (ref) 117 156,475 1.0 (ref) 1.0 (ref)
Yes 94 178,893 0.94 (0.63-1.40) 0.96 (0.64-1.43) 290 346,717 0.85 (0.68-1.07) 0.86 (0.69-1.08)

# CFS/ME, Chronic fatigue syndrome/myalgic encephalomyelitis.
b CFS/ME cases diagnosed in the two-year period from September 1 in 7th grade (start of HPV vaccination) to September 1 in 9th grade.
© Adjusted for parental education level, country background, region of residence, and number of previous hospital contacts.

100 | —— airls

—s— Boys

80

60

40

204

Cases per 100,000 person years

*® Feiring B et al. Vaccine. 2017; 35: 4203-4212. 11
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Table. Quadrivalent Human Papillomavirus (HPV) Vaccine and Incidence Rate of Venous Thromboembolism

5396 Women aged 10-44 y experienced a first No.of Venous Crude _ A _
evemt of venous thromboembolism betweaon Type of Analysis Thromg:;Tabollsm Inal;iteer:.ce Ad]ustet(iglg;éldﬁl)‘l{ce Ratio
October 1, 2006, and July 31, 2013, In Denmark Lo

Postvaccination risk period of 1-42 d 29 0.126 0.77 (0.53-1.11)
uded 1-14d 3 0.102 0.62 (0.31-1.26)
1021 ExC 15-28d 8 0.103 0.63 (0.31-1.27)
446 Wwera likely to be pregnant durlng 20-42d 13 0.174 1.06 (0.61-1.83)
vanous thromboemballsm Control period® 4346 0.159 1[Reference]
418 Had major surgery or lower limb HPV vaccine-exposed cases
mrgm 4 wk Fﬂur b verous Postvaccination risk period of 1-42 d 29 0.126 0.79 (0.54-1.14)
1'J1I'IIIITI|]-IIIE1'I1|II||5II‘| 1-14d 3 0.102 0.64 (0.22-1.29)
157 Had 3 cancer d s within 1 ¥ prior 15-28d 3 0.103 0.65 (0.32-1.30)
to venous throm IJ-EIlI:‘rI'ﬂ 29-42d 13 0.174 1.08 (0.62-1.88)
Control period® 860 0.149 1 [Reference]
Cases with at least 4 wk of anticoagulant use®
Postvaccination risk period of 1-42 d 11 0.093 0.62 (0.34-1.14)
4375 Eéﬁ'ﬁiﬁl%us H‘lrﬂmmﬂmbﬂm Control period” 2200 0.159 1 [Reference]
Age group, y
3486 Were not exposed to the guadrivalent S
human papillomavirus (HPV) vaccine Postvaccination risk period of 1-42 d 16 0.107 0.66 (0.40-1.00)°
during the study perio Control period® 902 0.145 1 [Reference]
£80 Were exposed to the quadrivalent HFV 2544
vaccine during the study perlod Postvaccination risk period of 1-42 d 13 0.162 1.00 (0.56-1.80)"
l Control period? 3444 0.163 1 [Reference]
Adjustment for oral contraceptive use®
4375 CI505 Worn E-l]gltllE for 3|'|E||-'_i'5-|5 Postvaccination risk period of 1-42 d 29 0.126 0.80 (0.55-1.16)
Control period? 4346 0.159 1 [Reference]
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0 100 200 300 400
Days

Event Adjusted rate Adjusted rate
. ratio (95% CI) ratio (95% Cl)
Autoimmune
Thyroid
Grave's disease —_— 1.05 (0.69 to 1.61)
Hashimoto's thyroiditis —1— 1.12 (0.82t0 1.52)
Other hyperthyroidism —_— 0.99 (0.63 to 1.55)
Hypothyroidism —r 0.90 (0.71to 1.14)
Gastrointestinal
Coeliac disease S 1.11 (0.90 to 1.36)
Crohn's disease —t 0.85 (0.6210 1.17)
Ulcerative colitis —e 0.71 (0.49 t0 1.03)
Pancreatitis — - 1.19 (0.60 to 2.35)
Musculoskeletal/systemic
Ankylosing spondylitis —_— 0.94 (0.44 to 2.01)
Behcets syndrome —————=—— 3.37 (1.0510 10.80)
Henoch-Schénlein's purpura —ar— 0.89(0.52t01.52)
Juvenile arthritis - 0.99 (0.78 to 1.26)
Myositis —_— 1.07 (0,50 to 2.31)
Rheumatoid arthritis — 1.01 (0.66 to 1.54)
Systemic lupus erythematosus —_— 1.35 (0.69t0 2.67)
Vasculitis, unspecified e e — 1.55 (0.83 to 2.88)
Haematological
Idiopathic thrombocytopenic purpura —— 1.18 (0.65to 2.17)
Dermatological
Erythema nodosum —_— 1.05 (0.63 to 1.73)
Localised scleroderma —_— 1.04 (0.44 to 2.48)
Psoriasis —— 1.01 (0.80 to 1.28)
Vitiligo —1— 1.13 (0.73 to 1.74)
Miscellaneous
Raynaud's disease — 1.67 (1.14 to 2.44)
Type 1 diabetes —— 1.29 (1.03 to 1.62)
Neurological
Bell's palsy —_— 1.02 (0.72t0 1.43)
Epilepsy - 0.66 (0.54 t0 0.80)
Narcolepsy B 0.71 (0.29t0 1.79)
Optical neuritis —_— 0.67 (0.27 to 1.64)
Paralysis —_— 0.56 (0.35 t0 0.90)
Venous thromboembolism — 0.86 (0.55 to 1.36)
0.1 1 10

Arheim-Dahlstrom L et al. BMJ. 2013 Oct 9; 347: f5906.
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3978271 Included in multiple sclerosis 3980716 Included in other demyelinating | 00 s 2 mem T
cohort analysis disease cohort analysis O
3189285 Not vaccinated 3191 785 Notvaccinated —— . PR - -
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Table 1 | Characteristics of girls aged 11-14 years vaccinated in South Korea in 2017. Values are numbers (percentages) p— -

. Adjusted rate ratio Adjusted rate ratio Adjusted rate ratio Adjusted rate ratio
unless stated otherwise (95% € ©5%Ch 95%CD 95% Cl)
Characteristics HPV vaccinated group (n=382020) HPV unvaccinated group (n=59379) — 07003710133 —= 08405110139
Mean (SD) age at vaccination (years) 12.42(0.82) 11.84 (0.56) ey Torareren 1 o orsn
Birth year: . o710t T oikaairr

