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FDA Reviewer’s Overall Summary and Conclusions:

Nonclinical toxicology studies were conducted by Glaxo SmithKline to support the
evaluation and licensing requirements for Cervarix

Glaxo SmithKline conducted six GLP-compliant nonclinical toxicology studies, which
included a repeated-dose toxicity study in rats, four repeated-dose studies in rabbits, a
local tolerance study in rabbits, and a developmental and reproductive toxicity study in
rats. Two in vitro and one in vivo genotoxicity studies were conducted solely on the
adjuvant MPL (AS04) as well.

Table 1 Toxicology program on HPV-16r18 L1 VLP AS04 vaccing'™ !

Study typs and duration!  Routa of 3pecies GLP Study name i
adminiatralion -

Repeat-dase
71 days m Rakkrs Yes
99 days im Rabbis Yes .
147 days im Rabkats Yes i
147 days Im Rakbics Yes i
147 days Im Rat Yes
Reproduciive and
develapment
77 days im Rals Yes 263/033167

1: & these shudiss ware GL= ComDiant 317 »ere 5pansced By GSK Sialcocdis of by & nacdion D iress shaks,
he profilz 2! AIPL 42T 218D andlysad A Specift lewesicg£a! Sdies, wneh 3% summarisad in MFL parL tocre 2 5 Seson 25 e
TIMECOgy &= 260 SUrME Ty 32 BLratan -~ 1 £ay, im: wramLscL's”

These toxicology studies were designed based on the composition, dosage and
immunization schedule of the human vaccine (20 pg of each of HPV-16 VLP and HPV-
18 L1 VLP, adjuvanted with AS04, 3 doses at 0, 1, 6 months). In addition, since the
vaccine target population includes women of childbearing age, a reproductive and
development toxicity study was carried out. AS04 treatment groups were included in
those studies.

In summary, the toxicity of a single or four administrations in rabbits, of up to three times
the human dosage of HPV-16/18 L1 YLP AS04 vaccine, or of once the human dosage of
the adjuvant AS04 was analyzed in combined single-repeat-dose studies. Hematology,
clinical chemistry, bone marrow smears assessments, organ weight data, macroscopic
pathology, and clinical sign evaluations showed no consistent treatment-related or dose- .
dependent findings.

No deaths were recorded in those studies. A drop in platelet count was observed in the

Scantox 58678 toxicity study, after four repeated administration of the vaccine in rabbits.

No other findings related to the platelet count drop were observed in this study, neither in

the bone marrow, nor in the reticulo-endothelial system. The hematology profile and

clinical signs of the treated animals were otherwise normal, and the biological relevance

of this observation is therefore unclear. This effect does not appear to be of toxicological :



significance, even though a treatment-related effect at the investigated dosage (full
human vaccine dose) and in the rabbit can not be fully excluded.

To determine if the reduction in platelets was species-specific, or related to the dose,
additional studies were conducted to evaluate potential effects of a dose range of HPV [
16/18 L1 VLP AS04 on hematology parameters in both rabbits (--(b)(4)-- Study No
62369) and rats (--(b)(4)-- Study No 62370).

In the local tolerance study, histopathology assessment of the vaccine injection site
revealed evidence of inflammation, and focal degeneration or necrosis of myofibers at the
injection site of the HPV-16/18 L1 VLP AS04 vaccine, as expected shortly after the
injection of alum-containing vaccines, followed by clear signs of recovery afterwards.

The genotoxic and oncogenic potential of Cervarix were not evaluated. Such studies are
not usually required for recombinant protein vaccines, consistent with WHO guidelines
on vaccine nonclinical safety evaluation. The adjuvant MPL (AS04) was evaluated for
genotoxicity in the following genetic toxicology studies: (b)4) O
. The adjuvant was

not positive in each of the genotoxicity assays.

Recommendation:
The BLA submission for Cervarix HPV vaccine is acceptable with regards to nonclinical
toxicology.



Introduction:

The Cervarix vaccine is composed of recombinant C-terminally truncated HPV-16 L1
and HPV-18 L1 proteins, assembled into virus-like particles (VLPs) and adjuvanted with
GlaxoSmithKline Biologicals proprietary adjuvant system AS04.

The HPV-16 L1 and HPV-18 L1 proteins constitute the active ingredient of the vaccine
and are produced with a recombinant Baculovirus expression system. The AS04 adjuvant
is composed of an aluminum salt, AI(OH)3 and 3-O-desacyl-4’-monophosphoryl lipid A,
(MPL). The MPL immunostimulant is a detoxified derivative of the lipopolysaccharide of
the gram negative bacterium Salmonella minnesota R595 strain and is manufactured and
supplied by Corixa Corporation (GSK Biologicals North America,

Hamilton, Montana, USA).

One dose of Cervarix contains 20pg of HPV-16 L1 and 20pg of HPV-18 L1 proteins
adjuvanted with AS04 which is composed of 500ug of aluminum hydroxide and
50ug of MPL.

In the Cervarix vaccine, the HPV-16 L1 protein, HPV-18 L1 protein and the MPL
immunostimulant are separately adsorbed onto aluminum hydroxide following which the
three adsorbed bulks are formulated in an (b)4)

The vaccine is a preservative-free product available as a 0.5 mL single-dose in 3 mL
glass vials (fill volume = -(b)(4)-) and as a 0.5 mL single-dose in pre-filled, TIP-LOK®
disposable 1.25 mL glass syringes (fill volume = -(b)(4)-).

