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Freyberg Building

20 Aitken Street

PO Box 5013

Wellington 6145, New Zealand
T +64 4 496 2000

27 0CT 2015

Risk & Policy Adviser

Ref: H201504615
Dear
Response to your request for official information

Thank you for your request of 30 September 2015 under the Official Information Act 1982
(the Act) for

“Can you please provide me will all of the evidence presented to the committee?
Including the draft Coroner’s report”

The information relating to this request is itemised below, with a copy of the document
attached. Some of the information you request is or will be in the public domain and
have not been provided under section 18(d) of the Act:

e Published literature presented to the Medicines Adverse Reactions Committee can
be searched for in various literature article databases and is available from the
publishers.

e Data sheets are available at www.medsafe.qovt.nzfprofs/datasheet/DSForm.asp.

 Coroners’ recommendations from 1 July 2007 are published at
www.iustice.qovt.nz/courts/coroners-court.

Request Response ]

All of the evidence presented to the Attached is a copy of the report

committee. presented to the Medicines Adverse
Reactions Committee under agenda item
3.2.3 of the 163" meeting.

I trust this information fulfils yourrequest. You have the right, under section 28 of the
Act, to ask the Ombudsman to review my decision to withhold information under this
request.

Yours sincerelv

Acting Group Manger
Medsafe
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1.0 PURPOSE

Gardasil is a recombinant vaccine against human papilloma virus (HPV) types, 6,11,16 and 18. It is
prepared from highly purified virus-fike particles {VLPs) of the major capsid pratein of the four stains
6, 11, 16 and 18. The vaccine is produced in recombinant yeast: Saccharomyces cerevisiae and the
VLPs self-assemble and are adsorbed onto amorphous aluminium hydroxyphosphate sulphate.

Gardasil is indicated in females 9 to 45 years for the prevention of cervical, vulvar, vaginal and anal
cancer, precancerous or dysplastic lesions, genital warts and infection caused by human
papillomavirus types 6, 11, 16 and 18. In males 9-26 years of age it is indicated for the prevention of
anal cancer, precancerous or dysplastic lesions, external genital lesions and infection caused by HPV
types 6, 11, 16 and 18.

Cervarix is a similar vaccine against HPV types 16 and 18. /

d \\

Both HPV vaccines are approved in New Zealand but only Gardasil is deed The immyﬁrsétigfu
schedule is 0,2 and 6 months {ie second dose is given 2 months after. the\fgrst’ dose/and t]le/thlrd dose

is given 6 months after the first dose). (& \Q

b
Some HPV infections are sexually transmitted {including 6/11> 16, and 18), Qnsequently HPV
vaccines have attracted concern from people who are y\t; -vaccine and thosawh@consader that this
vaccine promates promiscuity. /'> ( N \ N
— / )

N
Medsafe periodically receives media guestions, Off“mal lnformatmn’kt (OIA) requests, Ministerial
tetters and consumer correspondence regardmg the safety of HPV vaccme

The purpose of this paper is to provide mformatlon on the posmble'assouatuon between HPV vaccine
and autoimmune conditions. The possmte\assomatmn between HPV vaccine and CRPS and POTS will
be discussed in a future paper.

2.0  BACKGROUND _ ’/\@

2.1 Gardasil efflcacyf\ )

o
/

Of the approximately 100 iypes of HPfohal’g};Va\n infect human epithelium, more than 40 can cause

ano-genital mfections nd 5 have bee) assomated with cervical cancer occurrence. HPV 16 and 18
are the most/requent and aggresswe strams(apprommately 70% of cervical cancer). Although the
evolution from\cerwcal |ntraemtheltalzneoplasm (CIN} to invasive cancer proceeds slowly and PAP
testing (Smear teg,t) can |clent|ﬁ] CU\J/cemcaI cancer remains the fourth commonest cause of cancer-
related death. Worldw{ld'é“ \;\/

The efficacy of G;rda\s@gdthe pre-approval clinical studies is outlined in the data sheet. In female
subjects, CIN 2/3 an”d AlS are the immediate precursors of invasive squamous cell carcinoma and
invasive adenocarcmoma of the cervix, respectively. Their detection and removal has been shown to
prevent mvasave%ancer {(secondary prevention}; thus, these were the primary efficacy outcomes of
the regns%@ys studies.

The efficacy of Gardasil or the HPV component of Gardasil was assessed in 6 placebo-controlled,
double-blind, randomized Phase Il and !l clinical studies.

e One Phase Il study evaluated all four components (i.e., HPV 6, 11, 16, and 18) (Protocol 007,
N = 551 females).

¢ An additional phase Il study evaluated the HPV 16 component of Gardasil (Protocol 005,
N=2,391 females).

¢ Three Phase lll studies, termed FUTURE (Females United To Unilaterally Reduce
Endo/Ectocervical Disease), evaluated Gardasill. in 5,442 (FUTURE 1),12,157 {FUTURE 11}, and
3,817 (FUTURE 111} females.
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e Afourth Phase Il study, Protocol 020, evaluated Gardasil in 4055 males, including a subset of
598 men (Gardasil = 299; placebo = 299} who self-identified as having sex with men (MSM
population).

Together, these studies evaluated 24,358 females 16 through 45 years of age and 4055 males 16
through 26 years of age at enrolment, the majority of whom had been sexually active.

in the clinical studies, HPV status was not assessed hefore subjects were enralled. Thus, subjects who
had been exposed to a vaccine HPV type prior to enrolment were included in the studies for
evaluation. Overall, 73% of 16 through 26 year old females and 67% of 24 through 45 year old
females were naive to all 4 vaccine HPV types at enrolment. Overall, 83% of 16- through 26-year-old
males were naive to all 4 vaccine HPV types at enrollment.

Table 1 Analysis of efficacy of Gardasil in the Per protocol evaluation population by HPV type in thﬁ

combined protocols PN o
. . ; . LSS /_f{ S
) GARDASIL Placebo .~ 1.4, T
Population n Number of cases n Number:of cases. 1 % Emf?q't‘ fg\:—;\/.,g )
HEV 16- or i8-related - AT e e =
CIN 213 oF AlS" 8,493 2 8,464 o \1;& X 98.2(3?,6,-99.8)
HPV 16.related 7402 2+ 7205 |~ 93~ - 97.9 (923, 99.8)
HPV 18-related 7382 0 7316 . [ . 29 <[100.0 (86.6, 100.0)
HPV &-, 11-,16-, or 18- S N
related CIN (CIN 1, 7.864 ot 7.865.7< )} 96.0(92.3, 98.2)
CIN 2/3) or AlS* (_5<~\_\\\ e ¢
HPV 6-related 6902 T eB2g) 100.0 (92.0, 100.0)
HPV 11-related 6902 6828 100.0 (64.5, 100.0)
HPV 16-related 6647 6455 94.3 (88.5, 97.6)
HPV 18-related 7382 v 7316 98.4 (30.6, 100.0)
HPV 6- or 11-related N <
Genital Warts*** 6.932 PN %ﬁﬁfﬁ e 99,0 (96.2, 99.9)
HEV 6-related 8032 | BT T B.856. | 166 98.5 (95.7, 99.9)
HPV 11irelated 8932 |- 0~ /A 6.BE6. 32 100.0 (88.0. 100.0)

*Pratocols 005, 00T, 013 (FUTURE lj,l-z'gn‘d 015.§FL§T{JRE I} combined. Analyses of the combined trials were prospectively
planned and included the use of similar stiidy, entry criteria. ub_;e/c‘isx in-Protecc! 005 do nat contribute to the endpoints
retated o Type 18. o /} / §<
**There were two cases of CIN, 3 thal ocred in the group dhatreceived GARDASIL (FUTURE I1L.In the first case HPV 18
and HPV 52 were detected. Thig-subject was chfqgigﬂ!l?finf@t_@d with HPV 52 {infection at Day 1, and Monihs 32.5 and
336)ingof 11 specim:ens,“i{i‘c‘l\dir_;gfi;ﬂssue that wﬁs\egis\eq during LEEP {Lcop Electro-Excision Procedure). HPV 18
was found in t of 11 speqimeﬁ&a}};ﬂonth 325 HPV 16 was rot detected in tissue that was excised during LEEP. in the
seccnd case HF'V/j_[.@, BP}L&S};“and HPV SG\Wgre detectéd. This subject was infected with HPY 51 (infection detected by
PCR at Day 1)_111\‘{ af } ’sp\gcimens. HEV.E6 w\s\gs_e/{ected (in Hissue excised during LEEP) in 3 of & spacimens at Month
52. HPV 16 W a‘qmeg:ie,d/in 1 of 9 specimens ata‘month &1 biepsy. Given that these cases occurred in the contesd of
mixed infactic ,...‘;vﬁﬂy-‘ther'dominant i‘}p\e jefjlg"‘th'é non-vaccine HPV type, it is likely that the relevant vaccine HPV type was
not the causaT‘liPy t‘ﬁae. Bas;ediﬁ\tf@;isgessment, it can be inferred that vaccine efficacy against HPV 16/18-related
CIN 213 or AIS was 100%., || T
*Protocols 007, 013 (FI° UF{FB}::;QMS {FUTURE 1) cembined. Apafyses of the combined trials were prospaciively
planned and included e gsﬁg siniitar study entry criteria.
TAmong @ cases /cfj’-h’«\! / 11516+, or 18-related CIN (any grade) or AlS detected in the PPE popuiation, 6 cases are
likely to be due to\@t;h-v:ic ine HPV type and not to a vaccine HFV type.
n= Number of-subjects with at lzast cne follow-up visit after Month 7
C1= Configefice intefva
Note: Pointestimales and confidence intervals are adjusted for person-time of follow-up.

S
The immunogenicity of Gardasil was assessed in 23,951, 9- through 45- year old females {Gardasil N =
12,634; placebo N = 11,317) and 5,417 males aged 9 through 26 years {Gardasil N=3,109; placebo

N=2,308).

Because of the very high efficacy of Gardasil in clinical trials, it has not been possible to establish
minimum anti-HPV 6, anti-HPV 11, anti-HPV 16, and anti-HPV 18 antibody levels that protect against
clinical HPV disease.

Comment

It is considered likely that the protective antibody level is below the level of detection of current
assays.

Medicines Adverse Reactions Committee: 10 September 2015
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Table 2 Summary of percent seroconversion and anti-HPV cLIA GMTs at month 7 in the PPI population of 9-

45 year old women

% Seropositive GMT

Popuiation N** ne {95% Ch {85% ChH mMU/mL!
Anti-HPV &
9- throcugh 15-year-old girls 1,122 917 99.9 {594, 10C0.0) 929.2 {B74.6, 987.3)
16- through 26-year-old girls and women | 9,859 | 3320 | 99.8 (929.6, 99.9} 545.0 (530.1, 560.4)
27- thiough 24-year-old women 667 439 98.4 (96.7, 99.4) 4356 (393.4, 482.4)
35- through 45o-year-old women 957 644 98.1 (96.8, 99.0) 397.3(365.2, 432.2)
Anti-HPV 11
9- through 15-year-cld girls 122 | 97 | 995 (994, 100.0) | 1.304.6 (1,224.7, 1,380.7)
16- through 26-vear-old girls and women | 9,858 | 3353 | 99.8 (89.5 99.9) 748.9 (726.0, 772.86)
27- through 34-vear-old women 667 439 98.2 {96.4, 99.2) 577.9 (523.8, 637.5)
3%- through 435-year-old women 957 644 97.7 (86.2, 98.7) 5128 (472.9, 556 1}
Anti-HPV 16 e
g- through 15-year-old gifs 1122 | 915 | 99.5(59.4, 100.0) | £918.5 {(4,556.6 5 309 1)
16- through 26-vear-old girls and women | 9,859 | 3,248 [ 99.8 (89.6, 100.0) | 2,409.2 {2,309.0, 2,513:8)
27- through 34-year-old women 657 435 99.3 (98.0,99.9}[.2,342.5 (2,119.1,2,589.6)
35- through 45-year-old women 957 647 98.2 (96:8. 99.1).~| 2,129.5 {1:962.7:2.310.5)
Anti-HPVY 18 . oy AR
g- through 15-year-cld gitls 1.122 | 922 ] 99.8{99.2, 100.0) | 48425.(967.6,1,123.9)
18- through 26-vear-old gis and women | 9,850 | 3.566 1 9941991 99.7) |- -475:2.(458.8, 492.1)
27- through 34-year-old women 667 501 (880 (96.4, 99.0) (| - 3B5:8 (347.6, 428.1)
35- through 48-year-old women 957 722,'~ 984 (94.8, 97.8) |- )31’24 6 (297.6, 354 .0}

*The PPI population censisted of individusals who received 4l 3 '.'acu atlons Vﬂ;l}ln\pre-defned day ranges, did not have
maior deviations from the study profocol, met predef: neg cuﬁer&a fQX e interval hetween ‘the Menth 6 and Month 7 visit,
and were naive (PCR negative and seronegative) to the. :‘e["e‘ganleV typels): {typEsG 41, 18, and 18} prior {0 dose 1 and

through 1 month Pestdose 3 (Menth 7).

**Number of individuals randomized to the respectw&\f:}watlon grogp whﬁ
*“Number of individuals contributing to the anausxs

TmnuU = mili-Merck units S
Ct = Cenfidence Interval

N
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Figure 1 Persistence of anti-HPV responses following three dose regimen
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Medsafe comments:

Efficacy in terms of the primary outcome of reducing precancerous or dysplastic lesions was shown
in the older aged women. The efficacy was bridged to younger ages {9-16) through measurement
of antibodies, since these girls were not yet at risk of HPV infection and CIN.

Post-market data from Australia indicate that the incidence of cervical abnormalities being
detected through smear testing has already dropped: HR 0.72 (0.58-0.91) comparing vaccinated
with non-vaccinated subjects?

2.2 Autoimmune disorders

An autoimmune disorder occurs when the body’s immune system attack/s»and destroys I)eafthy hody
tissue by mistake. The exact cause of autoimmune disorders is unkng \n\« Many auto;mmune
disease have similar symptoms, they usually fluctuate between peno\ds o} remlssron and fla/re ups
Autoimmune disease often run in families and 75% of those affecged a\re women. -

\
Autoimmune disorders include: Addison’s disease, celiac dlsease dermatomyosms Graves disease,
Hashimoto’s thyroiditis, Multiple Sclerosis {MS]), Myastbem‘a/graws permc1ous anaemla reactive
arthritis, Rheumatoid arthritis (RA), Sjogren syndrome, Systemlc Eupu&erythematosus (SLE), type |
diabetes, Guillian Barre Syndrome (GBS} and Acute{dlssemvnated epcephalomyelltis {ADEM).

It is claimed that vaccinations could induce a small mcreased nslff multzple sclerosis and other
demyelinating conditions. There has been & hypothems th/at Gaccmatlon with recombinant hepatitis
B vaccine can cause MS, due to a potentlal for\mo{ecular mirhlcry between this vaccine and myelin
basic protein. Similar concerns have. also focussed on I-QV vaccmes

The Institute of medicine (IOM) (USA% has produced a{ewe\w of the adverse effects of medicines
which includes helpfu! anformatlon/ 2\ ’ TERNN

/ EaNL U

in evaluating the vaccines for 3 causal relatlon/\“ﬁnth cfemyelmat:ng disease, several facts need to be

considered: \/ s N
— natural mfectlonsyvith meas]esxa\rLd mumps viruses have been associated with ADEM.
\
- ADEM 3nd GBS'in humans generally occur after an interval of 5 days to 6 weeks following

v
njfectton (pot climcal dlse\ase) or injection of antigen.
N

\, i
- ADEM and GBS can\occur after the administration of either live attenuated or killed vaccines
(in the casgz“of vaccgna virus and the swine influenza vaccines, respectively).

o

Thus, it is blologlcally plau5|b!e that injection of an inactivated virus, bacterium, or live attenuated
5 o

virus mlght inducetin.the susceptible host an autoimmune response by deregulation of the immune
response; by\nonspecn‘lc activation of the T cells directed against myelin proteins, or by
auto:mmu\{uty}tnggered by sequence similarities of proteins in the vaccine to host proteins such as
those of myelin. The latter mechanism might evoke a response to a self antigen, so-called maolecular
mimicry
2.2.1 Immune response and autoimmunity

T cells are the subset of lymphocytes that develop in the thymus. Two T cell subsets, CD8+ and CD4+
T cells, are activated via recognition of peptides derived from antigen. For activation of T cells to

! Gertig DM, Brotherton JM, Budd AC et al 2013 ‘Impact of a population based HPV vaccination program on
cervical abnormalities: a data linkage study’ BMC Med 11:227

Zstratton K, Ford A, Rusch et al 2012 ‘Adverse effects of vaccines evidence and causality’ The National
Academies Press Washington DC,

Medicines Adverse Reactions Committee: 10 September 2015
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occur, the peptides are bound to major histocompatibility complexes {MHCs} expressed on the
surface of specialized white blood cells called antigen-presenting cells.