2003 108709 (28.5) 757 (1.3)
2004 146094 38.2) RN T e | T | e
* 104009410 1.14) * 1.04(096t01.12)
2005 127217 (33.3) 42766 (72.0) 09707510129 102008210129
No of vaccine doses: . 092002010428 - 14104110489
L 148014 (38.7) NA = | weem | |
2 234006 [613) NA .= 099(0.74101.32) .- 1.14(090101.45)
Region of residence: Not appiicable Notapplicable
Meirapolitant 185735 (48.6) 30830 (51.9) T | oremem | e | Thasns
Provincial or rural 196285 (51.4) 28549 (48.1) St ot
Types thealth Insurance 0.25(0.07 t0 0.93) —_—— 0.47(0.21101.08)
Local 81814 (21.4) 12645 (21.3) —e= 087(0.5810131) —e- 06804810095
Employee 289744 (75.8) 45299 (76.3) Notapplcable Notapplicable
Med|ca[ aid 10}_"62 (27) 1[‘35 [2_[‘] - 0.96(0.73t01.27) o 0.84 (0,660 1.06)
Income levelt: - aarso - Toasri
1st quarter (most deprived) 55438 (14.5) 7651 (12.9) — o a0rarn 5 ora stranen
2nd quarter 48982 (12.8) 6968 (11.7) 8 107039610120 . 1130.03t0120
Notappicable 4 01700410069
3rd quarter 80956 (21.2) 12097 (20.4) —— 11304510252 Lo | Tsrossumsss
4th quarter (most affluent) 190635 (49.9) 31877 (53.7) T Treomimm L. Tiourmaiin
HPY=human papillomavirus; NA=not applicable. e = - e
*10 large cities with populations of more than ane million. o 05 1 2 10 01 0s 1 2 10

tNo data for household income available for 6009 participants in the vaccinated group and 789 in the unvaccinated group.
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Subgroup analysis for studies included in the analysis.

Subgroup analysis Number of Number of Pooled OR (95% CI), I statistics (%), P-value Model used
studies estimates for the heterogeneity Q test
Overall autoimmune disorders 12 114 1.003 (0.95-1.06); I* = 54.2%, P <0.001 Random effect
Participants with a history of autoimmune disorder 3 3 0.82 (0.7-0.96); I* = 26.8%, P=0.26 Fixed effect
Participants under 18 years old 6 56 1.01 (0.95-1.06); P = 32.6%, P= 0.01 Fixed effect
Study design
Case-control 2 2 0.69 (0.45-1.04); F* = 42.5%, P=0.04 Fixed effect
Cohort 1 110 1.01 (0.96-1.0° ? = 54%, P < 0.001 Random effect
RCT 2 2 091 (0.72-1.1 ? = 0%, P =093 Fixed effect
Neurological 19 35 0.93 (0.91-1.06); I = 60.7%. P <0.001 Random effect
Bell's palsy 4 4 0.86 (0.6-1.24); I* = 60%, P = 0.057 Random effect
Epilepsy 3 3 09 (06-1.33); I* = 83.4%, P <0.001 Random effect
Guillain-Barré syndrome 4 4 1.28 (0.65-2.52); I = 77%, P = 0.004 Random effect
Multiple sclerosis 5 5 0.92 (0.56-1.5 ? = 0%, P = 0.563 Random effect
Narcolepsy 4 4 1.18 (0.79-1.7 ? = 0%, P = 0.502 Fixed effect
Optic neuritis 6 6 112 (0.7-1.8); I* = 55.2%, P = 0.048 Random effect
Paralysis 3 3 0.7 (0.51-0.95); I = 19.9%, P = 0.287 Fixed effect
Others 4 6 0.91 (0.76-1.1); 1 = 40.3%. P=0.137 Fixed effect
Thyroid 12 22 1.02 (0.91-1.14); P = 55.3%, P = 0.001 Random effect
Hashimoto's thyroiditis 10 10 1.22 (1.09-1.3 ? = 0%, P = 0.566 Fixed effect
Grave's disease 5 5 0.94 (0.71-1.2. ? = 51%, P=0.09 Random effect
Hypothyroidism 4 4 0.89 (0.81-0.98): I = 0%, P = 0.567 Fixed effect
Hyperthyroidism 3 3 1.03 (0.88-1.2); I* = 98.6%, P < 0.007 Fixed effect
Gatrointestinal 10 25 1.06 (0.99-1.1 ? = 42.6%, P=0.013 Fixed effect
Inflammatory bowel diseases 9 15 1.05 (0.97-1.14); P = 12.5%, P= 0.313 Fixed effect
Crohn’s disease 7 7 1(0.86-1.16); I* = 0%, P = 0.683 Fixed effect
Ulcerative colitis 8 8 1.01 (0.88-1.15); P = 25.6%, P= 0.225 Fixed effect
Celiac disease 7 7 112 (0.85-1.47); F = 51.4%, P = 0.055 Random effect
Pancreatitis 3 3 0.88 (0.73-1.06); P = 0%, P = 0.66 Fixed effect
Musculoskeletal or systemic 12 47 1.07 (0.98-1.1 ? = 40.3%, P= 0.003 Fixed effect
Ankylosing spondylitis 3 3 1.18 (0.89-1.58); > = 0%, P = 0.636 Fixed effect
Rheumatoid or juvenile arthritis 9 14 1.02 (0.9-1.17); * = 61.7%, P = 0.572 Random effect
Systematic lupus srythematosus 6 6 1.4 (0.84-2.35); I* = 98.6%, P =0.001 Random effect
Vasculitis 7 1 1.15 (0.92-1.42); I’ = 0%, P= 0.45 Fixed effect
Other 6 15 1.04 (0.84-1.27); > = 0%, P = 0,618 Fixed effect
Haematological 12 17 1.1(0.93-1.29); I* = 14.8%, P=0.28 Fixed effect
Autoimmune haemolytic anaemia 3 3 1.45 (0.79-2.63); P = 0%, P = 0.86 Fixed effect
Henoch-Schonlein's purpura 4 4 1(0.68-1.45); I’ = 0%, P= 0.73 Fixed effect
Idiopathic thrombocytopenic purpura 9 a 1.1 (0.91-1.33); I* = 48.9%, P = 0.05 Fixed effect
Dermatological 7 17 1.04 (0.93-1.16); P = 6.3%, P = 0.38 Fixed effect
Localized or systematic scleroderma 3 3 1.03 (0.67-1.58); I = 1.5%, P =0.362 Fixed effect
Psoriasis 4 4 0.98 (0.85-1.1 * = 0%, P=0.972 Fixed effect
Vitiligo 5 5 1.16 (0.84-1.61); I’ = 0.8%, P= 0.4 Fixed effect
Other 5 8 1.26 (0.99-1.6); I* = 0%, P = 0.578 Fixed effect
Other 13 22 0.99 (0.82-1.2); I* = 64.9%, P <0.001 Random effect
Type 1 diabetes 11 12 0.81 (0.63-1.04); I = 70%, P < 0.001 Random effect

Study
In]
Outcomes r OR 33%CI
Overall AIDs (54.20%) —— 1.00 (0.95, 1.06)
Neurological AlDs (60.70%) —— 0.93 (0.91, 1.06)
Thyroid AIDs (65.30%) & 1.02 (0.91, 1.14)
Gatrointestinal AIDs (0.00%) -—— 1.06 (0.99, 1.14)
Musculoskeletal or systemic AlDs  (40.30%) - 1.07 (0.98, 1.17)
Haematological AlDs (14.80%) o g 1.10 (0.93, 1.29)
Dermatological AIDs (6.30%) 4 1.04 (0.93, 1.16)
Other AlDs (64.90%) . 0.99 (0.82, 1.20)
| I

775 1 1.29

Fig. 2. Association between exposure to HPV vaccine and adverse autoimmune events (ADs).