The pharmaceutical form of the vaccine is a turbid liquid suspension for intramuscular
injection. The vaccine is to be injected intramuscularly in the deltoid region and the
proposed administration regimen for the candidate vaccine is a 3-dose injection schedule
at 0, 1 and 6 months.

Cervarix is indicated for girls, adolescent and adult females >10 years of age for the
prevention of cervical cancer (squamous-cell carcinoma and adenocarcinoma) by
protecting against incident and persistent infections, cytological abnormalities including
ASC-US, cervical intraepithelial neoplasia (CIN) CIN1 and precancerous lesions (CIN 2
and CIN 3) caused by oncogenic human papillomaviruses (HPV) types 16 and 18.



Product Summary

Cervarix vaccine is composed of recombinant C-terminally truncated HPV-16 L1
and HPV-18 L1 proteins, assembled into virus-like particles (VLPs) adjuvanted with
GlaxoSmithKline Biologicals proprietary AS04 adjuvant.

The HPV-16 L1 VLP and HPV-18 L1 VLP proteins constitute the active ingredient of the
vaccine and are produced with a recombinant Baculovirus expression system. The AS04
adjuvant is composed of an aluminum salt, AI(OH)3 and 3-O-desacyl-4’-
monophosphoryl lipid A, MPL. The MPL immunostimulant is a detoxified derivative of
the lipopolysaccharide of the gram negative bacterium Salmonelia minnesota R593
strain.

One human dose of Cervarix contains 20pg of HPV-16 L1 VLP and 20ug of HPV-18
L1 VLP adjuvanted with AS04 consisting of 500pg of aluminum (as aluminum
hydroxide) and 50pg of MPL.

Table 1 Composition of the HPV vaccine

Ingredients Quantity Function Reference

(per 0.5ml

dose)

Active ingredients
HPV-16 L1 VP 20 ug Antigen GSKBio Mn 20090601
HPV-18 L1 VLP 20 pg Antigen GSKBio Mn 20081001
Excipients
3-O-desacy4" monophoshoryl 50 g Immunostimulant | GSKBio Mn 10026404
lipid A (MPL)
Aluminium (hydroxide salt} 500 pg Adjuvant GSKBio Mn 10026701
Sodium Chloride {NaCl) 4.4 mg Buffer

{150 mM)
Sodium dihydrogen phosphate 0.624 mg Buffer
dhydrate (NaH-P0:.2Hz0) (8 mM)
Water for injection g.s.ad 0.5m Solvent




2.6.7.4 Toxicology: drug substance

Table 2 HPV.16 L1 VLP antigen and HPV-18 L1 VLP anitlgen components
Test Articla: HPV-16/18 L1 VLP AS04 voccine

) Batchet prepared durig Prase 1o and Phate 1) oxveioment (
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Antigen {% L1) Number
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Safety Pharmacology: Cervarix and MPL

Safety pharmacology studies were performed on HPV-16/18 L1 VLP AS04 in rats and on
MPL in dogs. The intramuscular administration of 1/5 of human dose (0.1 ml/animal) of
HPV-16/18 L1 VLP AS04 in the anaesthetized -(b)(4)- male -(b)(4)- rat, or the
intravenous administration of ascending MPL doses up to 100 pg/kg bodyweight (500
100-fold the human dose of MPL in the AS04 adjuvant) showed no treatment-related
effects on the examined cardiovascular or respiratory parameters.

Safety pharmacology studies on the MPL adjuvant showed no deleterious
pharmacological effects on cardiovascular or-respiratory functions in animal models.
Cervarix did not induce pharmacological effects on cardiovascular or respiratory
functions in animal models.

MPL.: Cardiovascular and respiratory effects in the anaesthetized

dog following intravenous administration (-(b)(4)- 1729/22)

The -(b)(4)- dog was used for the evaluation of possible side effects of MPL on
cardiovascular and respiratory parameters in a GLP study performed by --(b)(4)-[
, 1n 1999.

Two male and two female adult -(b)(4)- dogs were anesthetized using propofol
anesthesia and received ascending doses of MPL at 1, 10 and 100 pg/kg at a dose
volume of 1-2 ml/kg intravenously in the left jugular vein with at least 25 minutes
between each dose. Two male and two female control animals received 3 volumes of
vehicle (phosphate buffered saline), using the same regime as for test animals.
Cardiovascular (blood pressure, heart rate, left ventricular pressure, mean femoral blood
flow and ECG) and respiratory (peak inspiration and expiratory flow, respiration rate,
tidal volume and minute volume) parameters were measured post-dose at 2, 10 and 20
minutes and were compared with pre-dose values. Cardiovascular and respiratory
parameters were monitored continuously for a period of two hours post vaccination.

There was little effect of treatment at any dose level of MPL. A small and gradual
increase in mean heart rate over the MPL study period (from 83 at baseline to 93 beats
per minute by the end of the experiment) and a decrease in the mean height of the T wave
(due to 2 out of 4 animals) were noted although not being statistically different from
controls. Also, a small increase in mean respiratory rate (from 15 at baseline till 18
breaths per minute), after administration of the top dose of MPL, was not considered to
be physiologically relevant.