T cells have various functions in the immune response. CD8+ T cells express a T cell receptor (TCR)
that binds peptide-class | MHC complexes. CD8+ T cells that express different TCRs allow for
recognition of many different antigens. CD8+ T cells which then respond against cytosolic infections
such as viruses, intracytoplasmic bacteria, and protozoa. Activated CD8+ T cells induce death of
infected cells through mechanisms that include (1) release of granules containing the pore-forming
molecular perforin or (2} engagement of Fas receptors on target cells. Both mechanisms induce
apoptosis, or programmed cell death, in the target cell. In addition, activated CD8+ T cells secrete
cytokines, molecules critical to intercellular communication, that recruit and activate macrophages
and neutrophils.

CD4+ T cells are predominantly activated in response to extracellular antigens that are er)docytosed
or phagocytosed, broken down into peptides, and bound to class |l MHC molecules on the\surface of
professional antigen-presenting cells. Activated CD4+ T cells direct- aspects Sfthe i tmmune response
via the secretion of immunaregulatory cytokines and other so]ubfe h’ledlators These mflammatory
mediators can induce B cells to undergo immunoglobulin (Ig) class 5 |tch|ng (e g., IgM to IgE); to
support the activity of CD8+ T cells; to recruit and actlvate/eos:noph basophlls neutrophils, mast
cells, and macrophages; and to down-regulate immune respoqses ,ﬁi\v

NN
Antibodies are antigen-binding proteins produced. by teermally dlfﬁerentlated effector B cells called
plasma cells. Antibodies that bind antigens derlved from,the host’ organlsm {i.e., self-antigens) are
referred to as autoantibodies. Autoant:bodles are- Eonmdered one of\the hallmarks of certain
autcimmune diseases; however, the presence of“autoantlbodies(does not correlate perfectly with
disease. Autoantibodies have been detectec{ in heaithy/mdmriuals as well as those with autoimmune
diseases. The mechanisms whereby: au‘goant|bod|es§xert\theﬁ effects in the disease process are the
same used by antibodies agamst forelg\)antlgens (i e‘, non- seif—antlgens) These include, but are not
limited to, opsonization, neutrahzafon, complement actwatlon augmentation, and engagement of

// \\._ \_

constant region (Fc) receptorSF o N

} (\\/ A e

Antibody-antigen mteractsons can Iead~to cgmplement activation. Antibodies against bacteria lead to
complement actlvatlon}esultmg in ehmmat:on of the bacteria.

Autoantibodies; lse mu!tlpie mechamsm?durang a disease process. Antigen-bound autcantibodies
can both (1) engage EC receptors and(2) induce activation of the complement system. These
processes<lead toihe actwat on/of inflammatory cells such as neutrophils and macrophages, and to
generation ofpr’omflammatory ymediators that play pathogenic roles in autoimmune diseases.

Molecular m!mlcrws seq/nce and/or conformational homology between an exogenous agent
(foreign antigen] and self-antigen leading to the development of tissue damage and clinical disease
from antibodi\ésen ‘T celis directed initially against the exogenous agent that also react against self-
antigen. Mo!eak/r mimicry as a mechanism that can cause pathologic damage and disease has been
demonstrated)n several animal models, most notably experimental allergic encephalomyelitis (EAE)
in mice andrabbits

2.2.2 Evidence Needed to Conclude That Molecular Mimicry Is Operative in a Clinical Case or an
Animal Model of Disease

Essential to concluding molecular mimicry contributes to a clinical case or animal mode! of disease
are the following: {1) a susceptible host whose genetic background and adaptive immune responses
allows emergence of seif-reactive immunity, {2) exposure to an exogenous agent which expresses
antigens that are immunologically similar to self-antigen(s), and (3} a host immune response to the
exogenous agent that cross-reacts with biologically relevant host tissue structures and causes tissue
damage and clinical disease.

Medicines Adverse Reactions Committee: 10 September 2015
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Proving that a particular human autoimmune disease is due to molecular mimicry is problematic. A
realistic and consistent temporal relationship between exposure to exogenous antigen and
development of disease must be documented. This can be difficult in the case of a natural exposure
to pathogen where infection may have been subclinical, making it impossible 1o define an exact
temporal relationship.

Linear amino acid sequence homology or even similar conformational structure between an
exogenous agent and a self-antigen alone are not sufficient to prove that molecular mimicry is the
pathogenic mechanism for a disease. Many such homologies exist, and the vast majority of these are
not associated with biologically relevant autoimmune phenomena or actual human disease.

Finding a tissue-specific antibody response following exposure to an exogenous agent is also, by
itself, not proof of molecular mimicry as the pathologic mechanism of disease. Both natural!y
occurring and post-infectious cross-reactive antibodies and T cells are relatively common. and most
frequently not pathogenic. Cross-reacting antibodies can aiso be secon\dary to nonspeezf;c\tlssue
injury (and to consequent expression of otherwise occult self—antlg%s rather thap pramary to tissue
injury itself. Moreover, in some circumstances, infection with v/:ruses that express. antnge}ns hawng
immunologic cross-reactivity with self-proteins can actual!y protect agalnst auteimmuyne disease in
certain animal models. <) N /h\\\ v

- RN
Neither the in vitro demonstration of cross-reacting ant{bodles n::ar T ceII ac\tlvatlon by antigen-MHC
complexes proves pathogenic mimicry. An in vivo pathogejc auto mmune attack would also require
the demonstration of local binding of antibody wlth\dctl/vatuon of he complement cascade, activation
of the appropriate co-stimulatory T cell signals: and cytokmes; and[or involvement of other
pathogenic effector mechanismsina b1ojog1caﬁly relevant tISSUE/SIte

2.2.3 Molecular mimicry

Examples of a natural infection, vaccme/ or drug exposhre thought to cause a clinical condition or
disease that is due to moiecula‘r?n;mu:ry Whlle molechlar mimicry is a well-established mechanism
in selected animal models, :tifeievance to huma\n autoimmune disease remains in most cases to be
convincingly proven. Neverthel\ess ther IS some experlmental evidence that suggests or implicates
this mechanism in certaln hufman automq unedlseases including {among others).

- Rheumatlc fe\ler/assouated w1th\gr‘oup A streptococcal infection,.
N O
- HLA<BZ7 assoaated/spohdylearthropathles and several antigens from Shigella, Yersinia, and

Klebmeilg bacteria, \'7

\\R

" SN
- Mu]tlme scler‘05|s and exposure to several different viruses.
— Insulin- dep? dent’dlabetes mellitus and Coxsackievirus B4.
- Demyejmatl]jg dlseases and hepatitis B:

/m

Amino acrd homelogy between myelin basic protein (MBP) and hepatitis B virus polymerase {(HBVP)
has been T\ported In addition, injection of a HBVP immunologic epitope shared with MBP into
rabbits resulted in demyelinating disease, antibodies against MBP, and T cell reactivity. However,
infection with hepatitis B is not associated with the development of demyelinating diseases.
Furthermore, the recombinant vaccines contain hepatitis B surface antigen not hepatitis B virus
polymerase.

2.2.4 Autoreactivity/Bystander Activation/Hyperresponsiveness

Autoreactivity can result from expression and immune recognition of seif-antigens that have been
maodified by some extrinsic factor (e.g., binding of a reactive chemical or viral element) so that they
appear foreign to the immune system. The response to such neo-antigens would cease when the

Medicines Adverse Reactions Committee: 10 September 2015

Page 8 of 46



HPV vaccination and autoimmune disease CONFIDENTIAL

transforming agent is removed. Examples include drug modifications of normal proteins, hapten-
carrier complexes, and oxidative modification of normal cellular constituents.

in bystander activation, there is a robust or exaggerated immune response to an exogenous agent
that induces local tissue inflammation and stimulation of otherwise normal unaffected cells. This
inflammation can result in the release of normally sequestered seif-antigens. The inflammation can
result in nonspecific activation of previously dormant autoreactive CD4+ cells that then react against
the newly released self-antigens.

2.2.5 Natural history of selected autoimmune conditions

ADEM is characterised by acute depression of consciousness and mutifocal neurologic findings that
usually occur a few days or weeks following vaccine administration or virus like disease, It is
characterised pathologically by diffuse foci of perivenular inflammation and demyelmanon Athat are
most prominent in the white matter of the brain and spinal cord. //3 (/\\\.\_\

GBS comprises a group of peripheral nerve disorders characterise by weaknESs or paraEysm bélieved
to be of autoimmune aetiology. The median estimated mudence isd: 1\per 100, OOO person years in
Western countries. The putative risk factors include age, sex and \nral or bacterial mfectlons The
symptoms of GBS usually appear over the course of a single- day and ¢ progress for 3 days to 4 weeks.
The major symptom is weakness, generally symmetrical usuaiiy ascendjng and\usually affecting the
legs more than the arms. About 30% of patients requure\resplratory sugport at'some stage. Fever
and constitutional symptoms are not usually present\ Therhorta |ty rate [5’5% or less. Recovery
takes a few weeks to well over a year. Some 15-20% o}survwors manlfest some residual findings

and around 5% have serious residual dlsabrlltJes.\ . .‘)\/

EUropathy and early treatment.

e

N ¢
Factors affecting prognosis include age, and e erlty ofthe

Cver half of all patients with GBS haVe a\hlstory of,pr )‘eﬂmg“acute infectious illness, either
respiratory or gastrointestinal ln/the 1to- 4 weeksﬁprior te'the onset of neuropathic symptoms.
Infectious agents linked to GBS |ncl/de campylobacterjejunf mycoplasma pneumonia,
cytomegalovirus, Epsteip Barwnrus Vaccyw\a \url}s and HIV.

The demyelinating Ies;ons of MS occur”m-multlple locations within the nervous system but must
occur at d:f’ferent t|m<es/ A prospective study of patients with MS showed that exacerbations
appeared to t}e 10re frequent after non,speuﬁc viral illnesses. Therefore it would be feasible that
vaccines might. prempl{ate ap exacerbatlon either in a pre-disposed patient or in one with already
estab!:shed;dls\ease However“there is no clear-cut causal relation hetween any virus or vaccine and

MS' h \(’_“\/, £ ~ \
o i <) \ \’
There are appromm’étely 4000 people in NZ with MS. The prevalence in the South Island is

approxlmately twmey\t\ﬁ‘aﬁn the upper half of the North Island. Most people are diagnosed between

the ages of and\40 Slmnlarly in the US the prevalence above the 37*" parallel is 110-140 cases /
100,000 (p{.eqp e below the 37* parallel the prevalence is 57-78 cases/100,000.
\\

MS is mo\rejemmon in women than men, the ratio is 2:1.
e

SLE is an autoimmune connective tissue disease. Prevalence varies from 20 to 70 per 100,000. It
occurs 9 times more often in women than men especially aged 15-35 years. The cause is believed to
be an environmental trigger which results in a defective immune response is people who are
genetically susceptible. SLE does run in families but no single causal gene has been identified.

SLE symptoms vary widely and come and go unpredictably. Diagnosis can be difficult and may take
vears. Females tend to have more relapses, a low white blood cell count Raynauds phenomenon and
psychiatric symptoms. Women with SLE are at higher risk of HPV infection resulting in cancer.

Medicines Adverse Reactions Committee: 10 September 2015
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2.3 Assessing causality in case reports

The Institute of medicine has issued advice on assessing causality with vaccines.® A vaccine safety
committee was formed under US law to consider adverse events to vaccines in childhood {10M-VSC).
The Committee considered that there were 3 types of causal questions.

1. Can it? Can the vaccine cause the adverse event at least in certain people under certain
circumstances?

2. Did it? Given an individual who has received the vaccine and developed the adverse event,
was the event caused by the vaccine?

3 Will it? Will the next person who receives the vaccine experience the adverse event because
of the vaccine or how frequently will vaccine recipients experience the adverse event?

//’?
2.3.1 Canit? 2N

The Committee considered the following criteria to be relevant.

—  Strength of association N\
—  Analytic bias o~
S

-~ Dose-response effect N

. . . pe P = gl
—  Statistical significance N <2 " 8
—  Consistency NN ~ /)\ S
— Biologic plausibility and coherence f\/l\\\j/ K

Although can it? Causality is usually addressea\f om*eptdenuologlc\studles an affirmative answer can
occasionally be obtained from individual case 5eports Thus: lfone or more cases can be clearly
shown to be caused by a vaccine then can |t isalso ansﬂlered “The Committee considered that lack of
case reports could not be used to- demonstrate an absence of causality.

S < S

232 Didit?

4 ( —— 4 < /\\\\ } i
The information that is useful in & assessmg f: aus ality'in individual reports was considered under the

following criteria. > - /\\&\\
/z"(. o \\ /\“\\/

.

— Previous. general experlence withthe vaccine — how long was it on the market, what is the
exposure what\is the backgrouna rate, does a similar event occur in animals exposed to the
vaccme?f o o /

- Alternatlve aet:ologacal candldates can a pre-existing or new illness explain the adverse
evenit\, does the\: eventpccur spontaneously, were other drugs or procedures administered at
the same tgme?\/)

- Susceptl |I|ty of\the recipient - have they received the vaccine before, do they have a
suscep\)b  genetic profile?

- T fm g\of events — Is the timing of the onset as expected if the vaccine is the cause, how does
ti‘n\e\t_p}mg differ from other candidates, how does the timing depend on the suspected
causal mechanism?

- Characteristics of the adverse event — are there any laboratory tests that support or
undermine the hypothesis of vaccine causation, was there a local reaction at the vaccination
site?

— Dechallenge — did the event diminish as would be expected for a vaccine caused event, did
treatment of the adverse event cloud interpretation of the evolution of the event?

—  Rechallenge — was the vaccine re-administered did the adverse event recur?

3 Stratton KR, Howe CJ and Johnston RB 1994 ‘Adverse events associated with childhood vaccines: evidence
bearing on causality’ National Academy Press Washington DC.
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HPV vaccination and autoimmune disease

Anticipated reporting of immune-related adverse events

2.4

Calireus et al 4 used a nationwide hospitalisation registry to estimate the incidence rate of immune

mediated disorders before HPV vaccine introduction in Denmark (Table 3}.

Table 3 Autoimmune disorders among Danish born females 12-15 years old in the period 1995-2005
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The investigation cohort included 418,289 girls aged 12-15 years. The authors calculated incidence
rates of hospital contacts with immune mediated disorders in girls aged 12-15 years in the 1995-2005
period.. Rates were calculated according to type of immune-mediated disorder, type of hospital
contact and calender year. Crude incidence rate ratios were calculated comparing rates in girls with
boys.

The authors estimated the expected number of cases of immune mediated disorders occurring in
temporal relationship to HPV vaccination purely by chance under the following conditions.

s HPVvaccination does not increase the risk
s The schedule was 0-2-6 months.

The first hospital contact rate (in 100,000 person-years) was converted to rates in units relevant to
the temporal relationship under evaluation. These rates were then muI))hed by 3 (3 doses of
vaccine) and then further multiplied by 100,000 to get the number of cases~per 100 OOOKfuIIy
vaccinated girls in the specific time period. C \\ ‘o el ,\“?"

In Table 3 the autoimmune disorder incidence rates are present}e\d\Very rare condltiongar’e not
included {ankylosing spondylitis, autoimmune haemolytic anaem:a Kawasaka S d:sease )
phemphigoid, pemphigus foliaceus, pemphigus vulgaris, permcmus anaem1a,ipolyarter|tls nodosa,
primary biliary cirrhosis, Reiter's syndrome and Sjoegren s syndrome) purl 1§ g the' study period the

overall first hospital contact rates increased by 5.3 contaﬁ{s per 100, @O person Vears per year.
<e v

In Table 4 the number of cases of immune medlated\dw\orders océmng wuthm different time

periods from vaccination by chance is presented\ g '

S \”

to HPV vaccination purely by chance

Condition

Alleggic disorders
Asthma
Allergic rhinitis
Urticarfa
Atopic dermatitis
Allergic mrzjunttivia’is’*

Autsimmune dnﬂfrﬁ?rs
Type | djabﬁzt&s s

Juvenile. a;ihfit%s i. E G4
Crohn's disedse. o N 05 1z
Henach- Sf{mmiem 3 purpm’a {}\ I 0.5 24
Ulcerative colitis & ';& 7,»\%}’1 05 23

Siegrist et al® per@rmeh a similar study. The Northern California Kaiser Permanente (NCKP)
database was{lsedm compute the rates of emergency consultations, hospitalizations and outpatient
consuitatlons\fo\r\re!eva nt conditions prior to the introduction of HPV vaccination.