Hai-yin Jiang, Yu-dan Shi, et al. Vaccine 37 (2019) 30311 3039
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Tab. I. Characteristics of the included studies. -
Fig. 2. Forest plot.
Authors, Enrollment | Age range Study Study
year (yrs) arms 1 arms 2 Meta-anatysis
Geier, 22,011 9-26 5124 16887
2015 David A. Geier, 2015 =
Verstraetena, 68,512 >10 36,744 | 31,768 Thomas Verstraetena, 2008 »
2008 Block, 2010 &=
Block, 21,464 9-26 11,778 | 9,686 L. Grimaldi-Bensouda, 2014 ——
2010 M.G. Angelo, 2014 .
Grimaldi- 1,365 14-26 269 1,096 C. Wiame. 2016
Bensouda, ) :
2014 Total (fixed effects) “
Angelo, 47 857 9-25 27,353 | 20,504 Total (random effects) IV
2014
. 1 1 I
\éxgq%me, 129,937 =9 64,964 | 64,973 0.1 1 10
Odds ratio
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ib of status and of 24 symptoms.
Age-adjusted odds ratios of the association of vaccination and the occurrence of symptoms, hospital visits, and current symptoms.
Symptom Vaceine (+) Vaceine () Total
Symptom (+) Symptom (=) Probability (%) Symptom (+) Symptom (~) Probability (%) Symptom Probability (%) Symptom Occurrence of the symptom (main outcome) Hospital visits Persistent and constant symptom
unknown
OR 95% CI OR 95% CI OR 95% CI
1 Menstrual irregularity 5468 15,138 26.5% 2310 6696 25.6% 234 26.3%
2 ::’“‘I'“”' amounts of menstrual 1625 18,546 7.9% 561 U4 6.2% 20 74% 1 Menstrual irregularity 092 (0.86-0.98) 129 (1.12-1.49) 1.10 0.97-1.24)
eeding .
3 Pain in the joints or other parts of 1507 19,071 7.3% 720 8276 8.0% 72 7.5% 2 Abnormal amounts of menstrual bleeding 1.10 (0.08-1.23) 1.43 (1.13-1.82) 1.41 (1.11-1.79)
the body 3 Painin the joints or other parts of the body 087 (0.78-0.97) 125  (L00-1.56) 071 (0.55-0.91)
4 Severe headache 2150 18,464 10.4% 925 8097 10.3% 210 10.4% 4 Severe headache 095 (0.87-1.05) 119  (1.02-1.39) 1.08 (0.81-1.43)
5 Fmizsne'j 2268 18,342 11.0% 1037 7984 11.5% 215 11.2% 5 Fatigue 0.81 (0.74-0.89) 128  (L00-1.64)  0.83 (0.68-1.00)
6 Poor endurance 2261 18,344 1.0% 991 8028 11.0% 222 11.0% . B -
7 Difficulty concentrating 1430 19,150 6.9% 723 8294 8.0% 240 7.3% & Poar endurance . 0.88 ©81-0.97) 120 (0.91-158) 0% (0.81-1.15)
5 Abnormal held of visic 380 20193 Lo 172 8545 Lo 247 oo 7 Difficulty concentrating 0.84 0.76-0.94) 129 (0.89-1.88) 096 ©.77-1.20)
9 Abnormal sensitivity to light 207 19,696 4.4% 356 8662 3.9% 225 4.3% 8 Abnormal field of vision 0.82 (0.67-1.01) 097 (0.64-1.47) 0.80 (0.45-1.44)
10 Sudden vision loss 1381 19,210 6.7% 795 8221 8.8% 239 7.3% 9 Abnormal sensitivity to light 098 (0.85-1.13) 103 (0.73-1.44) 098 0.72-1.34)
1 D"Izi‘:ﬂ“ zz2 18,315 15.1% 1669 27 12.1% = 11.4% 10 Sudden vision loss 078 (0.70-0.87) 090  (0.79-1.03)  1.03 (0.83-1.29)
:: g‘?'ﬁ “ﬁ' il ash ;"ﬁ :‘;";17; ;zzf:’ ;;:" ;g"z'g ;27’;% :;; ;i::"’ 11  Dizziness 084 ©.77-0.92) 112 (0.92-1.37) 096 0.74-1.25)
ifficulty falling asleep , . : :
14 Abnormally long duration of sleep 2454 18,119 11.9% 1058 7955 11.7% 260 11.9% 12 Cold feet 079 (0.73-0.87) 102 (0.66-1.57) 091 0.79-1.05)
15  Skin problems 2062 18,538 10.0% 1062 7950 11.8% 234 10.5% 13 Difficulty falling asleep 71 0.64-0.79) 087  (0.65-1.19) 0.75 (0.60-0.93)
16 Hyperventilation 700 19,913 3.4% 336 8694 3.7% 203 35% 14  Abnormally long duration of sleep .91 (0.83-0.99) 112 (0.78-1.60) 112 (0.95-1.33)
17 Memory decline . 623 19,992 3.0% 217 8305 2.4% 209 2.8% 15  Skin problems 078 (0.71-0.85) 088  (0.79-0.99) 087 (0.75-1.00)
18 'jmf’fu‘l‘: iy toperform simple 189 20,422 0:9% 79 8940 0.9% 216 0.:9% 16  Hyperventilation 077 (0.66-0.90) 082 (0.63-1.07) 0.31 (0.10-0.91)
19 Loss of ability to remember 416 20,196 2.0% 181 8846 2.0% 207 2.0% 17 Memory decline 1.00 (0.84-1.19) 106  (0.55-2.06) 0.74 0.53-1.02)
fundamental Kanji 18  Loss of ability to perform simple calculations 070 (0.52-0.94) 183 (0.57-5.96) 0.35 (0.21-0.58)
20 Involuntary uncontrollable body 201 20,413 1.0% 58 8964 0.6% 210 0.9% 19  Loss of ability to remember fundamental Kanji 073 (0.60-0.89) 2.09 (0.66-6.63) 0.44 0.27-0.72)
'T‘”"”';‘”:fl, K 20 Involuntary uncontrollable body movements 1.20 (0.87-1.66) 1.08 (0.56-2.07) 0.81 (0.32-2.07)
2 l‘;':" ability to walk in a normal - 72 20,534 0:3% 22 8990 0.2% 28 03% 21 Loss of ability to walk in a normal way 0.94 (0.56-1.60) 121  (0.61-2.39) 0.2 0.15-1.21)
22 Becoming dependent on a walking 31 20,577 0.2% 16 8994 0.2% 228 0.2% 22  Becoming dependent on a walking stick or wheelchair ~ 0.55 (0.28-1.09) 057  (0.24-1.34) 036 (0.11-1.25)
stick or wheelchair 23 Sudden loss of strength 105 (0.81-1.36) 141 (0.73-2.73) 0.59 (0.15-2.26)
23 Sudden loss of strength 283 20,311 1.4% 100 8909 1.1% 243 13% 24  Weakness in the hands and feet 119 (0.94-1.50) 142 (0.86-2.35) 1.02 (0.37-2.79)
24 Weakness in the hands and feet 354 20,189 1.7% 124 8862 1.4% a7 16%
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B
i Crude rate of HPV prevalence Adjusted rate of HFV prevalence
p<0-0001 Prevalence ratio pvalue Prevalence rato® pvalue
13 Any HPV type
20 Prevaccine implementation 1-00 - 100
Postvaccine implementation 0-81(0-72-0-93) 0007 0-77 (0-68-0-88) <0000
Umvaccinated 0-83 (077-1132) 0-4349 0-91 (0-76-110) 03325
Partial or unconfirmed 076 (0-65-0-88) 00005 073 (0-62-0-85) =0-0001
%3 E Vaccinated 083(072-085) 00082  076(066-088 00002
2 Al high- risk HPV types
2 Prevaccine implementation 1-00 - 100