HPV-16/18 AS04 Human Papillomavirus type 16 and type 18 candidate

vaccine adjuvanted with AS04. Cardiovascular and respiratory

evaluation in the anaesthetized rat (-(b)(4)- 371/033059)

In a GLP compliant study, the possible side effects of the HPV-16/18 L1 VLP AS04
vaccine on cardiovascular and respiratory parameters in the anaesthetized -(b)(4)- male
-(b)(4)- rats were investigated by (b)4) , in 2004.

The -(b)(4)- rat is considered a suitable species for this test and -b@- has experience in the
use of this species for such studies. In two parallel groups of 4 --b(4)-- rats, either
phosphate buffered saline or the HPV-16/18 L1 VLP AS04 were administered
intramuscularly at 0.1 ml/animal (1/5 of a human dose), the route of human exposure to
the vaccine. The dose exceed intended human dose relative to the bodyweight of the rat
by about 24-56-fold. Cardiovascular (blood pressure, heart rate, electrocardiogram
(ECQ)) and respiratory (respiration rate, tidal volume and minute, volume) parameters
were monitored continuously for a period of two hours post vaccination.

Intramuscular administration of 0.1ml/animal of the HPV-16/18 L1 VLP AS04 vaccine
did not produce any treatment-related effects on blood pressure, heart rate, ECG (lead II)
or respiration depth and rate



Toxicology Summary and Overview

Pharmacological and toxicological studies were performed on HPV-16/18 L1 VLP AS04,
AS04 as well as on MPL.

Safety pharmacology studies were performed on HPV-16/18 L1 VLP AS04 and MPL.
The intramuscular administration of 1/5 of human dose (0.1 ml/animal) of HPV-16/18 L1
VLP AS04 in the anaesthetized -(b)(4)- male -(b)(4)- rat, or the intravenous
administration of ascending MPL doses up to 100 pyg/kg bodyweight (50-100-fold the
human dose of MPL in the AS04 adjuvant) showed no treatment-related effects on any
recorded cardiovascular or respiratory parameters.

Toxicology studies were performed with HPV-16/18 L1 VLP AS04, AS04 adjuvant, and
MPL (Cervarix).

Four repeated-dose toxicity studies on the HPV-16/18 L1 VLP AS04 vaccine were
carried out in rabbits and one in rats. These studies showed that the vaccine and adjuvant
were well tolerated, and no consistent signs of systemic toxicity were observed. Injection
site inflammation remained local and showed signs of resolution. Up to three times the
full human vaccine dosage was used in these toxicity studies, possibly increasing this
local reaction.

HPV-16/18 L1 VLP AS04 or the AS04 adjuvant was not associated with other side
effects, except for a platelet drop observed 13 weeks after the fourth administration of the
HPV-16/18 L1 VLP AS04 vaccine in rabbits one of the repeat dose rabbit studies
(--(b)(4)-- Study 58678). No other findings related to this platelet count decrease were
observed in the nonclinical studies and no such platelet drop was observed during clinical
trials. In order to assess if the reduction in platelets observed 13 weeks after the last dose
in --(b)(4)-- Study 58678 was a rabbit-specific effect, or due to the strength of the
investigated dose, two additional studies were performed to evaluate the potential effects
of a dose range of HPV-16/18 L1 VLP AS04 on hematology parameters in rabbits
(--(b)(4)-- Study 62369) and rats (-(b)(4)- Study 62370). The results of the repeated dose
studies with rabbits (-(b)(4)- Study 62369) and rats (-(b)(4)- Study 62370) indicate that
the decrease in platelet counts observed in the original repeated dose rabbit study
(-(b)(4)- Study 58678) was neither reproducible in the rabbit at two vaccine dosages, nor
was it observed in the rat. It appears that this effect is not toxicologically significant

Genetic Toxicology studies were conducted with MPL using both in vitro and in vivo
assays. All genetic toxicology assay results were not positive.

No other vaccine- or adjuvant-associated adverse systemic effect was noted, even though
the studied dosages exceeded the human dosage (up to more than 50-fold factor on a
body weight basis), as well as the immunization schedule.

In conclusion, the pharmacology and toxicology studies performed in
dogs, rabbits and rats showed that CERVARIX induces a strong and persistent



specific immune response and is safe in animal models. The HPV-16/18 L1 VLP AS04
vaccine did not demonstrate signs of systemic toxicity. The only conclusive effects seen
were local and transient, showing signs of recovery, and are expected from formulations
that induce recruitment of inflammatory cells. Induced injection site reactions were the
sign of the immune response generated against the vaccine antigens and enhanced by the
adjuvant. These studies support the utilization of CERVARIX for human vaccination
against HPV infections.

The scope of this review is confined to safety pharmacology and toxicology studies of the
HPV 16/18 vaccine and genetic toxicology studies of the adjuvant, AS04 (MPL). The
toxicology of the adjuvant was reviewed by Elizabeth Sutkowski, Ph.D. and the
reproductive toxicology of the vaccine was reviewed by Marion Gruber, Ph.D.

2.6.7.1 Toxicology: Overview

Table 1 Test Article: HPV-16/18 L1 VLP ASO4 vaccine
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Materials used in the non-clinical safety pharmacology, pharmacokinetics and
toxicological studies overall had comparable purity levels as the materials used for
clinical studies and the materials proposed for marketing.

