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NOTE

This protocol is provided with thiéxhibit 1A: The general methodology of PGRx
(Appendix 1)which applies to all studies conducted with the R@Rormation System.

The Exhibit 1A is up-dated on a yearly basis byltiiernational Scientific Board of PGRX, taking
into account evolution of the System resulting faha actual conduct of data collection and studies.
For the purpose of the study of Cervarix®, in tasecof any difference or apparent discrepancies
between the Exhibit 1A and the present Protocdd, tihis Protocol that prevails at any time.
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1. Introduction

1.1. Overview of the study

1.1.1. Study Objective

The objective of the study is to assess whetheusieeof Cervarix® is associated with a modified
risk of idiopathic thrombocytopenic purpura (“thisehse”).

1.1.2 .General inclusion & exclusion criteria fbetcases and referents in the study

Study subjects are cases and referents from the<B@&Rem satisfying with the following criteria:

Inclusion criteria
* Female gender
* Age 14 to 26 years-old
« Patient residing in France (continental)
« Patient accepting to participate in the study

Exclusion criteria
* Prior reported history of the disease;
« Patient or Patient’s parent cannot read the intervguide or answer a telephone
interview questionnaire in French.

1.1.3. Study design

1.1.3.1. Case-control (or case-referent) methodplog

This study is a systematic case-referent studyorisists in using the PGRx information system to:
a) Monitor a large number of neurology centres fordbeurrence of the disease,
b) Match general practice-based controls to thesescasdected from the pool of PGRx
potential referents
c) Document the previous vaccination by Cervarix® ethocases and controls,
d) Estimate the relative risk of the disease in Céx®@waccinated females by the odds ratio
(adjusted for a series of confounders and inteyadtictors, including other drug use).

1.1.3.2. Rationale for the choice of the case-adrdesign using PGRx

The case-control (or case-referent) methodologlyasdesign of choice for the study of rare events,
such as autoimmune disorders in epidemiology.disgp is not affected by the small incidence of
diseases and has proved efficient in pharmacoepadiayy (Abenhaim, 1996). When based on

field collection of data, this design allows foetlocumentation of individual risk factors.

Ad hoc case-control studies in pharmacoepidemiolagy however cumbersome and require a

large amount of work and procedure to control e ¥arious sources of biases (Wacholder, 1992).
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The PGRx Information System (PGRx) has been deeeldp minimise these difficulties and
biases.

PGRx is a systematisation of the case-control eeter(or case-referent, Miettinen, 1976)
methodology. It is available in France and Canédaddresses most of the concerns usually raised
with ad hoc case-control studies. Autoimmune dismdhave been listed as conditions of interests
for PGRXx since the inception of the system.

1.2. Overview of the PGRx Information System (PGRX)

1.2.1. General Description and Methods of PGRx

The PGRx general methodology is described in PGRtaliase & Information System Exhibit 1 A
— General Methodology

In brief, PGRx has been developed in responseet@alicity of databases or information systems
available for the study of rare diseases and/ay@el adverse events associated to medicines, with
sufficient power and specificity on disease diagmesid individual risk factors. It operates since
2007.

The system prospectivend routinelycollects information on:

1) Case$of a dozen diseasésollected in more than two hundred specializedrraf centres
and validated through a series of procedures. Tdieation ensures for a control of
selection bias;

2) A large pool of general practice-based potentitdrests from which controls or referents
can be selected and matched to cases of diseades staody. Matching can be made on
calendar time, age, gender, region and any othevamt parameter available and can be
individual matching or frequency-matching. The st of referents is performed in such
a way to ensure a fair representation of the pojpudime experience with the drugs
studied in the relevant source populations,

3) 300 drugs (including vaccines) documented throyghguided telephone interviews and
(i) medical prescription records (in a sample gher treating physicians’ computerized
prescriptions or treating physician’s reports). Alw molecules, products targeted in risk
management plans and up to 24 products used by thme250 000 persons in the country
are listed, including most vaccines. Cervarix® me @f the vaccines routinely studied. The
lists of drug or vaccines specifically studied la¢ different dates are provided with the
Exhibit 1A.

! See Exhibit 1A attached

2 In the PGRx DIS, cases are defined as adversaetsand_notnecessarily adverseactions No hypothesis is made
priori on the causality of the event (as opposed to speous reports of adverse reactions frequentlyrieghan
pharmacovigilance systems).

® The diseases routinely surveyed in the PGRx InftionaSystem are presently: myocardial infarctionjltiple
sclerosis (first central demyelination), GuillairiBé syndrome, lupus erythematosus, cutaneous,lupyssitis and
dermatomyositis, inflammatory arthritis, unspedfieonnectivitis, type | diabetes, thyroiditis, thrbocytopenia, suicide
attempts, torsade de pointes and acute liver ggurrirst results have been presented in varionfemnces (ICPE,
2008; ISOP, 2008).
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4) Individual behavioural, medical and family risk faxs: smoking, alcohol use, physical
activity, occupation, chronic co-morbidities, familhistory of certain diseases, others.

For each AID a PGRx Scientific Committee, calledRx@athology Specific Scientific Committee

(see Exhibit 1A), has been organised and the genesthodology for the study of each AID in

PGRXx has been developed under the auspices of toosmittees. The collection of data in PGRx
follows the criteria developed by these committe®st of these collected data, the scientific
committee for each individual study (e.g. the ome €Cervarix® and autoimmune disorders
assembled by the manufacturer) may select thosé& tansiders appropriate for its study.

1.2.2. PGRx Network for Autoimmune disease

A network of centres treating patients for thessedses has been assembled to participate in the
PGRx Database and Information System.

Table A2.1 and Figure A2.1 in the Appendix 2 repdhite number of centres participating in the
collection of cases of idiopathic thrombocytopepicpura, the date of start of the surveillance of
this disease in the system, the number of casesitext so far by age group (14-26 years old, all
age groups) and the objectives of recruitment par yn the System.

1.3. Overview of theliterature

1.3.1 Epidemioloqy of idiopathic thrombocytopenigpura

Idiopathic (or immune) thrombocytopenic purpuraR)Tis an acquired disease related to the
presence of platelet auto-antibodies. ITP is clharaed by a decrease of the platelet count aritd in
more severe forms by bleeding symptoms.

Idiopathic thrombocytopenic purpura has two différpresentations: one acute form more frequent
in childhood and one chronic form predominant inleed(Fogarty, 2007):

Childhood ITP
- Acute form predominant;
- Often follows a viral infection;
- In 68-100% of cases the disorder resolves spongahewithin 6 months;
- Some 15-20% of children develop a chronic form;
- Incidence of acute ITP range between 4.0-5.3/ D00cbildren-year;
- Incidence of chronic ITP is 0.46/100 000 childrezas;
- Prevalence of chronic ITP is 4.6/100 000 childreasy
- Mean age at diagnosis: 5.7 years.

Adult ITP
- Chronic form predominant;
- With an insidious onset;
- Rate of fatal hemorrhage < 5%;
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- incidence of adult chronic ITP range between 5&460 000 person-year;
- 5-11% of adult ITP present a remission (after aiaretime of 4 years);
Female/male ratio: 3/1,
More frequent in young adults but can be obsermezlderly.

Current diagnostic standards of Idiopathic thrombimpenic purpura

The diagnosis of immune thrombocytopenic purpupsocess of elimination of other immune and
nonimmune causes of thrombocytopenia (Geddis, 2007)

Guidelines from the British Society for Haematology

Recommendation for adults (Guidelines, 2003):

- The diagnosis of ITP is based principally on theclesion of other causes of
thrombocytopenia using the history, physical examam, blood count, peripheral blood
film, autoimmune profile and other investigatiofsirther investigations are not indicated in
the routine work-up of patients with suspected IiT#he history, examination, blood count
and film are typical of the diagnosis of ITP and mat include unusual features that are
uncommon in ITP, or suggestive of other causes.

- A bone marrow examination is unnecessary in adulksss there are atypical features, or the
patient is over the age of 60 years, or the pateapses following complete remission, on or
off therapy, or splenectomy is being considered.

- PAIg is elevated in both immune and non-immune rttbocytopenia and therefore has no
role in the diagnosis of uncomplicated ITP.

- Itis worth determining the presence of H. pylorpatients’ refractory to therapy since some
patients have shown improvement in platelet cofoltswing eradication therapy.

Compulsory elements for the diagnhosis of ITP

Clinical history and physical examinatiomay define if differential diagnosis is present:
- Post-surgery bleeding, post-traumatic bleeding;
- Post-transfusion purpura;
- Excess alcohol consumption;
- Family history of thrombocytopenia;
- Type IIB van Willebrand’s disease,;
- Autoimmune disorders;
- Lymphoproliferative disease and other malignancy.

The physical examination

Physical examination can find general symptoms fidker, nausea, vomiting. They can precede or
be concomitant of bleeding symptoms. Purpura aneledshg from the nose, gums, and
gastrointestinal or urinary tract can be seen.

Clinical severity depends on the localization @etanial), extension and duration of bleeding.

At diagnosis the grade of disease severity is basetthe clinical signs. is possible to see différen
clinical levels of severity with the same levelptdtelet count.

Blood count

Diagnosis of ITP is based on a platelet count lowean 150x18L. The confirmation of
thrombocytopenia in two separate platelet assayeqisired (Ruggeri, 2008).

The platelet count thresholds to define severe,araid and mild ITP are:
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- severe platelet coun6x10/L
- moderate platelet count between 5 to 30410
- mild platelet count upper 30x%0

Facultative elements for the diagnosis of ITP

Bone marrow examination

When atypical findings are found with the compusetements for diagnosis, a bone marrow
examination could be done to precise the origithaimbocytopenia.

Anti-platelet antibodies

Research of platelet auto-antibodies can be usefidse of atypical form of ITP but is not
mandatory in routine.

1.4. Drugs allegedly associated with I TP

1.4.1. All drugs

Drug-induced thrombocytopenia has an acute onsetaamplatelet countc20x1(/L. They are
supposed to be caused by platelet destruction dacpto drug-induced antibodies.
Heparin-induced thrombocytopenia is the most commimg-related cause of thrombocytopenia.
Other drugs are likely to trigger drug-induced thimcytopenia (Aster, 2007):

- Cinchona alkaloids (Quinine, quinidine);

- Platelet inhibitors (Abciximab, eptifibatide, tifb&n);

- Antirheumatic agents (Gold salts D-penicillamine);

- Antimicrobial agents (Linezolid, rifampin, sulfonaes, vancomycin) ;

- Sedatives and anticonvulsant agents (Carbamazegheaytoin, valproic acid Diazepam);

- Histamine-receptor antagonists (Cimetidine, Raméyl

- Analgesic agents (Acetaminophen, diclofenac, nagnmdkuprofen);

- Diuretic agents (Chlorothiazide, Hydrochlorothiagid

- Chemotherapeutic and immunosuppressant agentsaghide, oxaliplatin Cyclosporine,

rituximab).

After exposure to the supposed trigger drug, theogebefore presenting with clinical signs of
thrombocytopenia could be about 1 week or longesdme cases, symptoms could develop within
1 or 2 days after the exposure.

After the exposure stop time before symptoms disap@and the platelet count return to normal
depend on the type of exposure and the age ofatienp.

Some times hemolytic—uremic syndrome or thrombtitrombocytopenic purpura can complicate
the initial ITP with the occurrence of disseminaietlavascular coagulation or renal failure.

1.4.2. Time windows at risk used in studies

In the above mentioned studies, time-windows varyimm 1 month to six months have been used
for the study of the relation between idiopathiothbocytopenic purpura and vaccines.

Table 1 summarizes the main features stemming fhentiterature review.

Table 1: Epidemiology of idiopathic thrombocytopenic purpura and data ssemming the
literaturereview
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Socio-demographics Children: Mean age at diagnosis 5.7 years
(age, gender) Female/male ratio: 3/1
Incidence Children:

- Incidence of acute ITP: 4.0-5.3/ 100 000 children-year,
- Incidence of chronic ITP: 0.46/100 000 children-year;

Adults:

- Incidence of chronic ITP 5.8—6.6/100 000 person-year;
Prevalence Children: Prevalence of chronic ITP 4.6/100 000 children-year
Timeto event tested 1 month, 6 months (acute ITP)

2. Cases

2.1. Populationsfor caserecruitment

2.1.1. Source population

The source population for the study is made of patients who are:
- Hospitalised for the occurrence of the disease in one of the centres participating in th
PGRx Network for AID;
- Or addressed to a centre participating in the PGRx Network for the diagnosis or thi
management of the disease.

2.1.2. Study population for cases

The study population is made of patients from the source population above who are:
* Incident cases patients presenting with the set of symptoms and signs retained for tl
diagnosis of the disease defined further below;
= Reported in PGRx by the specialist participating in PGRX;
= Recruited within 12 months after the date of the occurrence of the first clinical sign identifiec
by a physician;
= Meeting all inclusion and exclusion criteria for the study.

2.2. ldentification of cases

2.2.1 PGRx Centres for the recruitment of cases

Centres eligible to participate to the PGRx Network for the recruitment of contemplated events a

and | th:t have a specialized unit or a
health care network for the management of this disease. These units are selected on the volum
incident cases of the disease that they treat per year.
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2.2.2 Recruitment of cases

Participation must be proposed to all consecutatepts who respond to inclusion and exclusion
criteria for the event in the PGRXx participatingices.

2.2.3. Web entry

Each specialist recruiting a case fills out a maldiata form directly on a secured Internet datayen
system on which they have been individually progigéth a login and a password.

2.3. Information collected

2.3.1. Medical forrh

General information

When the case is included the following data atlected by the recruiting specialist:
- Date of the consultation;
- First and last name, date of birth and gendé¢h@fpatient;
- Inclusion and exclusion criteria;
- Name and address or phone number of the uswingegeneral practitioner of the case
recruited.

Medical information

The following sections of the medical form are uBmdcase ascertainment:

- Date of the first symptoms evocative of the désea

- Description of the symptoms and signs of the Bxcative episode

- Description of biological and imaging finding$ éppropriate and/or available)
- Current and previous chronic diseases

- Elements of differential diagnosis

2.4. Casedefinition

Cases for the study amecident casegi.e. newly diagnosed patients) reported as hawoayirred in
the previous twelve months before the recruitmensaltation.

2.4.1 Case ascertainment

Cases will be validated by an independent experieve panel blind to the medications and
vaccinations status. The panel will review the roaldiorms of all the cases recruited. At the end of
their review of each case, the expert review paslefualify the cases as:

a) Definite

b) Possible

c) Rejected

* The web-based Clinical Research Forms are avaifablconsultation to interested parties upon regjue
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Definite cases only will be used in the main analyPossible cases may be used for potential
“unplanned analysis” (see further below). Rejedasks are used for the identification of biases (se
special section “Identification of biases” furthbelow). The diagnostic criteria to classify the
patients are described below; they have been atldpim internationally accepted definitions to
allow for the recruitment of cases at the earlgeasaof the disease at hand and to better take into
account the age groups concerned by the vaccination

Every year, PGRx centres are contacted to assegmtantial evolution of the diagnosis of the cases

reported previously. Any change in the diagnosithefcase is recorded and the case is reclassified
as definite, possible or rejected.

2.4.2 General definition of cases for the study

A case of idiopathic thrombocytopenic purpura ire&l as the association of:
- Acute onset of symptoms due to thrombocytopenia, fortuitous discover of
thrombocytopenia with a previous history of a ndrplatelet count.
- Possibly presence of typical clinical signs: pet@ehbruising or bleeding.

2.4.3. Definition of definite possible and rejectedges

Cases of idiopathic thrombocytopenic purpura acerdsined by the algorithm in table 2.

Table 2. Casedefinitionsfor the study

Elementsfor definition

Normal platelet
count in the previous

- : Platelet count at
Clinical signs

12 months inclusion
Documented Acute hemorrhage syndrome <50.10/L
Def'n'teca%s """'""""""""""""""'""i:""f"li """ 'd'_ """""" .i: """"""""""""""""""
Documented OTIUTToUS discover o <50. 10/L
thrombocytopenia
Possible cases Not documented Acute hemorrhage syndrome < 50. 10/L

Rejected
cases

Not documented

Fortuitous discover of
thrombocytopenia

whatever the platelet
count
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3. Referents and matching rules

3.1. Definition of referents

Referents to the cases are patients selected fh@empool of potential referents reported by
physicians in general practice, who meet the saemergl inclusion and exclusion criteria as the
cases.

Patients with no reported previous history of theedse considered for the cases, as reported by
themselves or their physician will be selected frbra pool of potential referents in the PGRX
system to serve as referents to cases.

3.2. Recruitment of referents

3.2.1. PGRx Pool of Potential Referents

A network ofca. two hundred and fifty (250) general practition@&s) enrols a pool afa. 2,000
referents each year in the PGRx database and lafammsystem. Each GP in the network is asked
to recruit 1 male and 1 female in the following ag#egories: 18-34, 35-49, 50-64, 65-79 (age strata
may be more detailed or doubled if needed).

For the purpose of the study of autoimmune disarderyounger age groups, voluntary GPs have
been asked to also recruit patients 14 to 17 y.mékes and 2 females per year of age and by
physician).

Physicians who recruit potential referents are estpd to fill an electronic medical data form that
includes medical information on the patient (cutnarescriptions with their motives and diagnoses,
chronic diseases, medical risk factors and somedical data).

Physicians obtain consent of eligible patients &stipipate and transfer the coordinates of the
patients to the PGRXx staff for the telephone ineavy through a secured Internet connection.

PGRx GPs are enrolled for the recruitment of refexren all telephone regions of the country.
Physicians are randomly selected from a genetabfipracticing physicians in a given region. In
order to be enrolled, they must have access toneteind use computerized prescriptions. Those
who agree are provided with a secured access tB@&Rx system on Internet and are instructed on
recruitment of consenting patients, on filling thredical data form and the electronic transfer of
their computerized drug prescriptions over the jonev two years.

Participating physicians are asked to recruit aos@otential referents patients one to three times
year on a rotating basis so that recruitment isimeirrupted in a given region over the year. This
recruitment spread out overtime facilitates matglohselected referents to cases on calendar time.

3.2.2. Referents selected for the study of autoimerdisorders

The selection of referents from the PGRx pool depbal referents proceeds in order to apply the
same inclusion and exclusion criteria as in cases.

(I%RAFT NON-BINDING 13
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26.02.2009
3.3. Matching

To each case is matched at least one referent.ahy meferents as possible meeting the criteria for
the study and allowing proper matching to caseretaned. It is estimated than an average of 4
referents will be available per case with the feilog priority rules:
1) Date of recruitment of the cases and referébases and referents are organised by trimester
of recruitment in a given year (Q1 to Q4): for eachtching criteria below, a referent is looked
for in the same quarter of recruitment as the ocaseé none is found, in the next adjacent quarter
of recruitment, and then the next one again. Ifrmaiched referent is found, the case is not
retained.
2) Age: matching will be done with the followingdar of priority: £ 1 month, then £ 3 months;
then £6 months, then £1 year (for agé&7), then +2 years (for agel8); if no matching referent
is found to a case, the case is not retained.
3) Number of visits to a physician in the previgesar (0-5, >5). If no matching referent is found
to a case, this matching criterion is dropped.
4) Place of residence (region or telephone zoree< will be match to referents of the same
region, if necessary matching will be performedhwreferents from contiguous regions; if
necessary, referents from all France are considered

4. DruQg exposur e ascer tainment

The ascertainment of exposure follows 3 steps:

1 — Identifying and ascertaining drugs and vaccirsesl in the last 2 years

2 — Defining the index date for exposure

3 — Defining the relevant time window at risk foetexposure before that index date.

A subject is considered as 'exposed’ whenever@nease is ascertained during the time window at
risk.

4.1. Identifying drug and vaccine use

4.1.1. Sources of information

Information on drug exposure is obtained from:

A) A structured telephone interview of the patiensésaand referents) or of one of the patient’s
parent (see below)using:

0 an interview guide,

o alist of 19 General Health Conditions,

o alist of up to 20selected drugs for each Geneealtd Condition (see below)

o and visual photographic displays of up to 10 dragkages per General Health
Conditions
a list of all vaccines (with up to 10 visual disggeof packages)

(@)
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B) Medical records obtained from the Treating Physitat the cases and the PGRx GPs
reporting referents:
o Either copies of computerized medical prescriptions
o And/or medical prescription forms filled by theateg physician

For cases, the name of the treating physician andent to contact him/her is obtained from the
patient. They are contacted by the PGRx reseaarh te

Exposure is defined by a combination of the infaiorafrom these two sources (see further below).

The interview is conducted by trained telephonennéewers belonging to the PGRx Call Centre
specialised in pharmacoepidemiology. Patients anelucted through a list of questions. The
duration of the interview is recorded. Interviewaynbe taped for quality control (with the
information of the patient).

Consent is confirmed from the patient (case oregii, or from the patient’ parent at the beginning
of the interview. If the patient is minor (under .8 in France), both the parent and the minor are
asked to be present during the interview. The peastually interviewed is decided by the parent.

4.1.2. Drugq list and drug visual display for thedgd interview

The drug list used in the interview contains roygBR5 brand drug names ( includicg. 50
vaccines, see below), with up to 20 drug namesah ®f the 19 General Health Conditions
categories (see Exhibit 1A) ; they are selectetl wie following criteria (in order of selection):

» Drugs containing new active principles that haverben the market for 3 years or less.

» Drugs targeted in risk management or surveillanaespunder study.

» Drugs that are used by at least 250,000 patiemtggae (selected in order of sales’ figures)
Up to 10 photographic visual displays of drug pa@gsaare provided in the interview guide for each
General Health Condition and for the vaccines (sarder of selection as above).
The drug lists and drug visual displays are systeally reviewed with the patient.

The drug list and drug visual displays are renetheeke times a year using the criteria mentioned
above.

4.1.3. Ascertainment of vaccine use

4.1.3.1. Vaccines in the guided interview

A list of ca. 50 vaccines is provided in a spesgttion of the interview guide and used during the
telephone interview. Cervarix® is one of these Vizes.

For each Cervarix® use reported by the patientfdhewing information is sought for:
— The number of shots received with their date

® To obtain reimbursement of certain health servizesuding drug prescribed, from the national te@surance,
French patients must identify a so-called ‘Treaffiyysician’.
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— The availability at the patient’s of evidencesla# vaccination: medical prescription, health
record, the vaccine package or other, and the Ipbsto obtain the copy of the evidence if
needed

— The batch number of the reported vaccine (if thekpge is available to the patient or if this
number is available in the health record)

— The settings of the vaccination (general pracspecialised physician settings, vaccination
centres or other).

4.1.3.2. Confirmation of Cervarix® use

Reported use of Cervarix® will be considered asiftmed’ when: reported by the patient as used
with at least one of the following source of comfation obtained:
- Vaccine batch number reported by the patientn{fithe drug package or his/her health
record)
- Copy of the doctor’s vaccine prescription or loé¢ thealth record or of other evidence sent
by the patient
- Record of the vaccine prescription sent by thating physician or the GP of the referent

Only confirmed vaccines reported by the patientcmesidered for ‘definite exposure’ (see further
below) in the main analysis of the study. Thus 108Rtlefinite exposure to vaccines used in the
main analysis will be confirmed by at least oneesghye source.

4.1.4. Spontaneously reported drugs

Patients are instructed to report all drugs takethé two years previous to the index date, whether
they were obtained by prescription, over-the-couatdrom the family pharmacy, even if they do
not appear in the drug list of the interview guide.
» Patients are invited to remember OTC, homeopapihigtotherapeutic, traditional medicines,
pharmacists’ preparations and other types of méditathat they may have been taking.
» Hospital medications spontaneously reported by#teent are recorded.

4.1.5. Records of medical prescriptions

AID Cases The treating physician of cases recruited isatarely identified by the specialist who
recruits the patient into PGRx. Or during the imiew of the case Attempts are made (with the
consent of the patient) to contact this physiciad & obtain information on prescriptions and
chronic health conditions of the patients over phevious two years. This is usually successful for
50% of the cases in PGRXx.

Referents The PGRx GPs are asked to transmit extractseofpttients’ electronic records for the
drug prescriptions over the previous two years. rAppnately 90% of them usually do so in an
exploitable way.
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4.2 Index date

4.2.1. Definition of index date

The index date is the date before which drug useg In@aconsidered as exposure and after which
drug use is considered as non exposure.

Within a given case-referent set, the index datkageported date of the first clinical sign
evocative of the disease in the case; it is appbiel matched referents of the set.

4.2.2. Ascertainment of the index date

The index date is ascertained by:
- The date of the first symptoms reported by tloeuiéng physician in the medical form of
the case;

- The date of the first symptoms which led to ataohwith a physician (GP, specialist or
hospital), reported by the case patient duringe¢hephone interview. During this interview,
it is tempted to trace back the history of the ¢weth the patient.

The earliest of these dates will be used as theipal index date for the study if they are not enor
than 1 month apart. If the difference is longer éxpert review panel will decide of the retained
index date of the case, blind on exposure.

4.3. Timewindows at risk

4.3.1. Cervarix® vaccination
» The full vaccination with Cervarix® requires 3 shaiver a period of 6 months (TO and
ideally T1 and T6, with 1 month minimum between &ang shots).
» Each shot is considered as a ‘vaccine use'.
* Exposure is defined as the presence of a vaccieelusng the time-window considered at
risk for developing the event (see below).

4.3.2. Risk associated with each shot

The following assumptions have been retained femtlain analysis:

a) A user may be a person receiving any one shoteoethirety of the Cervarix® vaccination
during the at risk time window :

b) The risk does not vary according to the numbehotsreceived.

c) The risk does not vary according to the rank ofghet

d) After a given shot, and during the time consideaedsk, the instantaneous risk or ‘hazard’
is constant
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4.3.3. Mortal & immortal times

Table 3 presents the time-windows considered ktatisnot at risk for the study. It is based on the
following definitions or mortal and immortal timédliettinenet al, 1989):

1) The initial ‘immortal’ time windowthe time following a contemplated shot during evhan
event, if it occurred, could not be consideredemiiting from this contemplated use and
should consequently be considered as “unexposedioifrelevant previous shot (as
described just below) had occurred.

2) The time at risk after vaccination or “mortal timethe time after the initial immortal time
window, during which an event, if it occurred, aduheoretically be attributable to a
contemplated shot of the vaccination and shouldeguently be considered as “exposed”.
This period of time applies to each vaccine usetjsh

Mortal times of 24 months, 6 months and 2 montlkscansidered for the study of autoimmune
diseases and Cervarix® using the PGRx system. Tabigentifies which have been
retained as the primary, secondary and explordiomg-windows in this study according to
the Scientific Committee. These different time-woag have been selected by consensus
in the absence of definitive biological or epidelogical data on this respect.