E 10 p<0-0001 p=07 Postvaccine implementation 0.74 (0-63-0-88) 00005 070(050-083)  <0.0001
84 4 81 03 Urvaccinated 0-94 (075-1-15) 06129 001 (0-72-115) 0.4445
p=0-0001 p=0-05 - Partial or unconfirmed 0-68 (0-55-0-84) 00002 065 (0-53-0-20) <0000
. " 55 L0 40 EBDUE 002 55 Vaccinated 073 (0-61-0-B8) 00011 068 (0-56-0-82)  «0-0001
p=0-05 14 Vaccine-targeted HPV types 6, 11, 16, and 18
Prevaccine implementation 1-00 - 100
Postvaccine implementation 0-23 (0-17-031) =0-0001 0-22 (0-16-0-31) <0001
HPV16 | HPVIS ' HPVE | HPVIL | HPVI1 | HPVI3 | HAVAS | HPYS2 | Hpyoh | | mvaccinated 065(044-057) 00370 0651043096 00308
Partial or unconfirmed 0-26 (0-17-0-39) <0001 0-25 (0-16-0-37) <0-0001
Vaccinated 0-08 (0-04-015)  =00001 007 (004-0-14)  <0.0001
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A. Persistent HPV 16 infection of 26 months A. CIN1+ associated with HPV 16 . .
A. CIN2+ associated with HPV 16
Vaccine Control Risk Ratio Risk Ratio Vaccine Control Risk Ratio Risk Ratio :
Study Events Total Events Total IV, Fixed, 35% CI , 95% Gl Study Events  Total Events Total IV, Fixed, 96% Cl WV, Fixed, 95% CI Stud Vaccine Control Risk Ratio Risk Ratio
i i udy Events Total Events Total IV, Fixed, 85% CI IV, Fixed, 85% CI
Intention-to-treat lations Intention-to-treat populations
ropul Intention-toreat populations T
Harper etal 2 481 29 470 007(0.02,0.28 : FUTURE} S Zz 108 232 055(040,075) FUTURE 11 77 6067 131 60O 059[0.44,076] )
PATRICIA 23 5463 144 5520 0.16(0.10,0.25) % Harper et al o 481 8 470 0.06[0.00,0.99] N sl 5 “uni s 4 008[000 160]
Total (95% CI) 25 5974 173 590 0.15[0.10,0.23] Kouteky & Mao et al 7 1017 42 1050 0.17[0.08,038) o Koutsky & Mao ot al 5 1017 23 1050 022[0.080.59)
:s;ﬂgg; ) 627 13201' 1'75 :;6'97 3:; ls :: g'::] ¢ PATRICIA 3 e 73 6923 004[0.01,013]
Heterogeneity: ChiF = 1.30, df = 1 (P = 0.25); I* = 23% 1 .43 [0.33, 0.58] Total {95% CI) B85 14506 232 14523 0.47 [0.36, 0.61]
Test for overall effect: Z = 820 (P < 0.00001) Heterogeneity: Chi* = 12,59, df = 3 (P = 0.006); I* = 76% Heterogeneity: Chi = 23 10, df =3 (P <0 0001): I = 67%
Per-protocol populations Test for overall effect: Z =571 (P < 0.00001) Test for averall effect Z = 5.67 (P < 0.00001)
Harper et al 1414 13 385 005[001,036 — Per-protocol populations P,
::Hr‘:"‘éim” etal 2; Jig ;l; 5;?2 g-gg {gﬁg:g} s FUTURE | 0 1888 39 1847 0.01[0.00,0.20] —H—— FUTURE Il 1 4558 35 4408 003[0.00,0200 —8—
.070.04, 0. Koutsky & Mao et al 0o 755 24 750 002[000,033 — @ —— Koutsky & Mao et al. (b) o 758 12 750 004[0.00,067] — =T
Tetal {88% CIy 31 73z 475 7163 0.06[0.04,0.09] % Total (95% CI) 0 2643 63 2697 0.02[0.00,0.11] < PATRICIA (b) 2 6303 46 6165 004[001,0.15] —E—
Total (6% CI) 3 11617 93 11323 0.04[0.01,0.11] -
Heterogeneity: Chi? = 0.08, df = 2 (P = 0.96); I° = 0% Heterogeneity: Chi” = 0.0, ¢f = 1 (P = 0.81); I’ = 0%
Test for overall effect: Z = 14.90 (P < 0.00001) Test for overall effect: Z = 4.11 (P < 0.0001) Heterogeneity: Chi* = 0.12, df = 2 (P = 0.94); I? = 0%
Test for averall effect Z = 6,04 (P < 0.00001) |
e e B e ————p—— |
0005 o1 10 200 0.001 01 3 10 ! —_— ———————y
Favors vaccine Favors control Favors vaccine Favors conti oéﬁm vaoc:;me ! Favo‘(g - mjm
B. Persistent HPV 18 infection of 26 months B. CIN1+ associated with HPV 18 B. CIN2+ associated with HPV 18
Vaccine Control Risk Ratio Risk Ratio stud Vaccine Control Risk Ratio Risk Ratio Vagcine Control Risk Ratio Risk Ratio
a4 Events Total Events Total IV, Fixed, 95% CI IV, Fixed, 95% CI y Events Total Events Total IV, Fixed, 85% Cl WV, Fixed, 96% CI Study Events Tolal Events Total IV, Fixed. 95% CI WV, Fixed, 95% CI
Intention-to-treat populations Intention-to-treat populations Intention-to-treat populations
Harper et al 1 560 11 553 0.09[0.01,068 FUTURE | 8 273 33 2732 024[0.11,083] ﬁ‘ FUTURE Il 6 8087 28 6080 0.21[0.09,0.50] -
PATRICIA 15 5896 58 5933 0,26[0.15, 0.46] ﬁ Harper et al. 0 481 0 470 Not estimable Harper et al 0 481 o 470 Mot estimable
Tatal (95% Cl) 16 §456 63 g492 0.24 [0.14, 0.42] PATRICIA 17221 11 7258 0.09[0.01,0.71] e PATRICIA 2 7455 24 7480 0,08 [0.02,0.35) —8—
Total (95% CI) 9 10426 44 10460  0.22[0.10, 0.44] L 2 Total (95% CI) 8 14023 53 14030  0.16 (0.08, 0.34] <>
Heterogeneity: Chi? = 0.97, df = 1 (P = 0.32); F = 0%
Test for overall effect: Z = 5.10 (P < 0.00001) Heterogeneity: Ch = 0.77, df = 1 (P = 0.38); I* = 0% Heterogeneity: Chi* = 1.10, df = 1 (P = 0.20), " = 8%
Test for overall effect: Z = 417 (P < 0.0001) Test for overall effect: Z = 476 (P < 0.00001)
Per-protocol populations - i -
er-protocol populations
Harper et al. o 44 5 385 008[0.00, 157 ————— Per-protocol populations kg pop o T
PATRICIA 9 s642 188 6567 005(0.02,0.08] ﬁ FUTURE | 0 2102 16 2120 003[0.00,051] ﬁ FUTURE | G A En‘us' u.ml ——
.06 [0.03, 0. Total (95% CI 2102 2120 0.03[0.00, 0.51 .
Tatal (35% CI) 9 7056 193 6952  0.05[0.03, 0.09] ofal (¢ ) 0 16 ( 1 Total (95% CI) 2 11849 28 11716 0.10[0.03, 0.38]
Heterogeneity: Chiz = 0.15, df = 1 (P = 0.70); P = 0% Test for overall effect: Z = 2.43 (P = 0.02) Hetero > _ - =
1 2= 2. =0. genaity: Chi = 0.48, df = 1 (P = 0.49); F = 0%
Test for overall effect: Z = 9.10 (P < 0.00001) Test for overall effect: Z = 338 (P = 0.0007)
0.005 o1 10 200 0.001 01 10 1 0002 01 1 10 500
Favers vaccine Favors control Favors vaccine Favors con Favors vaccine Favors control