2.6.7.4 Toxicology: drug substance

Impuritles {In purified butk)

Toble 2 HPY-16 L1 VLP antigen and HPV-18 L1 VLP onligen components
Test Article: HPV. 16118 L1 VLP AS04 vaccine
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TOXICOLOGY

Toxicology Studies for Cervarix and MPL

Study name Study typell) Test arocle Lecation
1512 Repeat-Dose Toxcity HPV-16/18 L1 VLP CERVARIX Module 2.6, Section
ASH4 257 hem26.77
1752 Rep=at-Dose Toxicity HPV-16/18 L1 VLP CERVARIX Module 2.6, Section
AS4 267 tem26.77
3887 Repeat-Dose Toxiciy HPY-16/18 L1 VLP CERVARIX Medule 2.6, Section
ASQ4 and ASCA 267 hem26.7.7
£233¢ Repeat-Dose Toxiaty HPV-1611B LY VLP CERVARIX Medule 2.6, Section
ASO8 and AS(Y 267 tem26.7.7
22370 Repeat-Dose Toxicity HPY-1eHE LT VLP CERVARIX NMiedule 26, Section
AS04 and AS(Y 257 ltem26.7.7
MEG33180 Reoroductive and HPY-18118 L1 VLP CERVARIX Medule 2.6,
Develspmental Toxicity ASD4 and ASCd Section 2.6.7. lem 2.6.7.13
Cii2f Sngle-Lose Toxcity MPL 8PL Medule 25,
Section 2.6.7. ltem 2.6.7.5
32022 Repeat-Dose Toxicty MPL MPL Medule 2.5,
Section 2.6.7. lem2.6.7.7
5l i Repeat-Dose Toxicity MPL LPL Module 29.,
Section26.7 ltem2.6.7.7
2021 Reoeat-Dose Toxicity MPL MPL Medule 2.6.,
_ Section 25.7 em 2.6.7.7
171283 Genotoxcity MPL MPL Module 2.9.,
Section 26.7. lem 2.6.7.8
172314 Genotowcity MPL MPL Module 2.6.,
Section2.6.7. lem26.7.8
f3:0521%5 | Genotodty MPL MPL Medule 2.a.,
Section 26.7. kem 2.6.7.9
17728 Reproductve & MPL MPL Module 25.,
Developmental Toxicity Section 2.6.7. ltem 26.7.13
17237 Reproductive & MPL MPL Module 2.6,
Developmenial Toxcity Section 2.6.7, ltem 2.6.7.13
172317 Reproductive & MPL MPL Module 2.9.,
Develcpmerial Toxgty Section 2.6.7. ltem 26.7.14
% All theee studies were oerformed followina GLP.
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Several non-clinical toxicological studies were performed on the HPV-16/18 vaccine.
Four repeated-dose toxicity studies were carried out in rabbits and one in rats. Studies
-(b)(4)-1513 and -(b)(4)- 58678 evaluated the local and systemic toxicity after a single
and repeated dose (up to four) administration of the vaccine, the latter study allowing
longer term and more exhaustive post-treatment evaluations. In addition, the hematology
portion of -(b)(4)- 1513 was repeated in study -(b)(4)-1758 as procedural problems in the
former study precluded interpreting all hematology parameters. In order to assess if a
reduction in platelets observed 13 weeks after the last dose in -(b)(4)- Study No.58678
was a rabbit-specific effect, or due to the strength of the investigated dose, GSK
Biologicals initiated two additional studies to evaluate potential effects of a dose range of
HPV-16/18 L1 VLP AS04 on hematology parameters in rabbits (-(b)(4)- Study No.
62369) and rats (-(b)(4)- Study No. 62370).

Because Cervarix is intended for administration to women of childbearing potential, the
potential toxicity on reproductive functions was studied. For this purpose, a pre- and
post-natal toxicity study in rats, including an assessment of the potential impact of
vaccination on fertility was performed. The protocol for the investigation was submitted
to IND -(b)(4)- (Serial No. 0065, December 9, 2002). The safety of AS04 was also
examined, in parallel to HPV-16/18 L1 VLP AS04, in a combined single-repeat dose
toxicity study and in a reproductive study.

The systemic and local toxicity of HPV-16/18 L1 VLP AS04 and AS04, after a single or
up to four injections were assessed, including toxicological endpoints during 4- to 13[
week recovery periods. The treatment regimen of up to 4 vaccine injections at 2 week
intervals with up to three times the human dosage exceeds the total number of intended
clinical injections.

The first 3 repeat-dose toxicity studies revealed no consistent treatment-related or dose [
dependent findings following hematology and clinical chemistry assessment, organ
weight data, macroscopic pathology, and clinical sign evaluation. Injection site
examination revealed evidence of erythema and edema across all treatment groups
(including controls), which were however more severe in several vaccine-treated rabbits.
Histological examination of the administration sites a few days after vaccination with
HPV-16/18 L1 VLP AS04 revealed evidence of sub-acute inflammation with slight to
moderate focal degeneration, necrosis, or regeneration of myofibers. Animals which
solely received aluminum hydroxide or AS04 also showed evidence of inflammation at
the injection site although the inflammation was of shorter duration and less extensive.
Examination after a treatment free period (4 or 13 weeks) revealed evidence of
histological changes (i.e. myofiber regeneration) that were indicative of an ongoing
process of recovery. The additional 2 repeat-dose studies in rats and rabbits revealed
findings consistent with the above.

The hematology analysis revealed a higher value of neutrophils and fibrinogen after
ASO04 or vaccine administration, which may be a consequence of the recruitment of
inflammatory cells following injections of the formulations.