3) The final ‘immortal’ time window after last drug aisAfter the last of the mortal time
windows defined above, the time will be considessdt no risk or “immortal”.

Table 3: Time considered potentially at risk after each individual shot of the vaccinefor the
study of ITP
1% 24Hours  2monthst  6monthst 24 months* >24 months*

Secondary Primary  Exploratory Immortal
Mortal Mortal Mortal

Risk Immortal

* After the first 24 hours
4.4. Definite and uncertain exposure

Exposure to Cervarix® will be considered as ‘Daéhonly if:
- The reported use is confirmed by an objective sourc
- The index date for the event (in case and referestsurred during one of the time-
windows at risk (or “mortal” time windows) followgnof the reported shots

Other reported use of Cervarix®, including reportestts not confirmed by an objective source,
confirmed reported uses occurring in one of the artal time windows and vaccine prescription
records not reported by patients, whatever the tmedow, will be considered as “uncertain
exposures to Cervarix®” and controlled for in tlmalgsis (no odds ratios to be published).

5. Co-morbidities and risk factors

Information is recorded for the control of confourgl as well as for performing interaction
analyses:
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5.1. Comor bidities
The following comorbidities are recorded:

- Chronic co-morbidities: documented with the lissckgbed with Exhibit 1A (Appendix 1).
Co-morbidities reported spontaneously are systealbti organised. Both sources allow
classification that is consistent with the Inteioal Classification of Disease& gevision.
Further coding is performed by trained medical sists at PGRx when necessary.

- Past medical history in the previous two years

0 Review of 19 categories of morbid conditions
o Number of visits to a physician in the previousryea
0 Hospitalisations

5.2. Risk factors
Table 4 lists the risk factors considegegriori for the study.

Table4: Risk factors considered a priori for the study of idiopathic thrombocytopenic purpura

Risk factors considered apriori
- Family history of autoimmune disorder (1st degree
- Geographical origin
- Number of vaccines received

6. Proceduresfor the minimization of biasesin data collection and management

6.1. Practices and Procedures

PGRx complies with the Good Pharmacoepidemiolodcattices (GPP) issued by the International
Society for PharmacoEpidemiology (ISPE) revised in 2004
(http//www.pharmacoepi.org/resources/guidelines 2086&m). The PGRx Standard Operating
Procedures are applied, both to data collectiondatal management.

6.2. Minimisation of selection bias

Several techniques are used to limit and/or agkessxtent of this potential bias:

Recruiting centres are instructed to report allesa® PGRX, whatever their exposure, during
their time of participation in the system. Extersalrces of information on the recruitment of
patients are sought for in each centre. The numobgratients included is compared to the
expected number in each centre and reasons foatdes are discussed with investigators. The
sites recruiting autoimmune disorders are visitedyvirequently (on a bi-monthly basis on

average) by trained clinical research assistantslitit reporting and try and document non

reported cases.
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6.3. Minimisation of infor mation bias

6.3.1. Classification of case/referent status

- The exclusion of the occurrence of a previous egmtemyelination diagnosis in cases and
referents is achieved through 2 sources (physiarah patient). The data collected on the
selected referents will further be checked for gresence of elements in favour of
thrombocytopenic disorders (co-morbidities, persdmatories, symptoms spontaneously
reported, drug use). Any referent with a possibledefinite antecedent or presence of
thrombocytopenia will be excluded from the setedérents.

6.3.2. Classification of exposure status

- 100% of exposure considered in the study is esedirmed with an objective source as
described in section 4.4.2.

- Index date: two sources of information are useddfine the index date (the medical form
filled by the physician and the interview of thdipat).

6.4. Information collected on potential confounders

Information on family history of AID is especialbollected for this study, as patients with a family
history of auto-immune disease may be at a lowebatrility of being vaccinated while having a
higher probability of developing the disease andiug vaccine may interact with a familial

predisposition to develop the disease. It is howewticipated that the frequency of this risk facto
in referents is expected to be very low.

7. Statistical issues

7.1. Samplesize

7.1.1. Recruitment expected in PGRx

Table 5 identifies the number of female cases 14€e268s old with the disease expected per year and
for 3 years in PGRx and the corresponding numbeefafrents on average. This number was first

derived from the declarations of the investigatifrthe first centres entered in the PGRx system and
is consistent with the actual recruitment repoitedppendix A2.

Table 5 also reports the date of first case raowrit and the expected date of termination (3 years
after).

Table5: Expected number of casesand referentsfor idiopathic thrombocytopenic purpurain
PGRx and dates of start and of expected end of the study
Females Females Matched Date 1%

14-26y.0Casesly.  14-26y.0Cases.3y. Referents3y. effective S
: Dateend
N N N surveillance
15 45 180
DRAFT NON-BINDING 20

. ® . .
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26.02.2009
7.2. Exposur e estimation

7.2.1. Expected rates of exposure

For the time-window of 6 months, the mean experaéel of exposure in the referents is estimated at
XXXX%0.

Table 6: Estimated exposuresto the vaccine used for power calculation according to thetime
window considered

24 months* 6 months** 2 months***

Expected % of referents
exposed in the time-window
* Not tested for the study of ITP
** Primary time-window for the study of ITP
*** Secondary time-window for the study of ITP: Ragxposure in referents too small

.3. Oddsratios detectable

7.3.1. Direction of effect

8. General Analytical Plan

Analysis will be performed with the SAS 9.1.3 SeeviPack 4, Windows version 5.1.2600
(copyright © 2003 SAS Institute Inc. Cary, NC 2718A) or a more recent version if it becomes
available.

8.1. Descriptive Analysis

Cases and referents will be described for the blasalisted in the previous sections of this protpc
including socio-demographics (age, region, ethpicgocio-economic status) clinical features
(according to Table 2); presence of severe co-rdiibs; individual risk factors (see below);
exposure to Cervarix® vaccine (by time-windows)pagately by age (<18; 48 y.o ) and
case/referent status.

8.2. Univariate comparisons

8.2.1. Risk factors to be considered a priori

The distribution of the risk factors listed in Tabd plus other risk factors that may arise in the
literature and are retained by the Scientific Cotteribefore the analysis (if available in PGRx) wil
be described in cases and referents.

(I%RAFT NON-BINDING 21
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26.02.2009
8.2.2. Risk factors to be listedposteriori

Classes of drugs and categories of co-morbid comditwill be tested for their difference in
distribution between cases and referents. Any esd¢hvariables associated with case/referent status
with a p<0.1 will be retained for the main multivie model analysis.

8.2.3. Assessment of potentially strong confounderssk factors

Matched odds ratios for exposure will be comparetivben sets of subjects presenting with and
without the confounders identifiead priori anda posterioriThe position of the observed odds ratios
will be examined (within or outside the intervafjdadecision taken on the analysis. If the number of
cases and referents with the potentially strongaworders do not allow for an adequate control of
their influence through modelling, the sample ofssesed in the modelling for the sensitivity
analysis will be censored of those with at least subject presenting with the confounder. — The
same approach will be applied by the comparisoodols ratios for exposure to the vaccine in strata
of 25", 50", 75", 100" percentile of ‘multivariate confounding scores’.

8.3. Modelling and Analysisusing Multiple variables

8.3.1. Main model

All retained risk factors identified will be used & multiple modelling of the risk of idiopathic
thrombocytopenic purpura associated with exposufeetrvarix®. A priori suspected and risk
factors identified a posteriori from the univariatealyses will be controlled for. The analysis Wil
also controlled for the use of another HPV vaccgimbursed in FranéeThe risk associated with
the number of shots received will be assessed.

Results will be presented as adjusted odds ratits tveir 95% confidence intervals (two-sided,
estimated with 80% power).

The model considered is the conditional logistigression for the assessment of relative risks
through odds ratios.

8.4. Analysis performed for theidentification of biases
A series of descriptive analyses will be performeddentify potential biases. No results will be
reported as arising from these analyses. Statisésts will be applied when possible to help ia th

interpretation of potential differences or interags.

8.4.1. Selection bias

- Participant patients will be compared to non-pgéints on age, time and centre.

- Centres will be described for their recruitmenticeatage of rejected cases, and the mean
exposure to Cervarix® in the patients reported.eFe@mmparisons between centres will be

6 Gardasil®

(I%RAFT NON-BINDING 22
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26.02.2009
made on the mean exposure prevalence. Cases degerddanterviewed will be compared to
retained cases and to referents for their use pfeig®
Decision will be taken by the Scientific Committe® retain or reject centres with obvious
outlying results in the above analyses.

8.4.2. Information bias

- Diagnostic bias:

Referents identified with any elements in favouadafisorder consistent with or evocative of the
disease, including it$orme fruste will be excluded from the set of referents. Expesto
vaccine reported in the patients’ interviews widl bompared to prescriptions recorded by the
physicians. A separate study of the validity of @qyre ascertainment in PGRXx is conducted. Its
results will be presented to the Scientific Comeatiand potential consequences for the study
protocol considered before the final analysis

8.5. Timing of the analysis

8.5.1. Planned analysis

The main analysis will be performed at 36 monttierahe first index case included in the PGRx
system. This delay may be extended if necessamckieve the recruitment of the sample size
displayed in Table 5.

8.5.2. Unplanned analysis

An unplanned analysis may be performed before nideoé the study:
» At the request of the Health Authorities and wilie tformal agreement of the Cervarix
Scientific Committee.
* Or at the request of the Cervarix Scientific Contea} justified by a possible alert identified
in the literature or through pharmacoviligance répo

This unplanned analysis will use all the methodscdbed in the analytical plan and will be applied
to the sets of cases and referents satisfactomigumiented and to the data considered as
consolidated at that time.

Whatever the results of this unplanned analysis, gtudy will be pursued until the planned

completion since, according to the assumption of $tudy; cases may arise as far as 24 months
after exposure.

9. Discussion of the general study methodology

9.1. Limits of observational research
Biases associated with medical practice

(I%RAFT NON-BINDING 23
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26.02.2009

This study presents limitations associated witheokstional research such as possible indication
bias for the vaccine and preferential diagnosiexposed. While the first one is more likely to bias
the results towards a lesser risk associated vatitimation in the present context, the second may
act in the reverse direction. These two biasesasseciated with medical practice rather than with
the study methods itself and may also be presesbdcalled ‘record-linkage’ or medical database
research as they pertain to the nature of medictity. Note than they are also present in
unblinded cohort studies. Only double blind randsedi clinical trials may completely eliminate
their effect, when the blind is not actually brokerpractice. The feasibility of such trials to ess
the incidence of a rare disease is very low (phbtistrials did not actually have the power to dp so
The ethical justification of larger trials in thigspect is debatable in the absence of any alert.

The very high specificity of the diagnosis and pla¢ential comparisons between the various degrees
of certainty in the diagnosis, as well as the madiformation recorded for both cases and refesrent
will provide useful information on this respect. @onenting for a number of potential confounders
such as family history of disease or behaviouraf@onders will help in minimizing the effect of
indication bias.

9.2. Limits of field case-referent studies

As opposed to studies nested in medical or prasmiglatabases, the field case-referent nature of
recruitment raises the question of potential selachias,i.e. the preferential recruitment into the
study of cases associated with exposure. The geiduias of concern here is notoriety bias where
cases exposed to Cervarix® would be more likelybéoreported than other, non- Cervarix®,
patients. This would bias the results away fromrihé The PGRx methodology, by collecting cases
systematically in the absence of any alert, andoancing the surveillance afa.300 drugs to
clinicians, limits the potential extent of this bias compared to ad hoc case-referent studies.
Important efforts are devoted at minimising thigasi(section 7.2) and assessing its potential
magnitude (section 9.4.1).

Note that the case-referent methodology allowsafenlume of recruitment which is possible only
with very large databases, especially if only déedicases of the disease are considered.

9.3. Nature of referents

The use of physicians as the source of referef®GRXx is a compromise between population-based
referents and hospital based referents. They haga buccessfully used in pharmacoepidemiology
(Abenhaim, 1996). Sampling of population-based regfes may provide more valid estimates of
exposure and behavioural risk factors than sammfrgatients visiting physicians, but they are less
likely to provide valid information on co-morbidis, antecedents and medical risk factors than the
data collected through physicians. Also, the olbjecsource of information on vaccination through
medical records may be of great help in this instafmdospital-based referents are frequently used
because of the convenience of sampling and on seangption that they may help control for
referential biases. They are however frequentlyp@ated with exposure and reporting biases, as
well as with actual referential bias. The pool otgntial referents recruited in PGRX is less subjec
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to this later bias while offering a convenient s®uof sampling of referents to be matched to the
cases.

The matching of referents to cases on the numbersds to physician limits the extent of a bias
associated with increased opportunity to exposuhéctw may be feared with physician-based
referents as opposed to population-based refe(alit®ugh this bias is less likely to play a rate i
the contemplated age groups here). Another, tataiceextent symmetrical, concern is the so-called
‘overmatching’. Overmatching is not a validity biast may impair the efficiency of a study.

9.4. Information biases

For the case/referent status, the specificity aglian PGRx for the diagnosis of cases and also for
the exclusion of referents with history of the dise at hand is very high as compared to any
systematic collection of data available, especiatlycomparison to so-called ‘record-linkage’
databases or usual medical databases.

The infamous ‘recall bias’ feared in studies usiegospective interviews is limited in this study a
100% of reported exposure will have to be basedlmactive information or documentation. The
use of two sources of data on drug use (patierdspagsicians) helps in this process. A separate
validation study of the validity of the ascertaimmhef exposure in PGRXx is planned. Its results will
be made available to the Scientific Committee keefbe final analysis is conducted.

A comparison of observed exposure of referentxpeeted exposures based on the data available at
the end of the study on the reimbursement of vatian will allow for the documentation of these
biases if they exist. A crude case-population campa of exposure will be done using these
reimbursement data for the assessment of the esgaduthe base population and the results
compared with those obtained in this case-refesteraty.

9.5. Residual confounding

Few potentially strong risk factors are known fioe diseases at hand (personal and familial history
of auto-immune disorders, the existence of sevém®nic co-morbidities, ethnicity, and some
drugs). Whether they may interact with vaccinatand/or represent potential confounders of an
association is unknown. Personal or familial higtof AID is thought to lower the probability of
vaccination, but no data is available on this sttbjéAll these variables are expected to have low o
very low prevalence in the sample.

Despite the statistical procedures listed aboveddition to the matching of referents to cases, to
minimize and control for the effect of potentiaindounders, it is always possible that some residual
confounding may still exist at the end of the studye potential magnitude of this residual
confounding effect and its likelihood to explainyapotential observation or association will be
discussed.
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10. Timelines & Reports

ltem Date

Network of PGRx central demyelinatiorbone

Centres On-going for paediatric centres
Recruitment of 1st case

Recruitment of potential Referents On-going

Finalization of PGRX idiopathicMay 2009
thrombocytopenic  purpura -Cervarix®
protocol

1st Annual Descriptive report and blind
analysis

2nd Annual Descriptive report and blind
analysis

Final PGRx idiopathic thrombocytopenic
purpura -Cervarix® Study report

Recruitment reports are issued every month. Descriptive reports provide data on all the variabl
listed in the document.

Personsin charge of theanalysisand reports

The statistical analysis and reports will be conducted under the supervision of
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Appendix 1: Exhibit 1A: PGRx | nformation System General M ethodology
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Appendix 2: Recruitment of idiopathic thrombocytopenic purpurain
PGRXx

Table A2.1 Recruitment of idiopathic thrombocytopepurpura cases in the PGRx System
as of March 2, 2009

__ Participating Recruited Target recruitment
Date of first Cases (all age female cases Females cases 14-26 y.-o.
inclusion centers N 14-26 y.o.
N N per year 3 years
N N

Idiopathic

thrombocytopenic 01/04/2008 13 95 12 15 45
purpura

Figure A2.1 Recruitment of idiopathic thrombocytojgepurpura cases in the PGRx System
as of March 2, 2009
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NOTE

This protocol is provided with thiéxhibit 1A: The general methodology of PGRx
(Appendix 1)which applies to all studies conducted with the R@Rormation System.

The Exhibit 1A is up-dated on a yearly basis byltiternational Scientific Board of PGRX,
taking into account evolution of the System resgltiorm the actual conduct of data collection
and studies. For the purpose of the study of Cex@ain the case of any difference or
apparent discrepancies between the Exhibit 1A @agtesent Protocol, it is this Protocol that
prevails at any time.
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1. Introduction

1.1. Overview of the study

1.1.1. Study Objective

The objective of the study is to assess whetherudee of Cervarix® is associated with a
modified risk of inflammatory arthritis (“the dissal).

1.1.2 .General inclusion & exclusion criteria fbetcases and referents in the study

Study subjects are cases and referents from thexPg&em satisfying with the following
criteria:

Inclusion criteria
* Female gender
* Age 14 to 26 years-old
» Patient residing in France (continental)
« Patient accepting to participate in the study

Exclusion criteria
» Prior reported history of the disease;
« Patient or Patient’'s parent cannot read the intgr\juide or answer a telephone
interview questionnaire in French.

1.1.3. Study design

1.1.3.1. Case-control (or case-referent) methodplog

This study is a systematic case-referent studgoftsists in using the PGRx information
system to:
a) Monitor a large number of neurology centres fordbeurrence of the disease,
b) Match general practice-based controls to thesescastected from the pool of PGRXx
potential referents
c) Document the previous vaccination by Cervarix® éthocases and controls,
d) Estimate the relative risk of the disease in Cex®waccinated females by the odds
ratio (adjusted for a series of confounders aneradtion factors, including other drug
use).

1.1.3.2. Rationale for the choice of the case-adrdesign using PGRx

The case-control (or case-referent) methodolodiiesdesign of choice for the study of rare
events, such as autoimmune disorders in epidenyioltggypower is not affected by the small
incidence of diseases and has proved efficienharmpacoepidemiology (Abenhaim, 1996).
When based on field collection of data, this desiljows for the documentation of individual
risk factors.
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Ad hoc case-control studies in pharmacoepidemiolgyhowever cumbersome and require
a large amount of work and procedure to control fioe various sources of biases
(Wacholder, 1992).

The PGRx Information System (PGRXx) has been deeeldp minimise these difficulties and
biases.

PGRXx is a systematisation of the case-control eaete(or case-referent, Miettinen, 1976)
methodology. It is available in France and Can#idaddresses most of the concerns usually
raised with ad hoc case-control studies. Autoimnuiserders have been listed as conditions
of interests for PGRx since the inception of thetem.

1.2. Overview of the PGRXx Information System (PGRX)

1.2.1. General Description and Methods of PGERXx

The PGRx general methodology is described in PGRtaltase & Information System
Exhibit 1 A —General Methodology

In brief, PGRx has been developed in response é#ucity of databases or information
systems available for the study of rare diseasdtoamlelayed adverse events associated to
medicines, with sufficient power and specificity disease diagnosis and individual risk
factors. It operates since 2007.

The system prospectivelnd_routinelycollects information on:

1) Case$ of a dozen diseasksollected in more than two hundred specialize@rraf
centres and validated through a series of proceduree collection ensures for a
control of selection bias;

2) A large pool of general practice-based potenti&remts from which controls or
referents can be selected and matched to caseseafsds under study. Matching can
be made on calendar time, age, gender, region agdotner relevant parameter
available and can be individual matching or frequyematching. The selection of
referents is performed in such a way to ensureradpresentation of the population-
time experience with the drugs studied in the r@h¢wsource populations,

3) 300 drugs (including vaccines) documented throghguided telephone interviews
and (ii) medical prescription records (in a sampfeeither treating physicians’

! See Exhibit 1A attached
2 |n the PGRx DIS, cases are defined as advevsatsand notnecessarily advergeactions No hypothesis is

madea priori on the causality of the event (as opposed to speos reports of adverse reactions frequently
reported in pharmacovigilance systems).

% The diseases routinely surveyed in the PGRXx InftioneSystem are presently: myocardial infarctiontiple
sclerosis (first central demyelination), GuillaimBé syndrome, lupus erythematosus, cutaneous,lapyssitis
and dermatomyositis, inflammatory arthritis, unsfied connectivitis, type | diabetes, thyroiditis,
thrombocytopenia, suicide attempts, torsade detg®iand acute liver injuries. First results haverbpresented
in various conferences (ICPE, 2008; ISOP, 2008).
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computerized prescriptions or treating physiciareports). All new molecules,
products targeted in risk management plans an@ @4 fproducts used by more than
250 000 persons in the country are listed, inclgditost vaccines. Cervarix® is one
of the vaccines routinely studied. The lists ofglar vaccines specifically studied at
the different dates are provided with the Exhilgit 1

4) Individual behavioural, medical and family risk faxs: smoking, alcohol use,
physical activity, occupation, chronic co-morbidgj familial history of certain
diseases, others.

For each AID a PGRx Scientific Committee, called RxGPathology Specific Scientific
Committee (see Exhibit 1A), has been organisedtla@djeneral methodology for the study of
each AID in PGRx has been developed under the eespif those committees. The collection
of data in PGRx follows the criteria developed hgge committees. Out of these collected
data, the scientific committee for each individgalidy (e.g. the one for Cervarix® and
autoimmune disorders assembled by the manufactunas) select those that it considers
appropriate for its study.

1.2.2. PGRx Network for Autoimmune disease

A network of centres treating patients for thessedses has been assembled to participate in
the PGRx Database and Information System.

Table A2.1 and Figure A2.1 in the Appendix 2 repdite number of centres participating in
the collection of cases afflammatory arthritis the date of start of the surveillance of this
disease in the system, the number of cases retmstéar by age group (14-26 years old, all
age groups) and the objectives of recruitment par in the System.

1.3. Overview of the literature

1.3.1 Epidemiology of inflammatory arthritis

Worldwide, rheumatoid arthritis (RA) is the mostnumon form of chronic inflammatory
arthritis. In France, RA prevalence rate in adwds lbeen estimated at 0.4% (0.6% among
women, 0.1% among men) approximately corresponthn$50 000 cases in France (Kahn
MF, from the national public health insurance dats) 2004). Kahn has also estimated the RA
incidence rate of 20/100 000 person/year (>20 Yyd¢hat seems to be constant over the past 20
years; the female to male ratio is 2 or 3:1, andrefeses with age. The peak age specific
incidence rate by sex is 55-64 years for women &nd5 years for men, with an important
standard deviation (about 25 years). The prevalstets vary between regions with a north-
south gradient in Europe: 0.6% in Finland, 0.32%-rance and 0.13% en lItaly (Symmons,
2002).

The paediatric forms of chronic inflammatory afilsriare heterogeneous and are named
Juvenile Rheumatoid Arthritis (JRA). In France JiRidence rate ranges between 1.3 and
3.2/100 000/ year. In Norway incidence rate rangesveen 0.8 and 22.6/100 000/ year in
children less than 16 years old. Cooper (2003)amges incidence rates to 17/100 000 person-

(%RAFT NON-BINDING 7
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26.02.2009

year (USA 11.7/100 000 between 1960 and 1993, amavdyy 22.6/100 000 between 1985-
1994) and prevalence rates to 148/100 000. In Erapcevalence lies between 10 and
20/100 000. In Australia prevalence was estimagtd/éen 8 and 400/100 000 for children less
than 16 years. Problems with the case definitiod #reir identification may explain such
results. The most frequent form is oligoarthrid®% of JRA), followed by polyarthritis with
negative rheumatoid factor (22%), spondylarthropgt8%), and the systemic forms (9%).
Age of onset and sex ratio are different betweasdhdiseases (for instance, oligoarthritis
concerns young girls of 4-6 years old). Anti-nuclaatibodies are present in 80% of patients
with oligoarthritis.

1.3.2. Risk factors associated with inflammatotidtis

Risk factors for RA are genetic (60% contributiamd environmental (Symmons, 2002; Aho,
2004):

- Hereditary predisposition: brother of a homozyguatie with a RA has a risk of 15% of
developing RA. Genes from the HLA-DR group are imed in this predisposition;
they are more frequent among homozygote twins.

- Rheumatoid Factor (RF) is an IgM type auto-antibdty/ specificity is lower than the
anti-cyclic citrullinated peptide (CCP) antibodid2atients with RF antibodies have
worst prognostic than patients without RF, and Réignts are categorized between
these two groups.

- Estrogens may have a protective effect becausenpgtireated with oral contraceptive
slow down the evolution of the disease, and remisaf RA is induced during
pregnancy.

- Tobacco consumption is a risk factor for all inflaatory arthritis with positive
rheumatoid factor. It could be associated withdbeerity of the disease.

1.4. Drugs allegedly associated with inflammatoryréhritis

1.4.1. All drugs

Bannwarth (2007) reviewed the literature on drugs @accines potentially associated with the
occurrence of rheumatoid arthritis. There is nalemce of a link between vaccines and the
occurrence of this disease. A case-control analysithe GPRD studied the association
between hepatitis B vaccination and arthritis alndndt observe any association.

1.4.2. Time windows at risk used in studies

In the above mentioned study, time-windows varysgyeral months to several years have
been used for the study of the relation betwedarnmhatory arthritis and vaccines.

Table 1 summarizes the main features stemming fhentiterature review.
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Table 1: Epidemiology of inflammatory arthritis and data stemming the literature review

Socio-demographics (age, gender) Adults: 55-64 years for women and 65-75
years old for men
2 or3women /1 man
Children: Young girls of 4-6 years old
Incidence France: - Adults: 20/Flnhabitants / year
- children: 1.3 to 3.2/100 000/ year
Children: - USA:11.7/100 000 (1960-1993)
- Norway: 22.6/100 000 (1985-1994)

Prevalence France: 0.4%
Time to event tested <1 year, A years, byears
2. Cases

2.1. Populations for case recruitment

2.1.1. Source population

The source population for the study is made of patients who are:
- Hospitalised for the occurrence of the disease in one of the centres participating in the
PGRx Network for AID;
- Or addressed to a centre participating in the PGRx Network for the diagnosis or the
management of the disease.

2.1.2. Study population for cases

The study population is made of patients from the source population above who are:
* Incident cases patients presenting with the set of symptoms and signs retained for the
diagnosis of the disease defined further below;
= Reported in PGRx by the specialist participating in PGRX;
= Recruited within 12 months after the date of the occurrence of the first clinical sign
identified by a physician;
= Meeting all inclusion and exclusion criteria for the study.