The authO@sumed a 0-1-6 months vaccine schedule and defined several time windows after each
putative vaccine dose during which a previous HPV immunization would likely he considered as a
triggering or precipitating event. The proportion of subjects with expected temporal associations
between a medical event and trigger administered at 0-1-6 months intervals was calculated by
dividing the yearly rate of event by the number of corresponding at-risks periods taking into
consideration overlapping periods. It was corrected for vaccine coverage likely to be reached in the
adolescent {80%) and the young adult (40%) population.

5 Siegrist C-A, Lewis EM, Eskola J et al 2007 ‘Human papilloma virus immunization in adolescent and youg
adults. A cohort study to illustrate what events might be mistaken for adverse reactions’ Pediatric Infectious
Dis J 26: 979-984
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Table 5 NCKP Emergency room utilisation by female adolescent and young women
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3.0 SCIENTIFIC INFORMATION

Recent published information including case reports and observational studies is outlined in this
section.

3.1 Case reports
3.1.1  DellaCorte et al®

An 11-year-old girl was admitted to the author’s hospital because of a 14-day period of jaundice and
elevated serum levels of aminotransferases. At admission she had hepatosplenomegaly and jaundice.
The results of blood tests showed elevated aspartate aminotransferase (416 1U/1), alanine
aminotransferase (735 1U/1) and total bilirubin (4.9 mg/dl} with normal value of gamma-
glutamyltranspeptidase {23 1U/I}. Albumin and International Normalized Ratio {INR) were normal.
Anti-LKM (anti liver kidney microsomal) antibodies tested by indirect mmgnofluorescence Were
positive at high titer (1:10,240). Antibodies anti-SMA and ANA were negatlve “Moreovet a oo
hypergammaglobulinemia (22.8%) and increased serum 1gG !ev/s (1 852 mg/dl) were’ aetecied
Serologic tests for hepatitis A, B, and C viruses, Epstein Barr virus, Gytomegaiowrus and parvovirus
B19 were negative. Metabolic and genetic disorders were/ruled out based orr’ the followmg
investigations: alpha-1-antitrypsin serum levels and phe)wotype urinary copperexn:retmn
ceruloplasmin serum levels, and sweat test. There was no/hls\tory ofdrug mtake

Thirty-six days before the onset of liver disease thé pat;entxféld a \faccmatlon against human
papillomavirus with HPV-16/18 AS04- adjuvanteti cerwc%l cancervaccmé(Cervarlx batch:
AHPVAQ44DD). The family history was unremarkablefor autm[‘nryfune ‘diseases. Histology showed
active hepatitis with inflammatory mﬁitre{ce contarnmg Iymphomonocytes in the portal tract,
invading the lobule, and producing mterface hepatltls thh dlffuse hepatocyte necrosis and

N

piecemeal necrosis R ) % J) AN -

On the basis of laboratory an@hjécologléai flndmgs, Au\tmmmune hepatitis {AlH) type 2 was
suspected. According to th@grtapf the lqte nat;enat Autoimmune Hepatitis Group the diagnosis
of AlH was confirmed (score >15) No clinical or Iaboratory signs of other autoimmune disorders
were present. As soon as IH Was d:agnosgipredn|sone at a dosage of 2 mg/kg daily, was started.
After four weeks. the !|Ver/funct:on tests :and other laboratory parameters were normal (score after
therapy 19). T ereafter /prednkone therapy was progressively tapered to a maintenance dosage of
2.5 mg da:ly, ltﬁ pers:stent»normaljty of liver function test results. Considering that AlH can coexist
with several;autclmmune dlsordeTs/such as thyroiditis, nephritic syndrome, Behcet disease,
ulcerative col(us msulip»dependent diabetes, celiac disease, hypoparathyroidism and Addison
disease, a wide Iaboratorlst{c ‘screening to rule out these conditions has been done.

\

Although the fmdlng>of AIH in our patient may be coincidental, the authors suggest that the
occurrence of\the aﬁtoummune liver disease may he related to the stimulation of immune system by
a vaccme/tha\\cogld have triggered the disease in a genetically predisposed individual.

Comments.—

No other published case reports of autoimmune hepatitis were identified. Therefore, even if
vaccination induced AIH in this case it does not appear to be a public health issue

® Della Corte C, Carlucci A, Francalanci P et al 2011  Autoimmune hepatitis type 2 following anti-papillomavirus
vaccination in a 11-year-old girl’ vaccine 29:4654-4656
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3.1.2 Gatto’

The authors report 6 cases of women who presented with SLE or SLE-like disease following HPV
vaccination. In one patient SLE flare was reported rather than new onset disease.

Patient 1

A 32-year-old woman was admitted to the hospital 5 days following the third immunization with
GardasilTM. On admission, she suffered from general weakness, severe myalgia, polyarthralgia,
anorexia, severe skin rash (urticarial-like), malar rash, aphtous stomatitis, pharyngedynia, cervical
lymphadenopathy (more than 3.5 cm), and hair loss. In addition, in the 4 weeks prior to her
hospitalization she lost 10 kg of body weight.

The patient was diagnosed as having SLE and treatment with high-dose prednisone (PDN) and
hydroxychloroguine {HCQ) was commenced with gradual clinical improvement. PDN therapy was
tapered slowly up to 5 mg/day, HCQ was continued at 400 mg/day along with supplementat{on of
calcium and vitamin D. Eight months afterwards, the patient was m remlssmn , with normailza‘tlon of
inflammatory laboratory parameters {CRP, ESR), as well as blood" counts and comp1ement,leveis

\//\\\\) \\’/\/

Patient 2 Ny AN

~ o

/ ) ' v
e
A 29-year-old woman was admitted to the hospital 3 weeks:fo!lowmg the second ‘dose of Gardasil
due to severe weakness, diarrhoea, and elevated markers/@f/mﬂammatlon\ {)Jn admission, her
physical examination revealed malar rash, photosenSttlvzty, arthrttls, and alopeua In the next couple

0,
of months, she lost 30 % of her body weight agg\re@avl/ped hospitall\zed

Her medical history included immune thrombocytopema dlagnosed/several years before
immunization. At that time, she had normal bone marrow' b10p5|es and no detectable serum
autoantibodies, including ANA. She/was\treated with. PDN and intravenous immunoglobulins. Two
years prior to the admlnlstratlon of HKV vaccine, ¢ shevunderwent splenectomy with normalization of
her platelet counts, and abortlon ofaddltlonaltherapEES “Of note, the patient was immunized with
pneumaococcal vaccine, as requ;red before spleQectomy with no adverse events. In addition, the
patient was diagnosed with. ear]y cervical Lntraeplthehai neoplasia related to HPV months before
immunization with Ga*rdasd ~Her famdxmedmal history was unremarkable for autoimmune disorders.
Patient 3 N \‘/\// - \\\V

~

/

A 16- year—old/hjgﬁsghool girl \D 5. admltted to the Infectious Diseases Department because of high-
grade feve{ (39f5x"C) generailzegjsthenla diffuse polyarthralgia, and multiple erythematous
annular cutaneous Ies;ons on t/he face, trunk, and iower limbs which occurred 8 days after the first
dose of Gardasil. W le she réceived the vaccine, she developed low-grade fever, which was
interpreted as VJraE ﬂuq:drome Her medical and family histories were remarkable for Raynaud’s
phenomenopzwhtte herinaternal aunt was diagnosed with systemic sclerosis. A diagnosis of “lupus-
like” syndrome@as determined and the patient was treated with intravenous high-dose

methyipredn solone followed by oral PDN,
Patientzl\ J

A 16-year-old high school girl was admitted to the hospital with a preliminary diagnosis of fever of
unknown origin, which appeared for the first time 3 weeks after the second dose of Gardasil. Fever
was prolonged, mainly present in the morning, and rose up to 39 °C. In addition, pharyngodynia,
erythematous skin lesions of elbows and knees, generalized asthenia, anorexia, polyarthralgia, and
headaches were present. Autoantibodies profile demaonstrated persistent positivity of anti-

7 Gatto M, Agmon-Levin N, Soriano A et al 2013 ‘Human papillomavirus vaccine and systemic lupus
erythematosus’ Clin Rheumatol 32: 1301-1307
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cardiolipin IgM and LAC {lupus anticoagulant). Magnetic resonance imaging of the brain excluded the
presence of brain abnormalities consistent with antiphospholipid syndrome.

Her medical history was remarkable for recurrent tonsillitis during childhood and a streptococcus
group B infection 1 year before admission, treated with penicillin. In addition, the patient suffered
from Raynaud’s phenomenon grade Il, defined by nailfold capillaroscopy. Her family history was also
remarkable for Raynaud disease of patient's mother. The patient was diagnosed with feverina
patient with vaccination, compatible with the autoimmune/auto inflammatory syndrome induced by
adjuvants (ASIA).

Patient 5

A 19-year-old SLE patient was diagnosed with SLE flare 10 days following the second dose of Gardasil,
while in retrospect minor symptoms were already acknowledged following the first nmmumzatson

Y
Patient 6 - \& P , n\/\

A 13-year-old African-American female approached her general physm n.3 weeks foliowmg
immunization with the second dose of Gardasil due to swellmg/of ber\l/ndex fmger and a Tash. During
the following couple of months, she developed erythematous rash- on her face, fever, periorbital
oedema, weight loss, malaise, fatigue, cervical, axillary and mguanal lympl\ enopathy, aswellas
mild anaemia. At this stage, she was referred to a rheum/a}oioglst whonoted that she had a petechial
rash, alopecia, leucopenia of 2,100 cells/mm3, and;mid thrombocytopema\ The patient was
diagnosed with SLE. Notably, her personal medlcaﬂ’ustory was remarkable only for common
infections and a rash due to pityriasis rosea t eated\and resolved sev ral months before
immunization. Her family history revealed se\/eral members ofthe\famlly with autoimmune diseases
including SLE. )',1 L5

The author’s believe the above repor\ted\cases reveal 2 temporal association between immunization
with Gardasil and the appearance of a-spectrum-c of SLE -liké conditions. In this study, all patients had a
personal or family history of ETu\tolmmune rhe{lmatlc conditions suggesting genetic or epigenetic
contributing components It has;been no<ted\t at some vaccines may trigger autoimmunity in a
predisposed recipient, smce they widely strmugte the immune system. Thus, one may suggest that a
comman denomlnato/r 10" post vaccin \tkn autoimmunity is genetic or epigenetic vulnerability, and
that personal or; famlhal medlcal histon ofautmmmumty should be considered a risk factor for such
adverse events knot er pomtﬂfomonmderat:on was reported in four of the patients described.

These pat1e\nts recelved boosrlmmumzataon {second or third vaccination) although mild adverse
events wel e observed foil,wmg a'previous dose of Gardasil.

In summary, based/on('rh\/uurrent data, the authors believe a causal link between HPV vaccination

and onset or relap/s/e)- of SkE'is plausible. Therefore, although for most patients, the benefits of
lmmumzatio/n oa)tv\vetgh its risks, clinicians must be aware of the odds for an autcimmune disease
onset or exacergmon following HPV vaccination.

/"\ NN

Commentig/i

The reported onset times in this case series do not appear to be consistent. Symptoms were
reported after the first second or third dose. All the patients had risk factors for development of
autoimmune disorders. Since patients with SLE are at higher risk of persistent HPV infection and
subsequent CIN small studies investigating the efficacy and safety of vaccination have been
conducted. In studies with a placebo group the rate of disease flares after vaccination was
comparable to the control group®. The authors mention ASIA as a cause of autoimmune disease, this
topic will discussed with POTS and CRPS.

& pellegrino P, Radice S, Clementi E 2015 ‘Immunogenicity and safety of the human papillomavirus vaccine in
patients with autoimmune disease: a systematic review’ vaccine doi:10.1016/j.vaccine.2015.05.041
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3.1.3 Pellegrino 2014°

ADEM is an uncommon condition, usually preceded by an acute infection. In about 5% of ADEM
cases, however, a precedent immunisation was described as the only risk factor.

The authors report on two girls aged 13 and 12 respectively, who developed ADEM following cne
primary and two booster administrations of HPV vaccine. In both patients’ medical history, blood and
cerebrospinal fluid (CSF) analyses ruled out a possible infectious aetiology and autoantibody testing
was negative for ANA (antinuclear antibody), ANCA (anti-neutrophil cytoplasmic antibody) and
AQP4-Ab (aquaporin-4 antibody- related to neuromeyelitis optica).

The 13-year-old Caucasian girl was hospitalised for a unilateral deficit of the second and third cranial
nerves and objective signs of meningo-encephalitis 6 months after receiving the third dose of HPV
vaccination (unknown manufacturer). -

The 12-year-old girl was hospitalised due to the onset of numbness oj\t(e/!eft foot, ambula’qon
difficulty, and speech disorder. Parents reported that she had beeg vaccmated w1th the thll’d ‘dose of
vaccine against gHPV (Quadrivalent/Gardasil) 15 days before. y S f SN, \‘f

The authors also analysed data from the Vaccine Adverse Event Report:ng System (VAERS), a passive
surveillance system that collects vaccine adverse drug reactpn data from the\USA and other
countries. After causality assessment with Waorld Health/Orgamzat:on cr:tena 12 ADEM reports that
could be classified as related to gHPV vaccination betwgen Llune ZOOB\and 30 July 2012 were
identified. By considering these reports and the: numbenof qHPV”dosesrdlstnbuted within this period
{46 million doses), the reporting rate was estimated tobe 0. 26/105 (C! 95% 0.16/10°%~0.37/108).
Despite known limitation of VAERS, the authO(s\EB\nmdered these data strengthened their hypothesis
of correlation between HPV lmmumsatuon and ADEM J’hese ca\ses taking together with
pharmacovigilance data and Elterature f;\ndtngs in /cate‘t% presence of a relationship between

ADEM and HPV vaccination. -] N 3 \
o AR T \

Comments P NS / A (‘ 9\ \]3
Lo \/ Ve -

ADEM is a listed adverse’ event for Gardasul therestlneg, other publications from this group tended
to dismiss an assouatlon‘desplte the réportnngrate remaining the same (See below]).

o N \\
3.1.4 Pellegrino zoyb N

The authors/rw/al)ysed/nd reviewed all case reports and studies with either the onset of an
autmmmune}dwease in vaccmateﬁ $subjects or the safety in patients with an auteimmune disease.
The authors c\ohs:der?fi sohd e\ndence of a causal relationship was provided in few cases and the risk
versus benefit of va cmation is still to be solved.

ADEM following vaccmatlon is a clinical entity poorly described in terms of epidemiclogical features.
Based on the/repbrts to the VAERS and the European adverse event database, the authors recently
showed that P\vaaccme is amongst the ones most commonly related to ADEM reports. The
incidenc ofﬁDEM following immunisation with the HPV vaccine is unknown, but the reporting rate
was estlmated to be 0.26/10° (Cl 95%: 0.16/10°-0.37/105). It is therefore possible that these cases
are simply close in time with the HPV vaccination rather than result from it.

Along with the introduction of the HPV vaccine, the onset or exacerbation of MS has been reported
in some patients within few days from the vaccine shot. Despite the coincidence in time between
vaccine shot and disease onset, it is unclear whether the vaccination had a role in the onset of the

? Pellegrino P, Carnoavale C, Perrone V et al 2014 ‘Can HPV immunisation cause ADEM? Twa case reports and
literature review’ MSJ 20: 762-763

10 pellegrino P, Carnovale C, Pozzi M et al 2014 ‘On the relationship between human papilloma virus vaccine
and auteimmune diseases’ Autoimmunity Reviews 13: 736-741
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disease. The reporting rate of MS following HPV vaccination, estimated as previously described for
ADEM, was 0.08/100,000 doses in the United States and 0.14/100,000 doses in Australia. The
authors compared this with the incidence of MS in the population exposed to the HPV vaccine,
estimated to be one case per 100,000 subject every 6 weeks. The authors considered that such
disproportion between the reporting rate and the incidence may indicate an absence of correlation
between HPV vaccine and MS.