In -(b)(4)- study 58678, a decrease in platelet counts (mean 36% below control value)
was observed in the HPV-16/18 L1 VLP AS04 group, 13 weeks after the last of four
repeated administrations in rabbits. No other findings related to this platelet count
decrease were observed, neither in the bone marrow (central mechanism), nor in the
reticulo-endothelial system (peripheral mechanism). The hematology profile and clinical
signs of the treated animals were otherwise normal, and the biological relevance of this
observation was therefore unknown. This effect appears not to be of toxicological
significance, even though a treatment-related effect at the dose studied (the human
vaccine dose) and in the rabbit can not be excluded.

To assess if the reduction in platelets was species-specific, or due to the
dose used, GSK Biologicals initiated additional studies to evaluate potential effects of a
dose range of HPV-16/18 L1 VLP AS04 on hematology parameters in both rabbits
(-(b)(4)- Study 62369) and rats (-(b)(4)- Study 62370).
In the repeated-dose study with rabbits (-(b)(4)- Study 62369), the full human dose (1
HD) as well as 1/10 of a human dose (1/10 HD) of the vaccine were tested in order to
verify the reproducibility and dose-dependency of the decrease in platelet counts
observed in -(b)(4)- Study 58678. The study was performed in 40 -(b)(4)- albino female
(b)4) rabbits and included a 13-week recovery period. Animals were
allocated randomly to 4 groups of 10 animals each, and received intramuscular injections
in the paravertebral muscles on Days 1, 15, 29 and 57. The rabbits in Group 1 were dosed
with 0.9% NaCl, those in Group 2 received AS04 alone, and those in Groups 3 and 4
were injected with HPV-16/18 L1 VLP AS04 1 HD or 1/10 HD, respectively. Except for
the higher value of fibrinogen on Day 4 (Groups 2 and 3) and the higher value in
neutrophils on Day 2 (Group 3), both of which correspond with expected inflammation
due to the immune response, no additional treatment-related effects on hematological
parameters were seen. The platelet counts were unaffected by treatment. The bone
marrow smears showed no treatment-related findings.




Individual Toxicology Studies: Cervarix

2.6.7.5 Single-Dose Toxicity

Single-dose toxicity was assessed as part of repeat-dose toxicity Section 2.6.7.7
CERVARIX, Repeat dose toxicity) and is summarized below.

Test article: HPV-16/18 L1 VLP AS04

Species/ Method of Dose | Gender Observed Approximate | Noteworthy findings
Strain Administration | (ug)1 | and #/ maximum non- | lethal dose | (after dose 1)
(Vehicle/ Group lethal dose
Formulation)
-(b)(4)[] im (Phosphate 40, 120 | 6 females/ | No lethality No lethality -
Rabbit buffered group2 observed observed
saline/solution)
-(b)(4)[] im (Phosphate 40 5 females/ | No lethality No lethality Injection site reactions
Rabbit buffered group3 observed observed (hemorrhage, discolora

saline/solution)

inflammation,
Degen./regen./
necrotic myofibres)

No noteworthy findings. 1: HPV-16 L1 VLP + HPV-18 L1 VLP content. 2: Three groups for each of the

Aluminum hydroxide, 40 pg vaccine and 120 pg vaccine treatments. Per treatment, one group with 2 doses

(necropsy 2 days post dose 2) and 2 groups with 4 doses (necropsy 2 or 28 days post dose 4). 3: Three

groups for each of the saline, AS04, and vaccine treatments. Per treatment, one group with 1 dose
(necropsy 3 days post dose 1) and 2 groups with 4 doses (necropsy 3 days or 13 weeks post dose 4).



2.6.7.7 Repeat-Dose Toxicity Pivotal studies
2.6.7.7.A. MEDI-517/SBAS4: An intramuscular Immunotoxicity Study in -(b)(4)[

Rabbit

Test Article: HPV-16 /18 L1 VLP AS04 Vaccine Study No: -(b)(4)- 1513
Species/Strain: -(b)(4)- Rabbits Dosing: Day 1, 15 or 1, 15, 29, 43 Location in CTD:

CERVARIX

Initial Age: 15-19 weeks of age Duration of Postdose: 28 days Module 4.2. Item

42321

Date of First Dose: July 27, 1999 Method of Administration: intramuscular
Vehicle/Formulation: Phosphate buffered saline/solution GLP Compliance: yes
Special Features: Each formulation was injected to three groups of female rabbits.
Groups 1, 4, 7: 2 doses/2-day observation.
Group 2, 5, 8: 4 doses/2 day observation. Group 3, 6, 9: 4 doses/28 day observation. Left
and right tights were injected.
No Observed Adverse Effect Level: Not determined

Dosags Aluminium hydroxide | HPY-16M38 L1 VLP A304 40 py HPV-16/18 L1 VLF ASDE 120 gy
SO0 peg (2 or & doses) | (20 pa of each anfigen. 2 or £ doses)® (60 ug of each antigen, 2 or 4
doses)

Females: emals Females:
Mumber of Animals 18 18 18
Tozicokinsfica: AU ) MO ND ND
Notewarihy findings
Diad or Sacrificed Moribund ] 1] 0
Baody Waight [%) 3.9 ky (100) {101} (100)
Food Consumption Day 43-44 (%) 183 g (100} (104} (1o1)
Water Consumption MO ND ND
Ophthalmoacopy MO ND I}
Elzctrocardiography MO ND ND
Climical Obssrvationa - - -

- Mz nobewoelry Andings; + Mild += Modemsle +++ Manced; MO= nck done; * p05 ™ - palll07; NE = Nok siriistically sgrificant;

o erd of d-dose period; be L: left

tight - ight bight; c: Groups 2, 5, 8. S rakbbis per gooup; d: Groups 3, 6, 9. Eix mbbils per group; &. onpe e full human dosage; f. fhees-fold the human dozage. For
controby, group mezns are shown; For reated groups, percent relative o conleols are =hown.