2.2. Ildentification of cases

2.2.1 PGRx Centres for the recruitment of cases

Centres eligible to participate to the PGRx Network for the recruitment of contemplated events
ar N -~ - have a specialized unit

or a health care network for the management of this disease. These units are selected on the
volume of incident cases of the disease that they treat per year.
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2.2.2 Recruitment of cases

Participation must be proposed to all consecutiséepts who respond to inclusion and
exclusion criteria for the event in the PGRXx p#@pating centres.

2.2.3. Web entry

Each specialist recruiting a case fills out a maldiata form directly on a secured Internet data
entry system on which they have been individuattywmled with a login and a password.

2.3. Information collected

2.3.1. Medical forrh

General information

When the case is included the following data atlected by the recruiting specialist:
- Date of the consultation;
- First and last name, date of birth and gendé¢h@fpatient;
- Inclusion and exclusion criteria;
- Name and address or phone number of the uswingegeneral practitioner of the
case recruited.

Medical information

The following sections of the medical form are usmdcase ascertainment:

- Date of the first symptoms evocative of the désea

- Description of the symptoms and signs of the Bxcative episode

- Description of biological and imaging finding$ éppropriate and/or available)
- Current and previous chronic diseases

- Familial history (¥ degree) of Autoimmune Disorders.

- Recent pregnancy or surgery

- Elements of differential diagnosis

2.4. Case definition

Cases for the study airecident casesi.e. newly diagnosed patients) reported as having
occurred in the previous twelve months before goeuitment consultation.

2.4.1 Case ascertainment

Cases will be validated by an independent expetiiewe panel blind to the medications and
vaccinations status. The panel will review the roaldforms of all the cases recruited. At the
end of their review of each case, the expert reyganel will qualify the cases as:

a) Definite

b) Possible

* The web-based Clinical Research Forms are avaifablconsultation to interested parties upon regue
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c) Rejected

Definite cases only will be used in the main analyBossible cases may be used for potential
“unplanned analysis” (see further below). Rejeatedes are used for the identification of
biases (see special section “Identification of ésddurther below). The diagnostic criteria to
classify the patients are described below; theyHhsmen adapted from internationally accepted
definitions to allow for the recruitment of caseshe early stages of the disease at hand and to
better take into account the age groups concemdiebvaccination.

Every year, PGRXx centres are contacted to assegmthntial evolution of the diagnosis of the

cases reported previously. Any change in the disignaf the case is recorded and the case is
reclassified as definite, possible or rejected. .

2.4.2 General definition of cases for the study

Cases for the study amecident casesf inflammatory arthritis reported as having ocedrin

the previous twelve months before the recruitmensaltation.

Patients presenting with a spondylarthritis or rnmiéent or palindromic rheumatism or
psoriasis are excluded.

2.4.4. Summary table for case definition

Cases of inflammatory arthritis are ascertainethbyalgorithm simplified in table 2:

Table 2: Case definition for the study

Clinical presentation Auto antibodies and imaging

Definite cases At least 3 of the following criteria : With or without anticitrullinated peptide
» Inflammatory pain chronology antibodies
=  More than 2 joints with synovitis With or without Rheumatoid factor
and/or pain With or without radiological articulation
= Involvement of joints of the hand destruction
= Bilateral disorders
AND disorder present for at least 6 weeks

Possible cases At least 2 of the 4 criteria above With or without anticitrullinated peptide
AND disorder present for at least 6 weeksantibodies
With or without Rheumatoid factor
With or without radiological articulation
destruction
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3. Referents and matching rules

3.1. Definition of referents

Referents to the cases are patients selected tnenpdol of potential referents reported by
physicians in general practice, who meet the saamergl inclusion and exclusion criteria as
the cases.

Patients with no reported previous history of tieedse considered for the cases, as reported
by themselves or their physician will be selectemif the pool of potential referents in the
PGRXx system to serve as referents to cases.

3.2. Recruitment of referents

3.2.1. PGRx Pool of Potential Referents

A network ofca. two hundred and fifty (250) general practition@@Ps) enrols a pool afa.
2,000 referents each year in the PGRx databaselrdodnation system. Each GP in the
network is asked to recruit 1 male and 1 femalthéfollowing age categories: 18-34, 35-49,
50-64, 65-79 (age strata may be more detailed oibldd if needed).

For the purpose of the study of autoimmune disarderyounger age groups, voluntary GPs
have been asked to also recruit patients 14 tad 2ymales and 2 females per year of age and
by physician).

Physicians who recruit potential referents are estpd to fill an electronic medical data form
that includes medical information on the patienir(ent prescriptions with their motives and
diagnoses, chronic diseases, medical risk factudssame biological data).

Physicians obtain consent of eligible patientsddipipate and transfer the coordinates of the
patients to the PGRXx staff for the telephone ineawy through a secured Internet connection.

PGRx GPs are enrolled for the recruitment of refexén all telephone regions of the country.
Physicians are randomly selected from a genetabflisracticing physicians in a given region.
In order to be enrolled, they must have accessatrriet and use computerized prescriptions.
Those who agree are provided with a secured atogbe PGRXx system on Internet and are
instructed on recruitment of consenting patients,filing the medical data form and the
electronic transfer of their computerized drug prggions over the previous two years.

Participating physicians are asked to recruit aofgiotential referents patients one to three
times a year on a rotating basis so that recruitnsemot interrupted in a given region over the
year. This recruitment spread out overtime fat¢égamatching of selected referents to cases on
calendar time.

3.2.2. Referents selected for the study of autoimerdisorders

The selection of referents from the PGRx pool dkptal referents proceeds in order to apply
the same inclusion and exclusion criteria as iegas
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3.3. Matching

To each case is matched at least one referent. &wsy meferents as possible meeting the
criteria for the study and allowing proper matchtogcase are retained. It is estimated than an
average of 4 referents will be available per caisle the following priority rules:
1) Date of recruitment of the cases and refere@tses and referents are organised by
trimester of recruitment in a given year (Q1 to Q) each matching criteria below, a
referent is looked for in the same quarter of rgrent as the case or, if none is found, in
the next adjacent quarter of recruitment, and themext one again. If no matched referent
is found, the case is not retained.
2) Age: matching will be done with the followingdar of priority: + 1 month, then £ 3
months; then £6 months, then 1 year (for agk7), then £2 years (for age18); if no
matching referent is found to a case, the casetisatained.
3) Number of visits to a physician in the previgesir (0-5, >5). If no matching referent is
found to a case, this matching criterion is dropped
4) Place of residence (region or telephone zoregex will be match to referents of the
same region, if necessary matching will be perfarmgth referents from contiguous
regions; if necessary, referents from all Franeecansidered.

4. Drug exposure ascertainment

The ascertainment of exposure follows 3 steps:

1 — Identifying and ascertaining drugs and vaccirsesl in the last 2 years

2 — Defining the index date for exposure

3 — Defining the relevant time window at risk foetexposure before that index date.

A subject is considered as 'exposed’ whenever ainease is ascertained during the time
window at risk.

4.1. Identifying drug and vaccine use

4.1.1. Sources of information

Information on drug exposure is obtained from:

A) A structured telephone interview of the patiensgsaand referents) or of one of the
patient’s parent (see below)using:

0 an interview guide,

o alist of 19 General Health Conditions,

o alist of up to 20selected drugs for each GeneealltH Condition (see
below)

o and visual photographic displays of up to 10 dragkages per General
Health Conditions

o alist of all vaccines (with up to 10 visual disgdaof packages)
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B) Medical records obtained from the Treating Physitat the cases and the PGRx GPs
reporting referents:
o Either copies of computerized medical prescriptions
o And/or medical prescription forms filled by theateg physician

For cases, the name of the treating physician andent to contact him/her is obtained from
the patient. They are contacted by the PGRXx relse¢asmn

Exposure is defined by a combination of the infarorafrom these two sources (see further
below).

The interview is conducted by trained telephoneriiewers belonging to the PGRx Call
Centre specialised in pharmacoepidemiology. Patierg conducted through a list of
guestions. The duration of the interview is recdrdeterviews may be taped for quality
control (with the information of the patient).

Consent is confirmed from the patient (case oregf}, or from the patient’ parent at the
beginning of the interview. If the patient is mirfander 18 y.o in France), both the parent and
the minor are asked to be present during the i@ervlrhe person actually interviewed is
decided by the parent.

4.1.2. Drugq list and drug visual display for thedgd interview

The drug list used in the interview contains royg®5 brand drug names ( includiog. 50
vaccines, see below), with up to 20 drug namesah ©f the 19 General Health Conditions
categories (see Exhibit 1A) ; they are selecteti wie following criteria (in order of
selection):
» Drugs containing new active principles that haverben the market for 3 years or less.
» Drugs targeted in risk management or surveillanaespunder study.
> Drugs that are used by at least 250,000 patiemtggae (selected in order of sales’
figures)
Up to 10 photographic visual displays of drug pagsaare provided in the interview guide for
each General Health Condition and for the vacc{sasie order of selection as above).
The drug lists and drug visual displays are systealsy reviewed with the patient.

The drug list and drug visual displays are renetheeke times a year using the criteria
mentioned above.

4.1.3. Ascertainment of vaccine use

4.1.3.1. Vaccines in the guided interview

A list of ca. 50 vaccines is provided in a spesgttion of the interview guide and used during
the telephone interview. Cervarix® is one of theaecines.

® To obtain reimbursement of certain health servizesuding drug prescribed, from the national tieal
insurance, French patients must identify a so-g@dlleeating Physician’.
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For each Cervarix® use reported by the patientfdhewing information is sought for:
— The number of shots received with their date
— The availability at the patient’s of evidenceslo# vaccination: medical prescription,
health record, the vaccine package or other, amgassibility to obtain the copy of the
evidence if needed
— The batch number of the reported vaccine (if thekpge is available to the patient or if
this number is available in the health record)
— The settings of the vaccination (general pracgspecialised physician settings,
vaccination centres or other).

4.1.3.2. Confirmation of Cervarix® use

Reported use of Cervarix® will be considered asfermed’ when: reported by the patient as
used with at least one of the following sourceaffamation obtained:
- Vaccine batch number reported by the patienti{ftbe drug package or his/her health
record)
- Copy of the doctor’s vaccine prescription or loé thealth record or of other evidence
sent by the patient
- Record of the vaccine prescription sent by tlating physician or the GP of the
referent

Only confirmed vaccines reported by the patient @mesidered for ‘definite exposure’ (see
further below) in the main analysis of the studizu$ 100% of definite exposure to vaccines
used in the main analysis will be confirmed byeaist one objective source.

4.1.4. Spontaneously reported drugs

Patients are instructed to report all drugs taketheé two years previous to the index date,
whether they were obtained by prescription, overd¢bunter or from the family pharmacy,
even if they do not appear in the drug list ofititerview guide.

» Patients are invited to remember OTC, homeopapihigtotherapeutic, traditional
medicines, pharmacists’ preparations and othestgpenedications that they may have
been taking.

» Hospital medications spontaneously reported by#ieent are recorded.

4.1.5. Records of medical prescriptions

AID Cases The treating physician of cases recruited isatively identified by the specialist
who recruits the patient into PGRx. Or during th&iview of the case Attempts are made
(with the consent of the patient) to contact thisygician and to obtain information on
prescriptions and chronic health conditions of pagents over the previous two years. This is
usually successful for 50% of the cases in PGRXx.

Referents The PGRx GPs are asked to transmit extractseopé#tients’ electronic records for
the drug prescriptions over the previous two yeApproximately 90% of them usually do so
in an exploitable way.
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4.2 Index date

4.2.1. Definition of index date

The index date is the date before which drug usg beaconsidered as exposure and after
which drug use is considered as non exposure.

Within a given case-referent set, the index datkageported date of the first clinical sign
evocative of the disease in the case; it is appbeadl matched referents of the set.

4.2.2. Ascertainment of the index date

The index date is ascertained by:
- The date of the first symptoms reported by tloeuiéng physician in the medical
form of the case;

- The date of the first symptoms which led to ataohwith a physician (GP,
specialist or hospital), reported by the case patlaring the telephone interview.
During this interview, it is tempted to trace babk history of the event with the
patient.

The earliest of these dates will be used as theipal index date for the study if they are not
more than 1 month apart. If the difference is lorihe expert review panel will decide of the
retained index date of the case, blind on exposure.

4.3. Time windows at risk

4.3.1. Cervarix® vaccination
* The full vaccination with Cervarix® requires 3 sholer a period of 6 months (TO and
ideally T1 and T6, with 1 month minimum between &ang shots).
» Each shot is considered as a ‘vaccine use’.
* Exposure is defined as the presence of a vaccimee dusing the time-window
considered at risk for developing the event (séevije

4.3.2. Risk associated with each shot

The following assumptions have been retained femtlain analysis:

a) A user may be a person receiving any one shot eretitirety of the Cervarix®
vaccination during the at risk time window :

b) The risk does not vary according to the numbehotsreceived.

c) The risk does not vary according to the rank ofghet

d) After a given shot, and during the time consideaédisk, the instantaneous risk or
‘hazard’ is constant
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4.3.3. Mortal & immortal times

Table 3 presents the time-windows considered ktatisiot at risk for the study. It is based on
the following definitions or mortal and immortairies (Miettineret al, 1989):

1) The initial ‘immortal’ time windowthe time following a contemplated shot during
which an event, if it occurred, could not be coestdl as resulting from this
contemplated use and should consequently be coedides “unexposed” if no
relevant previous shot (as described just below)dw@urred.

2) The time at risk after vaccination or “mortal timethe time after the initial immortal
time window, during which an event, if it occurremuld theoretically be attributable
to a contemplated shot of the vaccination and shoahsequently be considered as
“exposed”. This period of time applies to each waease (shot)

Mortal times of 24 months, 6 months and 2 monthes @nsidered for the study of
autoimmune diseases and Cervarix® using the PGRiersy Table 3 identifies
which have been retained as the primary, secorataexploratory time-windows in
this study according to the Scientific Committebe3e different time-windows have
been selected by consensus in the absence oftoefibiological or epidemiological
data on this respect.

3) The final ‘immortal’ time window after last drugeisAfter the last of the mortal time
windows defined above, the time will be considexedt no risk or “immortal”.

Table 3: Time considered potentially at risk aftereach individual shot of the vaccine for
the study of inflammatory arthritis
1% 24 Hours 2 months* 6 months* 24 months*  >24 months*
Exploratory = Secondary  Primary Immortal
Mortal Mortal Mortal

Risk Immortal
* After the first 24 hours

4.4. Definite and uncertain exposure

Exposure to Cervarix® will be considered as ‘Ddéhonly if:
- The reported use is confirmed by an objective surc
- The index date for the event (in case and refereatsurred during one of the time-
windows at risk (or “mortal” time windows) followgnof the reported shots

Other reported use of Cervarix®, including repontieds not confirmed by an objective source,
confirmed reported uses occurring in one of the artal time windows and vaccine
prescription records not reported by patients, edat the time window, will be considered as
“uncertain exposures to Cervarix®” and controlled in the analysis (no odds ratios to be
published).
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5. Co-morbidities and risk factors

Information is recorded for the control of confourglas well as for performing interaction
analyses:

5.1. Comorbidities
The following comorbidities are recorded:

- Chronic co-morbidities: documented with the lissck#bed with Exhibit 1A (Appendix
1). Co-morbidities reported spontaneously are systeally organised. Both sources
allow classification that is consistent with theéeimational Classification of Diseases
9" revision. Further coding is performed by traineddmal archivists at PGRx when
necessary.

- Past medical history in the previous two years

o0 Review of 19 categories of morbid conditions
o Number of visits to a physician in the previousryea
0 Hospitalisations

5.2. Risk factors
Table 4 lists the risk factors considegegriori for the study.

Table 4: Risk factors considered a priori for the tudy of inflammatory arthritis

Risk factors considered a priori
- Family history of autoimmune disorder (1st degree
- Geographical origin
- Recent pregnancy
- Smoking
- Number of vaccines received

6. Procedures for the minimization of biases in da collection and management

6.1. Practices and Procedures

PGRx complies with the Good Pharmacoepidemiologledctices (GPP) issued by the
International  Society for PharmacoEpidemiology  &pP revised in 2004
(http//www.pharmacoepi.org/resources/guidelines 208&m). The PGRx Standard Operating
Procedures are applied, both to data collectiondatal management.

6.2. Minimisation of selection bias

Several techniques are used to limit and/or agkessxtent of this potential bias:
Recruiting centres are instructed to report allesa PGRX, whatever their exposure,
during their time of participation in the systenxt&nal sources of information on the
recruitment of patients are sought for in each reernthe number of patients included is
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compared to the expected number in each centreemsbns for deviations are discussed
with investigators. The sites recruiting autoimmuthsorders are visited very frequently
(on a bi-monthly basis on average) by trained céihresearch assistants to elicit reporting
and try and document non reported cases.

6.3. Minimisation of information bias

6.3.1. Classification of case/referent status

- The exclusion of the occurrence of a previous dlerorflammatory arthritis diagnosis
in cases and referents is achieved through 2 se{ptg/sician and patient). The data
collected on the selected referents will furtherchecked for the presence of elements
in favour of rheumatologic disorders (co-morbiditiepersonal history, symptoms
spontaneously reported, drug use). Any referent aipossible or definite antecedent
or presence of chronic inflammatory arthritis vaé excluded from the set of referents.

6.3.2. Classification of exposure status

- 100% of exposure considered in the study is asafirmed with an objective source
as described in section 4.4.2.

- Index date: two sources of information are useddfine the index date (the medical
form filled by the physician and the interview bEtpatient).

6.4. Information collected on potential confounders

Information on family history of AID is especialyollected for this study, as patients with a
family history of auto-immune disease may be aiveelr probability of being vaccinated while
having a higher probability of developing the dseand/or the vaccine may interact with a
familial predisposition to develop the diseaseaslhowever anticipated that the frequency of
this risk factor in referents is expected to beyvew.

7. Statistical issues

7.1. Sample size

7.1.1. Recruitment expected in PGRx

Table 5 identifies the number of female cases 14&4s old with the disease expected per
year and for 3 years in PGRx and the correspondurgber of referents on average. This
number was first derived from the declarationsh&f investigators of the first centres entered
in the PGRx system and is consistent with the dctcauitment reported in Appendix A2.

Table 5 also reports the date of first case raoerntt and the expected date of termination (3
years after).
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Table 5: Expected number of cases and referents fanflammatory arthritis in PGRx and
dates of start and of expected end of the study

Females Females Matched Date T

14-26 y.0 Cases/.y. 14-26y.0 Cases/. 3y Referents 3y. effective Eﬁgiﬁg
N N N surveillance
10 30 120 July 2009 July 2009

7.2. Exposure estimation

7.2.2. Expected rates of exposure

For the time-window of 24 months, the mean experdésl of exposure in the referents is
estimated at 5%.

Table 6: Estimated exposure to the vaccine used fpower calculation according to the
time window considered

24 months

Expected % of referents

0,
exposed in the time-window XXXX%0

7.3. Odds ratios detectable

7.3.1. Direction of effect

The scientific committee has considered that soaseines may as well decrease or increase
the risk of auto-immune disease. Statistics arsegumently presented as two-sided.

Tables 7 presents the odds ratio ascertainabléfasedt from unity with 80% power and 95%
confidence (2-sided)using the expected sampleaskesand referents expected to be recruited
over 3 years according to Table 5, and using thm&xe rate displayed in Table 6 for the
primary mortal time defined in Table 4 for this dyu

Estimates have been made using StatCalc® in E@infdersion 6 and verified with the
formula provided in SchlesselnfamBoth estimates are close enough.

Table 7. Odds ratio (OR) detectable in the primaryanalysis for the risk of inflammatory
arthritis in vaccine users

14-26y.0 14-26y.0 Expected OR detected #| OR detected #
Expected Female| Expected exposure of StatCalc® Schlesselman
Cases* Referents referentst formula
N N
30 120 XXXX%0

* 3 years recruitment
# With 95% 2-sided confidence and 80% power

TPrimary time window at risk of 24 months afterleabot (mortal time),

® Case-control studies: Design, Conduct, AnalysaswN ork: Oxford University Press, 1982. 354pp
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8. General Analytical Plan

Analysis will be performed with the SAS 9.1.3 SeeviPack 4, Windows version 5.1.2600
(copyright © 2003 SAS Institute Inc. Cary, NC 271B5A) or a more recent version if it
becomes available.

8.1. Descriptive Analysis

Cases and referents will be described for the bkegalisted in the previous sections of this
protocol, including socio-demographics (age, regathnicity, socio-economic status) clinical
features (according to Table 2); presence of sesemmorbidities; individual risk factors (see
below); exposure to Cervarix® vaccine (by time-wing), separately by age (<1818 y.o)
and case/referent status.

8.2. Univariate comparisons

8.2.1. Risk factors to be considered a priori

The distribution of the risk factors listed in Tabl plus other risk factors that may arise in the
literature and are retained by the Scientific Cotteri before the analysis (if available in
PGRXx) will be described in cases and referents.

8.2.2. Risk factors to be listedposteriori

Classes of drugs and categories of co-morbid comditwill be tested for their difference in
distribution between cases and referents. Any e$dhvariables associated with case/referent
status with a p<0.1 will be retained for the mainltmariate model analysis.

8.2.3. Assessment of potentially strong confounderssk factors

Matched odds ratios for exposure will be comparetivben sets of subjects presenting with
and without the confounders identifiadpriori anda posterioriThe position of the observed
odds ratios will be examined (within or outside ihierval) and decision taken on the analysis.
If the number of cases and referents with the piatiénstrong confounders do not allow for an
adequate control of their influence through modegllithe sample of sets used in the modelling
for the sensitivity analysis will be censored obgh with at least one subject presenting with
the confounder. — The same approach will be apgiedhe comparison of odds ratios for
exposure to the vaccine in strata of"2%0", 75" 100" percentile of ‘multivariate
confounding scores’.

8.3. Modelling and Analysis using Multiple variables

8.3.1. Main model

All retained risk factors identified will be used & multiple modelling of the risk of
inflammatory arthritis associated with exposur€tvarix®. A priori suspected and risk
factors identified a posteriori from the univariaigalyses will be controlled for. The analysis
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will be also controlled for the use of another HPA¢cine reimbursed in Frarlc& he risk
associated with the number of shots received wilhEsessed.

Results will be presented as adjusted odds ratits tweir 95% confidence intervals (two-
sided, estimated with 80% power).

The model considered is the conditional logistgression for the assessment of relative risks
through odds ratios.

8.4. Analysis performed for the identification of bases
A series of descriptive analyses will be perforn@ddentify potential biases. No results will
be reported as arising from these analyses. Statisests will be applied when possible to

help in the interpretation of potential differencggnteractions.

8.4.1. Selection bias

- Participant patients will be compared to non-pgéints on age, time and centre.

- Centres will be described for their recruitmenticeatage of rejected cases, and the
mean exposure to Cervarix® in the patients reporteate comparisons between
centres will be made on the mean exposure prevaléases rejected and interviewed
will be compared to retained cases and to refefentheir use of Cervarix®

Decision will be taken by the Scientific Committigeretain or reject centres with obvious

outlying results in the above analyses.

8.4.2. Information bias

-  Diagnostic bias:

Referents identified with any elements in favourlaadisorder consistent with or evocative
of the disease, including itorme fruste will be excluded from the set of referents.
Exposure to vaccine reported in the patients’ inésvs will be compared to prescriptions
recorded by the physicians. A separate study ofvitielity of exposure ascertainment in
PGRXx is conducted. Its results will be presentethéScientific Committee and potential
consequences for the study protocol consideredddfe final analysis

8.5. Timing of the analysis

8.5.1. Planned analysis

The main analysis will be performed at 36 monthsrathe first index case included in the
PGRx system. This delay may be extended if necgdsanchieve the recruitment of the
sample size displayed in Table 5.

" Gardasil®
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8.5.2. Unplanned analysis

An unplanned analysis may be performed before rtdeoé the study:
» At the request of the Health Authorities and while formal agreement of the Cervarix
Scientific Committee.
* Or at the request of the Cervarix Scientific Conteeif justified by a possible alert
identified in the literature or through pharmacimahce reports.

This unplanned analysis will use all the methodscdbed in the analytical plan and will be
applied to the sets of cases and referents sabsigcdocumented and to the data considered
as consolidated at that time.

Whatever the results of this unplanned analysis,stiudy will be pursued until the planned

completion since, according to the assumption & #tudy; cases may arise as far as 24
months after exposure.

9. Discussion of the general study methodology

9.1. Limits of observational research

Biases associated with medical practice

This study presents limitations associated with eokstional research such as possible
indication bias for the vaccine and preferentiagtiosis in exposed. While the first one is
more likely to bias the results towards a less&k associated with vaccination in the present
context, the second may act in the reverse dinecfldfiese two biases are associated with
medical practice rather than with the study methtsi#sf and may also be present in so-called
‘record-linkage’ or medical database research ag fertain to the nature of medical activity.
Note than they are also present in unblinded costdies. Only double blind randomised
clinical trials may completely eliminate their eftewhen the blind is not actually broken in
practice. The feasibility of such trials to ass#ss incidence of a rare disease is very low
(published trials did not actually have the poweidb so). The ethical justification of larger
trials in this respect is debatable in the abseheay alert.

The very high specificity of the diagnosis and gogential comparisons between the various
degrees of certainty in the diagnosis, as welhasitedical information recorded for both cases
and referents will provide useful information onstimespect. Documenting for a number of
potential confounders such as family history okdse or behavioural confounders will help in
minimizing the effect of indication bias.

9.2. Limits of field case-referent studies
As opposed to studies nested in medical or prasmmiplatabases, the field case-referent nature

of recruitment raises the question of potentiaba@n bias,.e. the preferential recruitment
into the study of cases associated with exposure.s€lection bias of concern here is notoriety
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bias where cases exposed to Cervarix® would be iilaly to be reported than other, non-

Cervarix®, patients. This would bias the resultagWom the null. The PGRx methodology,

by collecting cases systematically in the abseri@ny alert, and announcing the surveillance
of ca.300 drugs to clinicians, limits the potential ext®f this bias as compared to ad hoc
case-referent studies. Important efforts are devateminimising this bias (section 7.2) and
assessing its potential magnitude (section 9.4.1).

Note that the case-referent methodology allowsafeplume of recruitment which is possible
only with very large databases, especially if aid§inite cases of the disease are considered.