Lu B et al. BMC Infect Dis. 2011; 11: 13. 21
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HPV-31, -33, -45, -52, -58

4vHPV
HPV-16, -18

16.5 (11.4-23.2)
18.5 (14.9-22.7)
15.2 (11.7-19.5)

12.7 (8.6-18.2)
12.1 (9.1-16.0)

0.77 (0.46-1.29)
0.66 (0.46-0.93)*
0.63 (0.47-1.03)

Age Group/HPV Types Prevaccine Era 2003-2006 Vaccine Era 20092012 Comparison of Vaccine Era With Prevaccine Era
% (95% Cl) % (35% CI PR (35% CI) aPR (95% CI)

14-19y n=1363 n=736
Any HPV 329 (29.5-36.4) 290 (245-339) 0.88 (0.73-1.07) 0.93 (0.79-1.09)
Non-4vHPV 31.2 (28.0-34.7) 284 (24.0-33.2) 091 (0.75-1.11) 0.96 (0.82—1.14)
Non-4vHPY HR 20,7 (17.9-23.9) 18.6 (14.7-23.4) 0.90 (0.68—1.18) 0.99 (0.79-1.26)
HPV-31, -33, -45 4.3 (3.1-6.1) 2.62 (1.2-5.9) 0.59 (0.25-1.38) 0.66 (0.27—1.59)
HPV-31, -33, -45, -52, -58 8.4 (6.7-10.5) E_Q (41-9.3) 074 (0.46-1.19) 0.82 (0.53—1.28)
4vHPV 11.5 (9.2-14.4) 3(27-6.8) 037 (0.22-063)* 0.36 (0.21-061)*
HPV-16, -18 7.1 (5.8-8.7) 8 (1.64.7) 0.39 (0.22-0.68)* 037 (0.20-067)*

20-24y n=432 n=470
Any HPV 53.7 (46.0-61.3) 579 (52.5-63.2) 1.08 (0.91-1.28) 1.02 (0.868—1.18)
Non-4vHPV 80.7 (43.6-57.9) 56.1 (50.4-61.6) 1.10 (0.83-1.32) 1.05 (090123}
Non-4vHPV HR 32.9 (26.8-39.6) 36.8 (30.8-43.3) 1.12 (0.87-1.45) 1.11 (0.85—1.44)
HPV-31, -33, 45 7.8 (5.0-12.0) 54 (36-82) 0.70 (0.38—1.27) 0.85 (0.48—1.50)

0.85 (0.51-1.41)
0.86 (0.47-093)*
0.66 (0.45-097)*

10.5 (7.7-14.2)

~— e a—
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OnNwt"mMpYp "xNY TXIM0"2013XIMoy2009P 00 ©OT
HPY618 x H1Y ¢cwbo’
200201 FHPV ¥ T v Mo
o 0.30
2 _
s B Nonvaccinated
8_ 0.20 - @ Fully vaccinated
c
0 7]
5 0.10- Ij ﬂ ﬂ ij
d Lirn
Q’nnn_ Lﬁﬁﬁgiﬁﬁﬁ;ﬁﬁﬁﬂﬁﬁﬁ
16 42 52 56 53 51 59 66 18 39 33 82 31 73 58 45 43 70 11 44 68 35 26
HPV type
200201 X % HPY 618 x w 6 PAT __tv Mo
HPY 16 or 18 Cross-protective HPY typest
Unadjusted OR Unadjusted OR
Variable No. No. pos % Pos (95% CI) (95% CI) No.pos % Pos (95% CI) (95% CI)
Collection year
2009 1,652 476 28.8 (26.7-31.0) 1 (reference) 215 13.0 (11.5-14.7) 1 (reference)
2010 1,053 333 31.6 (28.9-34.5) 1.14 (0.97-1.35) 143 13.6 (11.6-15.8) 1.05 (0.84-1.32)
2011 1,001 233 23.3 (20.7-26.0) 0.75 (0.63-0.90) 104 104 (8.7-12.4) 0.78 (0.60-0.99)
2012 993 169 17.0 (14.8-19.5) 0.51 (0.42-0.62) 83 8.4 (6.8-10.2) 0.61 (0.47-0.79)
2013 1,016 103 10.1 (8.40-12.2) 0.28 (0.22-0.35) 64 6.3 (5.0-8.0) 0.45 (0.33-0.60)

Cameron RL et al. Emerg Infect Dis. 2016; 22: 56-64. 23
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oy Table 2 Esti of prevalence of HPV types by age in p ination and pc ination periods

[ 11618 year olds 22-24 year olds Pravaceination Postvaceination Postvaceination
|:| 19-21 year olds ———— 95% CI prevalence (%) prevalence (%) prevalence (%)

2008 2010-2011 2012-2013

(95% CI) (95% CI) (95% CI) p-value for

HPV16 and/or 18 HPV type n=2354 n=3602 n=3719 trend
201 16-18 years
_ (Estimated HPV16/18 vaccination ~ (0%) (60.2%) (73.4%)
coverage)

Any high-risk HPV 32.6 (29.7 to 35.4) 37.6 (34.5 to 40.7) 35.4 (32.5 t0 38.3) 0.188
= Any non-vaccine high-risk HPV 249 (22.3 to 27.6) 34.2 (31110 37.2) 33.2(30.4 t0 36.0) <0.001
= 15 Vaccine HPV types

© HPV16 andfor 18 17.6 (15.3 to 19.9) 8.5 (6.7 to 10.3) 4.0(2.81t05.1) <0.001
g HPV16 11.9 (10.0 to 13.9) 6.8 (5.110 84) 3.0 (2.0 to 4.0) <0.001
@ HPV18 7.8 (6.2 10 95) 28 (1.7 1o 3.8) 1.1(0510 1.8) <0.001
© Nonavalent HPV types*
% 107 HPV31/33/45/52/58 145 (124 10 16.7) 17.7 (152 10 20.1) 14.9 (12.7 10 17.0) 0.835
s HPV31/33/45 8.4 (6.7 to 10.1) 6.9 (5.210 8.5) 5.8(44107.2) 0.021
> HPV31 37 (2.61049) 0.5 (0.1 t0 1.0) 1.2(06t0 1.9) <0.001
o HPV33 24 (151 33) 35(2.31047) 26(17 0 3.6) 0.739
T i HPV45 29 (1.91039) 2.9 (1.8 to 4.0) 2.2 (1.3 10 3.0) 0.314
5 HPV52 40 (2.8105.2) 8.6 (6.8 10 10.4) 6.4(49107.9) 0.027
HPV58 37 (2.6 10 4.9) 40 (2.7 10 5.2) 3.9(27 10 5.0) 0.875
0 -
T T T
Pre-vaccination 2-3 year post-vaccination 4-5 year post-vaccination
[0%, 0%, 0%] [60%, 21%, 0% [73%, 41%, 1%]
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Table 2. HPV Vaccination and Invasive Cervical Cancer.