Tahle 8 Cases of autoimmune disease following HPV vaccination

ttef Authors Vaicing Conditon Age (years)
[z0] Stulfer et ab Bivalent ADEM 15
121] Wildeiwan et al. Quatleivalent ADEM 1
[#2] Ktanduza et al. Quatdrivalent ADEM 15
[23] Pelbgrinoet al, CGrezdrivalent ADER 13
[23] Unknown ADEM 12
[23] Thnario et al, Guakrivalent ADEN 1G
| Mg et al Guadrivalent KMO 17
fzi] Quadiiialent KMD g 14
28] Guadrivelent KD . 12
it} Quadrivalent KMO 7 ﬁf\ 1B
131} Suiton et &, Cuudrivalent us <\ \_/f’ i N1
131} Quadrivalent as SN \/ \\ 7 HH
131 Quadrivalent u}m/s:;\ _\/ / . u:/ 25
131] Guadrivalent U}Mb N v 21
[31] Gudrivalent mms\ NS NV 0
[32] (range st al, Quudrivalent U & 1) . . Ny ]
[32] Gusdrivalent RN 1 : — v 13
[40] Gatto et al Gusdrtvalent /§> SIE. < \\g 32
[40] Guuadszaalent \Si}if T i\ 2
[ Guadrivalent / /2 it SN *‘\\s 16
[s0] Gruadeivalent : anllpllusp!mh;hlie e b0 syt 1G
{40] Crdrivalent - /"‘\\\/ sLE P \\'—vf/ 19
41 Guadrivalew \ \] ) Sl}i/ < \\"‘“" 13
141} Setdevitls et 4. Unknown 5 su:--/‘*--\\ AN 17
{a1} L?nknu T / CRLEL Ny 15
141} i?y L e 58
[53] Colsfranersn /c&m m.mm. . PQF ]
153} et d. umm}hm BUE 13
[53] dermi.,nl pop 31
[54] tilthe ot al e Quadtialent i PAF 16
[55] Corany et al / \\Quaduv.alal:l /r\ Autsimenun peurotyotonis 32
[56] i Corte et 4l PO \) \!wfdun , PN Auloimannee hepatitis type 2 11
[58] hido Gomes et al, <4 ‘/Unluwwn SRR =7 Hsp 15
58] L / > Uuknuv-u { \\\‘\f‘ Cutaneous vxcubls 13
[59] Watarubieet 3l [/ ( ‘\\-\'/ Unl\)a?m Ry Kelue - Fujimoty diseasy 14
{6] Yonze et al LN i.l‘<d!5t1[ P Tt Arute cerebeler aaxia 12
[61] Katmslis uat .H h.nt — Erythema multibrne 14
{G2] Pugnet gt als, W %u.z gl Inziune el gyiopenic purpisea 16
ADENE acute disseninaled mmpiﬂ&nuluﬁ:, Knto: uzu:um_[.r.ls &;ﬁf‘s duucallsumidsy:ldru;n; COMS dinjeak defined nsuliple seleresis: SLE: systende hups ey thenutesus;
POE: printary ovarian fzilure, Py .
NN N

The authors havénoted an absénce of a Significant increase in the number of hospital discharges for
SLE in patlen%s Iargeiy exposed: tO\HPV vaccine. Together with the expected coincidental cases
expected- fo be Eeportedqn assomatlon with vaccination, these reports indicate the lack of a

significant c&rrelatlon betweep HPV vaccination and SLE exacerbation.

These lessons aboﬁ%t@e ef?ect of misinterpretation of the relationship between autoimmune disease
and a vaccme/shouﬂ:f\ thus be considered when we discuss on the safety of a newly introduced
vaccine. Becahse%e immunisation is recommended for groups of patients (young female} in which
the mudence -of autoimmune disease is high. A confounding factor that adds to the problem is the
lack of mférmatmn on the established incidence of several diseases in some regions of the world; this
aspect makes it difficult to assess the baseline incidence of a disease and its change after the
introduction of a new vaccine.

Comments

This review indicates the low number of reports of autoimmune conditions temporally associated
with HPV vaccination. These authors also published a separate paper on MS {includes the cases
outlined above) and concluded there was no association. **

1% pellegrino P, Carnovale C, Perrone V et al 2013 ‘No evidence of a link between multiple sclerosis and the
vaccine against the human papillomavirus’ Eur ) Epidemiol 28: 705-707
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3.2 Observational Studies
3.2.1 Geel?

The authors performed a safety assessment of qHPY vaccine in 7 large managed care organisations
(MCOs), part of the vaccine safety datalink. Subjects were females aged 9-26 years exposed between
August 2006 and October 2009.

Sequential analyses were conducted weekly to detect associations between gHPV exposure and pre-
specified outcomes: GBS, stroke, VTE, appendicitis, seizures, syncope, allergic reactions and
anaphylaxis. For rare outcomes, historical background rates were used as the comparison group.
For more common outcomes a concurrent unexposed comparison group was used. A standardised
review of medical records was conducted for all cases of GBS, VTE and anaphylaxis.

Table 9 Background incidence rates for outcomes used in the Poisson maxnmgm sequential ratlo test
analyses, Vaccine safety datalink 2006-2009. =4

: - A
Q\ // H-.r NV

CGutcome Comparison window (days} Chosen data/uu: & /\ Age roup { @sv.\_..;/’ Iacidence rate (per
\ R 100,000 PY}
Guillain-Bzrré syndrome 1-42 H(.‘LIFm N \ ~ 10 V 0.045
N - % 4 1.257
Y s ¥ 2136
- \\ " - "\‘ums 2251
Appendicitis 042 Qv'S!;ib S (’” O 17 133.440
\< oy LN v 18-26 124427
Stroke 0-42 SN \\_»J S o7 2656
o0 \} ) /< ST 1826 7.454
Wenus Thrombogmbalism 1-42 R \\ W 0-13 322t
S Lo N 1417 13.428
P 18-26 73642
# Heath care utilization project data from 1991 ¢o 2004, '
b VS0 data from 2000 to Juns 2006,
Table 10 Relative risks of selected ogtcomes following. qHPV vaccmatlon in analyses using historical
comparison group, Vaccine Safety Batalank’ZOOG 2009 -~
T / __..\ \
Titceme Yeﬂzh,zt{UIE«Uppﬁr\J Last ngi{p \\Easg; Observed Expected RR  ifoglikelihood  Criticai value of Siznal
/ - TR aralyst 7 Cadminis- events events under ratio (LLI) LLR
. o < - \\ o, tered H
Guitlain-Barré syndrome /You:hh\ O E ~ 416042 0 6.80 oen - 2.81 No
hdursﬁ \-> 1 z Q‘) 183616 i 048 210 022 286 No
Appendicitis \ Youeh &0 74 > 203,890 50 3280 152 183 3.86 Yes
. Adyle 5. 12¢ 138.74G 32 2503 132 115 3.58 Mo
Stroke H}auth ~ REN 164 416,042 0 135 .o 207 No
\D A “hdule ,5\/ 112619 2 1.50 133 D.U? 207 Mo
‘.’enusTnmmbo Emb Lsm Youth) 1ng 202.302 8 404 198 1,51 325 Ne
N C\} Ad/ulgk 515 15G 176,194 11 15.00 073 - 357 N
* The earliest urﬁle fal]uwmg upper Qn}ui'i'eached signal accurred or end of study.
¥ Upper limit not reach):dl esults from the last available week of analysis.
Week § defined as AU%JSLZS\Q Q\v/
Table 11 Relative r sks of selected outcomes following gHPV vaccination in analysis using concurrent
comparEsPPTgrq\q \,>Vaccme Safety Datalink 2006-2009
AN .
i R
Outcore %)/’ Youthfadelr  Upper imit Last week of Dases #of Exposed Un-exposed RR
[T K HF¥ analysis? administered COmparisan fases cases
F0o3es) visit
Seizure Youlh 350 138 351965 206,045 47 23 1.02
Aduke 150 142 150,603 283,656 22 37 t.13
Syncepe Youth 350 138 351.630 146,833 $510 202 0.86
Adule 150 142 150,544 54,584 170 95 054
Allergic reactions  Youth 350 138 351630 46833 54 20 037
Adufe 150 142 150544 54584 37 3 148

7 The earliest of the following: upper limit reachad, signal cccurrad or end of study.
Week 1 defined as August 20, 2006.

2 Gee J, Naleway A, Shui | et al 2011 ‘Monitoring the safety of quadrivalent human papillomavirus vaccine:
Findings from the vaccine safety datalink’ Vaccine 29: §279-8284
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The authors concluded that they had conducted the largest postlicensure active surveillance of HPV4
in the United States. Although additional study is warranted for a possible association between HPV4
and VTE, the authors found no statistically significant associations between HPV4 and VTE or any of
the other pre-specified outcomes of interest. A possible association with VTE following HPV4
administration, although not statistically significant, deserves additional study.

Comments

This initial observational study showed no association between GBS, syncope or seizures and HPV
vaccination. GBS associated with HPV vaccination was also looked at by Ojha*? using VAERS data. No
signal was identied.

3.2.2 Chao?

The authors report the results of an observational safety study of HPV4 inwomen to dete/rmme the
risk of new diagnoses for 16 pre-specified autoimmune conditions. -~ \\fj«,/ ,[,Q \\\
Table 12 Exposure to HPVA doses, diagnastic certainty and timing of}igﬁé\sgion\sﬁt‘

x -
“ L
A Case Ruview £, Exponed C. Expraed to ’D v Lxponed to E,Szangley ¥ i5az,;}sin GoAge iy
Commituememnbimaed w 1 dose prior Zdosesprine / 3}!&@ priar nfdiq;;!“(?‘micl;‘_ dinensconsst since ntdineans
wweanaetenses” w dizeaseronset mdmmwuﬁ/\t N uu.r«t.\q,«tumct ccr..;iﬁ'*. atdose ol HPVSS anset
nitkof confirmed \ / R (‘ \ % Medim Median
Cenditinn n cases Eomal - . S (ennee’) (runge’)
Fheumatatogic/auteimmune 2% 19(78) u| . \ S / 1(41 / o \ 10 ms; 55(1-176} 16{11-23)
e rembaneytopenin 11 (55} -‘: ﬁai 1) . S e Yxl? ] JE[E-176) 16(11-15}
Aurmmmunc hacmelytic 4] -5 \ =, \_ - B
ansa <“‘ S S
Sparcrndelupua ervthemstoay? B H(IDI’J} ‘{1 i e U[Ul e oo 44.5(3-1404 1651523
Rheumateid nethritist 3 J(I()Qj . h 300 62[62- 106} 18(16-18)
Juvenile rheumutid anhrizia® 3 "[fs?} i o 85(15-184) 14 (13145
#ndozring 67 \- f_'.»’ 20 4872 5i5¢1-175] 161 125
Type 1 diabereat 15 “*Lwl 2 [l,i} 11473 SHE7-1751 14 1-24G
Hashimetadissmne’ 201811 14 (m}\) ; 3077 52¢1-162} 16(12-25
CGrever"dipans’ o btﬁé _-"'_3‘[:'5]‘]& < . 108t 7154 S6§1-162} IT{5-20
Neurdogical ephtbalmis ,/\\ - / 1!2159; g" { iagp, 4013 21 {66 16.5{1-161) 1611227
Multipls selerosis D) S ) 14205 480 7311903 171526
Acute Gisserninated \_,,-—- )\/ 2(br| < \ /\1 @r 0405 267 46(19-62) 16{15-16)
enecphalomyclitia /f s
Crherdemydinsting = 2T IV (1004 TH-07 17 (1426
dimcases of thecenirat g
THervoU sYalm
Cuillain-Baree syndome - D - - 2 ¥ -8
teusomnydidasopiea A, \\ B uF B - - -~
Opticneusitis - o /\ - \\ /4 107 23 64100 65.5(1 4134} 15501424
it 4 o 4(27 17} 56335} A5{1-1061} 17(12-20

Lofttoright- mm!;:rn_. ppc\amm:h} caelTiw \ P
*Mew poserw :thmi u‘,‘e{pns‘ Hﬂ"—}ﬁ‘.}.ct,lnd' SN \
VAL leany twucaau:r.c\v +Comnities m:mbn':x \ﬁcﬁ&a\&i srenglevdd of damosticcertsingy,

“Hased onthe estimstd dote of dissasgonscti u;zzu:db} the Case Roview Committee mombers,
“Far enchconfirmad cuse, Lh l(o\&q‘:%ﬁc -sctmdxca‘.rdbyca:h Cnse Review Commitics memberwas avemged topivetho averaped date of doicasc ansctfor thiscase. The median

nnd range for sllcon .r'w:dcum caleulated bazed onthe meraged date ef diseaze enserfor euch case,

"Nt apptieablz becaw: -tihcm tre confirmed as new onsetafler voccinaim.
YPrtential msmnf!’u& \J“‘I:‘!: rand conly samplod for ense reviewt systemic lupus erythemutosus, rheumatod asthiritis, juvenule sheumateid axhn gy, Hashimown's discanc and
Graven' d.v'mssc
-Oncr:nnﬁm: *\ldt\ﬂbet cass hnd feur HPVA doses prior todisease onser
“Threr ndditicl submcts“t't electronizllyidentifed a3 ‘sther demyrlinating i seascof the senwal norvous system’and witercase revi=w, one was acute disseminated encephalamy-
chtiz, shewas ﬂu}\ig‘s/sdrrcms ., arnd the thind (not counted inthis table} was multiple seleesis with dingnesia poierto veconation dute,

Data from two managed care organisation in California were utilised {Kaiser Permamente Southern
California and Northern California). Conditions of interest were ITP, autoimmune haemaolytic
anaemia, SLE, RA, JRA, T1DM, Hashimoto's disease, Graves Disease, MS, ADEM, vaccine-associated
demyelination, GBS, neuromyelitis optica, optic neuritis and uveitis.

13 0jha R, Jackson BE, Tota JE et al 2014 ‘Guillain-Barre syndrome following quadrivalent human papillomavirus

vaccination among vaccine-eligible individuals in the United States’ Human vaccines & immunotherapeutics 10:
232-237.

4 Chao C, Klein NP, Velicer CM et al 2011 ‘Surveillance of autoimmune conditions following routine se of
quadrivalent human papillomavirus vaccine’ J Int Med 271: 193-203
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189,629 women received 21 dose of HPV4 between August 2006 and March 2008. Medical records
of those with 212 month health plan members prior to vaccination were reviewed by clinicians to
confirm the diagnosis and determine the date of disease onset. The incidence of each autoimmune
condition was estimated for unvaccinated women at one study site using multiple imputations and
compared with that observed in vaccinated women. Timing of vaccine associated events was
considered to be from the first HPV4 dose to 180 days after the last dose.