9.3. Nature of referents

The use of physicians as the source of refere&GRXx is a compromise between population-
based referents and hospital based referents. Tiese been successfully used in
pharmacoepidemiology (Abenhaim, 1996). Sampling population-based referents may
provide more valid estimates of exposure and belaai risk factors than sampling of patients
visiting physicians, but they are less likely tayde valid information on co-morbidities,
antecedents and medical risk factors than the dallacted through physicians. Also, the
objective source of information on vaccination tigh medical records may be of great help in
this instance. Hospital-based referents are fratjuersed because of the convenience of
sampling and on the assumption that they may hefhtral for referential biases. They are
however frequently associated with exposure andrteyy biases, as well as with actual
referential bias. The pool of potential referergsruited in PGRX is less subject to this later
bias while offering a convenient source of sampbhgeferents to be matched to the cases.

The matching of referents to cases on the numbeisdé to physician limits the extent of a
bias associated with increased opportunity to ex@osvhich may be feared with physician-
based referents as opposed to population-basesemefe(although this bias is less likely to
play a role in the contemplated age groups heraptlfer, to a certain extent symmetrical,
concern is the so-called ‘overmatching’. Overmatghs not a validity bias but may impair the
efficiency of a study.

9.4. Information biases

For the case/referent status, the specificity agltiein PGRx for the diagnosis of cases and
also for the exclusion of referents with historytioé disease at hand is very high as compared
to any systematic collection of data available,eesly in comparison to so-called ‘record-
linkage’ databases or usual medical databases.

The infamous ‘recall bias’ feared in studies usragospective interviews is limited in this
study as 100% of reported exposure will have tobbhsed on objective information or
documentation. The use of two sources of data ag dse (patients and physicians) helps in
this process. A separate validation study of thiedis of the ascertainment of exposure in
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PGRXx is planned. Its results will be made availablthe Scientific Committee before the final
analysis is conducted.

A comparison of observed exposure of referentsxipeeted exposures based on the data
available at the end of the study on the reimbuesgnof vaccination will allow for the
documentation of these biases if they exist. A eradse-population comparison of exposure
will be done using these reimbursement data foragsessment of the exposure of the base
population and the results compared with thoselioddan this case-referent study.

9.5. Residual confounding

Few potentially strong risk factors are known foe diseases at hand (personal and familial higibry
auto-immune disorders, the existence of severenahroo-morbidities, ethnicity, and some drugs).
Whether they may interact with vaccination andépresent potential confounders of an association is
unknown. Personal or familial history of AID is tight to lower the probability of vaccination, but n
data is available on this subject. All these \@lga are expected to have low or very low prevaenc
the sample.

Despite the statistical procedures listed abovegdufition to the matching of referents to cases,
to minimize and control for the effect of potentta@infounders, it is always possible that some
residual confounding may still exist at the endited study. The potential magnitude of this
residual confounding effect and its likelihood tapkin any potential observation or
association will be discussed based,
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10. Timelines & Reports

Item

Date

Network of PGRx inflammatory arthriti
Centres

sDone, and on-going for paediatriciarn
centres

Recruitment of 1st case April 2008
Recruitment of potential Referents On-going
Finalisation of PGRx inflammatoryMay 2009
arthritis -Cervarix® protocol

1st Annual Descriptive report and blind

analysis

2nd Annual Descriptive report and blind

analysis

Final PGRx inflammatory arthritis |-

Cervarix® Study report

Recruitment reports are issued every month. Descriptive reports provide data on all the

variables listed in the document.

Persons in charge of the analysis and reports

The statistical analysis and reports will

be conducted under the supervision o
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Appendix 1: Exhibit 1A: PGRx Information System Gereral Methodology
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Appendix 2: Recruitment of inflammatory arthritis i n PGRX

Table A2.1 Recruitment of inflammatory arthritis cases in the PGRx System as of March 2, 2009

Participatin Recruited Target recruitment
Date of first PaliNg - 5ses (all age female cases Females cases 14-26 y.-0.
inclusion centers N 14-26 y.o.
N per year 3 years
N
N N
Group 2
(inflammatory
arthritis, lupus 153 24 30 9%
myositis)
Inflammatory
arthritis 02/04/2008 15 63 5 - -

Figure A2.1 Recruitment of inflammatory arthritis cases in the PGRx System as of March 2, 2009

Recruitment of incident cases of auto-immune connectivitis (Group 2)*

180

160

140 o

';Jr —=— All ages recruited
120

100 - I""'Jr
..’..l"l ——14-26 years-old recruited females

—*— 14-26 objective

Number of inclusions of incident cases

Date of inclusions

* Group 2 : Incident cases of lupus erythematosus, inflammatory arthritis, myositis and
undifferenciated connectivitis and scleroderma
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NOTE

This protocol is provided with thiéxhibit 1A: The general methodology of PGRx
(Appendix 1)which applies to all studies conducted with the R@Rormation System.

The Exhibit 1A is up-dated on a yearly basis byltiternational Scientific Board of PGRX,
taking into account evolution of the System resgltiorm the actual conduct of data collection
and studies. For the purpose of the study of Cex@ain the case of any difference or
apparent discrepancies between the Exhibit 1A @agtesent Protocol, it is this Protocol that
prevails at any time.
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1. Introduction

1.1. Overview of the study

1.1.1. Study Objective

The objective of the study is to assess whetherudee of Cervarix® is associated with a
modified risk of myositis and dermatomyositis (“ttheease”).

1.1.2 .General inclusion & exclusion criteria fbetcases and referents in the study

Study subjects are cases and referents from thexPg&em satisfying with the following
criteria:

Inclusion criteria
* Female gender
* Age 14 to 26 years-old
» Patient residing in France (continental)
« Patient accepting to participate in the study

Exclusion criteria
» Prior reported history of the disease;
« Patient or Patient’'s parent cannot read the irggr\juide or answer a telephone
interview questionnaire in French.

1.1.3. Study design

1.1.3.1. Case-control (or case-referent) methodplog

This study is a systematic case-referent studgoftsists in using the PGRx information
system to:
a) Monitor a large number of neurology centres fordbeurrence of the disease,
b) Match general practice-based controls to thesescastected from the pool of PGRXx
potential referents
c) Document the previous vaccination by Cervarix® éthocases and controls,
d) Estimate the relative risk of the disease in Cex®waccinated females by the odds
ratio (adjusted for a series of confounders aneradtion factors, including other drug
use).

1.1.3.2. Rationale for the choice of the case-adrdesign using PGRx

The case-control (or case-referent) methodolodiiesdesign of choice for the study of rare
events, such as autoimmune disorders in epidenyioltggypower is not affected by the small
incidence of diseases and has proved efficienharmpacoepidemiology (Abenhaim, 1996).
When based on field collection of data, this desiljows for the documentation of individual
risk factors.
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Ad hoc case-control studies in pharmacoepidemiolgyhowever cumbersome and require
a large amount of work and procedure to control fioe various sources of biases
(Wacholder, 1992).

The PGRx Information System (PGRXx) has been deeeldp minimise these difficulties and
biases.

PGRXx is a systematisation of the case-control eaete(or case-referent, Miettinen, 1976)
methodology. It is available in France and Can#idaddresses most of the concerns usually
raised with ad hoc case-control studies. Autoimnuiserders have been listed as conditions
of interests for PGRx since the inception of thetem.

1.2. Overview of the PGRXx Information System (PGRX)

1.2.1. General Description and Methods of PGERXx

The PGRx general methodology is described in PGRtaltase & Information System
Exhibit 1 A —General Methodology

In brief, PGRx has been developed in response é#ucity of databases or information
systems available for the study of rare diseasdtoamlelayed adverse events associated to
medicines, with sufficient power and specificity disease diagnosis and individual risk
factors. It operates since 2007.

The system prospectivelnd_routinelycollects information on:

1) Case$ of a dozen diseasksollected in more than two hundred specialize@rraf
centres and validated through a series of proceduree collection ensures for a
control of selection bias;

2) A large pool of general practice-based potenti&remts from which controls or
referents can be selected and matched to caseseafsds under study. Matching can
be made on calendar time, age, gender, region agdotner relevant parameter
available and can be individual matching or frequyematching. The selection of
referents is performed in such a way to ensureradpresentation of the population-
time experience with the drugs studied in the r@h¢wsource populations,

3) 300 drugs (including vaccines) documented throghguided telephone interviews
and (ii) medical prescription records (in a sampfeeither treating physicians’

! See Exhibit 1A attached
2 |n the PGRx DIS, cases are defined as advevsatsand notnecessarily advergeactions No hypothesis is

madea priori on the causality of the event (as opposed to speos reports of adverse reactions frequently
reported in pharmacovigilance systems).

% The diseases routinely surveyed in the PGRXx InftioneSystem are presently: myocardial infarctiontiple
sclerosis (first central demyelination), GuillaimBé syndrome, lupus erythematosus, cutaneous,lapyssitis
and dermatomyositis, inflammatory arthritis, unsfied connectivitis, type | diabetes, thyroiditis,
thrombocytopenia, suicide attempts, torsade detg®iand acute liver injuries. First results haverbpresented
in various conferences (ICPE, 2008; ISOP, 2008).
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computerized prescriptions or treating physiciareports). All new molecules,
products targeted in risk management plans an@ @4 fproducts used by more than
250 000 persons in the country are listed, inclgditost vaccines. Cervarix® is one
of the vaccines routinely studied. The lists ofglar vaccines specifically studied at
the different dates are provided with the Exhilgit 1

4) Individual behavioural, medical and family risk faxs: smoking, alcohol use,
physical activity, occupation, chronic co-morbidgj familial history of certain
diseases, others.

For each AID a PGRx Scientific Committee, called RXxGPathology Specific Scientific
Committee (see Exhibit 1A), has been organisedtla@djeneral methodology for the study of
each AID in PGRx has been developed under the eespif those committees. The collection
of data in PGRx follows the criteria developed hgge committees. Out of these collected
data, the scientific committee for each individgalidy (e.g. the one for Cervarix® and
autoimmune disorders assembled by the manufactunas) select those that it considers
appropriate for its study.

1.2.2. PGRx Network for Autoimmune disease

A network of centres treating patients for thessedses has been assembled to participate in
the PGRx Database and Information System.

Table A2.1 and Figure A2.1 in the Appendix 2 repdite number of centres participating in
the collection of cases of myositis and dermatontigoshe date of start of the surveillance of
this disease in the system, the number of casesitext so far by age group (14-26 years old,
all age groups) and the objectives of recruitmemtyear in the System.

1.3. Overview of the literature

1.3.1 Epidemiology of myositis

The incidence rate of myositis (polymyositis, detomayositis, inclusion-body myositis)
ranges from 0.2 and 1 per 100 000 person-year kBgJ2003 & Briani, 2006). Differences in
case definition can explain the discrepancies batwstudies. The frequency of myositis as a
stand-alone disorder or in association with othetesnic diseases remains unknown. Few
prevalence data is available. In the USA, myosiiigdence rate is 1.8 per 100 000 person-year
and prevalence rate is 5.1 per 100 000 (Jakob$87)1

The female to male sex ratio varies between therdiiit forms of myositis. For all myositis,
the female/male ratio is about 2/1, for juvenilenis the ratio is 1/1 and 9/1 in the forms
associated with other connective tissue diseas#gmiositis is seen after the second decade
of life. Inclusion-body myositis is more common fimen over the age of 50 than in other
population groups. In all age-groups, dermatomigsid the most common form and
polymyositis the least common; inclusion body mtiess the commonest myopathy above the
age of 50.
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Dermatomyositis affects both children and adults] aomen more than men. In children,
dermatomyositis is the most frequent inflammatoryopathy whereas polymyositis is very
rare.

1.3.2. Risk factors associated with myositis

Genetic factors may have a role, as suggestedrbyamilial occurrences and association with
certain HLA genes (DRB1 and HLA DQA1) (Dalakas, 20

The association between myositis and the developmemalignancy had been described
(Benveniste, 2007 &Levine, 2006).

1.4. Drugs allegedly associated with myositis

1.4.1. All drugs

Drug-induced muscle disorders show a large spectafmclinical presentations from
asymptomatic elevated serum muscles enzymes leieeksgvere myopathies. Drug-induced
myopathy usually develops insidiously. The onsetlafical manifestations can occur from
days to months after exposure to the causativetagammmonly, patients present with
nonspecific complaints of progressive, generalinedcle weakness, muscle pain (myalgia), or
fatigue. The clinical and histopathological featurdepend on the causative agent and
individual susceptibility.

Many drugs have been implicated as causes of miyppaicluding lipid-lowering agents
(particularly statins), antimalarials, colchiciregrticosteroids, penicillamine, zidovudine, and
drugs associated with abuse, such as alcohol ayain

For statins the risk of myopathies has been foymstlown and warnings are issued by the
manufacturers (Bannwarth, 2002).

1.4.2. Time windows at risk used in studies

No epidemiological study has been conducted foretaion between myositis and vaccines.
Table 1 summarizes the main features stemming fhentiterature review.

Table 1: Epidemiology of myositis and data stemminghe literature review

Socio-demographics (age, gender) All ages
Female/male ratio is about 2/1,

For juvenile forms the ratio is 1/1
Incidence USA 1963-82: 5,5.18 (Oddis, 1990);

1.8.10 person.year (Jakobson, 1997);

0.2-1.18 person.year (Dalakas 2003,

Briani 2006)
Prevalence USA: 5.1 per 100 000

Time to event tested -
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2. Cases

2.1. Populations for case recruitment

2.1.1. Source population

The source population for the study is made of patients who are:
- Hospitalised for the occurrence of the disease in one of the centres participating in the
PGRx Network for AID;
- Or addressed to a centre participating in the PGRx Network for the diagnosis or the
management of the disease.

2.1.2. Study population for cases

The study population is made of patients from the source population above who are:
» Incident cases patients presenting with the set of symptoms and signs retained for the
diagnosis of the disease defined further below;
= Reported in PGRx by the specialist participating in PGRX;
= Recruited within 12 months after the date of the occurrence of the first clinical sign
identified by a physician;
= Meeting all inclusion and exclusion criteria for the study.

2.2. ldentification of cases

2.2.1 PGRx Centres for the recruitment of cases

Centres eligible to participate to the PGRx Network for the recruitment of contemplated events
ar N -~ N ! have a specialized unit

or a health care network for the management of this disease. These units are selected on the
volume of incident cases of the disease that they treat per year.

2.2.2 Recruitment of cases

Participation must be proposed to all consecutive patients who respond to inclusion and
exclusion criteria for the event in the PGRX patrticipating centres.

2.2.3. Web entry

Each specialist recruiting a case fills out a medical data form directly on a secured Internet data
entry system on which they have been individually provided with a login and a password.
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2.3. Information collected

2.3.1. Medical forrh

General information

When the case is included the following data atlected by the recruiting specialist:
- Date of the consultation;
- First and last name, date of birth and gendé¢h@bpatient;
- Inclusion and exclusion criteria;
- Name and address or phone number of the uswingegeneral practitioner of the
case recruited.

Medical information

The following sections of the medical form are uBmdcase ascertainment:

- Date of the first symptoms evocative of the désea

- Description of the symptoms and signs of the Bxcative episode

- Description of biological, histopathological amthaging findings (if appropriate
and/or available)

- Current and previous chronic diseases

- Personal history of autoimmune disorders.

- Elements of differential diagnosis

2.4. Case definition

Cases for the study amecident case¢i.e. newly diagnosed patients) reported as having
occurred in the previous twelve months before dueuitment consultation.

2.4.1 Case ascertainment

Cases will be validated by an independent expetiewe panel blind to the medications and
vaccinations status. The panel will review the roaldforms of all the cases recruited. At the
end of their review of each case, the expert reyganel will qualify the cases as:

a) Definite

b) Possible

c) Rejected

Definite cases only will be used in the main analyBossible cases may be used for “potential
unplanned analysis” (see further below). Rejectesks are used for the identification of biases
(see special section “Identification of biases'tlier below). The diagnostic criteria to classify
the patients are described below; they have beepted from internationally accepted
definitions to allow for the recruitment of caseshe early stages of the disease at hand and to
better take into account the age groups concemdiebvaccination.

* The web-based Clinical Research Forms are avaifablconsultation to interested parties upon regjue
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Every year, PGRx centres are contacted to asseg®thantial evolution of the diagnosis of the
cases reported previously. Any change in the disignaf the case is recorded and the case is
reclassified as definite, possible or rejected. .

2.4.2 General definition of cases for the study

Cases for the study are incident cases of disomlersative myositis and dermatomyositis:

v Reported as having occurred in the previous twetwenths before the recruitment
consultation.

v And with clinical and biological presentation cortipke with the onset of myositis and
dermatomyositis.

2.4.3. Summary tables for case definition

Table 2 presents the algorithm for the case defmior the study for incident myositis and
dermatomyositis evocative disorders.

Table 2: Case definition for the study of incidenimyositis or dermatomyaositis evocative
disorders (Adapted from Hoogendijk, 2004)

Arguments

Definite cases Proximal Weakness OR Pain OR specific (eyelidsofr@pe rash, hands
Gottron papules) rash
AND Raised CPK blood levels OR positive EMG
AND Positive biopsy, inflammation OR necrosis
Accepted Diseases
- Polymyositis (pure)
- Polymyositis associated with arthritis, intdérat lung
disease, Raynaud phenomenon, lupus, or scleraderm
anti-synthetase (OR anti-SRP OR anti-Mi2) antiesd
- Dermatomyositis
Possible cases Proximal Weakness OR Pain
Biopsy with normal standard optic microscopy
(AND
Widespread muscle cells HLA-class | molecules hgpgression OR C5b-9
muscle capillary deposits)

Rejected cases Paraneoplastic myositis
Cancer
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3. Referents and matching rules

3.1. Definition of referents

Referents to the cases are patients selected tnenpdol of potential referents reported by
physicians in general practice, who meet the saamergl inclusion and exclusion criteria as
the cases.

Patients with no reported previous history of tieedse considered for the cases, as reported
by themselves or their physician will be selectemif the pool of potential referents in the
PGRXx system to serve as referents to cases.

3.2. Recruitment of referents

3.2.1. PGRx Pool of Potential Referents

A network ofca. two hundred and fifty (250) general practition@@Ps) enrols a pool afa.
2,000 referents each year in the PGRx databaselrdodnation system. Each GP in the
network is asked to recruit 1 male and 1 femalthéfollowing age categories: 18-34, 35-49,
50-64, 65-79 (age strata may be more detailed oibldd if needed).

For the purpose of the study of autoimmune disarderyounger age groups, voluntary GPs
have been asked to also recruit patients 14 tad 2ymales and 2 females per year of age and
by physician).

Physicians who recruit potential referents are estpd to fill an electronic medical data form
that includes medical information on the patienir(ent prescriptions with their motives and
diagnoses, chronic diseases, medical risk factudssame biological data).

Physicians obtain consent of eligible patientsddipipate and transfer the coordinates of the
patients to the PGRXx staff for the telephone ineavy through a secured Internet connection.

PGRx GPs are enrolled for the recruitment of refexén all telephone regions of the country.
Physicians are randomly selected from a genetabflisracticing physicians in a given region.
In order to be enrolled, they must have accessatrriet and use computerized prescriptions.
Those who agree are provided with a secured atogbe PGRXx system on Internet and are
instructed on recruitment of consenting patients,filing the medical data form and the
electronic transfer of their computerized drug prggions over the previous two years.

Participating physicians are asked to recruit aofgiotential referents patients one to three
times a year on a rotating basis so that recruitnsemot interrupted in a given region over the
year. This recruitment spread out overtime fat¢égamatching of selected referents to cases on
calendar time.

3.2.2. Referents selected for the study of autoimerdisorders

The selection of referents from the PGRx pool dkptal referents proceeds in order to apply
the same inclusion and exclusion criteria as iegas
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3.3. Matching

To each case is matched at least one referent. &wsy meferents as possible meeting the
criteria for the study and allowing proper matchtogcase are retained. It is estimated than an
average of 4 referents will be available per caisle the following priority rules:
1) Date of recruitment of the cases and refere@tses and referents are organised by
trimester of recruitment in a given year (Q1 to Q) each matching criteria below, a
referent is looked for in the same quarter of rgrent as the case or, if none is found, in
the next adjacent quarter of recruitment, and themext one again. If no matched referent
is found, the case is not retained.
2) Age: matching will be done with the followingdar of priority: + 1 month, then £ 3
months; then £6 months, then 1 year (for agk7), then £2 years (for age18); if no
matching referent is found to a case, the casetisatained.
3) Number of visits to a physician in the previgesir (0-5, >5). If no matching referent is
found to a case, this matching criterion is dropped
4) Place of residence (region or telephone zoregex will be match to referents of the
same region, if necessary matching will be perfarmgth referents from contiguous
regions; if necessary, referents from all Franeecansidered.

4. Drug exposure ascertainment

The ascertainment of exposure follows 3 steps:

1 — Identifying and ascertaining drugs and vaccirsesl in the last 2 years

2 — Defining the index date for exposure

3 — Defining the relevant time window at risk foetexposure before that index date.

A subject is considered as 'exposed’ whenever ainease is ascertained during the time
window at risk.

4.1. Identifying drug and vaccine use

4.1.1. Sources of information

Information on drug exposure is obtained from:

A) A structured telephone interview of the patiensgsaand referents) or of one of the
patient’s parent (see below)using:

0 an interview guide,

o alist of 19 General Health Conditions,

o alist of up to 20selected drugs for each GeneealltH Condition (see
below)

o and visual photographic displays of up to 10 dragkages per General
Health Conditions

o alist of all vaccines (with up to 10 visual disgdaof packages)
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B) Medical records obtained from the Treating Physitat the cases and the PGRx GPs
reporting referents:
o Either copies of computerized medical prescriptions
o And/or medical prescription forms filled by theateg physician

For cases, the name of the treating physician andent to contact him/her is obtained from
the patient. They are contacted by the PGRXx relse¢asmn

Exposure is defined by a combination of the infarorafrom these two sources (see further
below).

The interview is conducted by trained telephoneriiewers belonging to the PGRx Call
Centre specialised in pharmacoepidemiology. Patierg conducted through a list of
guestions. The duration of the interview is recdrdeterviews may be taped for quality
control (with the information of the patient).

Consent is confirmed from the patient (case oregf}, or from the patient’ parent at the
beginning of the interview. If the patient is mirfander 18 y.o in France), both the parent and
the minor are asked to be present during the ir@ervlrhe person actually interviewed is
decided by the parent.

4.1.2. Drugq list and drug visual display for thedgd interview

The drug list used in the interview contains roygBR5 brand drug names ( includicg. 50
vaccines, see below), with up to 20 drug namesah ®f the 19 General Health Conditions
categories (see Exhibit 1A) ; they are selectetl wie following criteria (in order of
selection):
» Drugs containing new active principles that haverben the market for 3 years or less.
» Drugs targeted in risk management or surveillanaespunder study.
> Drugs that are used by at least 250,000 patiemtggae (selected in order of sales’
figures)
Up to 10 photographic visual displays of drug pa&gsaare provided in the interview guide for
each General Health Condition and for the vacc{sasie order of selection as above).
The drug lists and drug visual displays are systealsy reviewed with the patient.

The drug list and drug visual displays are renetheeke times a year using the criteria
mentioned above.

4.1.3. Ascertainment of vaccine use

4.1.3.1. Vaccines in the guided interview

A list of ca. 50 vaccines is provided in a spesgttion of the interview guide and used during
the telephone interview. Cervarix® is one of theaecines.

® To obtain reimbursement of certain health servizesuding drug prescribed, from the national tieal
insurance, French patients must identify a so-g@dlleeating Physician’.

(%RAFT NON-BINDING 14
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26 02 2009
For each Cervarix® use reported by the patientfdhewing information is sought for:
— The number of shots received with their date
— The availability at the patient’s of evidenceslod vaccination: medical prescription,
health record, the vaccine package or other, amgassibility to obtain the copy of the
evidence if needed
— The batch number of the reported vaccine (if thekpge is available to the patient or if
this number is available in the health record)
— The settings of the vaccination (general pracgspecialised physician settings,
vaccination centres or other).

4.1.3.2. Confirmation of Cervarix® use

Reported use of Cervarix® will be considered asfermed’ when: reported by the patient as
used with at least one of the following sourceaffamation obtained:
- Vaccine batch number reported by the patienti{ftbe drug package or his/her health
record)
- Copy of the doctor’s vaccine prescription or loé thealth record or of other evidence
sent by the patient
- Record of the vaccine prescription sent by tlating physician or the GP of the
referent

Only confirmed vaccines reported by the patient @mesidered for ‘definite exposure’ (see
further below) in the main analysis of the studizu$ 100% of definite exposure to vaccines
used in the main analysis will be confirmed byeaist one objective source.

4.1.4. Spontaneously reported drugs

Patients are instructed to report all drugs takethé two years previous to the index date,
whether they were obtained by prescription, overd¢bunter or from the family pharmacy,
even if they do not appear in the drug list ofititerview guide.

» Patients are invited to remember OTC, homeopapihigtotherapeutic, traditional
medicines, pharmacists’ preparations and othestgpenedications that they may have
been taking.

» Hospital medications spontaneously reported by#ieent are recorded.

4.1.5. Records of medical prescriptions

AID Cases The treating physician of cases recruited isatively identified by the specialist
who recruits the patient into PGRx. Or during th&iview of the case Attempts are made
(with the consent of the patient) to contact thisygician and to obtain information on
prescriptions and chronic health conditions of pagents over the previous two years. This is
usually successful for 50% of the cases in PGRXx.

Referents The PGRx GPs are asked to transmit extractseopé#tients’ electronic records for
the drug prescriptions over the previous two yeApproximately 90% of them usually do so
in an exploitable way.
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4.2 Index date

4.2.1. Definition of index date

The index date is the date before which drug usg beaconsidered as exposure and after
which drug use is considered as non exposure.

Within a given case-referent set, the index datkageported date of the first clinical sign
evocative of the disease in the case; it is appbeadl matched referents of the set.

4.2.2. Ascertainment of the index date

The index date is ascertained by:
- The date of the first symptoms reported by tleeuieing physician in the medical
form of the case;

- The date of the first symptoms which led to ataohwith a physician (GP,
specialist or hospital), reported by the case patearing the telephone interview.
During this interview, it is tempted to trace babk history of the event with the
patient.

The earliest of these dates will be used as theipal index date for the study if they are not
more than 1 month apart. If the difference is larihe expert review panel will decide of the
retained index date of the case, blind on exposure.