No. of Cases of

HPV Vaccination Status Cervical Cancer

Unvaccinated 538
Vaccinated 19
Status according to age cutoff
of 17 yr
Vaccinated before age 17 yr 2
Vaccinated at age 17-30 yr 17
Status according to age cutoff
of 20yr
Vaccinated before age 20 yr 12
Vaccinated at age 20-30 yr 7

Crude Incidence Rate
per 100,000 Person-Yr

(95% cl)
5.27 (4.84-5.73)
0.73 (0.47-1.14)

0.10 (0.02-0.39)
3.02 (1.88-4.86)

0.49 (0.28-5.73)
5.16 (2.46-10.83)

Age-Adjusted Incidence

Rate Ratio
(95% CI)

Reference

0.51 (0.32-0.82)

0.19 (0.05-0.75)
0.64 (0.39-1.04)

0.52 (0.29-0.94)
0.50 (0.24-1.06)

1004 HPV Vaccination Status
== Unvaccinated
Adjusted |ﬂC|_dence E " == Vaccinated at 17-30yr of age
Rate Rat'? E s === Vaccinated <17 yr of age
(95% ClI)* u g 754
54
Reference gs
i g
_ S
0.37 (0.21-0.57) E g so-
gs
5
0.12 (0.00-0.34) g5 251
3
0.47 (0.27-0.75) v
0 U
18 20
0.36 (0.18-0.61) Age at Follow-up (yr)
0.38 (0.12-0.72)
Figure 2. Cumulative Incidence of Invasive Cervical Cancer According to HPV

* 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 incojme 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.

Ji ayao,

Vaccination Status.

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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! Jpopu086768 xN X =k" 314852 s 36.3% Y17%T1 04U 1V - HPWpPpYp6
0oXd" HEb6h " 17-19%m 20,063 s 2.3% " 20-30%m ¢ 167,607 s 19.3% Y\ v ' 6
| oMB

’ ""™Hp 00" -x Yex B g" N v Y 16%3 5x "Ht 0.14 95%CI: 0.00.53

Kpo'
' 20%WY xHPWpYp T myax Y6 T BU%M ™ BY cwb" WIa 1y
nX~ Y/r']bei

SI E3s1 AbOA Y YAb"mMpYp X T2 9ax

17-197sx "Hmt 0.32 95%CI: 0.08.28& mKu6 " d 1" 20%3 1 X Ht Y 1.1% 95%CI: 0.8A.7X 1t

‘ . ~x Ye
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A Age at vaccination <16 years B Age at vaccination 17 — 19 years
Table 2. Incidence rate ratios (IRRs) of cervical cancer comparing vaccinated with unvaccinated women according to age at vaccination and -1 I [P —— 1 I S —
with 1-year buffer period 48 o] o sVacingled 48 - e Viodingied
Age-adjusted Adjusted® Adjusted® & £ 16+
Vaccination status Person-years Events IRR (95% CI) IRR (95% CI) IRR (95% CI) § § 14 -
3 S 1.2
Unvaccinated 2884778 325 1 1 1 S S 10
Vaccinated, age <16y 1643967 6 0.13 (0.04 to 0.40) 0.13 (0.04 to 0.41) 0.14 (0.04 to 0.53) E 'é ’
Vaccinated, age 17-19y 174679 5 0.29 (0.08 to 1.01) 0.31(0.09 to 1.07) 0.32(0.08t01.28) § K 08 5
Vaccinated, age 20-30y 841231 168 1.15 (0.88 to 1.50) 1.14 (0.87 to 1.49) 1.19(0.80t0 1.79) 2 2 06
3 3 04
# Adjusted for attained age and maximum educational level of own, mother, or father. CI = confidence interval. 0.2 — »
L Adjusted for attained age; maximum educational level of own, mother, or father; calendar year; and ethnicity. 0.0 =2
T T T T T T T 1
17 19 21 23 25 27 29 A
Age, years Age, years

Susanne K. Kjaer, Christian Dehlendorff, et al. J Nat Cancer Inst. 2021:djab080.
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Date of birth Unvaccinated cohorts / Lob .
Invasive cervical cancer
o & @ R R g & Cohort 1: invited from age 20-Oyears  0-99 (0-89-1-10)  0-97 (0-94-1-01)
191.\ *-,?'QOI o iy @\‘ L’&O' ‘_FQ\“" § &0' \0\{"' and no vaccine 1504 —¢Co E 4
N — Cohort
; } } } } } } } » Cohort 2: invited from age 20-Oyears  1.08 (0-96-1-.22) ~ 1.03 (0-99-1-06) —(_ohortz
Birth cohort 1 2 3 4 5 6 7 or 25 years and no vaccine e __ Cohort7
Age at first invitation 20 200r25 25 245 245 245 245 Cohort 3: invited from age 25-0years  1.04 (0-93-1-15)  1.01 (0-98-1-05) §
to screening (years) and no vaccine ja
P 100
Offer of HPV vaccination Mo Mo No Mo Yes Yes Yes Cohort 4: invited from age 24-5 years  1.00 1.00 ;&:
School years 12-13 10-11 8 and no vaccine (reference category) Z
Age (years) 16-18 14-16 12-13 Vaccinated cohorts g
. -]
Coverage . 2015 887% Cohort 5: invited from age 24-5years  0-66 (0-59-0.75)  0-61 (0-59-0-64) 2
Atleast 1 dose s ) ) and offered vaccine in school ® 50
3 doses 44.8% 73:2% 84.9% years 12-13 E\S
*Vaccine coverages include (when data are available) mop-up vaccinations (ie, when females are vaccinated ina Cohort 6: invitec'l fro'm age24-5years  038(029-0-43)  025(0-23-0-28) -E_-
. ) - and offered vaccine in school -
later year than the one in which they were first offered vaccination).
years 10-11
Cohort 7: not invited before age 0-13 (0-06-0-28)  0-03 (0-02-0-04) 0 | T T |
24-5 years and offered vaccine in “20 22 24 26 28 3'0
school year 8
Age (vears)

Milena Falcaro, et al. Lancet November 3, 2021 https://doi.org/10.1016/S0140-6736(21)02178-4. 2/
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TABLE 10 Five leading causes of cancer death in the United States by age and sex, 2020

All races and ethnicities
25 - Aged 20-39 Aged 40-49 Aged 50-64 Aged 65-79 Aged 80 years
Ranking All ages Birth to 19 years years years years years and older
Female
[72]
()] 2 ) Modeled = Observed All sites 284,619 770 4463 10,241 62,434 118,754 87,955
g 1 Lung & bronchus Brain & ONS Breast Breast Lung & bronchus  Lung & bronchus Lung & bronchus
() 63,135 240 1062 2823 13771 30,643 17,658
Y—
8 2 Breast Leukemia Uterine cervix Colon & rectum Breast Breast Breast
o 42275 174 487 1158 11,337 15,461 11,590
o
e 3 Colon & rectum Bones & joints Colon & rectum  Lung & bronchus  Colon & rectum Pancreas Colon & rectum
— 23,826 89 394 902 5236 10,375 8862
g
o 4 Pancreas Soft tissue Brain & ONS Uterine cervix Pancreas Colon & rectum Pancreas
..(_ua (including heart)
m 0 5 a 22,495 66 333 709 4322 8173 7285
: 1998-2012 APC =-3.0 .
- a . 5 Ovary Kidney & renal Leukemia Ovary Ovary Ovary Leukemia
2012-2019 APC =-11.4 APC: h 3 pelvis
13,438 31 314 553 3532 5898 4108
1
1998 2000 2005 2010 2015 2019

Siegel RL et al 20@Q®A3 A& cx
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Baseline demographic characteristics and HPV status.