Table 13 Incidence rate ratio and 95% confidence interval of select autoimmune conditions in the vaccinated
vs non-vaccinated women

Sensitivity anolyais  Direct

comparisan withelectronic case Sermitvity sredyais 2 Cose identification
wentification caly (het incorporating with original (CD-9 sodes only” fincorporating
asw-gnset confismationrate new-prset confwmation rate obtained from
Maincomparison obtained from case roview! coue review) ’
Vaceinuled  Unvaccnaied Vacoinated  Unvacdnawd Vnc{:&nu!cdﬁ-ﬁh@ﬁinmcd
N of No. of No.of No.of o, of
Observed Endmated Obaerved Estimated Obgereed, ™
cagsa” cases cuses” cuses % ; x:zl‘s‘.m\aﬁ‘
Unnditien fincidence?  (Ineidence]  TRR 95RO ilncidence™ fnodmic. Y Peslue! (nbidedped (Bl
Rheamatelegic/autsimmune \ :
{mmune thirembocytopmia 66,5} 3315.9 116 (0.85-1.483 lﬂiﬂ.GL,_,-'_'_::\}ifiélO.ﬂi ¢ 3115.5¢ 1.24 (0.91-202
Autoimmunce hasmebytic - - - - - ~y P - - -
wnaciia (,//) , \\\"7
Systemmic hupus 19[11.4§ 54(10,3§ 1.07 is? e a6 (8,2} 110 (@71-1.66}
erpthematoaan g .
Rheumareid arthritia 4.8} 39(7.00 0.71 951 ..;{/\ A15.5) .70 (0.41-1.60
Juvenile theumatoid 33 43(7.7) 0.48 106 {2y 3316.8) 036 014071}
arthritia ¢
Endocrine N . /_\/
Type | diabetes 9{10.3} 1011801 ﬂ.ﬁ'{\ [ A7-0, 7 “~23‘j{3?,§| G325 0.05 5.1} MEIH A 054 [0.35-0.71}
Hashimoto' discase” H2{104.8] 455(81.1} 3.29\\?‘1.(\]323;56} 241 {ﬁgﬁ\:(‘ﬁ X 3&[{25{];6} .10 0w 27(30.8} 83(15.3) 2.02 [(1.65-2.60]
Grruves diseuse” 16{18.2) 145058, —DI2 @8E-103 44 (8]0 M BE Dyl 0.18 &i0.8) 51(9.1) 076 [0.92-1.10}
Combined Haahimets's 108(123.1 60107 NE  (0.97-1.36) &%ﬁt}gﬁi}\ 164 055 33(37.6 L7 (24,4 154 (1.27-1.02)
and Oraves’dizease™® > \} } \\\/l Tl
Meurelogical /aphthalmic o
Multiple sderesis Ja(7.0) .15 0.7 33 1312.5¢ 1.37  {0L73-3.20]
Acurte dissemmnated - - - ~ - - -
wiezphatamyelita
Ofherdemyrlingting 23{.1} 056 043 1(1.1% (1.6 071 (0.38-213
discasesafeental O\
nerveua Eysiem . . d
Guillain-Bamisyndrome, - . \'\—> - - - - - - - -
Neurmmyvlidaoptica’ | - N - \w_*'—‘ - - - - - - - -
Opticncuritia ) 22 (3.9{\‘ . 1.45 (1293  Bi%.1} 45{8.0 114 073 5(5.71 223.9) 145 [1.00-291}
tlveitia . fg?‘tl_!.‘?} ) j.\!’.ﬁ?' 049102 3723 Z12{37.5) 1,12 .53 111} 5091 1.28  (0.53-0.3%

RN
*Case idcn&ﬁcﬁiukﬂgm?gdﬁg'inal CH-9 Lﬁﬁf nabi: {;:ﬁdi's-dnlyn no cepandzd ICD D dingnonis code fe.g. genem D9 cede 250 for dinbetes vathoutspecifyingcode fortype 1 dishete],
laboratery orpres :ip;inn\c/rdre; wern Gsod fordaskidensification

¥
*Observed number ol cdses andincitdnes forv\aaynatz:(i women at Kaiser Permaonente Southem Cabiforniafor afl auisimomne conditions, excepisystomic lupus crythematesizs, theg-

P

matnid nnhrius,jm'cnllcrhcuqigl\bj?n:‘gh;_iglsf Hushirmoto's discaseand Graves disgase, forwhich estimated number of coses and incide nee are presented, As sumpling was upplicdin
the vase mviow proooss fm}?}cﬁ: ﬁ\'g:\\&i%ldm(ns, the numberof cases ond incidence areestimated using the multipleimputation npproach for these conditions for the vacdnated woe
mem, as for the unvu ccinated weipsn. Hpe that the observes numberof esses in thts table variad from Table 1 sy these arecsses fomthe Kaiser Permanente Soathern Califerniavaco-
pated female populat; 5;6::;%

“Per 100 000 person-yud

*Nev-onset s c’Aﬁr%ngxtSruim chiined from the process of medical record roview by the Case Review Commitize werenotapplied, As sresult, ondy p-value wos cofeulnted forthese
compatisons, Z :\\3 B

“The combined Ho' Hj_rgya’s and Graves'disease analysis wns canducted per the Safery Review Commitfersrequest efter roviewing the individual reaults forHoshimoto's discase and
Gruvea tiscnse, béeau st of potentinl similarities in their pathogemesis,

"Autsiznrune hacmeltic s pasmin, Guillsin-Barnd syndrome and neuromye litis optiva wereexcln ded frem the backgreund rates companzonanalysis becauss ne confirmed caseswere
found in the vaccinated fomale pepulation et both Kaiser Parmanents Southem and Nerthem Colifomnis. Arute disserninated encephabemyelifs was exduded becauss no confimed
vocanated tans was fsund ot Kaiser Permanente Southern Coliformia,

Overall 1014 potential new-onset cases were identified. 719 were eligible for case review; 31-40%
were confirmed as new onset (table 10). No cluster of disease onset in relation to vaccination timing,
dose sequence or age was found for any autoimmune condition. None of the estimated incidence
rate ratios {IRR) were significantly elevated except for Hasimoto's disease IRR 1.29 {1.08-1.56).
Further investigation of temporal relationship and biological plausibility revealed no consistent
evidence for a safety signal for autoimmune thyroid conditions (Figure 1).
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Figure 2 Distribution of date of disease onset for confirmed new onset TLDM, Hashimoto’s disease and

Graves’ Disease cases by doses of HPV4

The authors conclude that there was no clear evidence of a safety signal for autcimmune conditions
following vaccination with HPV4, An elevated IRR was seen for Hashimoto’s disease a relatively
common autoimmune condition in young women. After carefully considering all availahle safety
data the safety review committee and the investigator team interpreted this as unlikely to be a true
signal of concern. This conclusion was based on the lack of consistent evidence for a safety signal for
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autoimmune thyroid conditions {eg, disease onset was mostly randomly distributed in relation to the
vaccination timing).

The initial presentation of autoimmune conditions often involves general symptoms and there is
often a lag between initial symptom onset and the correct assignment of diagnosis. To address this
issue several strategies were used:

e A 180 day risk period to accommodate lag time for clinical work up.

* Broad highly sensitive case identification criteria.

e Expert panels to confirm diagnosis and date of disease onset

¢ Only women with 212 month membership prior to vaccination were included.

Limitations of the study included.
* Actual timing of initial symptom onset could not always be determined. ‘.

s Analyses for many autoimmune conditions were based on a small/number of cases\whmh gave
the study limited power in examining temporal patterns or/estimagng the iRR S

¢ The multiple imputation approach was not a standard meth-dology for estlm tlng background

incidence rates. N N :

Comments \)’ f‘\\
e -

The long onset time is used in observational studies to e\iccou/nt for a delav ln d;agnos:s However,
this may mask an association with vaccination s:nce’the\llkely onset t|me it the vaccine was causal is 5

days to 6 weeks (42 days). \\ > J) /\\
S S N
The individual case review appears to have”been very ;mportantfor determining the actual onset of

events; further discussion of this was publlshed ir'the paper o\ut ined below.

-

For the events that may have a relatron\sh;p W|th HPV vjacc&natron and which were subseguently
reviewed further the onset tsmesappeared to be- ran omly distributed. This data would also suggest

that HPV vaccination was not |nd\uc/mg events |n sﬁsceptible patients.
(e /
The study is limited by the smaEI number, of even s

Overall there was no, assouatlon betv\feﬁthese autoimmune conditions and HPV vaccination.

Sce -
3.2.3  Jacobsen® / o 2

’/ \\ A7 Q
This publlcat{on pro/wdes more. mformat:on on cases identified in the Chao study. Conducting the
above study lecl the authors‘to questlon the adequacy of the exclusion of day O events to prevent the

SR
erroneous asso iation of prev>a}ent conditions with vaccination.
N

The authors dlscu,SS\the\l__&c\onﬁ rmed cases of Graves disease diagnosed in day 1-60 following
vaccination. On/l\f Gf?:}s}s appeared to be truly new onset. Among the the remaining 12 cases, 2
cases had ab/nof” althyroid stimulating hormone or thyroxine labs drawn prior to or on day 0 but
had no documerLted pre-existing symptoms. The other 10 cases had mention of symptoms of
hyperthyrﬁldjy“n referencing a period prior to first gHPV dose.

This unmasking phenomenon, due to health care visits that include vaccination and new workups of
preexissting symptoms may not be adequately controlled through the exclusion of day 0 events
{since it may take several days for blood results to come through).

Observatignal studies of vaccine safety often rely on electrenically available information on vaccine
exposure and subsequent diagnoses. This information often only contains date stamps with no
information about the clock time of vaccination or diagnosis. Consequently the temporal

!5 Jacobsen SJ, Sy LS, Ackerson BK et al 2012 ‘An unmasking phenomenon in an observational post-licensure
safety study of adolescent girls and young women’ Vaccine 30; 4585-87
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relationship between vaccination and a new diagnosis on the day of vaccination can be difficult to
ascertain. For example the diagnosis may have been for an incident condition resulting from the
vaccination or alternatively the diagnosis may reflect a prevalent condition that led to the healthcare
visit during which the vaccine was administered. This paradox has been informally labelled the day 0
phenomenon. Because of this most studies do not include the day of vaccination for surveillance of
adverse evenis in the outpatient setting, except for selected fast onset conditions such as
anaphylaxis, allergy/wheezing and febrile convulsion.

In the example of Graves’ disease, there were several instances in which a TSH or T4 level was
measured in response to signs and symptoms observed or reported during the vaccination visit. Had
the authors not reviewed the medical records these cases would likely have been attributed to the
vaccine rather than the visit per se.

In younger children who are seeing healthcare professionals regularly, the recognition of a/new onset
chronic condition at vaccination would be relatively rare and appromma\te fhe true mu(dence In
older children and adults care is more intermittent and therefore Qot /rov@mg the opportunlty for
these diagnosis to be made. In these groups the longer the mterval\betWeen car eplsodes ‘the more
likely the apparent incidence rate would approach the prevalence ofdlsease becauséof the lack of

opportunity for interim diagnoses. \\)F . K\\ \) 5
This phenomenon may be more pronounced in men and/ elyxvéries f,r@m c\ondmon to condition.
N, 3 \
Comments S \\/ / \\\ =
\\ S

This phenomenon would only be relevant when‘patten(s are vtsmng a -healthcare provider for
vaccination. In a school based programme It is n\/t clear that the‘/vaccmator would be consulted
about prevalent symptoms. RN P \\)

Ty et A

- "’_‘\\ .
3.24  Arnheim-Dahlstroem® /\ < \\ \/\‘/; )m\\ 2

\\J

The objective of this study was to assess the rlsk of ser\[ous adverse events after vaccination of
adolescent girls with qHPV vaccme,, S .:}

e

This was a register based cohort study based on mcl;\ndual level data from all 11 to 17 year old
adolescent girls in Ien;‘\atk and Swede between 1 Oct 2006 and 31 Dec 2010.

/J

The authors rneasured mmdent\hospltat dlagnosed autoimmune, neurclogical and venous

throm boembohc e/\ients (53(d|ffer9{)t‘outcomes) up to 180 days after each gHPV vaccine dose. Only
events wn:Q at Ieast 5 vag ine. exposed cases were considered for further assessment. Outcomes
were |dent|f"ed“from tte na\tgnal patient registers using ICD10 codes. There was no information on
outcomes from pnqary@re

Adolescent gir sWe{e%llowed from age 10 years to 1 October 2006 until either the occurrence of an
adverse even\ ECEtpt of qHPV vaccine, death, disappearance from the registers, emigration, 18™
birthday,or-31 Dec 2010. The authors aggregated the resulting person years of follow up with counts
of outcotne\/vents according to qHPV vaccine exposure status and analysed these using Poisson
regression. “This produced incidence rate ratios according to gHPV exposure status. Exposure to
gHPV was a time varying variable, thus subjects could contribute person time to the study first as
unvaccinated and later as vaccinated, but once vaccinated subjects could not be put into the
unvaccinated category again.

% Arnheim-Dahlstroem L, Pasternak B, Svanstroem H et al 2013 ‘Autoimmune, neurological and venous
thromboembolic adverse events after immunisation of adolescent girls with quadrivalent human
papillomavirus vaccine in Denmark and Sweden: cohort study’ BMJ 247:f5%06
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Table 14 Descriptive characteristics of girls aged 10-17 years included in the cohort. Values are
numbers (percentages) unless stated otherwise

Characieristics Overall {n=907 585} Denmark {n=387 294) Sweden {n=610 297}
Person years of follow-up 278770 1080 518 1707 188
Mean (S0 299 al sludy enlry {yoars) 12.8 (2.7} 12.5 (2.8} 12.8{2.7}
Year of sludy entey:
2008 0186 {70.2) 260 843 {©7.4) 439 307 {72.0¢
2007 74 858 {7.8) 33 044 i0.3) 42765 (7.0)
2108 73853 {7.4) 31 307 {81} 42 346 {6.9)
20049 73809 17.4) 31433 {81} 42470 17.0)
210 75 088 {7.5) 3188582} . AZA0A TNy 0
. . Y T
Exposed lo quadrivalent human papillomavirus vaccine AN /} ) /;/\
SAean (SD) age al vacsinalion (vears) 14.6 (1.7} 14,0 {148} >n‘/ 15.7 {1 ,ji}\\\ e
Tatal vaccing dosas, Na (% of lolal No in cahor): 595 420 apg faa S zappeg
e S
Doga 1 286 526 {29.8) 188 059 {48:6) A58 772{17.8)
Dosge 2 239608 {23.0) < q3g88148.0)  THRMT (163)
P é\ ki e
Doge 2 160 985 {16.1) < -0 BUSI0 21.1) (7~ \F9 178 {13.0)
Year of first vascing doga, No % of vaccinaled): ST NN
2008 426 ;u}g\\\/ﬁ) 2480, D 178 (0.2)
2007 maddEA | odesiea) 16 663 (15.3)
2008 Ty }@‘{T-%.1] o 2\31<€ {6.3) 21 485 {27.1)
o NN
2009 e 17BN (57.6) \013a 571 7L a7 250 {34.3)
2010 o \ V) 60 828 {Eifﬁ}\.f’if‘-\:>35 843 {19.0) 25 188 1249.2)
Data from vaccingson reglstens \§ o o 57z eyEERRY 3 351804 (95.8) 220 862 (77.0)
Date from preserption registars | f_—;’;:\/ 122 ’?:;2:;{3?;__53)’ 57 820 {14.4) 65 804 123.0)
T . PO NS P \./’
Because of rounding, ;,e?.;'s;;nigz«a\ Py not lmai iﬁ‘ﬂ"ﬁ:‘ ~
NG ~

S

Forall autoim_m,ijn\t‘: arjjgl./n/euro!czgical outcomes the period of risk was defined as 180 days after
exposure. ‘Ihi:s',p"ergojd'Was ((:hgéeh\tgj/;allow for the insidious onset of the diseases studies and
because diagnostic investigations may take time.

N L

NS\ . .

As the recommended{ciHPV\ raccine schedule includes three doses given as 0, 2 and 6 months, any
subject could cogtffbdte:ggﬂo three doses in the analysis. The authors counted exposed person time
from the date t)ﬁigﬂy/é&l;ne was administered and each dose contributed up to 180 (90) days of follow
Up. \< \.\.\‘;\

Rate rati@%};\dst d for age, country, calendar year and parental country of birth, education and
socioecohs\rg/ije)status were estimated comparing vaccinated and unvaccinated person time. For
outcomes where the rate ratio was significantly increased three criteria were regarded as signal
strengthening:

e Analysis based on 20 or more vaccine exposed cases (reliability)
e rate ratio 3.0 or more (strength)
¢ significantly increased rate ratio in country specific analyses (consistency).