4.3. Time windows at risk

4.3.1. Cervarix® vaccination
* The full vaccination with Cervarix® requires 3 sholer a period of 6 months (TO and
ideally T1 and T6, with 1 month minimum between ang shots).
» Each shot is considered as a ‘vaccine use'’.
* Exposure is defined as the presence of a vacciee dusing the time-window
considered at risk for developing the event (séevije

4.3.2. Risk associated with each shot

The following assumptions have been retained femtlain analysis:

a) A user may be a person receiving any one shot eretftirety of the Cervarix®
vaccination during the at risk time window :

b) The risk does not vary according to the numbehotsreceived.

c) The risk does not vary according to the rank ofghet

d) After a given shot, and during the time consideaédisk, the instantaneous risk or
‘hazard’ is constant
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4.3.3. Mortal & immortal times

Table 3 presents the time-windows considered ktatisiot at risk for the study. It is based on
the following definitions or mortal and immortairies (Miettineret al, 1989):

1) The initial ‘immortal’ time windowthe time following a contemplated shot during
which an event, if it occurred, could not be coestdl as resulting from this
contemplated use and should consequently be coedides “unexposed” if no
relevant previous shot (as described just below)dw@urred.

2) The time at risk after vaccination or “mortal timethe time after the initial immortal
time window, during which an event, if it occurremuld theoretically be attributable
to a contemplated shot of the vaccination and shoahsequently be considered as
“exposed”. This period of time applies to each waease (shot)

Mortal times of 24 months, 6 months and 2 monthes @nsidered for the study of
autoimmune diseases and Cervarix® using the PGRiersy Table 3 identifies
which have been retained as the primary, secorata\exploratory time-windows in
this study according to the Scientific Committebe3e different time-windows have
been selected by consensus in the absence oftokefibiological or epidemiological
data on this respect.

3) The final ‘immortal’ time window after last drugeiAfter the last of the mortal time
windows defined above, the time will be considemsdt no risk or “immortal”.

Table 3: Time considered potentially at risk aftereach individual shot of the vaccine for
the study of myaositis evocative disorders
1% 24 Hours 2 months* 6 months* 24 months*  >24 months*
Exploratory = Secondary  Primary Immortal
Mortal Mortal Mortal

Risk Immortal
* After the first 24 hours

4.4. Definite and uncertain exposure

Exposure to Cervarix® will be considered as ‘Ddaéhonly if:
- The reported use is confirmed by an objective surc
- The index date for the event (in case and refereatsurred during one of the time-
windows at risk (or “mortal” time windows) followgnof the reported shots

Other reported use of Cervarix®, including repontieds not confirmed by an objective source,
confirmed reported uses occurring in one of the artal time windows and vaccine
prescription records not reported by patients, edat the time window, will be considered as
“uncertain exposures to Cervarix®” and controlled in the analysis (no odds ratios to be
published).
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5. Co-morbidities and risk factors

Information is recorded for the control of confourglas well as for performing interaction
analyses:

5.1. Comorbidities
The following comorbidities are recorded:

- Chronic co-morbidities: documented with the lissck#bed with Exhibit 1A (Appendix
1). Co-morbidities reported spontaneously are systeally organised. Both sources
allow classification that is consistent with theéeimational Classification of Diseases
9" revision. Further coding is performed by traineddmal archivists at PGRx when
necessary.

- Past medical history in the previous two years

o0 Review of 19 categories of morbid conditions
o Number of visits to a physician in the previousryea
0 Hospitalisations

5.2. Risk factors
Table 4 lists the risk factors considegegriori for the study.

Table 4: Risk factors considered a priori for the tudy of incident myositis and
dermatomyositis evocative disorders

Risk factors considered a priori
- Family history of autoimmune disorder (1st degree
- Geographical origin
- Number of vaccines received

6. Procedures for the minimization of biases in da collection and management

6.1. Practices and Procedures

PGRx complies with the Good Pharmacoepidemiologkedctices (GPP) issued by the
International  Society for PharmacoEpidemiology @ @&$P revised in 2004
(http//www.pharmacoepi.org/resources/guidelines 208&m). The PGRx Standard Operating
Procedures are applied, both to data collectiondatal management.

6.2. Minimisation of selection bias

Several techniques are used to limit and/or agkessxtent of this potential bias:
Recruiting centres are instructed to report allesatd PGRXx, whatever their exposure,
during their time of participation in the systenxt&nal sources of information on the
recruitment of patients are sought for in each reenthe number of patients included is
compared to the expected number in each centreemsbns for deviations are discussed
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with investigators. The sites recruiting autoimmuhsorders are visited very frequently
(on a bi-monthly basis on average) by trained céihresearch assistants to elicit reporting
and try and document non reported cases.

6.3. Minimisation of information bias

6.3.1. Classification of case/referent status

- The exclusion of the occurrence of a previous ntigdiagnosis in cases and referents
is achieved through 2 sources (physician and patifihe data collected on the
selected referents will further be checked for pinesence of elements in favour of
myositis evocative disorders (co-morbidities, paedo histories, symptoms
spontaneously reported, drug use). Any referert wipossible or definite antecedent
or presence of myositis will be excluded from teed referents.

6.3.2. Classification of exposure status

- 100% of exposure considered in the study is ueefirmed with an objective source
as described in section 4.4.2.

- Index date: two sources of information are useddfine the index date (the medical
form filled by the physician and the interview bEtpatient).

6.4. Information collected on potential confounders

Information on family history of AID is especialollected for this study, as patients with a
family history of auto-immune disease may be aiveer probability of being vaccinated while
having a higher probability of developing the ds®and/or the vaccine may interact with a
familial predisposition to develop the diseases lhowever anticipated that the frequency of
this risk factor in referents is expected to beyvew.

7. Statistical issues

7.1. Sample size

7.1.1. Recruitment expected in PGRx

Table 5 identifies the number of female cases 14&6s old with the disease expected per
year and for 3 years in PGRx and the correspondumgber of referents on average. This
number was first derived from the declarationshef investigators of the first centres entered
in the PGRx system and is consistent with the dctcauitment reported in Appendix A2.

Table 5 also reports the date of first case raowrt and the expected date of termination (3
years after).
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Table 5: Expected number of cases and referents fonyositis or dermatomyositis
evocative disorders in PGRx and dates of start andf expected end of the study

Females Females Matched Date I Expected
14-26 y.0 Cases/.y. 14-26y.0 Cases/. 3y Referents 3y. effective P
) Date end
N N N surveillance
5-10 25 100

7.2. Exposure estimation
7.2.1. Expected rates of exposure

For the time-window of 24 months, the mean experdsel of exposure in the referents is
estimated at xxx%.

Table 6: Estimated exposure to the vaccine used fpower calculation according to the
time window considered

24 months

Expected % of referents
exposed in the time-window

7.3. Odds ratios detectable

7.3.1. Direction of effect

The scientific committee has considered that soateines may as well decrease or increase
the risk of auto-immune disease. Statistics arseguently presented as two-sided.

Tables 7 presents the odds ratio ascertainabléfasedt from unity with 80% power and 95%
confidence (2-sided) using the expected sampleaskes and referents expected to be recruited
over 3 years according to Table 5, and using thmsxre rate displayed in Table 6 for the
primary mortal time defined in Table 4 for this dyu

Estimates have been made using StatCalc® in E@infersion 6 and verified with the
formula provided in Schlesselnfamoth estimates are close enough.

Table 7. Odds ratio (OR) detectable in the primaryanalysis for the risk of myositis and
dermatomyositis in vaccine users

14-26 y.0 Expected | 14-26 y.o Expected Expected exposure | OR detected #| OR detected #
Female Cases* Referents of referentst StatCalc® Schlesselman
N N formula
25 100

* 3 years recruitment
# With 95% 2-sided confidence and 80% power

tPrimary time window at risk of 24 months afterkeabot (mortal time),

® Case-control studies: Design, Conduct, AnalysaswN ork: Oxford University Press, 1982. 354pp
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8. General Analytical Plan

Analysis will be performed with the SAS 9.1.3 SeeviPack 4, Windows version 5.1.2600
(copyright © 2003 SAS Institute Inc. Cary, NC 271B5A) or a more recent version if it
becomes available.

8.1. Descriptive Analysis

Cases and referents will be described for the bkegalisted in the previous sections of this
protocol, including socio-demographics (age, regathnicity, socio-economic status) clinical
features (according to Table 2); presence of sesemmorbidities; individual risk factors (see
below); exposure to Cervarix® vaccine (by time-wing), separately by age (<1818 y.o)
and case/referent status.

8.2. Univariate comparisons

8.2.1. Risk factors to be considered a priori

The distribution of the risk factors listed in Tabl plus other risk factors that may arise in the
literature and are retained by the Scientific Cotteri before the analysis (if available in
PGRXx) will be described in cases and referents.

8.2.2. Risk factors to be listedposteriori

Classes of drugs and categories of co-morbid comditwill be tested for their difference in
distribution between cases and referents. Any e$dhvariables associated with case/referent
status with a p<0.1 will be retained for the mainltmariate model analysis.

8.2.3. Assessment of potentially strong confounderssk factors

Matched odds ratios for exposure will be comparetivben sets of subjects presenting with
and without the confounders identifiadpriori anda posterioriThe position of the observed
odds ratios will be examined (within or outside ihirval) and decision taken on the analysis.
If the number of cases and referents with the piatiénstrong confounders do not allow for an
adequate control of their influence through modegllithe sample of sets used in the modelling
for the sensitivity analysis will be censored obgh with at least one subject presenting with
the confounder. — The same approach will be apgiedhe comparison of odds ratios for
exposure to the vaccine in strata of"2%0", 75" 100" percentile of ‘multivariate
confounding scores’.

8.3. Modelling and Analysis using Multiple variables

8.3.1. Main model

All retained risk factors identified will be used & multiple modelling of the risk of myositis
and dermatomyositis evocative disorders assocuiitdexposure to Cervarix®. A priori
suspected and risk factors identified a postefiorn the univariate analyses will be controlled
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for. The analysis will be also controlled for theewf another HPV vaccine reimbursed in
Francé. The risk associated with the number of shotsivedewill be assessed.

Results will be presented as adjusted odds ratits their 95% confidence intervals (two-
sided, estimated with 80% power).

The model considered is the conditional logistgression for the assessment of relative risks
through odds ratios.

8.4. Analysis performed for the identification of bases
A series of descriptive analyses will be perforn@ddentify potential biases. No results will
be reported as arising from these analyses. Statisests will be applied when possible to

help in the interpretation of potential differencggnteractions.

8.4.1. Selection bias

- Participant patients will be compared to non-pgéints on age, time and centre.

- Centres will be described for their recruitmenticeatage of rejected cases, and the
mean exposure to Cervarix® in the patients reporteate comparisons between
centres will be made on the mean exposure prevaléases rejected and interviewed
will be compared to retained cases and to refefentheir use of Cervarix®

Decision will be taken by the Scientific Committigeretain or reject centres with obvious

outlying results in the above analyses.

8.4.2. Information bias

-  Diagnostic bias:

Referents identified with any elements in favourlaadisorder consistent with or evocative
of the disease, including itorme fruste will be excluded from the set of referents.
Exposure to vaccine reported in the patients’ inésvs will be compared to prescriptions
recorded by the physicians. A separate study ofvitielity of exposure ascertainment in
PGRXx is conducted. Its results will be presentethéScientific Committee and potential
consequences for the study protocol consideredddfe final analysis

8.5. Timing of the analysis

8.5.1. Planned analysis

The main analysis will be performed at 36 monthsrathe first index case included in the
PGRx system. This delay may be extended if necgdsanchieve the recruitment of the
sample size displayed in Table 5.

" Gardasil®
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8.5.2. Unplanned analysis

An unplanned analysis may be performed before rtdeoé the study:
» At the request of the Health Authorities and while formal agreement of the Cervarix
Scientific Committee.
* Or at the request of the Cervarix Scientific Conteeif justified by a possible alert
identified in the literature or through pharmacimahce reports.

This unplanned analysis will use all the methodscdbed in the analytical plan and will be
applied to the sets of cases and referents sabsigcdocumented and to the data considered
as consolidated at that time.

Whatever the results of this unplanned analysis,stiudy will be pursued until the planned

completion since, according to the assumption & #tudy; cases may arise as far as 24
months after exposure.

9. Discussion of the general study methodology

9.1. Limits of observational research

Biases associated with medical practice

This study presents limitations associated with eokstional research such as possible
indication bias for the vaccine and preferentiagtiosis in exposed. While the first one is
more likely to bias the results towards a less&k associated with vaccination in the present
context, the second may act in the reverse dinecfldfiese two biases are associated with
medical practice rather than with the study methtsi#sf and may also be present in so-called
‘record-linkage’ or medical database research ag fertain to the nature of medical activity.
Note than they are also present in unblinded costdies. Only double blind randomised
clinical trials may completely eliminate their eftewhen the blind is not actually broken in
practice. The feasibility of such trials to assémsincidence of a rare disease like myositis is
very low (published trials did not actually have ghower to do so). The ethical justification of
larger trials in this respect is debatable in theemce of any alert.

The very high specificity of the diagnosis and gogential comparisons between the various
degrees of certainty in the diagnosis, as welhasitedical information recorded for both cases
and referents will provide useful information onstimespect. Documenting for a number of
potential confounders such as family history okdse or behavioural confounders will help in
minimizing the effect of indication bias.

9.2. Limits of field case-referent studies
As opposed to studies nested in medical or prasmmiplatabases, the field case-referent nature

of recruitment raises the question of potentiaba@n bias,.e. the preferential recruitment
into the study of cases associated with exposure.s€lection bias of concern here is notoriety
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bias where cases exposed to Cervarix® would be iilaly to be reported than other, non-

Cervarix®, patients. This would bias the resultagWom the null. The PGRx methodology,

by collecting cases systematically in the abseri@ny alert, and announcing the surveillance
of ca.300 drugs to clinicians, limits the potential ext®f this bias as compared to ad hoc
case-referent studies. Important efforts are devateminimising this bias (section 7.2) and
assessing its potential magnitude (section 9.4.1).

Note that the case-referent methodology allowsafeplume of recruitment which is possible
only with very large databases, especially if aid§inite cases of the disease are considered.

9.3. Nature of referents

The use of physicians as the source of refere&GRXx is a compromise between population-
based referents and hospital based referents. Tiese been successfully used in
pharmacoepidemiology (Abenhaim, 1996). Sampling population-based referents may
provide more valid estimates of exposure and belaai risk factors than sampling of patients
visiting physicians, but they are less likely tayde valid information on co-morbidities,
antecedents and medical risk factors than the dallacted through physicians. Also, the
objective source of information on vaccination tigh medical records may be of great help in
this instance. Hospital-based referents are fratjuersed because of the convenience of
sampling and on the assumption that they may hefhtral for referential biases. They are
however frequently associated with exposure andrteyy biases, as well as with actual
referential bias. The pool of potential referergsruited in PGRX is less subject to this later
bias while offering a convenient source of sampbhgeferents to be matched to the cases.

The matching of referents to cases on the numbeisdé to physician limits the extent of a
bias associated with increased opportunity to ex@osvhich may be feared with physician-
based referents as opposed to population-basesemefe(although this bias is less likely to
play a role in the contemplated age groups heraptlfer, to a certain extent symmetrical,
concern is the so-called ‘overmatching’. Overmatghs not a validity bias but may impair the
efficiency of a study.

9.4. Information biases

For the case/referent status, the specificity agltiein PGRx for the diagnosis of cases and
also for the exclusion of referents with historytioé disease at hand is very high as compared
to any systematic collection of data available,eesly in comparison to so-called ‘record-
linkage’ databases or usual medical databases.

The infamous ‘recall bias’ feared in studies usragospective interviews is limited in this
study as 100% of reported exposure will have tobbhsed on objective information or
documentation. The use of two sources of data ag dse (patients and physicians) helps in
this process. A separate validation study of thiedis of the ascertainment of exposure in
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PGRXx is planned. Its results will be made availablthe Scientific Committee before the final
analysis is conducted.

A comparison of observed exposure of referentsxipeeted exposures based on the data
available at the end of the study on the reimbuesgnof vaccination will allow for the
documentation of these biases if they exist. A eradse-population comparison of exposure
will be done using these reimbursement data foragsessment of the exposure of the base
population and the results compared with thoselioddan this case-referent study.

9.5. Residual confounding

Few potentially strong risk factors are known floe diseases at hand (personal and familial hisibry
auto-immune disorders, the existence of severenchroo-morbidities, ethnicity, and some drugs).
Whether they may interact with vaccination andépresent potential confounders of an association is
unknown. Personal or familial history of AID is tght to lower the probability of vaccination, bt n
data is available on this subject. All these Jalda are expected to have low or very low prevadénc

the sample.

Despite the statistical procedures listed abovegdufition to the matching of referents to cases,
to minimize and control for the effect of potentta@infounders, it is always possible that some
residual confounding may still exist at the endifed study. The potential magnitude of this
residual confounding effect and its likelihood tapkin any potential observation or
association will be discussed based,
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10. Timelines & Reports

ltem Date

Network of PGRx myositis angdDone

dermatomyositis Centres On-going for paediatric centres
Recruitment of 1st case

Recruitment of potential Referents On-going

Finalisation of PGRx myositis andviay 2009
dermatomyositis -Cervarix® protocol

1st Annual Descriptive report and blind
analysis

2nd Annual Descriptive report and blind
analysis

Final PGRx myositis and dermatomyositis
-Cervarix® Study report

Recruitment reports are issued every month. Descriptive reports provide data on all the
variables listed in the document.

Persons in charge of the analysis and reports

The statistical analysis and reports will be conducted under the supervision o
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Appendix 1: Exhibit 1A: PGRx Information System Gereral Methodology
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Appendix 2: Recruitment of myositis and dermatomyosis in PGRXx

Table A2.1 Recruitment of cases of myositis and dermatomyositis evocative disorderghe
PGRx System as of March 2, 2009

__ Participating Recruited Target recruitment
Date of_ first centers Cases (all age female cases Females cases 14-26 y.-0.
inclusion N N 14-26 y.o. ver year 3years
N
N N
Group 2
(inflammatory
arthritis, lupus, 125 20 30 90
myositis)
Cases of systemic
disorders evocativ 10/04/2008 20 25 - - -
myositis

Figure A2.1 Recruitment of of cases of myositis and dermatomyositis evocative disordetse
PGRx System as of March 2, 2009
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NOTE

This protocol is provided with thEéxhibit 1A: The general methodology of PGRx
(Appendix 1)which applies to all studies conducted with the R@Rormation System.

The Exhibit 1A is up-dated on a yearly basis byltiiernational Scientific Board of PGRX,
taking into account evolution of the System resgltiorm the actual conduct of data collection
and studies. For the purpose of the study of Cex®ain the case of any difference or
apparent discrepancies between the Exhibit 1A l@agtesent Protocol, it is this Protocol that
prevails at any time.
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1. Introduction

1.1. Overview of the study

1.1.1. Study Obijective

The objective of the study is to assess whetherue of Cervarix® is associated with a
modified risk of lupus erythematosus (“the disease”

1.1.2 .General inclusion & exclusion criteria foetcases and referents in the study

Study subjects are cases and referents from thexP@&em satisfying with the following
criteria:

Inclusion criteria
* Female gender
* Age 14 to 26 years-old
» Patient residing in France (continental)
» Patient accepting to participate in the study

Exclusion criteria
» Prior reported history of the disease;
» Patient or Patient’s parent cannot read the irgdgr\guide or answer a telephone
interview questionnaire in French.

1.1.3. Study design

1.1.3.1. Case-control (or case-referent) methodplog

This study is a systematic case-referent studgoftsists in using the PGRx information
system to:
a) Monitor a large number of neurology centres forgheurrence of the disease,
b) Match general practice-based controls to thesescastected from the pool of PGRx
potential referents
c) Document the previous vaccination by Cervarix® athbcases and controls,
d) Estimate the relative risk of the disease in Céx®&waccinated females by the odds
ratio (adjusted for a series of confounders aneradtion factors, including other drug
use).

1.1.3.2. Rationale for the choice of the case-adrdesign using PGRXx

The case-control (or case-referent) methodolodii@sdesign of choice for the study of rare
events, such as autoimmune disorders in epidenyoltggpower is not affected by the small
incidence of diseases and has proved efficienharmacoepidemiology (Abenhaim, 1996).
When based on field collection of data, this desiljpws for the documentation of individual
risk factors.
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Ad hoc case-control studies in pharmacoepidemiobrgyhowever cumbersome and require
a large amount of work and procedure to control floe various sources of biases
(Wacholder, 1992).

The PGRXx Information System (PGRx) has been deedlop minimise these difficulties and
biases.

PGRx is a systematisation of the case-control eete(or case-referent, Miettinen, 1976)
methodology. It is available in France and Can#idaddresses most of the concerns usually
raised with ad hoc case-control studies. Autoimmiiserders have been listed as conditions
of interests for PGRXx since the inception of thetem.

1.2. Overview of the PGRx Information System (PGRXx)

1.2.1. General Description and Methods of PGERx

The PGRx general methodology is described in PGRxaliase & Information System
Exhibit 1 A —General Methodology

In brief, PGRx has been developed in responsedmé#ucity of databases or information
systems available for the study of rare diseasdgoanlelayed adverse events associated to
medicines, with sufficient power and specificity disease diagnosis and individual risk
factors. It operates since 2007.

The system prospectivend routinelycollects information on:

1) Case$ of a dozen diseasesollected in more than two hundred specializeérraf
centres and validated through a series of proceddree collection ensures for a
control of selection bias;

2) A large pool of general practice-based potentiéremts from which controls or
referents can be selected and matched to caseéseasds under study. Matching can
be made on calendar time, age, gender, region agdother relevant parameter
available and can be individual matching or freqyematching. The selection of
referents is performed in such a way to ensureradpresentation of the population-
time experience with the drugs studied in the r@source populations,

3) 300 drugs (including vaccines) documented throlgguided telephone interviews
and (ii) medical prescription records (in a sampfeeither treating physicians’

! See Exhibit 1A attached

% In the PGRx DIS, cases are defined as advevsatsand_notnecessarily adverseactions No hypothesis is
madea priori on the causality of the event (as opposed to speoius reports of adverse reactions frequently
reported in pharmacovigilance systems).

% The diseases routinely surveyed in the PGRx InftioneBystem are presently: myocardial infarctiomytiple
sclerosis (first central demyelination), GuillaimuBé syndrome, lupus erythematosus, cutaneous,lupyssitis
and dermatomyositis, inflammatory arthritis, unsfied¢ connectivitis, type | diabetes, thyroiditis,
thrombocytopenia, suicide attempts, torsade detgwiand acute liver injuries. First results haverbpresented
in various conferences (ICPE, 2008; ISOP, 2008).
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computerized prescriptions or treating physicianeports). All new molecules,
products targeted in risk management plans and @4 fproducts used by more than
250 000 persons in the country are listed, inclgdirost vaccines. Cervarix® is one
of the vaccines routinely studied. The lists ofglar vaccines specifically studied at
the different dates are provided with the Exhilgit 1

4) Individual behavioural, medical and family risk facs: smoking, alcohol use,
physical activity, occupation, chronic co-morbidgj familial history of certain
diseases, others.

For each AID a PGRx Scientific Committee, called RxGPathology Specific Scientific
Committee (see Exhibit 1A), has been organisedtla@deneral methodology for the study of
each AID in PGRx has been developed under the easpif those committees. The collection
of data in PGRXx follows the criteria developed hgde committees. Out of these collected
data, the scientific committee for each individsalidy (e.g. the one for Cervarix® and
autoimmune disorders assembled by the manufactumes) select those that it considers
appropriate for its study.

1.2.2. PGRx Network for Autoimmune disease

A network of centres treating patients for thessedses has been assembled to participate in
the PGRx Database and Information System.

Table A2.1 and Figure A2.1 in the Appendix 2 repdite number of centres participating in
the collection of cases of lupus, the date of sthrthe surveillance of this disease in the
system, the number of cases recruited so far bygemep (14-26 years old, all age groups)
and the objectives of recruitment per year in thet&n.

1.3. Overview of the literature

1.3.1 Epidemiology of lupus erythematosus

In France lupus erythematosus has an incidenceofate per 100 000 person-year and a
prevalence rate of 40 cases for 100 000 inhabit@daschenko, 2006). Before the age of 18,
incidence rate ranges between 10 and 20 per 10p&80n-year (Quartier, 2003). The female
to male ratio is 9:1 (Cervera, 2006). In the US&kabson (1997) estimated lupus incidence
rate to 7.3 per 100 000 person-year and its pragaleate of 23.8/100 000 inhabitants (review
studies between 1965 and 1997).

1.3.2. Risk factors associated with lupus erythesat

Factors that have been reported associated witls lepythematosus occurrence or as trigger
factors are exposures to sunlight and ultraviags rand viral infections, particularly Epstein-
Barr virus (Tsao, 2003; Lawrence, 1987; Quarti®)3). Also pregnancy, cigarette smoking,
and oral contraception have been reported as paiteisk factors for lupus. These factors may
interact with multiple genetic factors in determigisusceptibility to Lupus (Simard, 2007).
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1.4. Drugs allegedly associated with lupus erythert@sus

1.4.1. All drugs

Antonov (2004) reviewed publications about drugsoagted with lupus: 80 drugs have been
described to be associated with lupus. The timevdx first clinical manifestations of lupus
and drugs intake have been reported in a wide riinge3 days to 8 years.

Aron-Maor (2001) and Chen (2001) reviewed case ntepand observational studies of
vaccination and lupus. The authors conclude thanhsfic evidence is insufficient to conclude
on any association between vaccination and lupus.

The association between hepatitis B vaccinationlapds has been studied in a case-control
study in the GPRD and reported no evidence of aocition.

Also influenza or anti-streptococcus vaccinationslupus patients with quiescent disease
seems to be safe as reported by Holvast (2006 &)208bu-Shakra (2007) and Elkayam
(2006).

1.4.2. Time windows at risk used in studies

In the above mentioned studies, time-windows va yfom several months to several years
have been used for the study of the relation betwsgstemic lupus and vaccines.

Table 1 summarizes the main features stemming fhenliterature review.