Doszage Alwminium | HPV-16/18 L1 VLP A304 vaccine HPYV-1818 L1 AS04 VLP vaccine
hypdroxide A0 gt 120 pgt
300 wa [ (20 wa of sach antigen. 2 or 4 doses) | (60 pg of each antigen, 2 or £ doses)
Mumber of Animala 18 18 18
Urinalysis MO I} ND
Sarum Chamistry - - -
Crgan Waightas (%)
Grosa Patholagy:
- Injzclion site erythama -to+ - o -fo ##+
- Imjzclion site sdema - -io + -fo
- Limi use mpairmentimouse examined 18 1118 018
Histopathalogy:
- Mo injecfion site granulomatous
findflammatiora b 2L+1R OL+1R 2L+0R
- Mo, injection site pervascuitis2as aL+1R 2L+0R 4L + 2R
Poatdoss Evaluation:
Mumber rabbit Evaluatsd ] 3 B
- Mo. injeciion sile grandlomatous
lirdlamimaticn2d OL+0R iL+2R 2L+0R
- Mo Imjzclion site perivasoulitisha OL+0R oL +0R OL+0R

- Mo nobeworhy frdings; + Mild == Modeesfe +++ Mavied; ND= rotdone; * p<0.05  ** - p<i0.01; NE = Nok sintitically sgnificant; = end of 4-doze penod; b: L: eft
tight R ight bght; &= Geoups 2, 5, 8. Sim rabhis per geoup; d: Groups 3, 6, 5 Six mbbils per grours & once S fell hu=nan dozage: f. frree-fold fre hemen dossge.
For controbs, group mezns are =hown; For trealed grosps, percent relalive fo confrols sre shown

This study was carried out to assess the toxicity of a human papilloma virus vaccine,
MEDI-5 17/SBAS4, when administered intramuscularly to female (b)(4)

rabbits on up to 4 dose, at 2 week intervals, followed by an observation period after the
last dose.

The test article or control/vehicle article (aluminum hydroxide; 1 mg/rnL) was
administered to 54 female rabbits (9 groups with 6 animals/group), as follows: Group 1
received 2 doses of Control/vehicle, followed by a 2 day observation period; Group 2
received 4 doses of control/vehicle, followed by a 2 day observation period; Group 3
received 4 doses of control/vehicle, followed by a 28 day observation period; Group 4
received 2 doses of 40 pg MEDI-517/SBAS4 (Low Dose), followed by a 2 day
observation period; Group 5 received 4 doses of Low Dose test article, followed by a 2
day observation period; Group 6 received 4 doses of Low Dose test article, followed by a
28 day observation period; Groups 7, 8 and 9 underwent the same treatment as Groups 4,
5 and 6, respectively, except 120 pg MEDI-5 17/SBAS4 (High Dose) was administered at
each injection. For all groups, the site of administration alternated between the right and
left thigh for each injection.

Mortality was monitored twice daily during all phases of the study. During the treatment
and observation periods, clinical signs (ill health, behavioral changes etc.) were evaluated
at cage-side twice daily and a clinical examination of each animal was performed once
weekly. In addition, the injection site(s) were examined daily for evidence of erythema,
edema and limb use impairment, and the degree of erythema and edema was graded using
the Draize scoring system.

Body weights were recorded for all animals once prior to initiation of treatment, and
during the treatment and observation periods, were recorded weekly and prior to
necropsy. Individual daily food consumption was recorded for all animals during the



pretreatment period and throughout the treatment/observation period. Hematology and
clinical chemistry investigations were performed on each animal once during the
pretreatment period and on all animals terminally, and each rabbit was then euthanized
and subjected to a comprehensive necropsy, which included organ weight
measurements.

Following necropsy, histopathological examination was performed on all injection sites
(muscle tissue and its draining lymph nodes), gross lesions, liver, lungs, spleen, skin and
subcutis, and thymus from all study animals.

There were no deaths on the study. Evaluation of the injection sites using the

Draizc scoring method showed erythema and edema in several rabbits, across all
treatment groups, which in most cases was graded as very slight to slight. Moderate to
severe erythema and moderate edema was recorded in a few MEDI-517/SBAS4-treated
animals, and transient limb use impairment was noted in one test article-treated rabbit,
however no dose-dependent trends were noted. For all animals, body weights and food
consumption were considered normal for the duration of the study.

Intramuscular administration of the human papilloma virus vaccine, MEDI-517/SBAS4,
to female (b)4) rabbits resulted in erythema and edema at the injection
sites in several rabbits, across all treatment groups, which in most cases was graded as
very slight to slight. Moderate to severe erythema and moderate edema was recorded in a
few MEDI-5 17/SBAS4-treated animals, and transient limb use impairment was noted in
one test article-treated rabbit.