The authors also assessed clustering of events in time and estimated rate ratios for a risk period that
started on day 181.
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Tahble 15 Rates of adverse events according to qHPV vaccination status

Unvaccinaled Within 180 days aller gHPV vaccine exposurs
Adverse evenls Person years Mo of evenls Incidence rate® (85% Ci) Person years  No of evenis  ncidence rate” (353 Cl)
Autpimmieng
Thyroid:
Gravas” dizgase 2373 864 237 509 (8.70 to 1134} 223 914 27 .74 (805161712}
Hasfimelo's Ihyeoilitis 2471 666 880 2361 (21.73 o 25.65) 229 751 &0 21.78 (16.49 lo 26.71}
Otber hyparihyroidism 2373629 250G 10.53 (9.30 10 11.682) 223948 23 10.00 {B.65 to 15.08}
Hypolhyroidiaes 2388 819 1618 4297 (4047 to 45.70) 223 563 9 34.41 (27.00 o 42.90}
Gastroinlestinal:
Coelac dizgease 2353 518 1413 5890 (56.86 to 63.11) 228 820 107 A8, TEH (38,69 o §6.52}
Crohn's dignase 2372337 539 22.72 (20.88 o 24.72} 224 825 47 5 2045 {(15.37 to 27 22}
Uiseralive colitis 2373 288 280 14.75 (132810 15.38} (2/23 859 5 C0N15.22 (10,93 o 21.20)
Pancreatils 2374129 103 4,34 {3.58 o 5.26) 20004 (7 435 (234 10 8.08)
Muzzoleskelelat o7 systemic: /) N S / Y
Ankylosing spondylilis 2374 065 53 3.92 (3.20 to 4.80) & f\\ - 2a0 001 s 3.48 (1.74 to B.8G)
Heheal's syndegae 2374 164 13 0.55(0.32 1o ﬂ/g»i:r \ > 2ag0z4. L 'V.»S 2,17 (0.80 10 5.22)
Hencch-Schéniant's parpuia 2 389 280 203 8.57 (7. ‘1?,&53 83) oot &GS\\ \ 17 741 (4.61 1o 1152}
Juvende arthritis 2356 4B4 841 36.38 {31413!9';8 .{1\ i gz, ?az " 8 37,52 (30,37 to 46,33}
Myasilis 2373974 a4 354 (23&\0‘* 33; /{i \2"‘1958 8 348 (1.74 lo 5.96)
Aneumateid arlhritis 2373 763 218 630780101040 /0 229943 a7 11.74 (BO5 10 1712}
Systemis lupus enyhemalosss 2374 231 75 L \‘::3‘32{2:4495 301} e ) \‘\> 23D 005 i1 4.78 (2.65 lo 8.64}
Wasoulits, unspeciied 2373825 83 \\l\\..\i;is '(‘3.95 to 461} \'/ ~7 zzy 083 14 .09 (3.6 to 10.28}
Hasmatological: - . ,‘ NS
tdicgathic thrembeeylepenic 2373040 ( 1%1: ’ 4.5% {3"?3 QS 45} 220 884 14 6.09 (3.61 o 10.25)
pLoLa \ \ J *;“ n \
Cermatelogical: o / ; /(:: RS \\ ~
Erythema riodosum ay"ai:;,ec‘a\-; 7 13 7\ 587 [5lEa a0 220 935 19 8.6 (5.27 10 12.55}
Locatised soletocernia *xaé‘?ﬁ’né}% ! Bg 7 397,01 10 4.57) 225 076 8 281 {117 o 581
Paciiasis " \z'268.423 Al Ga‘\‘ \:\\45.{35 {43.4% to 43.88} 229 540 80 34,85 (27.99 1o 43.99}
Vittigo . : Br2 785 \\310 ~ 13.06 (11.69 lo 14.60} 229 BEE 24 10.44 {7.0G lo 15.58)
Miscalanacus AQ‘ N \B .
Aaymaud's d;zeaég;_ S ~ . 2 3?3 ?ééx 218 5.18 (8.04 10 10.49) 229 933 ar 16,09 (11,56 o 22.21)
Typa 1 diabééza‘:{\;:\f\// N aﬂs 153 \/ 575 41.26 (38.75 1o 43.53) 228 965 33 43.24 (3551 tn 52.85}
Neurologleat \< o /;:f\\\ A \ 7
Belfspalsy =~ LN 2an0s 480 20.25 ¢18.52 o 22,15 223 675 41 17.85 (12,14 ln 24.24)
Epilapsy P S \\\\% 451 534 1701 72.42 (B8.97 lo 75.84} 227 897 116 50.90 (42.43 1o 51.06)
MNarcolepsy //\\ e 2374 402 43 1.81 (1,34 to 2.44) 230018 2] 2.6% (1.17 to 5.81)
Optical neuritis /) L 2374 273 81 257 (2.00 1o 3.30) 230 013 ] 2,61 (117 10 5.81)
Paratysia i/ (! \\\\3 2357 206 302 12,78 {11.40 to 14,28 320 574 20 871 (5.62 10 13.50)
Venous lterokbp‘emist}hamf 2373788 297 12.51 (1117 lo 14.08) 149 817 21 14,02 (8,14 lo 2180}

Table shows culcomes with five or mors vaccine expesed sages.
*Evenlz par 100 D00 perann years.
TRisk windov for veroos thromboembeiism was wathin 90 days after vascine axposurs,
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Event Adjusted rate Adjusted rate
ratlo (95% Cl) ratio (959 C8)
Autoimmune
Thyroid
Grave's disease — 1.0% (0,69 to 1.61)
Hashimoto's thyrolditia = 1.1z (08210 1.52)
Other hyperthyaidism o e 099063t 1.55)
Hypothyraldlsm ern 0.90 (0.71 to 1.142
Gastreinteslinal
Coellae dizoase s 1.12 {0,590 1o 1.36}
Crolin's disease -——§—- 0.85%{0.62ta 1.17}
Ulerrative colitis g 0,710,490 2,03}
Paaceealitis B 1 19060 tn 2,353
Mascaloskelalalf syslamd ' N <// ~§\\\
Ankytasing ;;}nndyh’{l, e ; ‘

N m?z”no r.é. ta 2,4}1,;
Behcets syadioms
Henoch-Schiniein's purgura

b o, 82 (0 53 tm :2..1
e ' [é&?(ﬁi PES 1,26
Pany 110.{ 0:B0to 2.312
\.\\ 1\0 (0,66 to 1,547

~TE35 (0,69 60 2,677
> 1.55 (0,83 to 2.88)

Juveaile arthritis

heyosites

Rivcumateld arthritis

Systemic lupus 2iythematosus
Vasculitis, unspecified
Haematolagical

Idiopathic thombagytapenic puspura 1.18 0650 2170
Desmatological

Eryihemd nodosdm

1.05 (0.63t0 1.73)

Localised scieroderma s ' N 1.04 (044 to 2,48)
Psotiasis K:: \J 1.02 (D80 to 1,28}
vitiligo f e 1.13 (0,75 to 1.74)
Misczllrnenus W / 7 A\: >
Raynaud's GES@&S@ ) (/> - . 1.67 {134 10 2,447
Tyne 1 dabetes \//> \ 7 e 1.29 (1,03 to 1.62)
Heuroiag}cal N "\
fell’'s p‘alffs'u\> S 1.02 (0.72t0 1.43)
Epilepsy 0 . B.66 (0.55 tn 0.80)
Naseolegsy /)X\ e 572 0.29101.79)
Optical reurifis. 0 O 067 (0,27 to 1,640
Pasatysis <> S 0.56 (0,35 tn 0,907
Venous tthm bamybo!ism —fe 0.86 (.55t 1.36)
\ 0.1 1 10

Figure 3 Association between exposure to gHPV vaccine and adverse events in adolescent girls.
997,585 girls aged 10-17 were included. 296,826 received a total of 696,420 gHPV vaccine dases.

Among the 53 gutcomes at least 5 vaccine exposed cases occurred in 29 conditions and these were
analysed further. Exposure to gHPV was significantly associated with Bechet’s syndrome, Raynaud’s
disease and type 1 diabetes. Each of these outcomes fulfilled only one of the predefined signal
strengthening criteria. Furthermore, the pattern of distribution in time after vaccination was random
far all 3 and the rate ratios for these outcomes in the period from day 181 after vaccination were
similar to the rate ratios in the primary risk period.
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The rate ratios for 5 neurological events were not significantly increased and there were inverse
associations with epilepsy (RR 0.66 (0.54-0.8)), and paralysis {RR 0.56 (0.35-0.90}} (Figure 3).

There was no association between exposure to gHPV vaccine and VTE (RR 0.86 (0.55-1.36)).

Table 16 Evaluation of signal strengthening criteria among outcomes where rate ratios were
significantly increased

Criterion Beheet's syndrome Raynaud's disease Type 1 diabetes
Anglysis based en 20 or mora vastine Mo (n=3) Yas (n=37}) Yes (n=93)
axpesad cases
Bata ratio 23.0 Yes (1.37) No{1.67) No (1.29)
Significartly incraazed rata ralics in Mo {3.38°, 85% CH0.83 10 13.84 lor M {1.867, 95% C) 1.19 10 2.82 for No (147", 5% Gi 1.08 1o 2.01 fer
bolls counlries when analysed Swaden (3 expesed tases); 4.53%, 85% Sweoden (25 axposad cases); 1.45%, 05% Swedan {47 exposed cases), 1.09°, 658%
saparately G10.64 10 33.66 faz Derunark (2exposad CI0.84 16333 for Damnal&_[‘sz exposed CH.76 to 157 for Danmark (52 exposed
casas)) ases)y < ‘\ cagas})
\// -
*Adjusted for age in two year inlervals, calerdar year, and paranial country of tirth, parenal educat &/\a{m ggl(f ab ecmaécmf{;gic e!a\vs
tAdiusled for age in lwo year intervals (modal wilh uff adjustment did not convarga). \\ / \ ™ - )" 7

/\ o
_ N
,//‘“\\ ” \
— The case definition was based on hospital dlagnoses,\but in Denmark and Sweden girls with
these severe conditions are under specialised paedlatric care t \ }' N

/"\ U

Limitations of the study.

S

— Dates of onset of symptoms or disease were\note availa bie sg date of diagnoses were used.
is possible that a proportion of events attrfbuted to vaccme eﬁcposure had symptom onset
prior to vaccine exposure. S|mllarly\sc}r’rQ avents may" jave ‘been missed that could be
attributed to vaccine exposure. The authors tberefore used a long risk period of 180 days.
However this may have been’too short to captur disease with a more insidious onset.
Because this may be the cas}e {or narcolepsy the authors also conducted a sensitivity analysis
starting on day 181 after VﬁCC}natIOFI No sugnlftcant association was observed with

{ e, i
narcolepsy. :’7 } N (\ // e )

— An unmasking. phenomenon has been descnbed in vaccine safety research. This refers to the
fact that the @ccmation visit provldes an opportunity to evaluate symptoms that may not
have been\ eva uated otherwrse and hence that those vaccinated may be more likely to have
certam dlsorders dtagna%ed Thls would bias results towards increased risk attributed to
vaccination: “This is¢ unhkelyjor disease with relatively prominent and well recognised
Sympt($s suc/h a\\ 'DM ‘but is plausible for disease that may present with obscure
symﬁtoms orthat if )ally may be interpreted as normal variation such as Raynaud’s.

The authors/concIL{ded that they found no evidence supporting assaciations between exposure
to gHPV)) vac ine and autoimmune, neurological and VTE events. Although associations for 3
autmmm\une events were initially observed on further assessment these were weak and not
tempora!} related to vaccine exposure. Furthermere the findings need to be interpreted
conmder_ng the multipfe outcome assessed.
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Figure 4 Distribution of cases according to days since first dose of gHPV vaccine,
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Comments

The random onset times in relation to vaccination suggests that there is no association. The results
appear to be similar to the Chao study adding more weight to the negative association. The study is
still somewhat limited by the low number of events.

3.2.5 Grimaldi-Bensauda®’

The aim of this study was to investigate whether the quadrivalent human papillomavirus vaccine
{Gardasil) is associated with a change in the risk of autoimmune disorders (AD} in young female
subjects. The authors used a systematic case-control study of incident autoimmune disorders
associated with gHPV in young women across france.

The Pharmacoepidemiologic General Research Extension (PGRx} programme is an ongoing research
platform recruiting {1} cases of ADs prospectively to clinical registries in F/ance through networks of
centres interested in research on Ads [8], and {ii) representative pools of\pg%ents from/general
practice for the selection of controls. Cases and controls drawn frorrkthegti\regestnes were female

aged 14-26 years, and living in France. //\”

A total of 113 specialised centres recruited (from December2007 to April 2011) females aged 14-26
years with incident cases of six types of ADs: idiopathic th{ombocytopemc purpura (ITP), central
demyelination/multiple sclerosis (MS), Guillain— Barre: syﬁdrome (GBS) /coqn&ctive tissue disorders
(systemic lupus erythematosus {SLE), rheumatoid arthnhs/Juvemle\arthntls) type 1 diabetes
mellitus (TLDM) and autoimmune thyroiditis. Control. suj);ects matched‘to cases were recruited from
general practice. " \_\/\/ ' > D

Recruitment to the registries was exhaus'dve\durmg the st@y\peﬁod {identifying all potentially
eligible cases), regardless of any exposure History, mclud ng: mdwlduals of all ages and both sexes.
Amongst the female patients aged 14 —26 years mciuded m\thls study, the first symptoms of AD
appeared between 1 December 2006, tpe date/when trke quadnvaéent HPV vaccine Gardasil was first
marketed nationally, and 31 December 2010 (rnc[usuve) for central demyelination or 30 April 2011

N YN
(inclusive) for all other ADs. f)} S
T A<

Human papsllomavsrgs v/gccmatlon hlstory\wgs assessed using prescription records received from
cases and referents aswellas dwectty\‘rom GPs and during the telephone interviews. Using this
method, a hlgh Ievel of/agree ent (95. 9%) between medical records and patients’ reports of HPV
vaccination.y was demonstrated in- a\\ﬁhdat:on study

k e \/

Cases ané?e\er}nts underwent standardised telephone interview including questions concerning
socio-demographic, medlcal and lifestyle factors, as well as all use of medicines {prescription or over
the counter} and vaéc;qes“v{nthm 24 months before the recruitment consultation date. Interviews
were conducted\wnhm\% days of recruitment by trained interviewers blind to case/ referent status.
An mterwe\;\/gutde ‘was provided to patients prior to the interview. The index date was the date of
the first chmcaﬁ 'sign or symptom suggestive of the AD in the case, reported by the recruiting
specaahst\\fhe}same date was taken as the index date for each matched control. Only factors
reported for the period on or before the index date were included in the analysis.

17 Grimaldi-Bensouda L, Guillemot D, Godeau B et al 2014 ‘Autoimmune disorders and quadrivalent human
papillomavirus vaccination of young female subjects’ | Int Med 275: 398-408
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Figure 5 Flow chart for the Grimaldi-Bensouda study

Exposure to the Gardasil vaccine was defined according to predefined time windows before the
index date. The primary time windows considered were 6 maonths before the index date for ITP, <2
months for Guillain—Barre syndrome and <24 months for the other ADs. Other time windows were

used in sensitivity analyses. If a patient was vaccinated at least once within a time window, she was
considered to be exposed for that analysis.
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Multivariate conditional logistic regression analysis; factors included age, geographical origin
smoking, alcohol consumption, use of oral contraceptive{ s} or vaccine(s) other than Gardasil
received within 24 months before the index date and personal/ family history of ADs.

Three analyses were performed, first for all studied ADs except autoimmune thyroid disorders (ATDs)
(i.e. ITP, connective tissue disorders, central demyelination and MS, Guillain-Barre syndrome and
type 1 diabetes mellitus) combined and then for each of the five ADs separately, if the sample size
allowed. Cases of ATDs were included in the descriptive analyses, but not in the case—control analysis
because of uncertainty regarding the date of first symptoms in many cases, which {ed to doubts
concerning their definition as incident diagnoses. First, only definite cases and their matched controls
were compared for confirmed exposure to the vaccine during the primary time window. Secondly,
these analyses were repeated using different time windows. Thirdly, sensitivity analyses were
performed by also including possible cases and their matched controls and unconfirmed vaccine
exposure during the primary time window. :

R N

e

N, s
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Overall, 211 definite cases of ADs were matched to 875 controls. The adjusted odds ratio (OR} for
any quadrivalent HPV vaccine use was 0.9 [95% confidence interval (Cl) 0.5-1.5].

The individual ORs were

(95% Cl 0.4-2.6) for ITP,

0.3 (95% Cl 0.1-0.9) for MS,

0.8 (95% Cl 0.3-2.4) for connective disorders and
1.2 {85% C1 0.4-3.6) for type 1 diabetes.

!

No exposure to HPV vaccine was observed in cases with either Guillain—Barre syndrome or
thyroiditis.

Table 18 Associations hetween Gardasil vaccination and ADs {excluding ATDs)

Canuy Controls ‘/<
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o~
No evidence of an mcrease in: the'risk of ﬂ"ke studied ADs was observable following vaccination with

Gardasil within the tlme/perlods studned‘*There was insufficient statistical power to allow conclusions
to be drawn regarding :ntjtwduai ADS\\\ >

Assuming 95°o£onf|dence and 80%  power, the minimum detectable ORs for the numbers of definite
and posssble cases were 1. 6 f‘o/’che five Ads (excluding ATDs) combined {229 cases) and hetween 2.2
and 2.8 for. the ADs mdwﬂually except for Guillain—Barre syndrome. For the latter, no exposed case
was reported thuss\ ggstmg no risk; however, the study had limited statistical power, so that a
definite conclus<on could Rot be drawn regarding this syndrome,

There was nté\ndence of an increase in the risk of the studied ADs following vaccination with
Gardasil wnthlq\{ge time windows set a priori for each of the ADs in this age group. Using different
time wmd\o\sg in sensitivity analyses did not affect the main results. From a monitoring viewpoint, no
unusual patterns of accrual of incident cases of any of the ADs were observed in a large series of AD
specialist centres, at a time when one-third of the girls/young women in the survey were being
vaccinated against HPV, mainly with Gardasil.

Comments

The result of no association between autoimmune disease and Gardasil vaccination is consistent with
the other ohservational studies. The study was underpowered to exclude a small increase in risk but
could exclude larger increases in risk.
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3.2.6 Langer-Gould!®

This study was conducted to determine whether HPV (or Hep B) vaccine increases the risk of MS or
other CNS autoimmune diseases. A nested case control study was conducted using data obtained
from the electronic records of Kaiser Permanente Southern California (KPSC) members. Cases were
identified between 1 Jan 2008 and 31 Dec 2011, which included extensive review of medical records
by an MS specialist. Five controls per case were matched on age, sex and zip code. Patients with less
than 6 months membership prior to onset of symptoms were excluded.