Table 1: Epidemiology of lupus erythematosus and da stemming the literature review

Gender 9 women /1 man

Incidence France: 5/18nhabitants / year
<18years-old: 10-20/20nhabitants / year
USA: 2,4/10 to 7,3/16 inhabitants / year

Prevalence France: 40 cases for 100 000 inhabitants
Time to event tested <1 year>1 years>5years
2. Cases

2.1. Populations for case recruitment

2.1.1. Source population

The source population for the study is made ofgpdsi who are:
- Hospitalised for the occurrence of the diseasenim of the centres participating in the
PGRx Network for AID;
- Or addressed to a centre participating in the ¥@BRtwork for the diagnosis or the
management of the disease.
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2.1.2. Study population for cases

The study population is made of patients from the source population above who are:
» Incident cases patients presenting with the set of symptoms and signs retained for the
diagnosis of the disease defined further below;
» Reported in PGRx by the specialist participating in PGRX;
» Recruited within 12 months after the date of the occurrence of the first clinical sign
identified by a physician;
» Meeting all inclusion and exclusion criteria for the study.

2.2. |dentification of cases

2.2.1 PGRx Centres for the recruitment of cases

Centres eligible to participate to the PGRx Network for the recruitment of contemplated events

ar andE -t have a specialized unit

or a health care network for the management of this disease. These units are selected on the
volume of incident cases of the disease that they treat per year.

2.2.2 Recruitment of cases

Participation must be proposed to all consecutive patients who respond to inclusion and
exclusion criteria for the event in the PGRx participating centres.

2.2.3. Web entry

Each specialist recruiting a case fills out a medical data form directly on a secured Internet data
entry system on which they have been individually provided with a login and a password.

2.3. Information collected

2.3.1. Medical forrh

General information

When the case is included the following data are collected by the recruiting specialist:
- Date of the consultation;
- First and last name, date of birth and gender of the patient;
- Inclusion and exclusion criteria;
- Name and address or phone number of the usual treating general practitioner of the
case recruited.

Medical information

The following sections of the medical form are used for case ascertainment:
- Date of the first symptoms evocative of the disease

* The web-based Clinical Research Forms are available for consultation to interested parties upon request.
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- Description of the symptoms and signs of the Bxcative episode
- Description of biological and imaging finding$ éppropriate and/or available)
- Current and previous chronic diseases
- Elements of differential diagnosis

2.4. Case definition

Cases for the study airecident casesgi.e. newly diagnosed patients) reported as having
occurred in the previous twelve months before goeuitment consultation.

2.4.1 Case ascertainment

Cases will be validated by an independent expeiewe panel blind to the medications and
vaccinations status. The panel will review the rmaldforms of all the cases recruited. At the
end of their review of each case, the expert reyaamel will qualify the cases as:

a) Definite

b) Possible

c) Rejected

Definite cases only will be used in the main analyBossible cases may be used for potential
unplanned analysis” (see further below). Rejectesks are used for the identification of biases
(see special section “Identification of biases'ttier below). The diagnostic criteria to classify
the patients are described below; they have beapted from internationally accepted
definitions to allow for the recruitment of caseghe early stages of the disease at hand and to
better take into account the age groups concemélevaccination.

Every year, PGRXx centres are contacted to assegotantial evolution of the diagnosis of the

cases reported previously. Any change in the disignaf the case is recorded and the case is
reclassified as definite, possible or rejected. .

2.4.2 General definition of cases for the study

Case definition for the study of systemic disorder

Cases for the study airgcident caseslefined as patients with a clinical and biologis@ture
evocative of lupus.
The presence or absence of the ACR (American GoliédgRheumatology) criteria is recorded:
- Skin disorder: malar rash, alopecia, photosenstivinucosal ulcers, discoid lupus,
lupus tumidus, annular lupus, Chilblain lupus, lsipuofondus;
- Musculo-skeletal disorder: non erosive arthritigositis;
- Serositis: pleuritis or pericarditis
-  Fever;
- Renal disorder: proteinuria, hematuria, pyurialutet casts;
- Neurologic disorder: seizure, psychosis, OrganiailBSyndrome, visual disturbance,
cranial nerve disorder, lupus headache, cerebrolaasaccident;
- Vasculitis;
- Hematologic disorder: anemia, leukopenia, lymphapehrombocytopenia;
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- Autoimmune disorder:
0 Antibody to double-stranded DNA antigen (anti-dsDINA
0 Antibodies to anti-nuclear antigens (anti-ECT):i&81, anti-SSA, anti-SSB,
anti-RNP,
0 Antibody to histones,
o Positive finding of antiphospholipid antibody,
0 Low complement.

2.4.4. Summary table for case definition

Table 2A: Case definition for the study of systemidisorder

Number of clinical and-biological
criteria from the ACR classification
(except immunological disorders)

Lupus specific auto-antibodies:
Anti-Sm, anti-DNA.

AND:
- Anti-Sm,
- OR anti-DNA
- OR FAN

Definite cases > 2 criteria

AND:
- Anti-Sm,
- OR anti-DNA
- OR FAN

Possible cases 1 criterion

3. Referents and matching rules

3.1. Definition of referents
Referents to the cases are patients selected fnenpdol of potential referents reported by

physicians in general practice, who meet the saemer@l inclusion and exclusion criteria as
the cases.

Patients with no reported previous history of tieedse considered for the cases, as reported
by themselves or their physician will be selecteaht the pool of potential referents in the
PGRXx system to serve as referents to cases.

3.2. Recruitment of referents

3.2.1. PGRx Pool of Potential Referents

A network ofca. two hundred and fifty (250) general practition@®&Ps) enrols a pool afa.
2,000 referents each year in the PGRx databaselrdodnation system. Each GP in the
network is asked to recruit 1 male and 1 femalthefollowing age categories: 18-34, 35-49,
50-64, 65-79 (age strata may be more detailed wldd if needed).
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For the purpose of the study of autoimmune disarderyounger age groups, voluntary GPs
have been asked to also recruit patients 14 tad {2ymales and 2 females per year of age and
by physician).

Physicians who recruit potential referents are estpd to fill an electronic medical data form
that includes medical information on the patientr(ent prescriptions with their motives and
diagnoses, chronic diseases, medical risk factutssame biological data).

Physicians obtain consent of eligible patientsddipipate and transfer the coordinates of the
patients to the PGRx staff for the telephone in&wythrough a secured Internet connection.

PGRx GPs are enrolled for the recruitment of refesrén all telephone regions of the country.
Physicians are randomly selected from a genetabflipracticing physicians in a given region.
In order to be enrolled, they must have accessattrriet and use computerized prescriptions.
Those who agree are provided with a secured atodbe PGRx system on Internet and are
instructed on recruitment of consenting patients,filing the medical data form and the
electronic transfer of their computerized drug priggions over the previous two years.

Participating physicians are asked to recruit aogiotential referents patients one to three
times a year on a rotating basis so that recruitnsemot interrupted in a given region over the
year. This recruitment spread out overtime fad¢ggamatching of selected referents to cases on
calendar time.

3.2.2. Referents selected for the study of autoimsrdisorders

The selection of referents from the PGRx pool dkptal referents proceeds in order to apply
the same inclusion and exclusion criteria as i@g€as

3.3. Matching

To each case is matched at least one referent. &sy meferents as possible meeting the
criteria for the study and allowing proper matchtogcase are retained. It is estimated than an
average of 4 referents will be available per cagle the following priority rules:
1) Date of recruitment of the cases and refere@tses and referents are organised by
trimester of recruitment in a given year (Q1 to Qi) each matching criteria below, a
referent is looked for in the same quarter of rigerent as the case or, if none is found, in
the next adjacent quarter of recruitment, and themext one again. If no matched referent
is found, the case is not retained.
2) Age: matching will be done with the followingdar of priority: £ 1 month, then + 3
months; then 6 months, then +1 year (for agk7), then +2 years (for age18); if no
matching referent is found to a case, the casetisatained.
3) Number of visits to a physician in the previgesr (0-5, >5). If no matching referent is
found to a case, this matching criterion is dropped
4) Place of residence (region or telephone zorees will be match to referents of the
same region, if necessary matching will be perfarmaath referents from contiguous
regions; if necessary, referents from all Franeecansidered.
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4. Drug exposure ascertainment

The ascertainment of exposure follows 3 steps:

1 — Identifying and ascertaining drugs and vaccirsesl in the last 2 years

2 — Defining the index date for exposure

3 — Defining the relevant time window at risk fbetexposure before that index date.

A subject is considered as 'exposed’ whenever aing@aaise is ascertained during the time
window at risk.

4.1. ldentifying drug and vaccine use

4.1.1. Sources of information

Information on drug exposure is obtained from:

A) A structured telephone interview of the patiensésaand referents) or of one of the
patient’s parent (see below)using:

0 an interview guide,

0 alist of 19 General Health Conditions,

o alist of up to 20selected drugs for each Geneeallti Condition (see
below)

o and visual photographic displays of up to 10 dragkages per General
Health Conditions

o alist of all vaccines (with up to 10 visual disgdaof packages)

B) Medical records obtained from the Treating Physicaf the cases and the PGRx GPs
reporting referents:
o Either copies of computerized medical prescriptions
0 And/or medical prescription forms filled by theatmg physician

For cases, the name of the treating physician andent to contact him/her is obtained from
the patient. They are contacted by the PGRXx rels¢asan

Exposure is defined by a combination of the infarorafrom these two sources (see further
below).

The interview is conducted by trained telephonerinewers belonging to the PGRx Call
Centre specialised in pharmacoepidemiology. Patiere conducted through a list of
guestions. The duration of the interview is recdrdeterviews may be taped for quality
control (with the information of the patient).

Consent is confirmed from the patient (case orresfig, or from the patient’ parent at the
beginning of the interview. If the patient is mirfander 18 y.o in France), both the parent and

® To obtain reimbursement of certain health servicesuding drug prescribed, from the national teal
insurance, French patients must identify a so-gddlfeeating Physician’.
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the minor are asked to be present during the ir@etvlhe person actually interviewed is
decided by the parent.

4.1.2. Drug list and druq visual display for thedsd interview

The drug list used in the interview contains roygBR5 brand drug names ( includica 50
vaccines, see below), with up to 20 drug namesah ®f the 19 General Health Conditions
categories (see Exhibit 1A) ; they are selected e following criteria (in order of
selection):
» Drugs containing new active principles that haverben the market for 3 years or less.
» Drugs targeted in risk management or surveillanaespunder study.
» Drugs that are used by at least 250,000 patiemtggae (selected in order of sales’
figures)
Up to 10 photographic visual displays of drug paesaare provided in the interview guide for
each General Health Condition and for the vacci{sasie order of selection as above).
The drug lists and drug visual displays are systealdy reviewed with the patient.

The drug list and drug visual displays are renetheek times a year using the criteria
mentioned above.

4.1.3. Ascertainment of vaccine use

4.1.3.1. Vaccines in the guided interview

A list of ca. 50 vaccines is provided in a spes&dtion of the interview guide and used during
the telephone interview. Cervarix® is one of thesecines.

For each Cervarix® use reported by the patientfahewing information is sought for:

— The number of shots received with their date

— The availability at the patient’s of evidenceslad vaccination: medical prescription,
health record, the vaccine package or other, amgaksibility to obtain the copy of the
evidence if needed

— The batch number of the reported vaccine (if thekpge is available to the patient or if
this number is available in the health record)

— The settings of the vaccination (general pracspecialised physician settings,
vaccination centres or other).

4.1.3.2. Confirmation of Cervarix® use

Reported use of Cervarix® will be considered asiftmed’ when: reported by the patient as
used with at least one of the following sourcearffamation obtained:
- Vaccine batch number reported by the patienti{ftbe drug package or his/her health
record)
- Copy of the doctor’s vaccine prescription or loé thealth record or of other evidence
sent by the patient
- Record of the vaccine prescription sent by tlating physician or the GP of the
referent
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Only confirmed vaccines reported by the patient @esidered for ‘definite exposure’ (see
further below) in the main analysis of the studipu¥ 100% of definite exposure to vaccines
used in the main analysis will be confirmed byeast one objective source.

4.1.4. Spontaneously reported drugs

Patients are instructed to report all drugs taketheé two years previous to the index date,
whether they were obtained by prescription, overdbunter or from the family pharmacy,
even if they do not appear in the drug list ofititerview guide.

» Patients are invited to remember OTC, homeopaphigiotherapeutic, traditional
medicines, pharmacists’ preparations and otherstgpenedications that they may have
been taking.

» Hospital medications spontaneously reported by#tent are recorded.

4.1.5. Records of medical prescriptions

AID Cases The treating physician of cases recruited isatrely identified by the specialist
who recruits the patient into PGRx. Or during thesiview of the case Attempts are made
(with the consent of the patient) to contact thisygician and to obtain information on
prescriptions and chronic health conditions of pagents over the previous two years. This is
usually successful for 50% of the cases in PGRXx.

Referents The PGRx GPs are asked to transmit extractseop#tients’ electronic records for
the drug prescriptions over the previous two yeaApproximately 90% of them usually do so
in an exploitable way.

4.2 Index date

4.2.1. Definition of index date

The index date is the date before which drug usg b@aconsidered as exposure and after
which drug use is considered as non exposure.

Within a given case-referent set, the index dateegeported date of the first clinical sign
evocative of the disease in the case; it is apptiedl matched referents of the set.

4.2.2. Ascertainment of the index date

The index date is ascertained by:
- The date of the first symptoms reported by tleeuieing physician in the medical
form of the case;

- The date of the first symptoms which led to ataonwith a physician (GP,
specialist or hospital), reported by the case padering the telephone interview.
During this interview, it is tempted to trace bdbk history of the event with the
patient.
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The earliest of these dates will be used as theipal index date for the study if they are not
more than 1 month apart. If the difference is laripe expert review panel will decide of the
retained index date of the case, blind on exposure.

4.3. Time windows at risk

4.3.1. Cervarix® vaccination

The full vaccination with Cervarix® requires 3 shower a period of 6 months (TO and
ideally T1 and T6, with 1 month minimum between &ng shots).

Each shot is considered as a ‘vaccine use’.

Exposure is defined as the presence of a vaccige dusing the time-window
considered at risk for developing the event (séeve

4.3.2. Risk associated with each shot

The following assumptions have been retained femtlain analysis:

a) A user may be a person receiving any one shot eretitirety of the Cervarix®

vaccination during the at risk time window.

b) The risk does not vary according to the numbehotsreceived.
c) The risk does not vary according to the rank ofshet.
d) After a given shot, and during the time consideaédisk, the instantaneous risk or

‘hazard’ is constant.

4.3.3. Mortal & immortal times

Table 3 presents the time-windows considered ktarisot at risk for the study. It is based on
the following definitions or mortal and immortafrtes (Miettineret al, 1989):

1) The initial ‘immortal’ time window the time following a contemplated shot during
which an event, if it occurred, could not be comstdl as resulting from this
contemplated use and should consequently be coadides “unexposed” if no
relevant previous shot (as described just below)dwurred.

2) The time at risk after vaccination or “mortal timethe time after the initial immortal
time window, during which an event, if it occurreduld theoretically be attributable
to a contemplated shot of the vaccination and shoahsequently be considered as
“exposed”. This period of time applies to each waeaise (shot)

Mortal times of 24 months, 6 months and 2 monthe @nsidered for the study of
autoimmune diseases and Cervarix® using the PGRiemsy Table 3 identifies
which have been retained as the primary, secoratatyexploratory time-windows in
this study according to the Scientific Committebe3e different time-windows have
been selected by consensus in the absence oftokefibiological or epidemiological
data on this respect.
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3) The final ‘immortal’ time window after last drugeisifter the last of the mortal time
windows defined above, the time will be consideaiedht no risk or “immortal”.

Table 3: Time considered potentially at risk aftereach individual shot of the vaccine for
the study of systemic disorders evocative of incidélupus erythematosus
1% 24 Hours 2 months* 6 months* 24 months* >24 months*

Exploratory  Secondary  Primary Immortal
Mortal Mortal Mortal

Risk Immortal

* After the first 24 hours
4.4. Definite and uncertain exposure

Exposure to Cervarix® will be considered as ‘Ddéhonly if:
- The reported use is confirmed by an objective surc
- The index date for the event (in case and refereatsurred during one of the time-
windows at risk (or “mortal” time windows) followgnof the reported shots

Other reported use of Cervarix®, including repontieds not confirmed by an objective source,
confirmed reported uses occurring in one of the amail time windows and vaccine
prescription records not reported by patients, eNat the time window, will be considered as
“uncertain exposures to Cervarix®” and controlled in the analysis (no odds ratios to be
published).

5. Co-morbidities and risk factors

Information is recorded for the control of confourglas well as for performing interaction
analyses:

5.1. Comorbidities
The following comorbidities are recorded:

- Chronic co-morbidities: documented with the lisscibed with Exhibit 1A (Appendix
1). Co-morbidities reported spontaneously are syatieally organised. Both sources
allow classification that is consistent with theéelimational Classification of Diseases
9™ revision. Further coding is performed by traineddmal archivists at PGRx when
necessary.

- Past medical history in the previous two years

0 Review of 19 categories of morbid conditions
o Number of visits to a physician in the previousryea
0 Hospitalisations

5.2. Risk factors

Table 4 lists the potential risk factors or evehttiggers considered priori for the study.
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Table 4: Risk factors or eventual triggers considexd a priori for the study of systemic
disorders evocative of incident lupus erythematosus

Risk factors or eventual triggers considered a prio

- Family history of autoimmune disorder (1st degyree

- Geographical origin

- Recent pregnancy

- Use of estroprogestatives

- Recent or prevalent Infections: (Flu-like syndesn
URTI infections, hepatitis (A, B & C), use of aribhcs and
antiviral drugs, others)

- Seasonality

- Number of vaccines received

6. Procedures for the minimization of biases in da collection and management

6.1. Practices and Procedures

PGRx complies with the Good PharmacoepidemiologRedctices (GPP) issued by the
International  Society for  PharmacoEpidemiology @&pP revised in 2004
(http//www.pharmacoepi.org/resources/guidelines 208m). The PGRx Standard Operating
Procedures are applied, both to data collectiondata management.

6.2. Minimisation of selection bias

Several techniques are used to limit and/or agkesaxtent of this potential bias:

Recruiting centres are instructed to report allesa® PGRX, whatever their exposure,
during their time of participation in the systenxt&nal sources of information on the

recruitment of patients are sought for in each reerflthe number of patients included is
compared to the expected number in each centregemstns for deviations are discussed
with investigators. The sites recruiting autoimmutigorders are visited very frequently

(on a bi-monthly basis on average) by trained cdihresearch assistants to elicit reporting
and try and document non reported cases.

6.3. Minimisation of information bias

6.3.1. Classification of case/referent status

- The exclusion of the occurrence of a previous lugyshematosus diagnosis in cases
and referents is achieved through 2 sources (playsand patient). The data collected
on the selected referents will further be checledte presence of elements in favour
of lupus (co-morbidities, personal histories, syonps spontaneously reported, drug
use). Any referent with a possible or definite amtient or presence of lupus
erythematosus will be excluded from the set ofresfts.
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6.3.2. Classification of exposure status

- 100% of exposure considered in the study is ueefirmed with an objective source
as described in section 4.4.2.

- Index date: two sources of information are useddfine the index date (the medical
form filled by the physician and the interview bEtpatient).

6.4. Information collected on potential confounders

Information on family history of AID is especialfyollected for this study, as patients with a
family history of auto-immune disease may be aiveelr probability of being vaccinated while
having a higher probability of developing the dseand/or the vaccine may interact with a
familial predisposition to develop the diseasds lhowever anticipated that the frequency of
this risk factor in referents is expected to beyvew.

7. Statistical issues

7.1. Sample size

7.1.1. Recruitment expected in PGRXx

Table 5 identifies the number of female cases 14&6s old with the disease expected per
year and for 3 years in PGRx and the correspondurgber of referents on average. This
number was first derived from the declarationsh&f investigators of the first centres entered
in the PGRx system and is consistent with the &ctgauitment reported in Appendix A2.

Table 5 also reports the date of first case raoerit and the expected date of termination (3
years after).

Table 5: Expected number of cases and referents faystemic disorders evocative of
incident lupus erythematosus in PGRx and dates otat and of expected end of the study
Females Females Matched Date I

14-26 y.0 Cases/.y. 14-26y.0 Cases/. 3y Referents 3. effective E);rzs(:etﬁg
N N N surveillance
25 75 300

7.2. Exposure estimation

7.2.1. Expected rates of exposure

For the time-window of 24 months, the mean experdéslof exposure in the referents is
estimated at xxx%.

gRAFT NON-BINDING 19
Protocol Cervarix = & Autoimmune disease - PGRx System



26.02.2009
Table 6: Estimated exposure to the vaccine used fpower calculation according to the
time window considered

24 months

Expected % of referents
exposed in the time-window

7.3. Odds ratios detectable

7.3.1. Direction of effect

The scientific committee has considered that soateines may as well decrease or increase
the risk of auto-immune disease. Statistics arsegmently presented as two-sided.

Tables 7 presents the odds ratio ascertainabléfasedt from unity with 80% power and 95%
confidence (2-sided) using the expected sampleaskes and referents expected to be recruited
over 3 years according to Table 5, and using thm&xe rate displayed in Table 6 for the
primary mortal time defined in Table 4 for thisdyu

Estimates have been made using StatCalc® in E@inidersion 6 and verified with the
formula provided in SchlesselnfaBoth estimates are close enough.

Table 7. Odds ratio (OR) detectable in the primaryanalysis for the risk of incident lupus
erythematosus in vaccine users

14-26y.0 14-26y.0 Expected OR detected #| OR detected #
Expected Expected exposure of StatCalc® Schlesselman
Female Cases* Referents referentst formula
N N
75 300

* 3 years recruitment
# With 95% 2-sided confidence and 80% power

tPrimary time window at risk of 24 months afterkeabot (mortal time),

8. General Analytical Plan

Analysis will be performed with the SAS 9.1.3 SeeviPack 4, Windows version 5.1.2600
(copyright © 2003 SAS Institute Inc. Cary, NC 271B5A) or a more recent version if it
becomes available.

8.1. Descriptive Analysis

Cases and referents will be described for the bkegalisted in the previous sections of this
protocol, including socio-demographics (age, regethnicity, socio-economic status) clinical
features (according to Table 2); presence of sesemorbidities; individual risk factors (see
below); exposure to Cervarix® vaccine (by time-vong), separately by age (<1818 y.0 )
and case/referent status.

® Case-control studies: Design, Conduct, AnalyssyN ork: Oxford University Press, 1982. 354pp
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8.2. Univariate comparisons

8.2.1. Risk factors to be considered a priori

The distribution of the risk factors listed in Tabl plus other risk factors that may arise in the
literature and are retained by the Scientific Cottewri before the analysis (if available in
PGRXx) will be described in cases and referents.

8.2.2. Risk factors to be listedposteriori

Classes of drugs and categories of co-morbid comditwill be tested for their difference in
distribution between cases and referents. Any e$d¢hvariables associated with case/referent
status with a p<0.1 will be retained for the maiunltiwariate model analysis.

8.2.3. Assessment of potentially strong confounderssk factors

Matched odds ratios for exposure will be comparetivben sets of subjects presenting with
and without the confounders identifiedpriori anda posterioriThe position of the observed
odds ratios will be examined (within or outside ihierval) and decision taken on the analysis.
If the number of cases and referents with the piatiénstrong confounders do not allow for an
adequate control of their influence through modellithe sample of sets used in the modelling
for the sensitivity analysis will be censored ofgh with at least one subject presenting with
the confounder. — The same approach will be apgedhe comparison of odds ratios for
exposure to the vaccine in strata of"2%0", 75" 100" percentile of ‘multivariate
confounding scores’.

8.3. Modelling and Analysis using Multiple variables

8.3.1. Main model

All retained risk factors identified will be usena multiple modelling of the risk of incident
lupus erythematosus associated with exposure tea@e®. A priori suspected and risk factors
identified a posteriori from the univariate anakyséll be controlled for. The analysis will be
also controlled for the use of another HPV vaccgimbursed in FranéeThe risk associated
with the number of shots received will be assessed.

Results will be presented as adjusted odds ratits tiveir 95% confidence intervals (two-
sided, estimated with 80% power).

The model considered is the conditional logistgression for the assessment of relative risks
through odds ratios.

" Gardasil®
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8.4. Analysis performed for the identification of bhases

A series of descriptive analyses will be perforneddentify potential biases. No results will
be reported as arising from these analyses. Statigests will be applied when possible to
help in the interpretation of potential differen@esnteractions.

8.4.1. Selection bias

- Participant patients will be compared to non-pgéints on age, time and centre.

- Centres will be described for their recruitmentrcpatage of rejected cases, and the
mean exposure to Cervarix® in the patients reporteate comparisons between
centres will be made on the mean exposure preval€&®ses rejected and interviewed
will be compared to retained cases and to refefentheir use of Cervarix®

Decision will be taken by the Scientific Committigeretain or reject centres with obvious

outlying results in the above analyses.

8.4.2. Information bias

- Diagnostic bias:

Referents identified with any elements in favourlaadlisorder consistent with or evocative
of the disease, including it®rme fruste will be excluded from the set of referents.
Exposure to vaccine reported in the patients’ inésvs will be compared to prescriptions
recorded by the physicians. A separate study ofv#tiglity of exposure ascertainment in
PGRx is conducted. Its results will be presentethéScientific Committee and potential
consequences for the study protocol considereddéie final analysis

8.5. Timing of the analysis

8.5.1. Planned analysis

The main analysis will be performed at 36 montherathe first index case included in the
PGRx system. This delay may be extended if necgdsanchieve the recruitment of the
sample size displayed in Table 5.

8.5.2. Unplanned analysis

An unplanned analysis may be performed before nldeoé the study:
* At the request of the Health Authorities and whie formal agreement of the Cervarix
Scientific Committee.
* Or at the request of the Cervarix Scientific Conteait justified by a possible alert
identified in the literature or through pharmacmahce reports.

This unplanned analysis will use all the methodscdbed in the analytical plan and will be
applied to the sets of cases and referents satstgadocumented and to the data considered
as consolidated at that time.
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Whatever the results of this unplanned analysis,stiudy will be pursued until the planned
completion since, according to the assumption & #tudy; cases may arise as far as 24
months after exposure.