Hematology assessment showed reductions in terminal group means for white blood cells
(WBC) relative to pretreatment group mean values in all treatment groups, including the
control vehicle-treated groups. WBC differentials showed that mean neutrophil (NEUT),
lymphocyte (LYMPH), monocyte (MONO), eosinophil (EOS) and basophil (BASO)
counts were depressed in all groups at termination, relative to pretreatment. However,
these findings were considered to be procedure-related (i.e. related to the site of blood
sampling), and not due to effects of the control/vehicle or test articles. Histopathology
examinations revealed evidence of inflammation in the subcutis and/or muscle at the sites
of administration in MEDI-517/SBAS4 Low and High Dose groups following treatment,
and after a 28-day observation period. There was no clear relationship between the
incidence of the findings and the dose levels of MEDI-5 17/SBAS4. Animals which
received control/vehicle article also showed evidence of inflammation at the injection
sites, however the inflammation was less extensive and of shorter duration than that
found in the test article-treated rabbits. Overall, intramuscular administration of MEDI ]
517/SBAS4, at dose levels of 40 and 120 pg/rabbit/dose, injected two or four times at 2
week intervals followed by an observation period after the last dose, was well tolerated in
female (b)(4) rabbits.




2.6.7.7.B MEDI-517/SBAS4: An intramuscular immunotoxicity study in -(b)(4)[]
Rabbits

Test Article: HPV-16 /18 L1 VLP AS04 Vaccine Study No. -(b)(4)- 1758
Species/Strain: -(b)(4)- Rabbits Dosing: Day 1, 15, 29, 43 Location in CTD:
CERVARIX

Initial Age: ~ 16 weeks of age Duration of Postdose: 16 days Module 4.2. Item
42322

Date of First Dose: March 7, 2000 Method of Administration: intramuscular
Vehicle/Formulation: Phosphate buffered saline/solution GLP Compliance: yes
Special Features: This study was conducted to evaluate hematology parameters that
could not be evaluated in Study No -(b)(4)- 1513 due to procedure-related issue.
Laboratory investigation schedule: pre-treatment, days 3, 17, 31, 45, and terminally (day
59)

No Observed Adverse Effect Level: Not determined

Dosags Salina confrol Aluminium hydroxids HFV-18/18 L1 VLP ASD4 vaccine 120 pgt
(% doses) T00 g (4 doses) (B0 wa of e5ch snlizen £ doses)
Femnales: Females: Females:
MNumber of Animals 3 ] ]
Toxicokinefica: AUC () ND MO MO
Noteworthy findings :
Diad or Sacrificed Moribund 0 ] ]
Baody Waight [3%3) 4.9 kg (100} (28} (24
Food Gonsumption (%3] ND ND ND
Water Consumption ND MO MO
Clinical Obssrvationa - - -
Ophthalmoacopy ND MO ND
Elactrocardiography ND MO ND
- Mo rclewerhy frdings; + Mid ++ Moderabe ++= Larked; ND= notdone; ® o008 ** - pel00; NE = Mok shisficaly sigrifcant;  »: &t end of desing paricd;

k. frree-fold fre heman dossge;  For conlrobs, group means are shown; For renled growps, percenk relative bo condrols are shoan

Dosags Salina control Aluminium hydroxids HPY-16/18 L1 VLP ASDE vaccined 20 pab
[4 doses) 500 py (4 doses) [B ug of each anfiger 4 doses)
Females: Females: Femnales:
MNumber of Animals 5 5 5
Hematology - - -
Serum Chamiatry MWD MWD ND
Urinalysiz D D ND
Organ Waighta (%) MWD MWD ND
Gross Pathology D D ND
Postdoss Evaluation:
Number Evaluated 3 3 3
Sone Marrow smear -
- Mo retewerthy findings; +Mid ++ Moderabe ++= Merked, ND= ot done; ® p<005 *°- p<00%; & Abend of dozing period, b, three-iold the human dosage

For controls, group mezns are =hown; For realed geoeps, percent relalive S0 confrols sre shosn

This study was carried out to assess the potential toxic effects of MEDI-SI71SBAS4 on
hematology parameters, when administered intramuscularly to (b)(4)

rabbits on 4 doses at 2 week intervals, followed by a 16-day observation period. Due to a
technical problem in a previous study (-(b)(4)- Study No. 151 3) reliable hematology




parameters were not obtained, so the hematology section of the study was repeated and is
presented here.

The test, vehicle (aluminum hydroxide; 1 mg/mL) or control (saline) article was
administered to 15 female rabbits (3 groups with 5 animals/group), as follows: Group 1
received 4 injections of control article, Group 2 received 4 injections of vehicle article,
and Group 3 received 4 doses of 120 pg MEDI-5 17/SBASA4. For all groups, the dose
volume was 0.5 ml/injection/rabbit, and the site of administration alternated between the
right and left thigh for each injection.

Mortality was monitored twice daily during all phases of the study. During the treatment
and observation periods, clinical signs (ill health, behavioral changes etc.) were evaluated
at cage-side twice daily, and a detailed clinical examination of each animal was
performed once weekly. Body weights were recorded for all animals once prior to
initiation of treatment, and during the treatment and observation periods, were recorded
weekly and prior to necropsy. Hematology investigations were performed on each
animal: once during the pretreatment period, 2 days following each treatment (i.e. Days
3, 17,3 1, 45), and on completion of the observation period (terminally on Day 59).
Terminal procedures included preparation and evaluation of bone marrow smears for
each animal.