Table 19 Distribution of baseline characteristics between cases and controls
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18 | anger-Gould A, Qian L, Tartof 5Y et al 2014 ‘Vaccines and the risk of multiple sclerosis and other central
nervous system demyelinating disease’ JAMA Neurol 71: 1506-1513
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Vaccination of any type within 3 years of the index date (but particularly HepB and HPV) were
identified through the electronic vaccination records system.

All forms of CNS acquired demyelinating syndromes {CNS ADS) were analysed using conditional
logistic regression adjusted for race/ethnicity, health care utilisation, comorbid disease and
infectious illness before symptom onset.

Conditional logistic regression was used to estimate the matched odds ratic. When 10 or more
exposed individuals were identified the models were adjusted for race/ethnicity, hospitalisations,
outpatient visits, emergency department visits comorbid chronic disease and infections within 6
months before symptam onset/index date.

The authors identified 780 incident cases of CNS ADS and 3885 controls. 92 cases and 459 controls
were female and aged between 9-26 years, the indicated age for HPV vaccination.

e
'

The most common form of incident CNS ADS during the study period W/)MS (427 patlg\)s [54 7%])
followed by optic neuritis (ON) (177 [22.7%]), transverse myelitis ™ (1\22 \15/6%}) other forms ‘of
clinically isolated syndrome {CIS} {33 [4.2%]), and ADEM (21 [2/% \Most cases of. CNS ADS were
diagnosed within 300 days of symptom onset (median, 83.5 days \25% by 13.0 days and 75% by
299.5 days). Correspondingly, most cases (718 [92.1%]) had an onset “of symptoms between 2007
and 2011. // \ 5/(‘": \\\“‘)\)

The baseline demographic and clinical characterls;clf:s gf cas&pat:entsénd controls are presented in
the Table 16. Case patients were more likely to have been ﬁospltahzed been seen in the emergency
department, and used outpatient services |n the- 6. months before symptom onset/index date than
were the controls (Table). In addition, the case§ were more: Ilkely/t&have had a visit for an infectious

illness in the 6 months hefore symptom onset than we/re the controis

There were no associations with an mcreased nsk of CNS ADS‘Jup to three years later: hep B
vaccination OR 1.12 (0.72-7.73); HPV OR 1.05 (0 62+ 178) ‘any vaccination OR 1.03 (0.86-1.22).
Vaccination of any type was, assoaated wuth an mcreased risk of CNS ADS onset within the first 30
days after vaccination oryy in younger (<50 years) mdwnduals OR 2.32(1.18-4.57).

Of the 24 younger lndt\nduals who develo&‘chelr first symptoms of CNS ADS within 30 days
following vaccsnatlon 1/1 had MS. Among\these 11 patients, 1 woman had 3 other MS risk factors:
previously dia nosed radioiogtcally isolated syndrome, a family history of MS, and comorbid
ulcerative collthije a/ndwa/duéls d\evefoped ON {inciuding 1 woman who was 2 weeks post partum),
3 developed ™, and 1 child \deveBped ADEM. All new-onset MS cases made a full recovery from
their first : attack as did- 8 of the  patients with ON, 2 with TM, and the child with ADEM. Of the 12
patients wnth’ON and T%d:d not have any asymptomatic tesions identified on brain magnetic
resonance magmg,/gndKatmg a very low long-term risk of canversion to MS.23 The most common
type of vaccme’/\recﬁed by these 24 cases and their 74 matched controls were influenza (14 cases

and 36 co/ntrols)%n etanus, pertussis, and diphtheria (8 cases and 14 controls).
SO
Infectlons%known to accelerate the onset of overt CNS ADS in children. The authors found that

vaccines may’have a similar effect, since they detected an increased risk of ADS symptoms shortly
after vaccination in younger individuals. This effect was not vaccine specific, was similar for MS and
CIS, was rare (4% of younger cases), and resulted in a monophasic, self-limited iliness in almost half
of the cases. In contrast, there was no increased risk of CNS ADS 30 days after vaccination. This
argues against causality because the risk in the vaccinated group should remain elevated regardiess
of whether the time window between exposure and clinical disease expression is defined as 15 days
or 3 years. However, the findings are consistent with vaccines acting as a proinflammatory cofactor
in Individuals with subclinical autoimmunity because this mechanism would be expected to hasten
symptom onset but not change the long-term risk of developing MS or CIS.

Medicines Adverse Reactions Committee: 10 September 2015

Page 35 of 46



HPV vaccination and autoimmune disease

CONFIDENTIAL

FA] Hep-contalmng vatcine HPY vaccing
Al Ha, {46} of Cases/ Al Ko, (%) of Casasy
CHS ABS Ho. {53) of Contiols CNS ADS Mo. (%) of Controls
14d He 0j0 4d WA 202513
30d NA o/a(0.2) 30d  074(0.16-3.55) 2{22y13(18) —EB——
ard 040 (005-324)  I{0IY12{03) B 43d  L08(0.34-3.48) 4(43)17(3.7) -
g0d  056(D11-220)  2(03Y1T{04) E— 500 LO7(0A4-2.58) T{7.6)2D{E5) ~g—
150 E D,‘SE_} (_D,I. 1«1;4;_%} ) 3{e. 4)jEB [OA 7]1 B tegg 0.82 (6.39-1_.73} E_l {EE.G}_}’_E{J {_l_}._l] *ﬁ“‘
1y 047 (0.19-113)  6(0.2Y56(1.4) @+ 1y L02{035-180) 1920707201 -ii—
3y L12(072-173) 3L(40)127{3.3) & 3y L03(052-178) 36(30.0/175(38.1)
l_i_l_‘_‘-‘l_——"'l r i 3 T T 1
1] 2 £ & ] 2 4 [ 4
OR (854 C1) BREO5% N
ef peveloplie CH3 A0S of Doycioping CHS ADS
Na. {55) ef Cases/ Ha. {50) of Casesy 4
s Mo, £55) of Controls K3 > N (54) of Controls /
144 KA ofo 14d 4 ( /2 {£.2)/1{04) \/ \
304 KA 0/7¢0.3) 30d NA N \ z(ﬁ).-a @21 O
azd KA 05 0.4} 12d 335 {80-13 29) 4 8.3)/8 (2. 3
00d  0.41{0.05-358)  L(D2N1L(0.5) B and 2. 25 {e\ .<. 7 50 5);15 & 3] \J j— -
1808 0.3640.03-2.07)  1{0.2)/17(0.8) B+— 1E0d 1 44[3 nswz m; 8165 ’1),'391;12 5} T I
1y 9.66{0.23-2.07y  4(09y31 (L5 i %1 59 [0 72“3 493 13 (27 LJ,-’SG (20 83 wurE e
3y L3G{0.77-242)  18(4.3y6E (31  m— A J 156 }e 79325 2 “a)fss 346y —E—
N I - \"\ r T T T 1
6 @ 4 & < 2/ o N 6 2 & £ &
OR (953 1) ER AP 07 (05% €1
of Daveloping CHS ADS . -, Wy Ry of Daveinging CHS AD3
.. \’ ) AN N
/‘:,‘1\:\“ \\/ & -
No. {54) of Cases; <\\ o R 30, {35) of Casesy
s o, () of Controls . ~ \Q\ ™ Qs AV Nao. (%) of Controls
14d KA 0/ SN ‘} B0 > 1A 074 (2.0)
30d KA 971 (0.3) __ ! (\ d 1\ KA 077 (2.4)
azd KA $0.3)/2(0.1) - /_:ZT.‘\ E- i KA 08 {2.9)
’ \/\ P
aad KA 1{03)5(03) / o Cspj" 030(0.04.247)  1{24y14(6.9) B+
1204 072(014-378)  2{CAY19(0. aj \ {‘/fﬂ\\\\ MBS 026{005-132)  I(4.9)26(127) B~
1y 0.36(0.07-1.39)  2{C. 632% {1 4y N )\ I 1y 0.51{0.16-1.59)  5(12.2)/41{20.1) B
3y 0.00 (0.43-1.88) 113, 3);;1? 13 er —g— \ / \p 3y 082(0.2:-128) 12 (20.3)/70{3B.7y B
U 75“.‘;'?’ o \}\\ N 51 & & 8
e AN E Dr 0R{95% O}
> y of favee {C*‘ES AD3 of Developing CHS ADS
N7 K
\ " o -
o (50 of Cases/~ >\ Ho. (%) of Cases)
ADEM ’\ ? A?(s:* {55) of CERirols, \\ / ADEM Ho. {3} of Contrals
14d Qteka ~ e G\ //\ 144 A a/0
30d \i‘ﬁ' ~7 / LG 30d RA Of178.7)
a3d re‘a \B,ﬁ {2\%&* ' 424 Na 0f1{6.7)
gad y ~ I}ji ;z Gy g0d K& o WEED)
190@ zm N Bf? (L9 1504 L 1(33.3)/4(26.7)
1y < cf! {10 1y KA 1{35.3)/6 (40.0)
3y 0,38 ,(Q cﬁ/\ [0.5)712 (158 HF— iy KA 3{100.0)/23 (26,7}
l"""'""""""""l"""""_'1_| r T T T 1
\ 1 2 4 ] o 2 4 B B
\\_// ; OR (955 C1) DR (A5% LI
o of aveloping CHS ADS of Dayeloping CAS ADS

Figure 6 Assaciation between hepatitis B and HPV vaccines and acquired central nervous system

demyelinating syndrome by time since vaccination

The case reports of young females presenting with fulminant onset of ADEM or MS 2 to 4weeks
following administration of HPV vaccine are difficult to interpret, since young women are the highest
MS risk group. Several of these women had mild symptoms of CNS ADS at the time of vaccination,
and several occurred after the second or third dose. An earlier study of HPV vaccine and MS, ADEM,
and ON found no association, but only 11 cases were identified, making it difficult to draw
conctusions. This study, using more comprehensive and accurate case-finding methods, identified 92
women with incident CNS ADS. The authors found a small, non-significant increase in the risk of MS
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but not its potential precursors (CIS or ADEM), which suggests a spuricus finding. Larger studies are

needed to completely rule out an effect.

.
. \
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Figure 7 Association between any vaccination and acquired central nervous system demyelinating

syndromes by age and time since vaccination.
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The authors note that the study remains underpowered, particularly for detecting associations with
rare forms of CNS ADS {paediatric ADS and ADEM), uncammon exposures (single-antigen HepB
vaccine), and small select subgroups (symptom onset within 180 days following HPV vaccine in young
women). In addition, the number of older individuals was relatively small. Other limitations include
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the inability to examine high-risk subgroups, such as those with a family history of MS or carriers of
MS risk alleles, and the inability to examine the potential influence of vaccine preservatives.

The authors concluded that they found no longer-term association of vaccines with MS or any other
CNS ADS which argues against a causal association. The short-term increase in risk suggests that
vaccines may accelerate the transition from subclinical to overt autoimmunity in patients with
existing disease. Our findings support clinical anecdotes of CNS ADS symptom onset shortly after
vaccination but do not suggest a need for a change in vaccine policy.

Comments

The finding of increase in risk in the first 30 days of vaccination may also reflect unmasking as
described above.

>

3.2.7  Scheller® i //
The objective of this study was to investigate if gHPV vaccination is assc}mated with an mcreased risk
of multiple sclerosis and other demyelinating diseases. /\ /\ (;-;‘-\ ‘\ «

The authors used the nationwide registers in Denmark and Sweden\to rdentrfy a cohort‘ofall females
aged 10 years to 44 years. The cohort was followed from/lzect 2006to 1 July 20{3 Informatton an
gHPV vaccination and incident diagnoses of multiple scierosrs and otherde yelrnat!ng diseases were
collected. Other diseases of interest were: optic neurltls ne/omyelltls optrca transverse myelitis,

acute disseminated encephalomyelitis, other central der&ehnatmﬁdlsease
" \/ /
The primary analysis used a cohart design mc[udm\g\vaccmated and unvaccmated study participants.

<
A secondary analysis used a self-controlled caseserles desugn mcludrng only cases. Both analyses
used a 2 year risk period following vaccmatron ) .‘)

The primary cutcomes were MS and composste er\ porn‘t of other demyelinating disease.
incidence rate ratios were estlmated usang Po;sson regr\essson comparing rates of events in the 2
years risk periods following vaccmatlon ‘and jn unvaccmated time periods.

The following sensitivity: analyses \fvere performed Four alternative risk windows were evaluated in
the cohort study- 0-179, 180’364 365029@2@9729 An analysis stratified by age- 10-29 years and
30-44 years. Analyses stratlﬂed by country, In the case controlled series if becoming a case
contraindicatesor delayswaccmatlon ma sngnafncant number of participants the results can be biased.
Therefore 2 addlf‘onal analy,ses wege performed, one excluding a 30 day pre-vaccination period and
one mcludlng only Vaccmated cases

IO\
The study rnguded 3, 983 824)‘emales among whom 789,082 received a total of 1,927,581 gqHPV
vaccine doses. 5553 mqiwdi?als were excluded because of prevalent MS and 3108 were excluded as
they had a history of the.other demyelinating diseases.

During fOllOW\b /)4322 MS cases and 3300 cases of other demyelinating disease were identified, of
which 73 a\ndj!(}) respectively occurred within the risk period.

S S
N

% scheller NM, Svanstroem H, Pasternak B et al 2015 ‘Quadrivalent HPV vaccination and risk of multiple
sclerosis and other demyelinating disease of the central nervous system’ JAMA 313: 54-61
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Table 20 Selected characteristics of the 3,983,924 subjects in the background population

No.
Charactezistics Banmark Swaden Combined
Participants 1 563 864 2 417 860 3933 824
Eal gnw up, 5,2?5&%‘3 year» o B ' 8595477 12737 145 1'1 3376322
49 3t entry, mean (5D), v 35.4 (11.3) 355 (101} 2: 5 (1; 2}
Yearcfstudyéntr; ' -
2005 1351157 233568 3484726
2007 S o . 24328 47670 31559
w08 - ' 32 283 45 616 80 058
005 12379 45407 79736
o S omse o aaewse
2011 32551 47208 0, 73758 N
2..312. o | . o . . . 31??(} . 4333@ \/\91 106 {,/(\w; \\/
2013 15787 ;{’{J/\ 15 ?ﬁ?
Age 5t vaccination, mean {300, ¥ 18.5 (6.6} < 13_3___(3‘3\ ' 5
Age =t first vaccine dosg, ¥ o . . /:‘\ \ o
10-14 . nane SSUmsess (g
3.5_1.9 . o e 63393 .( :f \ 38 438 (; ‘ \V
20-24 ' 112 ﬁﬁa / FEIE \- J 120082
25-23 6654 ‘w s T el
W '<”:Ea@“'_ m”\ ST
35.39 & 7858 8186
40.44 ™ €43
Total vaccine doses 49 578 1927581
1 295080 789 082
2 264230 670687
3 b 189 568 457 812
Yoar of firse waccine dosa ; i"\') ' -
2005 ' " 391 ' s 797
2607 10481 31508 31985
2008 5343 34378 59621
2009 147 565 41379 158 944
010 43654 . a77e 71433
2011 431668 13397 STO6S
2012 N 150107 157247 307 434
i / '\-'ﬁ"‘“ T s . e

in the co{hort\a al sis there was no increased risk of multiple sclerosis or other demyelinating disease
associatedwy [th gHPV vaccination. Similarly no increased risk was found using the self-controlled
case-series des:gn

Consistent with the cohort analysis, the self-controlled case-series analysis showed no increased risk
of multiple sclerosis (IR, 1.05 [95% CI, 0.79-1.38]) or other demyelinating diseases (IR, 1.14 [95% ClI,
0.88-1.47]). Excluding a pre-vaccination risk period of 30 days from the unexposed group did not
significantly change the results of the self-controlled case-series analysis (IR for multiple sclerosis,
1.12 [95% CI, 0.84-1.49] ; IR for other demyelinating diseases, 1.16 [95% Cl, 0.89-1.51]). Similarly,
using only exposed cases did not significantly change the results of the seif-controlled case-series
analysis (IR for multiple sclerosis, 1.07 [95% CI, 0.80-1.43]; IR for other demyelinating diseases, 1.14
[95% Cl, 0.88-1.48]).
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3083924 Glilzandworsn azsd 20y 44y
Efentifead 0 Deamark and Sweden

l

5553 Excluded {prevelent multizle sclercsisy 3108 exclured (Ristory of niher demyelinzting
gdisease)
I I
1678271 Includad 10 mulesplo sclesssls 3980716 Included Inather demyalinzting
cohiort 2natysts disease cohort analysls
3188285 Notvaccinzted 3191785 Mot varcinatad
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/'5 S "
\ )

Figure 8 Inclusion of subjects in the cohort analysis and m\th\e self con/olled case series analysis

The authors consider that the study has a number \'hstrengths Flrst \:t was based on individual and
complete records of vaccination and outcome\dl ‘gnoses asce tamed prospectlvely and
independently in well-defined geographlcal areas)Correspoan]gly, concern over recall and
ascertainment bias has been minimized. Second by combi 'mg tata from Sweden and Denmark,
countries with comparable pubhc health systems and regrsters the study had statistical power to
exclude meaningful increases in rls Wthh is r;eflected inthe narrow 95% Cls. Third, the nationwide
nature of the study allows for a hlgh degree of‘generallzaballtv of the results; this includes rates of
demyelinating diseases based on;true background rates.