9. Discussion of the general study methodology

9.1. Limits of observational research

Biases associated with medical practice

This study presents limitations associated with eolational research such as possible
indication bias for the vaccine and preferentiagtiosis in exposed. While the first one is
more likely to bias the results towards a less&k associated with vaccination in the present
context, the second may act in the reverse dinrecfilhhese two biases are associated with
medical practice rather than with the study methts#df and may also be present in so-called
‘record-linkage’ or medical database research ag gertain to the nature of medical activity.
Note than they are also present in unblinded costidies. Only double blind randomised
clinical trials may completely eliminate their effewhen the blind is not actually broken in
practice. The feasibility of such trials to ass##s incidence of a rare disease is very low
(published trials did not actually have the powerdd so). The ethical justification of larger
trials in this respect is debatable in the absefeay alert.

The very high specificity of the diagnosis and gogential comparisons between the various
degrees of certainty in the diagnosis, as welhasiedical information recorded for both cases
and referents will provide useful information onstlespect. Documenting for a number of
potential confounders such as family history okedse or behavioural confounders will help in
minimizing the effect of indication bias.

9.2. Limits of field case-referent studies

As opposed to studies nested in medical or prasmmipgatabases, the field case-referent nature
of recruitment raises the question of potentiabc@n bias,.e. the preferential recruitment
into the study of cases associated with exposure.sElection bias of concern here is notoriety
bias where cases exposed to Cervarix® would be fila@ly to be reported than other, non-
Cervarix®, patients. This would bias the resultagprom the null. The PGRx methodology,
by collecting cases systematically in the absetfi@ng alert, and announcing the surveillance
of ca.300 drugs to clinicians, limits the potential ext®f this bias as compared to ad hoc
case-referent studies. Important efforts are delvateminimising this bias (section 7.2) and
assessing its potential magnitude (section 9.4.1).

Note that the case-referent methodology allowsafeolume of recruitment which is possible
only with very large databases, especially if ad§inite cases of the disease are considered.
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9.3. Nature of referents

The use of physicians as the source of referer&GRX is a compromise between population-
based referents and hospital based referents. These been successfully used in
pharmacoepidemiology (Abenhaim, 1996). Sampling population-based referents may
provide more valid estimates of exposure and belaai risk factors than sampling of patients
visiting physicians, but they are less likely tooyide valid information on co-morbidities,
antecedents and medical risk factors than the dallacted through physicians. Also, the
objective source of information on vaccination tigh medical records may be of great help in
this instance. Hospital-based referents are fretjuersed because of the convenience of
sampling and on the assumption that they may hefral for referential biases. They are
however frequently associated with exposure anarteyy biases, as well as with actual
referential bias. The pool of potential referergsruited in PGRX is less subject to this later
bias while offering a convenient source of sampbhgeferents to be matched to the cases.

The matching of referents to cases on the numbersd$ to physician limits the extent of a
bias associated with increased opportunity to ex@os/hich may be feared with physician-
based referents as opposed to population-basecemefe(although this bias is less likely to
play a role in the contemplated age groups heraptifer, to a certain extent symmetrical,
concern is the so-called ‘overmatching’. Overmatghs not a validity bias but may impair the
efficiency of a study.

9.4. Information biases

For the case/referent status, the specificity asliian PGRx for the diagnosis of cases and
also for the exclusion of referents with historytleé disease at hand is very high as compared
to any systematic collection of data available,eesdly in comparison to so-called ‘record-
linkage’ databases or usual medical databases.

The infamous ‘recall bias’ feared in studies usragyospective interviews is limited in this

study as 100% of reported exposure will have tobhsed on objective information or

documentation. The use of two sources of data ag dse (patients and physicians) helps in
this process. A separate validation study of thiedis of the ascertainment of exposure in

PGRXx is planned. Its results will be made availablthe Scientific Committee before the final

analysis is conducted.

A comparison of observed exposure of referentsxiweeed exposures based on the data
available at the end of the study on the reimbuesgnof vaccination will allow for the
documentation of these biases if they exist. A eradse-population comparison of exposure
will be done using these reimbursement data foragsessment of the exposure of the base
population and the results compared with thoseiioédan this case-referent study.
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9.5. Residual confounding

Few potentially strong risk factors are known for the diseases at hand (personal and familial
history of auto-immune disorders, the existence of severe chronic co-morbidities, ethnicity, and
some drugs). Whether they may interact with vaccination and/or represent potential
confounders of an association is unknown. Personal or familial history of AID is thought to
lower the probability of vaccination, but no data is available on this subject. All these

variables are expected to have low or very low prevalence in the sample.

Despite the statistical procedures listed above, in addition to the matching of referents to cases,
to minimize and control for the effect of potential confounders, it is always possible that some
residual confounding may still exist at the end of the study. The potential magnitude of this
residual confounding effect and its likelihood to explain any potential observation or
association will be discussed based,

10. Timelines & Reports

Item Date

Network of PGRx lupus Centres Done and on-going for paediatric centres
Recruitment of 1st case

Recruitment of potential Referents On-going

Finalisation of PGRx central demyelinatioMay 2009
-Cervarix® protocol

1st Annual Descriptive report and blind
analysis

2nd Annual Descriptive report and blind
analysis

Final PGRx Lupus erythematosus | -
Cervarix® Study report

Recruitment reports are issued every month. Descriptive reports provide data on all the
variables listed in the document.

Persons in charge of the analysis and reports

The statistical analysis and reports will be conducted under the supervision o
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ADDENDUM: Cutaneous lupus

1.Case definition of cutaneous lupus

Inclusion of cutaneous lupus cases is based onlithieal diagnosis made by dermatologists,
the presence or not of auto-antibodies specifiduptis and on skin biopsy results when
performed. Main cutaneous presentations of lupeshar following:

- Discoid lupus

- Lupus tumidus

- Annular lupus

- Chilblain lupus

- Lupus profondus

Inclusion criteria
- Male and female;
- Age between 14 and 79 years old (included);
- Clinical presentation compatible with a lupus;
- Maximum delay of 12 months between the inclusiothe PGRx study and
the first clinical symptom or sign evocative of g

Exclusion criteria
- Personal history of lupus.

2. Case ascertainment

Cases will be validated by an independent expeiewe panel blind to the medications and
vaccinations status. The panel will review the rmaldforms of all the cases recruited. At the
end of their review of each case, the expert reyaamel will qualify the cases as:

a) Definite or probable Lupus

b) Possible Lupus

c) Rejected cases

Definite cases or probable cases will be used sascia the main analysis. Possible cases are
used in the sensitivity analysis. Rejected casesuaed for the identification of biases. The
diagnostic criteria to classify the patients arsati®ed below.

After one year, PGRx centres are contacted to sgbesevolution of the diagnosis of the
definite cases
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Table: Algorithm of selection of cases of cutaneouspus

Lupus specific

Clinical picture auto-antibodies Skin biopsy
(AAc)
Definite Characteristic skin disorders: AND presence or AND biopsy performed with
cases discoid lupus, lupus tumidus, absence of lupus characteristic elements for lupus
annular lupus, Chilblain lupus, specific AAc diagnosis

lupus profondus

OR biopsy not performed
with or without systemic(s)
disorder(s) evocative(s) of

lupus
Possible Non characteristic skin AND Absence of AND biopsy performed but
cases disorder lupus specific AAc without characteristic elements
AND for lupus diagnosis
presence of systemic(s)
disorder(s) evocative(s) of OR not performed
lupus
Rejected Non characteristic skin AND Absence of Not performed
cases disorder lupus specific AAc
AND OR performed but without
no systemic disorder evocative characteristic elements for lupus
of lupus diagnosis
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Appendix 1: Exhibit 1A: PGRx Information System Gereral Methodology
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Appendix 2: Recruitment of systemic disorders evodwe of incident lupus
in PGRXx

Table A2.1 Recruitment of cases of systemic disorders evocative of incident lupnsthe PGRx
System as of March 2, 2009.

__ Pparticipating Recruited Target recruitment
D_ate of_ first centers Cases (all age female cases Females cases 14-26 y.-0.
inclusion N N 14—2NG y.0. per year 3 years
N N
Group 2
(inflammatory 125 20 30 90
arthritis, lupus,
myositis)
Cases of systemic
disorders evocative 10/04/2008 15 40 15 - -
of incident lupus

Figure A2.1 Recruitment of systemic disorders evocative of incident lupases in the PGRx System
as of March 2, 2009.
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NOTE

This protocol is provided with thiéxhibit 1A: The general methodology of PGRx
(Appendix 1)which applies to all studies conducted with the R@Rormation System.

The Exhibit 1A is up-dated on a yearly basis byltiternational Scientific Board of PGRX,
taking into account evolution of the System resgltiorm the actual conduct of data collection
and studies. For the purpose of the study of Cex@ain the case of any difference or
apparent discrepancies between the Exhibit 1A @agtesent Protocol, it is this Protocol that
prevails at any time.
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1. Introduction

1.1. Overview of the study

1.1.1. Study Objective

The objective of the study is to assess whetherudee of Cervarix® is associated with a
modified risk of type 1 diabetes (“the disease”).

1.1.2 .General inclusion & exclusion criteria fbetcases and referents in the study

Study subjects are cases and referents from thexPg&em satisfying with the following
criteria:

Inclusion criteria
* Female gender
* Age 14 to 26 years-old
» Patient residing in France (continental)
« Patient accepting to participate in the study

Exclusion criteria
» Prior reported history of the disease;
« Patient or Patient’'s parent cannot read the intgrvjuide or answer a telephone
interview questionnaire in French.

1.1.3. Study design

1.1.3.1. Case-control (or case-referent) methodplog

This study is a systematic case-referent studgoftsists in using the PGRx information
system to:
a) Monitor a large number of neurology centres fordbeurrence of the disease,
b) Match general practice-based controls or referemtthese cases, selected from the
pool of PGRx potential referents
c) Document the previous vaccination by Cervarix® éthocases and controls,
d) Estimate the relative risk of the disease in Cex®waccinated females by the odds
ratio (adjusted for a series of confounders aneradtion factors, including other drug
use).

1.1.3.2. Rationale for the choice of the case-adrdesign using PGRx

The case-control (or case-referent) methodolodiiesdesign of choice for the study of rare
events, such as autoimmune disorders in epidenyioltggypower is not affected by the small
incidence of diseases and has proved efficienharmpacoepidemiology (Abenhaim, 1996).
When based on field collection of data, this desiljows for the documentation of individual
risk factors.
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Ad hoc case-control studies in pharmacoepidemiolgyhowever cumbersome and require
a large amount of work and procedure to control fioe various sources of biases
(Wacholder, 1992).

The PGRx Information System (PGRXx) has been deeeldp minimise these difficulties and
biases.

PGRXx is a systematisation of the case-control eaete(or case-referent, Miettinen, 1976)
methodology. It is available in France and Can#idaddresses most of the concerns usually
raised with ad hoc case-control studies. Autoimnuiserders have been listed as conditions
of interests for PGRx since the inception of thetem.

1.2. Overview of the PGRx Information System (PGRX)

1.2.1. General Description and Methods of PGERXx

The PGRx general methodology is described in PGRtaltase & Information System
Exhibit 1 A —General Methodology

In brief, PGRx has been developed in response é#ucity of databases or information
systems available for the study of rare diseasdtoamlelayed adverse events associated to
medicines, with sufficient power and specificity disease diagnosis and individual risk
factors. It operates since 2007.

The system prospectivelnd_routinelycollects information on:

1) Case$ of a dozen diseasksollected in more than two hundred specialize@rraf
centres and validated through a series of proceduree collection ensures for a
control of selection bias;

2) A large pool of general practice-based potentitdremts from which referents can be
selected and matched to cases of diseases undiyr 8fatching can be made on
calendar time, age, gender, region and any otlhevamet parameter available and can
be individual matching or frequency-matching. Thkestion of referents is performed
in such a way to ensure a fair representation efpibpulation-time experience with
the drugs studied in the relevant source population

3) 300 drugs (including vaccines) documented throghguided telephone interviews
and (ii) medical prescription records (in a sampfeeither treating physicians’

! See Exhibit 1A attached
2 |n the PGRx DIS, cases are defined as advevsatsand notnecessarily advergeactions No hypothesis is

madea priori on the causality of the event (as opposed to speos reports of adverse reactions frequently
reported in pharmacovigilance systems).

% The diseases routinely surveyed in the PGRXx InftioneSystem are presently: myocardial infarctionltiple
sclerosis (first central demyelination), GuillaimBé syndrome, lupus erythematosus, cutaneous,lapyssitis
and dermatomyositis, inflammatory arthritis, unsfied connectivitis, type | diabetes, thyroiditis,
thrombocytopenia, suicide attempts, torsade detg®iand acute liver injuries. First results haverbpresented
in various conferences (ICPE, 2008; ISOP, 2008).
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computerized prescriptions or treating physiciareports). All new molecules,
products targeted in risk management plans an@ @4 fproducts used by more than
250 000 persons in the country are listed, inclgditost vaccines. Cervarix® is one
of the vaccines routinely studied. The lists ofglar vaccines specifically studied at
the different dates are provided with the Exhilgit 1

4) Individual behavioural, medical and family risk faxs: smoking, alcohol use,
physical activity, occupation, chronic co-morbidgj familial history of certain
diseases, others.

For each AID a PGRx Scientific Committee, called RxGPathology Specific Scientific
Committee (see Exhibit 1A), has been organisedtla@djeneral methodology for the study of
each AID in PGRx has been developed under the eespif those committees. The collection
of data in PGRx follows the criteria developed hgge committees. Out of these collected
data, the scientific committee for each individgalidy (e.g. the one for Cervarix® and
autoimmune disorders assembled by the manufactunas) select those that it considers
appropriate for its study.

1.2.2. PGRx Network for Autoimmune disease

A network of centres treating patients for thessedses has been assembled to participate in
the PGRx Database and Information System.

Table A2.1 and Figure A2.1 in the Appendix 2 repdite number of centres participating in
the collection of cases of type 1 diabetes, the dastart of the surveillance of this disease in
the system, the number of cases recruited so fagbygroup (14-26 years old, all age groups)
and the objectives of recruitment per year in thet&n.

1.3. Overview of the literature

1.3.1 Epidemioloqgy of type 1 diabetes

Several epidemiological studies assessed the moédeate of Type 1 Diabetes (T1D) in
different countries; here is a summary of suchistudnd their results.

A French registry of T1D in childhood was set upween 1988 and 1995 with children aged
less than 20 years (Lévy-Marchal, 1998). Standaddimannual incidence rates were
7.17/100,000 person-year in 1988 and 9.28/100,@08op-year in 1995. Lora-Gomez (2005)
recorded retrospectively all type 1 diabetes cagds onset <14 years of age between 1988
and 1999 to determine the incidence of type 1 desbm Spain in children less than 14 years
of age. The incidence rate was 16.8/100,000 peysan-(Cbsy;14.1-19.8). There was no
significant variation in incidence rates betweer88%nd 1999. An increasing gradient in
incidence was observed with age, peaking in thegagegp 10-13 years (19.1/100,000 person-
year, Cbs0,14.2—-25.1). No significant differences betweenesewere noted in the whole
group. Analysis of seasonal trend confirmed the¢ase occurs significantly more often during
autumn and winter and less in spring and summexo {h999) assessed the incidence of T1D
in children aged 0-15 years in the south of Englaativeen 1975 and 1996. A children’s
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diabetes register was performed through two datiaces: hospital and general practitioners.
An overall crude incidence of 14.9/100,000 persearywas found. A significant increase of
incidence was observed during the study period®@.per year). A significant peak incidence
appeared in autumn and winter. Metcalfe (1991) madegister of all children diagnosed
under the age of 15 years with T1D in the year 1i@8&e British Isles. Regional incidence
rates varied between isles: 19.8/100,000 personigeacotland and 6.8/100,000 person-year
in Ireland. An overall incidence rate of 13.5/1@M(person-year was found ¢k 12.9-14.2)
with a peak in the 10-14 years old group (17.8/a00,person-year). Seasonal variations were
observed. Cotellessa (2003) assessed the inciddnteD in 0 to 14 year-old children in a
Northwest region of Italy, between 1989 and 1998 §tandardized incident ratio (IR) over
the 10-year period was 12.6/100,000 person-yeaysCL1.0 —14.3). The sex-specific IR
among men was 14.2/100,000 men-year and among wadé&n00,000 women-year. The
age-specific IR was higher in the 10-14 year-olougr (15/100,000 person-year) than the 0-4
year-old group (9.01/100,000) and the 5-9-yeargroup (13.03/100,000). Onkamo (1999)
made a review of 37 studies between 1960 and I986timate the magnitude of the change in
T1D incidence. The analysis of pooled data fronsaltlies showed that the overall increase in
incidence was 3.0% per year §&k 2.6; 3.3).

In the French registry there was a significantatasih in incidence rates with a 29% increase
between 1988 and 1995 (Lévy-Marchal, 1998). Thisaase affected equally both sexes.

1.3.2. Risk factors associated with type 1 diabetes

Type 1 diabetes presents a high rate of familatdmission: the risk of becoming diabetic is
approximately 5% for a sibling and 3-4% for a ctofda diabetic.

The role of the MHC genes in genetic predispositm 1D is predominant, as shown by the
high disease concordance rate in HLA-identicalisgd (12%, and even 15-17% in DR3/4
heterozygote). It was also confirmed in animal ni®dehere MHC genes were associated to
the occurrence of T1D. T1D is positively associatedCaucasians with two sets of alleles:
HLA DR3 and HLA DR4 (Bach, 1994).

A French Registry of type 1 diabetes in childhooalsveet up between 1988 and 1995 with
children aged less than 20 years of age. HLA-DR3/[PRenotype was found in 32% of the
children, and 11% carried none of these antigerespectively of age and 8% of the children
had a first-degree relative with T1D (Levy-MarchE93).

The hypothesis for a role of environmental factarthe pathogenesis of T1D can be based on
4 arguments (Bach, 1994):

- more than 60% of identical twins are discordanter disease ;

- disease frequency varies from country to countifpeth/South gradient exist ;

- a number of apparently non immunological intervamsi can increase or decrease the
disease rate in animal models: specific diets @ssential fatty acid or protein intake),
and several viral infections can reduce or incredsease susceptibility in mice
models;

- T1D incidence is on the increase in most countagen in areas with a distinct genetic
background.
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1.4. Drugs allegedly associated with type 1 diabate

1.4.1. All drugs

A link between childhood vaccinations and the oomuce of T1D has been presumed based on
the results of ecological studies on a Danish dof@@lassen 1996, 97, 99 & 2002). It has been
hypothesized that any vaccination after 2 monthsagé increases the risk of T1D while
vaccination in the first month of life protects aga T1D (Classen, 1996 & 1997). Classen
(1999) had compared two vaccine schemes agaagshophilus influenzae (blib) (3 doses at

3 months of age versus only one dose at 24 motitage). This study showed an association
between the age of vaccination and the risk of Tddbly vaccination seemed to protect against
this risk. Based on data of a large clinical taalHib vaccine, Classen (2002 & 2003) reported
that the exposure to anti HiB vaccine was assatiatégh an increased risk of T1D. A
statistically significant cluster of extra casesTdD was found and occurred between 3 and 4
years after immunization. Classen’s publicatiorss la@sed on countries comparisons and on
ecological methodology. When other methods were 8seh as case-control studies or cohort
studies, the link between any childhood vaccinatind T1D was questioned.

Several studies in different countries did not repany increase of risk of T1D with
vaccination.

4 case-control studies (CCS):

- In Sweden, a CCS with children younger than 12.ywsaccinated or not against
tuberculosis, smallpox, pertussis, mumps, tetandlla, did not report any significant
effect (Blom, 1991) ;

- In Canada, a CCS on tuberculosis vaccination didreygort a risk difference of T1D
between vaccinated and unvaccinated children (R&a@87) ;

- In the USA, result of a CCS of children aged 12 .ywho have a first-degree relative
with type 1 diabetes suggest that early vaccinatabmnot affect the risk of developing
B-cell autoimmunity or T1D (Graves, 1999) ;

- Destefano (2001) made a CCS and did not found amy tbetween childhood
vaccinations and T1D ;

3 cohort studies:

- As part of the Vaccine Safety Datalink Project, d&1§2002) defined a birth cohort of
more than 350,000 live births from 1993 to 1998 asgistered all deaths occurring
under 29 days of age. This study found no signiticifference in the proportion of
HBV-vaccinated and unvaccinated neonates dyingnekpected causes.

- A 12 years follow-up cohort in Sweden was madeaimgare the cumulated incidence
of T1D between vaccinated and unvaccinated childigainst pertussis. No difference
was found between the 2 groups (Heijbel, 1997) ;

- A Finnish cohort of children vaccinated against Hihd followed 10 years did not
found any increase risk of T1D (Karvonen, 1999);

- Hviid (2004) has followed a cohort of children bamDenmark from 1990 through
2000. The rate ratio for TLD among children whcereed at least one dose of vaccine,
as compared with unvaccinated children, was naisstally different for all vaccines.
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1.4.2. Time windows at risk used in studies

In the above mentioned studies, time-windows varyiom 60 days to several years have been
used for the study of the relation between typé@abetes and vaccines.

Table 1 summarizes the main features stemming fhentiterature review.

Table 1: Epidemiology of type 1 diabetes and dataesnming the literature review

Socio-demographics (age, gender)10-13 years old
No difference between genders
Incidence France: 7.17 to 9.28 /1tnhhabitants / year
South England: 19 [16.44-21.51]Plidhabitants /year
Spain: 19 [14.2-25.1]/Fdnhabitants /year
ltaly: 15 [12.2-18.3]/1Dinhabitants /year
Europe:
- For the 15-19 y.-o:
Men: between 3.6 [0.3-13.4] and 20.4 [13.4-29.7]
Women : between 5.3 [2.6- 9.8] et 11.9 [6.6- 19.6]
- For the 20-24 y.-o.
Men: between 5.7 [2.7 — 10.6] and 15,6 [11.8- 3.2
Women : between 3,3 [1.8- 5.4] and 13.6 [6.2- 6,0
Time to event tested <60 days<2 yearsg< 4 years, ever —receipt (children)

2. Cases

2.1. Populations for case recruitment

2.1.1. Source population

The source population for the study is made ofepdsi who are:
- Hospitalised for the occurrence of the diseasenm of the centres participating in the
PGRx Network for AID;
- Or addressed to a centre participating in the @Rtwork for the diagnosis or the
management of the disease.

2.1.2. Study population for cases

The study population is made of patients from th&&e population above who are:
= Incident cases patients presenting with the selynfptoms and signs retained for the
diagnosis of the disease defined further below;
= Reported in PGRx by the specialist participatin@ ®&RX;
» Recruited within 12 months after the date of theuoence of the first clinical sign
identified by a physician;
= Meeting all inclusion and exclusion criteria foetktudy.
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2.2. ldentification of cases

2.2.1 PGRx Centres for the recruitment of cases

Centres eligible to participate to the PGRx Network for the recruitment of contemplated events
ar N -~ ! have a specialized unit

or a health care network for the management of this disease. These units are selected on the
volume of incident cases of the disease that they treat per year.

2.2.2 Recruitment of cases

Participation must be proposed to all consecutive patients who respond to inclusion and
exclusion criteria for the event in the PGRX patrticipating centres.

2.2.3. Web entry

Each specialist recruiting a case fills out a medical data form directly on a secured Internet data
entry system on which they have been individually provided with a login and a password.

2.3. Information collected

2.3.1. Medical forrh

General information

When the case is included the following data are collected by the recruiting specialist:
- Date of the consultation;
- First and last name, date of birth and gender of the patient;
- Inclusion and exclusion criteria;
- Name and address or phone number of the usual treating general practitioner of the
case recruited.

Medical information

The following sections of the medical form are used for case ascertainment:

- Date of the first symptoms evocative of the disease

- Description of the symptoms and signs of the first evocative episode

- Familial history (¥ degree) of type 1 diabetes.

- Description of biological and imaging findings (if appropriate and/or available)
- Current and previous chronic diseases

- Elements of differential diagnosis

* The web-based Clinical Research Forms are available for consultation to interested parties upon request.

(%RAFT NON-BINDING 11
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26.02.2009
2.4. Case definition

Cases for the study amecident casegi.e. newly diagnosed patients) reported as having
occurred in the previous twelve months before dueuitment consultation.

2.4.1 Case ascertainment

Cases will be validated by an independent expeitewe panel blind to the medications and
vaccinations status. The panel will review the roaldiorms of all the cases recruited. At the
end of their review of each case, the expert reyganel will qualify the cases as:

a) Definite

b) Possible

c) Rejected

Definite cases only will be used in the main analyBossible cases may be used for potential
“unplanned analysis” (see further below). Rejectedes are used for the identification of
biases (see special section “Identification of ésddurther below). The diagnostic criteria to
classify the patients are described below; theyehmen adapted from internationally accepted
definitions to allow for the recruitment of casaghe early stages of the disease at hand and to
better take into account the age groups concemdiaevaccination.

Every year, PGRx centres are contacted to asseg®thantial evolution of the diagnosis of the

cases reported previously. Any change in the disignaf the case is recorded and the case is
reclassified as definite, possible or rejected. .

2.4.2 General definition of cases for the study

Type 1 diabetes cases are defined as patientsawiihical and biological presentation
compatible with the onset of type 1 diabetes. Aspeal history of type 1 diabetes excludes the
patient

2.4.3. Definition of definite, possible and rejettases

Table 2 presents the algorithm for the case dedmif type 1 diabetes.

Table 2: Case definition for the study

Auto-antibodies

Clinical presentation Biological tests (AAD)
Definite  Abrupt onset with polyuro-polydipsiaAND Hyperglycemia > 2g/l AND Presence of
cases AND/OR weight loss Glycosuria anti-insuline, or
AND/OR asthenia anti-GAD, or anti-
AND/OR acido-cetosis IA2
Possible Hyperglycemia > 2g/I No AAb
cases Glycosuria
DRAFT NON-BINDING 12
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3. Referents and matching rules

3.1. Definition of referents

Referents to the cases are patients selected tnenpdol of potential referents reported by
physicians in general practice, who meet the saamergl inclusion and exclusion criteria as
the cases.

Patients with no reported previous history of tieedse considered for the cases, as reported
by themselves or their physician will be selectemif the pool of potential referents in the
PGRXx system to serve as referents to cases.

3.2. Recruitment of referents

3.2.1. PGRx Pool of Potential Referents

A network ofca. two hundred and fifty (250) general practition@@Ps) enrols a pool afa.
2,000 referents each year in the PGRx databaselrdodnation system. Each GP in the
network is asked to recruit 1 male and 1 femalthéfollowing age categories: 18-34, 35-49,
50-64, 65-79 (age strata may be more detailed oibldd if needed).

For the purpose of the study of autoimmune disarderyounger age groups, voluntary GPs
have been asked to also recruit patients 14 tad 2ymales and 2 females per year of age and
by physician).