Effectiveness of gHPV vaccine against HPV 6/11/16/18-related cervical lesions, cumulative incidence (FAS).

Characteristic at Day 1 (qHPV) Vacdnation group Endpoint Vaccination group (N — 1030)
B n Number of cases Person- years at risk Incidence per 100 95% Cl1
(N 1030) person-years at risk
Gender, % (m) HPV 6/11]16/18-related CIN 2/3 or worse 1015 14 37476 04 (02,086)
Female 100% (1030) By HPV type -
Age (years) HPV 6-related CIN 2/3 or worse 1015 0 37539 0.0 (0.0,0.1)
ge (yeal . HPV 11-related CIN 2/3 or worse 1015 0 3753.9 0.0 (00,0.1)
Mean 22.9 HPV 16-related CIN 2/3 or worse 1015 14 3747.6 04 (02,06)
SD 22 HPV 18-related CIN 2/3 or worse 1015 0 3753.9 0.0 (0.0,0.1)
Median 23 By endpoint type (HPV 6/11/16/18-related)
. CIN (any grade) 1015 15 37426 0.4 (02,0.7)
Range 17-26 ani 1015 5 3747.8 0.1 (0.0,03)
Race, % (m) CIN 2 or worse 1015 14 37476 04 (02,06)
Asian 100% (1030) CIN 2 1015 9 3749.3 0.2 (0.1,05)
Serostatus, % (mjn) A 1015 0 17239 00 (00,01
iy e . , . . I 0,0.
LOS’,:’,“E to Ex 2“ 1/16/18 3‘32 Eig;fég;‘)}) Cervical cancer 1015 0 3753.9 0.0 (00,0.1)
ositive to 30
Positive to HPV 11 0.7%(7/1030) Effectiveness of gHPV vaccine against HPV 6/11/16/18-related cervical lesions and EGLs, cumulative incidence (PPE population).
Positive to HPV 16 47% (48/1030)
Positive to HPV 18 2.1% (22/1030) n Number of cases Person-years at risk Incidence per 100 a5% Cl

PCR status, % (m/n)

personyears at risk

Positive to HPV 6/11/16/18 55%(56/1023) HPVGIT116/18-related CIN 967 0 30346 00 (0.0,0.1)

. . o CIN 23 or worse 967 0 30346 0.0 (00,0.1)
Positive to HPV 6 1.3% (13/1023) CIN 1 967 0 30346 00 (0.0,0.1)
Positive to HPV 11 02%(2[1023) HPV 6/11]16/18-related EGLs 970 0 30374 00 (0.0,0.1)
Positive to HPV 16 3.4%(35/1022) Condyloma acuminate 970 0 30374 0.0 (00,0.1)
Doyt > 2% (12/100° VIN 1 or worse 970 0 30374 00 (00,0.1)
Positive to HPV 18 1.2% (12/1023) ValN 1 or worse 970 0 30374 0.0 (0.0,0.1)

Y ° M Sakamoto et al. J infect Chemother 25 (2019) 520-525.
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' HPMpYpxwx ODHOwd & ° 3x WO s QqztXi U2022%*13Mo"

Cl NY¥ T BUmpYpx © Yz Ab6' s VES8 &%, RR=1965CI0:. 03 7 2

y N/ ‘ A " . » f
HPWpYp6 0020 w2 FxyN 1" % =X X3l p "HY ¢cwho
CIN2+,CIN3#+3 | p s HPWwmp Yp m 131 Ymp¥Yp *° p-x X 1
X " N2+ CIN3+ Age at Vaccine(-) Vaccine(+) CIN2+ CIN3+
RR(95%C1) P-value RR(95%CI) Pvalue  Screening Vaccine(-) Vaccine(+) Vaccine(-) Vaccine(+)
B (year)

Aged 20-29 n n % n n n n

Unvaccinated 1.00 Reference 1.00 Reference

20 514 869 62.8 4 1 1 0
Vaccinated 033 (015,073) 0.008 009 (000, 041) 0002
Age 104 (098,110) 0233 106 (000,117) 0246 21 1822 1436 441 5 1 3 0

Aged 20-29 (no overlapping) 22 1435 399 218 2 0 2 0
Unvaccinated 100 Reference 100 Reference 23 2367 197 77 17 1 a 0
Vaccinated 0.24 (0.10,060) 0.003 009 (000,042 0002 24 2710 189 65 . 1 4 0
Age 103 (097,109 0360 1.06 (096, 1.17) 0246 i -

Aged 20-22 25 2740 115 40 17 0 i) 0
Unvaccinated 1.00 Reference 26 4998 175 34 33 1 14 0
Vaccinated 023 (006,081) 0023 27 3428 108 31 20 0 7 0
Age 095 (051,1.78) 0.869 28 6354 165 95 A8 0 72 0

Aged 20-22(no overlapping) 29 4143 17 28 19 0 10 0
Unvaccinated 1.00 Reference ’

Total 30511 3770 11.0 182 5 77 0

Vaccinated 0.16 (003,072) 0017

Age 085 (047, 168) 0709 Y ° Y Shiko, R Konno, et al. BMC Infectious Diseases. 2020,20:808. 3 1
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TABLE 4 HPV vaccination status and effectiveness

Cases (with histological result)

Negative CIN1 CIN2 CIN3 SCC/invasive
Vaccination (+) 70 136 22 3 0
Vaccination (-) 273 661 143 41 8

Cumulative number of cases (with histological result)

Controls Cases CIN1+ CIN2+ CIN3+

Vaccination (+) 2605 404 161 25 3
Vaccination (-) 9691 2079 853 192 49
Odds ratio 0.42 0.42 0.25 0.19
95% 0.34-0.50 0.31-0.58 0.12-0.54 0.03-1.15

confiden

interval
Vaccine 58.5% 57.9% 74.8% 80.9%

effectiveness S |keda, Y Ueda; et

Abbreviation: CIN, cervical intraepithelial neoplasia; HPV, human papillomavirus.