The study limitations; as/outhneci by the autho/rs were.
—  First, mforma\tlon QN ethmcsty, %@oeconomlc status, lifestyle factors, and family history was

LN
"

not a aﬂ‘able end potennal confounding was therefore a possihility in the cohort analysis.
However the self—controll/ed case-series analysis, which implicitly controls for time-
:nd\pendent confounders ‘suggested that bias attributable to such unmeasured confounders
was mm:mal and/confn’med the results from the cohort analysis of no risk of multiple sclercsis
and other de| E/eilna\tmg diseases following gHPV vaccination.

- Second ‘tﬁe;e may v have been miscoding of ICD10 codes in the national patient registries.

—  Third theunmaskmg phenomenon is relevant to MS, however the null results are unlikely to
reﬂee’fsugh a bias.

- Fc&\r}h ithe date of diagnosis rather than disease was used, random misclassification would
biastHe results to no association. To account for any delay from onset to diagnosis the authors
chose a 2-year risk period. Analyses subdividing post-vaccination time into a number of
different risk intervals did not reveal any temporal patterns suggestive of bias or the presence
of risk increases masked by the 2-year risk period.

- Fifth if becoming a case contraindicates or delays vaccination in a significant number of
participants the self-controlled case series can be biased. This was addressed by the
supplementary analyses.
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Table 21 Adjusted rate ratios of MS and other demyelinating disease in gHPV vaccinated and unvaccinated

girls and women

HUnvaccinated Vaceinated
Crude lacidence Crude Incidenre
Rate (95% (13, Rats (95% C1),

No, 0f Events/100 000 No. of Events/100 OGO Adjusted RR P
utcomsa Cazes Person-Years Person-Yoars Cases Parsen-Yoass Parson-Yaars {95% C)® Value
Muitlp!e Sclea'cs:s
Main awly;;a 2208 19532311 21.54 73 1183703 6.12 (.90

£20.90.22.20) {4.86-7.69) {3.70-1.15)
Analysis by age, ¥y
10.29 1374 14685 340 1361 63 1166 454 532 677
{12.91-12.35} {4.14-6.8) {0.38-1.02) 15¢
2044 2834 443687 3642 i1 27 253 20.36 138 ’
- _ (2B53-21.16) - (22.25-72.58) {0.71-2.33)
Analysis by country (_"}'/-’} f N
: . . . L . a PR -
Banmark 1807 7410041 2438 57 ~TIRIER .36 N 102
{23.28-25.54) A - C8-9 ) {.76-1.30)
AN B
Sweden 2401 13122210 18.51 RN 0.68
(12.03.2061) g {0.41-1.132)
Anaiysis of differani risk S
vindews, d L.
G179 430a% 19532 311% 21.54 3 3 - . 1.0%
{20.50- ?2 21} / : (O ™0 {£.93.1050 {0.78-1.43}
180-354 NN S TS \m-esz‘ 6.22 110
PN e {3.65-1051) {0.65-1.87}
, SNV MIPARNS
3565-729 e N N 12 \3? &an 322 .50
R e (183567 (0.28-0.88)
27 \-t\f\‘ O Al‘:/ ~7 55 225 7.2% G.75
Y S {5.2£4.-5.85} {3.54-1.63}
Cther Demyelinating Diseases sy \\ -
Main azalysis 3154 19 3%195 B 16 14 } \"“Ba 1153 591 7.54 1048
/‘,} (15838 IE 71} 16.13-8.27} {0.80.1.28)
Analysis by age, ¥ < / . {/\ o \\‘
10-29 11?5 MIE] GQ:: 599 ¢ A il 64 85 1 166 289 7.29 1.00
) o \\{ 19.55:12.32) {5.89-5.61} (0.78-1.28) 51
30-44 19;9, , 94:.0 ?gs:\ S20.94 5 27302 18.21 8.75
\-\ AN NS \\j«ﬂ 04-21.88) {7.62-44.00) {0.21-1.30)
Analysis by coustry 3 O R
Denmark /f‘ N _~-i359 ~7 416 243> 1845 73 774 635 9.43 110
N4 N (17.51-19.4R) {7.30-11.86) {05d.1.44) 14t
Sweden ]\ L 1?85‘\\'\;::}2,_}@ 846 1473 17 418 235 405 0,72 .
SR < RV (14.05.15.41) {2.52.6.52) {0.44-1.20)
Analysis of le*ez‘en- tisk PN
vindows, d N L ,ﬁ)\
0-17a ONarsd) 195461900 16.14 54 555 804 5.05 112
< 9\ {15.58-16.71)° (6.94-11.83) {0.85-1.51)
180.384 /’<> <7 1 224930 £389 673
. o {2.71.8.83) {2.40-1.33)
365729 0 7 7 '
FEY T \\ 25 372 857 6.71 0.3l
N {4.53-9.92) {0.61-1.37)
8739 84 365 106 991 1010
{7.63-12.88) {0.76-1.34)

Abbreviations: HFY, human papillomavirus; RR, fisk ratio.

 Medel included adjustment for calerdar year, age {Z-yaar intervals),

and country.

b Common unvisccinated refarence catezary for all vaccine-exposed risk
windows.

“Test for heteroganaity

Comparing crude rates to adjusted RRs, there was substantial influence from adjustment. This

derives from the fact that both vaccination and cutcomes are age dependent.

The vaccinated group was younger on average than the unvaccinated group, and since the

background incidence of demyelinating diseases peaks later among the included age groups, the

crude rates were higher in the unvaccinated group compared with the vaccinated group.
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The authors concluded that gHPV vaccination was not associated with the development of multiple
sclerosis or other demyelinating disease. These findings do not support concerns about a causal
relationship between gHPV vaccination and demyelinating diseases.

Comment

This study is an update to the Arnheim-Dahlstroem study. No association between HPV vaccination
and demyelinating disease was seen using two different analysis methods.

3.3 Other data

There have been several analyses of the VAERS data, some of the results were published with case
reports and are outlined above. Other notable studies are outlined below.

331 Geier?®

2 e
The authors claim to have undertaken an epidemiology study using the\VAERS databasg io\ang at

adverse event reports for Gardasil between Jan 2006 and Dec 201/2 > \\ e /

Y <5
According to the authors the VAERS is an epidemiological database ma\mtalned jointly- by CDC and
FDA. Specific adverse events following vaccination are reqUIred to be reported\to this database as
mandated by law, but other adverse events are passively. re\p rted The Ci:/)\CN\E‘ﬁd "FDA have
repeatedly analysed and published epidemiologic StUdlES bas on VAERS Adverse event reports
associated with vaccines administered from Jan 06-/Dec\12 16 girls. ?ged &8-39 years resident in the
USA were used to identify cases and controls. Ove[ali aftotal of 22, 011 adverse event reports were

examined.
Table 22 Quicomeas examined

Dt escaninad LWVATILY )

Sorjents mubrtrtreme mlvete evenis:
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ﬁl?nr?srx‘vtrmn/{lﬁ\giﬁi $et\r Hﬂ 135'511) 2

Comizals N \\_ o naw
Spderic lopus z‘mm‘-ﬁw" FIE2 &)\ \/ 13
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1O02H 52 }5’4&!’3' "7}
Crmtrorks s B 21335
Ciememal }m.lii Vs
tbeation {14 ‘!"ﬁ’él 3
$iadrals 21T
Conpunadiviis {100 166741 ) 19
Cengrals 2rae
Derrhen {10012735) f54
Centrak 21372

20 Gejer DA, Geier MR 2014 ‘A case-control study of quadrivalent human papillomavirus vaccine-associated
autoimmune adverse events’ Clin Rheumatol doi:10.1007/510067-014-2846-1
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Cases were those with the following outcomes: gastroenteritis, arthritis, GBS, thrombocytopenia,
SLE, vasculitis, alopecia, central nervous system conditions {5 different unspecified terms). In
addition general health outcome cases were selected from the 22011 reports and were defined with
outcomes specified as infection, conjunctivitis and diarrhoea.

Controls were selected from the 22011 reports for each type of case cutcome examined by including
only those adverse event reports that did not include the specific type of case outcome under study.

Exposure was determined based on HPV vaccine administration, it was presumed that adverse event
reports that included HPV vaccine were exposed and reports that did not include HPV vaccine were
unexposed.

Fisher’'s exact test was used for statistical analyses and a two sided p value < 0.05 was considered to
be statistically significant. The null hypothesis was that there would be no difference in eyg{osure to
",

HPV vaccine among cases and controls. 9 RN

r'//"/\' N
The authors state that the following adverse events were assomated \.yth Gey'dasal

— Gastroenteritis OR 4.6 {1.3-18.5).

—  Arthritis OR 2.5 (1.4-4.3). <<) 2 O \ :
— SLEORA4(1.01-16.4)

A, \/>> (F\\\)\>
—  Alopecia OR 8.3 (4.5-15.9). & /\{
(&

~ CNS conditions OR 1.8 (1.04-2.9).

‘ \ \

The median onset of symptoms was 6- 55fda sﬁpost vaccnnaflo\
Cases of GBS and thrombocytopenla wgre }o\ more I|ke|y\than controls to have received MPV vaccine.

Previous case series and blologlcal plaus:blilty support)the ohserved results. The present study
provides epidemiological evndence fo. support an assouatlon between HPV vaccine and specific
serious autoimmune side effects. i\ddltnonal studles}shouid be conducted to further evaluate the
potential biological mecﬁanlsms |nvo|\§ag\\aind fo examine the potential epidemiological relationship
between HPV4 vacc:ne gndjerlous aut\{a@m’uhe adverse events in other databases and populations.

Comments / \ A O/ N R

Case controlstudies\conducted i spontaneous report databases can be used for signal detection.
However, fhehv\gERS databa\se ¥ not a source of unbiased data comparable with a medical claims
database and;herefore canno\: be used to perform a case control study to assess an association

N\,
between a medlcu}e\and event

This study is at best»hypothems generating; it does not provide evidence of an association.

To note also“\thaf Geier was removed from the practising register in all US states where he was
practising, rgeqlcme for his unethical treatment of children with autism.

~=
3.3.2  Souayah®

The authors used data from VAERS to identify 69 reports of GBS occurring after vaccination in the US
between 2006 and 2009. The onset of symptoms was within 6 weeks after vaccination in 70% of the
patients in whom the date of vaccination was known. The estimated weekly reporting rate within
the first 6 weeks was 6.6/10,000,000, higher than that of the general population. This rate was also
higher than that seen after vaccination for Menactra and influenza.

A gpuayah N, Michas-Martin PA, Nasar A et al 2011 ‘Guillain-Barre syndrome after Gardasil vaccination: Data
from Vaccine Adverse Event Reporting Systermn 2006-2008’ Vaccine 29: 886-889
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Comments
This publication was criticised? as follows.

— VAERS data are subject to reporting biases such as under reporting or stimulated reporting

— The temporal association of an adverse event with vaccination also does not prove a
causal relationship, VAERS cannot usually assess causality.

— The information provided if oftern incomplete, without additaionl review of medical
records it is difficult to verify the reported diagnoses

- The publication sis not adequately address the limitation of VAERS data and made
inaccurate assumptions in their calculations, for example they assumed everyone had 3
vaccinations inflating the reporting rate.

— The peak onet was during the first 2 weeks following vaccmatlon which only partlally
overlaps the period of time of increased GBS risk found followmg/the swine flu(vaccme in
1976. In fact most reports {14/15) of those reported w:th oﬁsr—}t\ n.the first week had an
onset<3 days. The IOM considers the plausible onset)met&/ﬁaoge from’Ss- days*to 6

\//A =
weeks. \\‘ o
3.4 CARM data //C’ S R
) \ { ( TR0
Table 23 outlines cases of possible autoimmune condztlons/m females (\ gjr/t d to CARM following
HPV vaccination A \) h / \
Table 23 Summary of CARM reports of possnble autonm‘mune condltlons >
CARM Ref Age Event (s) ~._[-Other medicines¢ ["Comments
091291 14 Henoch- Sc/homéifi\_: "Not reparted: > | 22 day onset
purpura. <0 AN AN
105826 18 idlop\ath;c \\) Not repgrted Platelet count 69 on day of second
thrombocytopema (\ o }\} : vaccination. Continues to recur
| R since
085633 15 B 1 \Bell & Palsy (‘\kﬁ\ ‘Lamotrigine Onset day after vaccination
S Face oedeqa\ Fluticasone
\\ f / ) Dalbutamo!
P NN A antibiotics
101714 - NA60 | Bell’s-Palsy malathion Onset day after vaccination
115471V ~>13 Fncephalatls Not reported Onset around 7 months
g (| psychosis
101935 14O GBS Not reported Onset 49 days
084523 17 2| Neuropathy Not reported Onset same day
N7 rash
0891007( ™ \N17 Leg pain Microgynon 20ED | Onset was 25 days
'\i\\// Neuropathy
- Headache
Chest pain
syncope
090702 16 Neuropathy Citalopram Onset time unclear — within 2
Headache metoclopromide | weeks
Concentration
impaired

2 5lade BA, Gee J, Broder KR et af 2011 ‘Comment on the contribution by Souayah et al ..."Vaccine 29: 865-6
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Behaviour
abnormal
lethargy

082890 18 Arthropathy Not reported Onset time unclear
Hypertension
Myalgia
Diabetes
aggravated
uveitis

Comments

No safety concern has been raised following CARM analysis of these reports. The number of reports
is low considering the expected background incidence and the number of people vaccmated

4.0 DISCUSSION AND CONCLUSIONS D \\ ’
Both GBS and ADEM are listed adverse effects of Gardasil. (A\

The observational studies completed to date have conctu{dgd}‘jthat there ISJIOCBSSQC!EUOH between
HPV vaccination and the development of autoimmune, CGﬂdItiOﬂS However there are difficuities in
conducting these studies due {o the non-specific 1n|tla!s\ymp oms ofdxsease ancl thus determining
the timing of onset and/or diagnosis. in addition sor\ne “ofthese condltlons are rare so the power of

the studies to conclusively eliminate any assomatlon k/lmlted \\. w7

T

The low number of reported case reports, in cdmparuson to- both the/expected rate of temporal
association and the estimated exposure also suggest a Jack of\assocaatlon

Abiding by the strict criteria of the- Instithte of medlcme there is insufficient evidence to confirm or
refute an association with mdwud\ual condmons Howe\er the balance of evidence suggests that an
association is very unlikely. 7~ \/\</‘f > (\--\_‘ Ny

s
50  ADVICE SOUGHT, SN
4 T
The Committee is asked/to adwse whet\h\er i
- .\\")
~ There/zs a safet\(concern relating to development of autoimmune conditions after HPV
vaccir at;on v G \/

<§)
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6.0
1.

ANNEXES
Gardasil data sheet

Chao C, Klein NP, Velicer CM et al 2011 ‘Surveillance of autoimmune conditions following
routine se of quadrivalent human papillomavirus vaccine’ J Int Med 271: 193-203
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venous thromboembolic adverse events after immunisation of adolescent girls with
quadrivalent human papillomavirus vaccine in Denmark and Sweden: cohort study’ BMJ
247.f5906

Grimaldi-Bensouda L, Guillemot D, Godeau B et al 2014 ‘Auteimmune disorders and

guadrivalent human papillomavirus vaccination of young female subjects’ } int Med 275: 398-
//

408 ) ()/ /

Langer-Gould A, Qian L, Tartof SY et al 2014 ‘Vaccines and the I‘iS \of\rnvui‘tiple scler0515 and other

central nervous system demyelinating disease’ JAMA Neuro) 71 '\»’1506 -1513
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multiple sclerosis and other demyelinating disease of f@e central neryous system JAMA 313:; 54-
61 AN S
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