Physicians who recruit potential referents are estpd to fill an electronic medical data form
that includes medical information on the patienir(ent prescriptions with their motives and
diagnoses, chronic diseases, medical risk factudssame biological data).

Physicians obtain consent of eligible patientsddipipate and transfer the coordinates of the
patients to the PGRXx staff for the telephone ineavy through a secured Internet connection.

PGRx GPs are enrolled for the recruitment of refexén all telephone regions of the country.
Physicians are randomly selected from a genetabflisracticing physicians in a given region.
In order to be enrolled, they must have accessatrriet and use computerized prescriptions.
Those who agree are provided with a secured atogbe PGRXx system on Internet and are
instructed on recruitment of consenting patients,filing the medical data form and the
electronic transfer of their computerized drug prggions over the previous two years.

Participating physicians are asked to recruit aofgiotential referents patients one to three
times a year on a rotating basis so that recruitnsemot interrupted in a given region over the
year. This recruitment spread out overtime fat¢égamatching of selected referents to cases on
calendar time.

3.2.2. Referents selected for the study of autoimerdisorders

The selection of referents from the PGRx pool dkptal referents proceeds in order to apply
the same inclusion and exclusion criteria as iegas
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3.3. Matching

To each case is matched at least one referent. &wsy meferents as possible meeting the
criteria for the study and allowing proper matchtogcase are retained. It is estimated than an
average of 4 referents will be available per caisle the following priority rules:
1) Date of recruitment of the cases and refere@tses and referents are organised by
trimester of recruitment in a given year (Q1 to Q) each matching criteria below, a
referent is looked for in the same quarter of rgrent as the case or, if none is found, in
the next adjacent quarter of recruitment, and themext one again. If no matched referent
is found, the case is not retained.
2) Age: matching will be done with the followingdar of priority: + 1 month, then £ 3
months; then £6 months, then 1 year (for agk7), then £2 years (for age18); if no
matching referent is found to a case, the casetisatained.
3) Number of visits to a physician in the previgesir (0-5, >5). If no matching referent is
found to a case, this matching criterion is dropped
4) Place of residence (region or telephone zoregex will be match to referents of the
same region, if necessary matching will be perfarmgth referents from contiguous
regions; if necessary, referents from all Franeecansidered.

4. Drug exposure ascertainment

The ascertainment of exposure follows 3 steps:

1 — Identifying and ascertaining drugs and vaccirsesl in the last 2 years

2 — Defining the index date for exposure

3 — Defining the relevant time window at risk foetexposure before that index date.

A subject is considered as 'exposed’ whenever ainease is ascertained during the time
window at risk.

4.1. Identifying drug and vaccine use

4.1.1. Sources of information

Information on drug exposure is obtained from:

A) A structured telephone interview of the patiensgsaand referents) or of one of the
patient’s parent (see below)using:

0 an interview guide,

o alist of 19 General Health Conditions,

o alist of up to 20selected drugs for each GeneealltH Condition (see
below)

o and visual photographic displays of up to 10 dragkages per General
Health Conditions

o alist of all vaccines (with up to 10 visual disgdaof packages)
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B) Medical records obtained from the Treating Physitat the cases and the PGRx GPs
reporting referents:
o Either copies of computerized medical prescriptions
o And/or medical prescription forms filled by theateg physician

For cases, the name of the treating physician andent to contact him/her is obtained from
the patient. They are contacted by the PGRXx relse¢asmn

Exposure is defined by a combination of the infarorafrom these two sources (see further
below).

The interview is conducted by trained telephoneriiewers belonging to the PGRx Call
Centre specialised in pharmacoepidemiology. Patierg conducted through a list of
guestions. The duration of the interview is recdrdeterviews may be taped for quality
control (with the information of the patient).

Consent is confirmed from the patient (case oregf}, or from the patient’ parent at the
beginning of the interview. If the patient is mirfander 18 y.o in France), both the parent and
the minor are asked to be present during the ir@ervlrhe person actually interviewed is
decided by the parent.

4.1.2. Drugq list and drug visual display for thedgd interview

The drug list used in the interview contains roygBR5 brand drug names ( includicg. 50
vaccines, see below), with up to 20 drug namesah ®f the 19 General Health Conditions
categories (see Exhibit 1A) ; they are selecteti wie following criteria (in order of
selection):
» Drugs containing new active principles that haverben the market for 3 years or less.
» Drugs targeted in risk management or surveillanaespunder study.
> Drugs that are used by at least 250,000 patiemtggae (selected in order of sales’
figures)
Up to 10 photographic visual displays of drug pa&gsaare provided in the interview guide for
each General Health Condition and for the vacc{sasie order of selection as above).
The drug lists and drug visual displays are systeally reviewed with the patient.

The drug list and drug visual displays are renetheeke times a year using the criteria
mentioned above.

4.1.3. Ascertainment of vaccine use

4.1.3.1. Vaccines in the guided interview

A list of ca. 50 vaccines is provided in a spesgttion of the interview guide and used during
the telephone interview. Cervarix® is one of theaecines.

® To obtain reimbursement of certain health servizesuding drug prescribed, from the national tieal
insurance, French patients must identify a so-g@dlleeating Physician’.
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For each Cervarix® use reported by the patientfdhewing information is sought for:
— The number of shots received with their date
— The availability at the patient’s of evidenceslod vaccination: medical prescription,
health record, the vaccine package or other, amgassibility to obtain the copy of the
evidence if needed
— The batch number of the reported vaccine (if thekpge is available to the patient or if
this number is available in the health record)
— The settings of the vaccination (general pracgspecialised physician settings,
vaccination centres or other).

4.1.3.2. Confirmation of Cervarix® use

Reported use of Cervarix® will be considered asfermed’ when: reported by the patient as
used with at least one of the following sourceaffamation obtained:
- Vaccine batch number reported by the patienti{ftbe drug package or his/her health
record)
- Copy of the doctor’s vaccine prescription or loé thealth record or of other evidence
sent by the patient
- Record of the vaccine prescription sent by tlating physician or the GP of the
referent

Only confirmed vaccines reported by the patient @mesidered for ‘definite exposure’ (see
further below) in the main analysis of the studizu$ 100% of definite exposure to vaccines
used in the main analysis will be confirmed byeaist one objective source.

4.1.4. Spontaneously reported drugs

Patients are instructed to report all drugs takethé two years previous to the index date,
whether they were obtained by prescription, overd¢bunter or from the family pharmacy,
even if they do not appear in the drug list ofititerview guide.

» Patients are invited to remember OTC, homeopapihigtotherapeutic, traditional
medicines, pharmacists’ preparations and othestgpenedications that they may have
been taking.

» Hospital medications spontaneously reported by#ieent are recorded.

4.1.5. Records of medical prescriptions

AID Cases The treating physician of cases recruited isatively identified by the specialist
who recruits the patient into PGRx. Or during th&iview of the case Attempts are made
(with the consent of the patient) to contact thisygician and to obtain information on
prescriptions and chronic health conditions of pagents over the previous two years. This is
usually successful for 50% of the cases in PGRXx.

Referents The PGRx GPs are asked to transmit extractseopé#tients’ electronic records for
the drug prescriptions over the previous two yeApproximately 90% of them usually do so
in an exploitable way.
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4.2 Index date

4.2.1. Definition of index date

The index date is the date before which drug usg beaconsidered as exposure and after
which drug use is considered as non exposure.

Within a given case-referent set, the index datkageported date of the first clinical sign
evocative of the disease in the case; it is appbeadl matched referents of the set.

4.2.2. Ascertainment of the index date

The index date is ascertained by:
- The date of the first symptoms reported by tloeuiéng physician in the medical
form of the case;

- The date of the first symptoms which led to ataohwith a physician (GP,
specialist or hospital), reported by the case patlaring the telephone interview.
During this interview, it is tempted to trace babk history of the event with the
patient.

The earliest of these dates will be used as theipal index date for the study if they are not
more than 1 month apart. If the difference is lorihe expert review panel will decide of the
retained index date of the case, blind on exposure.

4.3. Time windows at risk

4.3.1. Cervarix® vaccination
* The full vaccination with Cervarix® requires 3 sholer a period of 6 months (TO and
ideally T1 and T6, with 1 month minimum between &ang shots).
» Each shot is considered as a ‘vaccine use’.
* Exposure is defined as the presence of a vaccimee dusing the time-window
considered at risk for developing the event (séevije

4.3.2. Risk associated with each shot

The following assumptions have been retained femtlain analysis:

a) A user may be a person receiving any one shot eretitirety of the Cervarix®
vaccination during the at risk time window.

b) The risk does not vary according to the numbehotsreceived.

c) The risk does not vary according to the rank ofghet.

d) After a given shot, and during the time consideaédisk, the instantaneous risk or
‘hazard’ is constant.

(%RAFT NON-BINDING 17
Protocol Cervarix ~ & Autoimmune disease - PGRx System



26.02.2009
4.3.3. Mortal & immortal times

Table 3 presents the time-windows considered ktatisiot at risk for the study. It is based on
the following definitions or mortal and immortairies (Miettineret al, 1989):

1) The initial ‘immortal’ time windowthe time following a contemplated shot during
which an event, if it occurred, could not be coestdl as resulting from this
contemplated use and should consequently be coedides “unexposed” if no
relevant previous shot (as described just below)dwaurred.

2) The time at risk after vaccination or “mortal timethe time after the initial immortal
time window, during which an event, if it occurremuld theoretically be attributable
to a contemplated shot of the vaccination and shoahsequently be considered as
“exposed”. This period of time applies to each waease (shot)

Mortal times of 24 months, 6 months and 2 monthes @nsidered for the study of
autoimmune diseases and Cervarix® using the PGRiersy Table 3 identifies
which have been retained as the primary, secorata\exploratory time-windows in
this study according to the Scientific Committebe3e different time-windows have
been selected by consensus in the absence oftoefibiological or epidemiological
data on this respect.

3) The final ‘immortal’ time window after last drugeiAfter the last of the mortal time
windows defined above, the time will be considemsdt no risk or “immortal”.

Table 3: Time considered potentially at risk aftereach individual shot of the vaccine for
the study of Type 1 diabetes
1% 24 Hours 2 months* 6 months* 24 months*  >24 months*
Exploratory = Secondary  Primary Immortal
Mortal Mortal Mortal

Risk Immortal
* After the first 24 hours

4.4. Definite and uncertain exposure

Exposure to Cervarix® will be considered as ‘Ddaéhonly if:
- The reported use is confirmed by an objective surc
- The index date for the event (in case and refereatsurred during one of the time-
windows at risk (or “mortal” time windows) followgnof the reported shots

Other reported use of Cervarix®, including repontieds not confirmed by an objective source,
confirmed reported uses occurring in one of the artal time windows and vaccine
prescription records not reported by patients, edat the time window, will be considered as
“uncertain exposures to Cervarix®” and controlled in the analysis (no odds ratios to be
published).
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5. Co-morbidities and risk factors

Information is recorded for the control of confourglas well as for performing interaction
analyses:

5.1. Comorbidities
The following comorbidities are recorded:

- Chronic co-morbidities: documented with the lissck#bed with Exhibit 1A (Appendix
1). Co-morbidities reported spontaneously are systeally organised. Both sources
allow classification that is consistent with theéeimational Classification of Diseases
9" revision. Further coding is performed by traineddmal archivists at PGRx when
necessary.

- Past medical history in the previous two years

o0 Review of 19 categories of morbid conditions
o Number of visits to a physician in the previousryea
0 Hospitalisations

5.2. Risk factors
Table 4 lists the risk factors considegegriori for the study.

Table 4: Risk factors considered a priori for the tudy of type 1 diabetes

Risk factors considered a priori

- Family history of autoimmune disorder (1st degree

- Geographical origin

- Recent pregnancy

- Use of Contraceptives

- Recent or prevalent Infections: (Flu-like syndesn
URTI infections, hepatitis (A, B & C), use of anthkcs and
antiviral drugs, others)

- Seasonality

- Number of vaccines received

6. Procedures for the minimization of biases in da collection and management

6.1. Practices and Procedures

PGRx complies with the Good Pharmacoepidemiologkedctices (GPP) issued by the
International  Society for PharmacoEpidemiology @ @&$P revised in 2004
(http//www.pharmacoepi.org/resources/guidelines 208&m). The PGRx Standard Operating
Procedures are applied, both to data collectiondata management.
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6.2. Minimisation of selection bias

Several techniques are used to limit and/or agkessxtent of this potential bias:

Recruiting centres are instructed to report allesat PGRX, whatever their exposure,
during their time of participation in the systenxt&nal sources of information on the

recruitment of patients are sought for in each reernthe number of patients included is
compared to the expected number in each centreemsbns for deviations are discussed
with investigators. The sites recruiting autoimmuthgorders are visited very frequently

(on a bi-monthly basis on average) by trained céihresearch assistants to elicit reporting
and try and document non reported cases.

6.3. Minimisation of information bias

6.3.1. Classification of case/referent status

- The exclusion of the occurrence of a previous typiabetes diagnosis in cases and
referents is achieved through 2 sources (physiarah patient). The data collected on
the selected referents will further be checkedtlier presence of elements in favour of
endocrinal disorders (co-morbidities, personal dmst symptoms spontaneously
reported, drug use). Any referent with a possibldedinite medical history or presence
of type 1 diabetes will be excluded from the setedérents.

6.3.2. Classification of exposure status

- 100% of exposure considered in the study is asafirmed with an objective source
as described in section 4.4.2.

- Index date: two sources of information are useddfine the index date (the medical
form filled by the physician and the interview bEtpatient).

6.4. Information collected on potential confounders

Information on family history of AID is especialyollected for this study, as patients with a
family history of auto-immune disease may be aiveelr probability of being vaccinated while
having a higher probability of developing the dseand/or the vaccine may interact with a
familial predisposition to develop the diseaseaslhowever anticipated that the frequency of
this risk factor in referents is expected to beyvew.

7. Statistical issues

7.1. Sample size

7.1.1. Recruitment expected in PGRx

Table 5 identifies the number of female cases 14&6s old with the disease expected per
year and for 3 years in PGRx and the correspondumgber of referents on average. This
number was first derived from the declarationshef investigators of the first centres entered
in the PGRx system and is consistent with the dctcauitment reported in Appendix A2.
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Table 5 also reports the date of first case raoerntt and the expected date of termination (3
years after).

Table 5: Expected number of cases and referents faentral demyelination in PGRx and
dates of start and of expected end of the study

Females Females Matched Date T Expected
14-26 y.o Cases/.y. 14-26y.0 Cases/. 3y Referents 3y. effective b
. Date end
N N N surveillance
15 45 180 July 2008 July 2011

7.2. Exposure estimation

7.2.1. Expected rates of exposure

For the time-window of 24 months, the mean experdsel of exposure in the referents is
estimated at xxxxx%.

Table 6: Estimated exposure to the vaccine used fpower calculation according to the
time window considered

24 months

Expected % of referents

0
exposed in the time-window XXX

7.3. Odds ratios detectable

7.3.1. Direction of effect

The scientific committee has considered that soateines may as well decrease or increase
the risk of auto-immune disease. Statistics arseguently presented as two-sided.

Tables 7 presents the odds ratio ascertainabléfasedt from unity with 80% power and 95%
confidence (2-sided)using the expected sampleaskesand referents expected to be recruited
over 3 years according to Table 5, and using thm&xe rate displayed in Table 6 for the
primary mortal time defined in Table 4 for this dyu

Estimates have been made using StatCalc® in E@infdersion 6 and verified with the
formula provided in SchlesselnfamBoth estimates are close enough.

Table 7. Odds ratio (OR) detectable in the primaryanalysis for the risk of type 1 diabetes
in vaccine users

14-26 y.o Expected 14-26 y.o Expected| Expected exposure | OR detected # OR detected #
Female Cases* Referents of referentst StatCalc® Schlesselman formula
N N
45 180

* 3 years recruitment
# With 95% 2-sided confidence and 80% power

tPrimary time window at risk of 24 months afterleabot (mortal time),

® Case-control studies: Design, Conduct, AnalysaswN ork: Oxford University Press, 1982. 354pp
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8. General Analytical Plan

Analysis will be performed with the SAS 9.1.3 SeeviPack 4, Windows version 5.1.2600
(copyright © 2003 SAS Institute Inc. Cary, NC 271B5A) or a more recent version if it
becomes available.

8.1. Descriptive Analysis

Cases and referents will be described for the bkegalisted in the previous sections of this
protocol, including socio-demographics (age, regathnicity, socio-economic status) clinical
features (according to Table 2); presence of sesemmorbidities; individual risk factors (see
below); exposure to Cervarix® vaccine (by time-wing), separately by age (<1818 y.o)
and case/referent status.

8.2. Univariate comparisons

8.2.1. Risk factors to be considered a priori

The distribution of the risk factors listed in Tabl plus other risk factors that may arise in the
literature and are retained by the Scientific Cotteri before the analysis (if available in
PGRXx) will be described in cases and referents.

8.2.2. Risk factors to be listedposteriori

Classes of drugs and categories of co-morbid comditwill be tested for their difference in
distribution between cases and referents. Any e$dhvariables associated with case/referent
status with a p<0.1 will be retained for the mainltmariate model analysis.

8.2.3. Assessment of potentially strong confounderssk factors

Matched odds ratios for exposure will be comparetivben sets of subjects presenting with
and without the confounders identifiadpriori anda posterioriThe position of the observed
odds ratios will be examined (within or outside ihirval) and decision taken on the analysis.
If the number of cases and referents with the piatiénstrong confounders do not allow for an
adequate control of their influence through modegllithe sample of sets used in the modelling
for the sensitivity analysis will be censored obgh with at least one subject presenting with
the confounder. — The same approach will be apgiedhe comparison of odds ratios for
exposure to the vaccine in strata of"2%0", 75" 100" percentile of ‘multivariate
confounding scores’.

8.3. Modelling and Analysis using Multiple variables

8.3.1. Main model

All retained risk factors identified will be used & multiple modelling of the risk of type 1
diabetes associated with exposure to Cervarix®riéripuspected and risk factors identified a
posteriori from the univariate analyses will be tcolked for. The analysis will be also
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controlled for the use of another HPV vaccine rainsbd in France The risk associated with
the number of shots received will be assessed.

Results will be presented as adjusted odds ratits tweir 95% confidence intervals (two-
sided, estimated with 80% power).

The model considered is the conditional logistigression for the assessment of relative risks
through odds ratios.

8.4. Analysis performed for the identification of bases
A series of descriptive analyses will be perforn@ddentify potential biases. No results will
be reported as arising from these analyses. Statisests will be applied when possible to

help in the interpretation of potential differencggnteractions.

8.4.1. Selection bias

- Participant patients will be compared to non-pgéints on age, time and centre.

- Centres will be described for their recruitmenticeatage of rejected cases, and the
mean exposure to Cervarix® in the patients reporteate comparisons between
centres will be made on the mean exposure prevaléases rejected and interviewed
will be compared to retained cases and to refefentheir use of Cervarix®

Decision will be taken by the Scientific Committigeretain or reject centres with obvious

outlying results in the above analyses.

8.4.2. Information bias

-  Diagnostic bias:

Referents identified with any elements in favourlaadisorder consistent with or evocative
of the disease, including itorme fruste will be excluded from the set of referents.
Exposure to vaccine reported in the patients’ inésvs will be compared to prescriptions
recorded by the physicians. A separate study ofvitielity of exposure ascertainment in
PGRXx is conducted. Its results will be presentethéScientific Committee and potential
consequences for the study protocol consideredddéfie final analysis.

8.5. Timing of the analysis

8.5.1. Planned analysis

The main analysis will be performed at 36 monthsrathe first index case included in the
PGRx system. This delay may be extended if necgdsanchieve the recruitment of the
sample size displayed in Table 5.

8.5.2. Unplanned analysis

" Gardasil®
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An unplanned analysis may be performed before rtdeoé the study:
» At the request of the Health Authorities and while formal agreement of the Cervarix
Scientific Committee.
* Or at the request of the Cervarix Scientific Conteeif justified by a possible alert
identified in the literature or through pharmacimahce reports.

This unplanned analysis will use all the methodscdbed in the analytical plan and will be
applied to the sets of cases and referents sdabsfgcdocumented and to the data considered
as consolidated at that time.

Whatever the results of this unplanned analysis,stiudy will be pursued until the planned

completion since, according to the assumption & #tudy; cases may arise as far as 24
months after exposure.

9. Discussion of the general study methodology

9.1. Limits of observational research

Biases associated with medical practice

This study presents limitations associated with eokstional research such as possible
indication bias for the vaccine and preferentiagtiosis in exposed. While the first one is
more likely to bias the results towards a less&k associated with vaccination in the present
context, the second may act in the reverse dinecfldfiese two biases are associated with
medical practice rather than with the study methtsi#sf and may also be present in so-called
‘record-linkage’ or medical database research ag gertain to the nature of medical activity.

Note than they are also present in unblinded costdies. Only double blind randomised

clinical trials may completely eliminate their eftewhen the blind is not actually broken in

practice. The feasibility of such trials to ass#ss incidence of a rare disease like type 1
diabetes is very low (published trials did not adijuhave the power to do so). The ethical
justification of larger trials in this respect islzhtable in the absence of any alert.

The very high specificity of the diagnosis and gogential comparisons between the various
degrees of certainty in the diagnosis, as welhasitedical information recorded for both cases
and referents will provide useful information onstimespect. Documenting for a number of
potential confounders such as family history okdse or behavioural confounders will help in
minimizing the effect of indication bias.

9.2. Limits of field case-referent studies

As opposed to studies nested in medical or prasmmiplatabases, the field case-referent nature
of recruitment raises the question of potentiabc@n bias,.e. the preferential recruitment
into the study of cases associated with exposure.s€lection bias of concern here is notoriety
bias where cases exposed to Cervarix® would be ey to be reported than other, non-
Cervarix®, patients. This would bias the resultagrom the null. The PGRx methodology,
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by collecting cases systematically in the abseri@ny alert, and announcing the surveillance
of ca.300 drugs to clinicians, limits the potential ext®f this bias as compared to ad hoc
case-referent studies. Important efforts are devateminimising this bias (section 7.2) and
assessing its potential magnitude (section 9.4.1).

Note that the case-referent methodology allowsafeplume of recruitment which is possible
only with very large databases, especially if aid§inite cases of the disease are considered.

9.3. Nature of referents

The use of physicians as the source of refere&GGRx is a compromise between population-
based referents and hospital based referents. Tiese been successfully used in
pharmacoepidemiology (Abenhaim, 1996). Sampling population-based referents may
provide more valid estimates of exposure and belai risk factors than sampling of patients
visiting physicians, but they are less likely tayde valid information on co-morbidities,
antecedents and medical risk factors than the dallacted through physicians. Also, the
objective source of information on vaccination tigh medical records may be of great help in
this instance. Hospital-based referents are fratjuersed because of the convenience of
sampling and on the assumption that they may hefhtral for referential biases. They are
however frequently associated with exposure andrtey biases, as well as with actual
referential bias. The pool of potential referergsruited in PGRX is less subject to this later
bias while offering a convenient source of sampbhgeferents to be matched to the cases.

The matching of referents to cases on the numbersdé to physician limits the extent of a
bias associated with increased opportunity to ex@osvhich may be feared with physician-
based referents as opposed to population-basecemefe(although this bias is less likely to
play a role in the contemplated age groups herabtlfer, to a certain extent symmetrical,
concern is the so-called ‘overmatching’. Overmatghs not a validity bias but may impair the
efficiency of a study.

9.4. Information biases

For the case/referent status, the specificity agltiein PGRx for the diagnosis of cases and
also for the exclusion of referents with historytioé disease at hand is very high as compared
to any systematic collection of data available,eesly in comparison to so-called ‘record-
linkage’ databases or usual medical databases.

The infamous ‘recall bias’ feared in studies usragospective interviews is limited in this

study as 100% of reported exposure will have tobbhsed on objective information or

documentation. The use of two sources of data ag dse (patients and physicians) helps in
this process. A separate validation study of thiedis of the ascertainment of exposure in

PGRXx is planned. Its results will be made availablthe Scientific Committee before the final

analysis is conducted.
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A comparison of observed exposure of referentsxjpeeted exposures based on the data
available at the end of the study on the reimbuesgnof vaccination will allow for the
documentation of these biases if they exist. A eradse-population comparison of exposure
will be done using these reimbursement data foragsessment of the exposure of the base
population and the results compared with thoseilddan this case-referent study.

9.5. Residual confounding

Few potentially strong risk factors are known foe tiseases at hand (personal and familial
history of auto-immune disorders, the existenceeviere chronic co-morbidities, ethnicity, and
some drugs). Whether they may interact with vad¢mnaand/or represent potential
confounders of an association is unknown. Persami@milial history of AID is thought to
lower the probability of vaccination, but no dagaaivailable on this subject. All these
variables are expected to have low or very low glece in the sample.

Despite the statistical procedures listed abovagdutition to the matching of referents to cases,
to minimize and control for the effect of potentainfounders, it is always possible that some
residual confounding may still exist at the endhef study. The potential magnitude of this
residual confounding effect and its likelihood tg@kain any potential observation or
association will be discussed based,
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10. Timelines & Reports

ltem Date

Network of PGRXx type 1 diabetes Centrgs  Done, and on-going for paediatricians’
centres

Recruitment of 1st case April 2008

Recruitment of potential Referents On-going

Finalisation of PGRx type 1 diabetes May 2009
Cervarix® protocol

1st Annual Descriptive report and blind
analysis

2nd Annual Descriptive report and blind
analysis

Final PGRx type 1 diabetes -Cervarix®
Study report

Recruitment reports are issued every month. Descriptive reports provide data on all the
variables listed in the document.

Persons in charge of the analysis and reports

The statistical analysis and reports will be conducted under the supervision o
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Appendix 1: Exhibit 1A: PGRx Information System Gereral Methodology
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Appendix 2: Recruitment of type 1 diabetes

Table A2.1 Recruitment of type 1 diabetes casélsarPGRx System as of March 2, 2009

\=J

Target recruitment
Date of first | Participating Cases Recruited femalel Females cases of 14-26 y.-
inclusion centres (all age groups)] cases 14-26 y.-0
per year 3 years
Group 4 34 166 37 30 90
Type T\ 08/04/2008 17 77 20 -
Diabetes

Figure A2.1 Recruitment of type 1 diabetes casekarPGRx System as of March 2, 2009
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