CIN1+ = CIN1{including dysplasia) + CIN2 + CIN3 + SCC/invasive. CIN2+ = CIN2 + CIN3 + SCC/invasive. CIN3+ = CIN3 + SCC/invasive. C a n C e r SZC 0 %1‘1 Q e -8 3 . e 32
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16 and 18 16 and 18
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| Average annual trends in diagnosis of warts at sexual health services with summary rate ratios, 2004-11

Pre-vaccination period* Vaccination period* P v period

—_ —_
: £ —— (21 years & _,-____f"&’_?:k — (21 years
Qi R P P T . -==2130years % -7 {S\._ - 2soyears
Women: “E; ..... »30 years £ 007 S St »30 years
<21 years 1.10 (0.95 to 1.26) 0.232 0.50 (0.45 t0 0.55) <0.001 0.64 (0.59 to 0.69) <0.001 v E
21-30 years 1.00 (0.91 to 1.09) 0.891 0.74 (0.70 t0 0.79) <0.001 0.81 (0.77 to 0.85) <0.001 & o S~
>30 years 1.18 (0.99 to 1.42) 0.071 1.00 (0.93 to 1.08) 0.993 1.03 (0.96 to 1.10) 0.485
Heterosexual men:
<21 years 1.44(1.10t0 1.87) 0.007 0.61 (0.54 10 0.70) <0.001 0.72 (0.65 to 0.81) <0.001
21-30 years 1.04 (0.96 t0 1.13) 0.316 0.84 (0.81 0 0.87) <0.001 0.88 (0.85 to 0.91) <0.001
>30 years 0.94 (0.85 to 1.03) 0.168 0.98 (0.94 t0 1.03) 0.448 0.97 (0.93 to 1.01) 0.193
‘V:ldf: :::: have sex 0.90 (0.80 to 1.02) 0.109 0.94 (0.89 to 0.99) 0.041 0.93 (0.89 to 0.99) 0.012 ' 0 :
Homosexual | 0.90 (0.78 t01.03) 0.127 0.92 (0.87 to 0.98) 0.011 0.92 (0.87 to 0.97) 0.003 2%04 2005 2006 20‘07 2008 2009 2010 20 2004 2005 2006 2007 2008 2009 2010 2011
Bisexual | 0.93 (0.70 to 1.23) 0.593 1.03 (0.91 to 1.19) 0.590 1.01 (0.90 to 1.15) 0.797 Year

“Pre-vaccination period=1 January 2004 to 30 June 2007; vaccination period=1 July 2007 to 31 December 2011. q T z I q M X > y h T Z I [‘I M X ! >
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Table 4 | Cytological and histological abnormalities at age 20 in women who did not receive bivalent human papillomavirus vaccine, by year of birth.

Table 3 | Cytological and histological abnormalities at age 20 by age at first dose of bivalent human papillomavirus vaccine and immunisation status.
Values are adjusted odds ratios (95% confidence intervals) unless stated otherwise

Values are adjusted odds ratios (95% confidence intervals) unless stated otherwise

e de dyska ; o d Year of Noof Borderline Low grade High grade dyskaryosis CIN grade
Age groups Years to first Borderline Low grade £ grade CysKaryosls grade ?I;:;s;;e women changes dyskaryosis Moderate Severe 1 2 3 or worse
and dose screen No changes dyskaryosis Moderate Severe i 2 3 or worse 3 .
AlL1d T 0.94 137 0.89 1.02 0.94 0.95 1.19 129153'9 2210 064(055t00.76) 1.62(1.38t01.90) 042(0.23t0079) 0.15(0.04t00.62) 0.37 (0.15t00.89) 0.34(0.14t00.81) 0.00(0.00t0031%)
: ose y -
Wil ] (Beim e (Wil (el 07 (@ LR (075 sitoll ) (0 0i0R105) 159:”9; 5472 075(068t0083) 170(153t01.89) 081(060t0108) 1.11(079t0156) 053(0.33100.86) 078(0.54t01.13) 076 (0.49t01.18)
All:2 doses 4135 0.94 1.09 091 0.62 0.70 0.70 0.77 -
i [0.85 to 1.04) (0.94 to 1.26) (0.67 to 1.24) (0.38 to 1.00) (0.43t01.12) (0.45 to 1.07) (0.48 to 1.24) 129; 1972 T 1.05(097t01.13) 1.16(1.04t01.28) 098 (0.78t01.23) 0.95(0.70t0 1.28) 074 (0.5301.05 097 (0.73t0129) 107 (0.781t0 1.47)
3 doses: 1988-90-
e e 16200 ©-58 138 0.20 0.07 R ma O 0.14 218 4gzas 00 oo Lo Lo 1oo 1o Lo
[0.54 t0 0.62) (1.28 to 1.48) (0.15t00.28) (0.03100.14) ) i ) (0.06 10 0.19) (0.08 t0 0.25) UNEKP"'im‘"‘VBE'D““E“&‘I”E“'-‘l“ia— el sdiusted for d - g G 4 h ligible f
Estimates derived from multinomial regression model, adjusted for deprivation and rurality using data only from unvaccinated women. 1388-90 cohorts were not eligible for vaccine.
” 5 5009 055 = oo . R } D o ) “Estinate bated on Fherseract e
0.50t0 0.62 1.22t0 1.53 0.161t00.42 0.11 to 0.46 0.29100.79) 0.05t00.31 0.07 to 0.43 y, . .
131 A Epx/ LobA x Xt o
15 5 16532 s (1.22t0 1 03 i et L2 o CIN 3+
(0.55 to 0.63) (0.28t0 0.47) (0.20t0 0.41) (0.36 10 0.65) (0.25t00.48) (0.19t00.44) o 17 +N0immuni5m0n
41) w
2 3 doses
16 4 17511 075 1.05 0.35 0.25 058 031 ?{-)zljstDD 5
. (0.71 to 0.80) (0.97 t0 1.13) (0.27 to 0.45) (0.17 to 0.37) (0.44100.77) (0.23 t0 0.44) 41) 2
2 09
- 2 g711 086 077 0.60 0.42 059 0.45 055 &
(0.80 t0 0.93) (0.96 to 0.86) (0.46 10 0.78) (0.27 10 0.63) (0.41 10 0.86) (0.30 to 0.66) (0.36 t0 0.83)
218 3 4117 098 0.80 0.65 088 079 075 0.85
(0.89 to 1.08) (0.68 to 0.94) (0.45 t0 0.93) (0.58 to 1.35) (0.50 t0 1.25) (0.48 t0 1.15) (0.52t01.37) 0.6
0.89 1.41 0.84 0.90 0.62 0.81 0.82
219515 0ldnoes 15678 (08410094 (131t0152) (07010101) (071t0114) (047 ta083) (0.65t01.02) (0.63101.07)
LR 48348 100 1.00 100 1.00 1.00 1.00 1.00 03
doses
CIN=cervical intraepithelial neoplasia.
Estimates derived from multinomial regression model adjusting also for deprivation and rurality. Estimated effects of these variables were similar to those in supplementary table 1 and are not 0
repeated here. . 1988 1989 1990 1991 1992 1993 1994 1995 1996
Tim Palmer et al. BMJ 2019:;365:11161. Yearof birth 42
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Figure 5: Changes in CIN2+ among screened girls and women between the pre-vaccination and post-vaccination periods

CIN2+=cervical intraepithelial neoplasia grade 2+. *p values are associated with the y* statistic.

Mélanie Drolet, et al. Lancet 2019;394:497i1 509.
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[
V]
1

Relative risk of CIN2+ diagnosis
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Figure 6: Changes in CIN2+ among screened girls and women during the first 7 years after the introduction of
girls-only human papillomavirus vaccination, in countries with multi-cohort vaccination and high
vaccination coverage
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