There were no deaths on the study. For all animals, clinical signs and body weights
appeared normal for the duration of the study. Hematology assessment showed no
treatment- or dose-dependent effects on any parameter. Evaluation of bone marrow
smears showed no changes due to treatment.

Following intramuscular administration of the human papilloma virus vaccine, MEDI-5
17/SBASA4, to female (b)(4) rabbits at a dose level of 120 pg/rabbit/dose
(injected four times at 2 week intervals), no mortalities occurred, and clinical signs and
body weights were considered normal for (b)(4) rabbits. Hematology
assessment, and evaluation of bone marrow smears, showed no treatment-related effects.




2.6.7.7.C. HPV pro/AS04D prophylactic Human Papilloma virus type 16 and type
18 candidate vaccine adjuvanted with AS04D (HPV pro 16/18 /AS04D). Repeated
dose (4 times) toxicity in rabbits

Test Article: HPV-16 /18 L1 VLP AS04 or AS04 Study No. -(b)(4)- 58678
Species/Strain: -(b)(4)- Rabbits Dosing: Day 1, 15, 29, 57 Location in CTD:
CERVARIX

Initial Age: 10-14 weeks of age Duration of Postdose: 91d post dose 4 Module 4.2 Item
42323

Method of Administration: intramuscular

Date of First Dose: March 7, 2005 Vehicle/Formulation: Phosphate buffered
saline/solution GLP Compliance: yes

Special Features: animal subsets were sacrificed 3d post dose 1, 3 day post dose 4, 13
weeks post dose 4

No Observed Adverse Effect Level: Not determined (no full dose range performed as
not relevant to vaccine)

Doszage Jaline control AS0L HPY-1G18 L1 VLP AS04 vaccing®
(4 eoses) 50 pg MPL, 500 g Akminiurm 20 +20 pg L1 VLP antigens [£ doses)
hydroxide [£ doses)
Females; Females Females:
MNumber of Animals 15 15 15
Toxicokinetica: AUG () ND MND NI
Motewaorthy findings
Diad or Sacrificed Moeribund a ) 1}
Body Waight %) 3982 kg (100} (28} NS 1841 M5
Food Consumption - total (%1 10,223 g (100} {103} NS (98] NS
‘Water Consumption ND MO NI
Clinical Obssrvationa - - -
Ophthalmoscopy - - -
Elactrocardiography ND MND NI
Baody Temparature - - -
- Mo rcleworhy findings; < Mid ++ Modersbe ++= Marsed, ND= notdone; * p<005  ** - p<ll0; WE = Mol shadafically significant; a: At end of &-dose pericd [Day

E0); bc 91 doy= postdose 4. o once T fall human dozage | For confrels, group means are shown; Forireated groups, percent redefive o conirols ane shown;
Slafistical significance iz ba=ed on acunl dsis [nof on e percent dfisrences). Sialivical analysis: Sselietfs test, Dunneit's jet, the Shapic-ifiil method, Shudent's &
bezt, Krusical-Walizbest Wikcomon Rank-Zum best



StodyNo. (b)4) #8678 (continued)

Dosage Salma contrel AS04 - 50 pg MPL, S0 pg HPY-1818 L1 YLP AS04 vaccine
{4 deses) Aumnrm kydrorise (¢ dases) | 20 +20 pg L1 VLP anbgens (4 doses)
Feraias: Females: Females’
Numbsr of animaks 15 5 5
Hamalology: Platelet count x1C3L
Erd of the dzarg period (3%) 231(103) (32; {86)
Srd o Ih2 post dose parod (%) 215(102) (32 Gay
Serum Chemisbry - - -
Urinalysis ND ND ND
Orpan Weights® (%) . - -
Grosa Pathology (No. hjecton stes = 5)
No. irjecoze 528 hemorthaged
+ 2 2z S
] | 1 0
Total 3 3 ]
No. irjeczion ste disakritiont 0 4 S
Histopathology (Na. jecton stes = §)
Iz mat o focal, suboounted
+ 4 9 1
= 1] d 4
Totad i} 4 3
Cegen fregen meaol myoficres, jocaly
+ 1] 3 1
- Q 1 3
++e Q 0 1
Tolal a q S

-.Aerclesecty frdrgy = WIS - Mederrte —— Lis<ez ND=sotcene ® p<028 *"-pc0.0Y, = Rend ol Loz pensd [D-y_ﬁ]'; b: 91 4w posidaze, ¢
cnze &2 Ll bu=an doxaye 2, "or corboby, groupmesrs ore shamn; Forbeobed goups, pexerirelsioe i condela e showey Shitebee] srprficancs iz based en
2ciual dea [nst on Bre percent SPorenzest Subylarl ensyzo: Bsdeds ok Dunnei’z = the Shepro-7ilk mathad, Shrdeni's Mest Keoxin-Nddise s Wirare
RaneSam fest

Study Nz (b)) 58678 (Continged)
Dosags Salme control AS04 - 50 pg VP, 50 g HPV-18118 L1 YLP ASM vaccine
(4 doses) Alumnium bydrexid2 (4 dosas) 120 x5 avsoen (¢ dases)
Postdeas Evahuationt:
Groas Pathology (No. Injection sites = 5)
N2 njecton site dzmloralion 0 2 4
Heslopathology (ho. Isj=cton stes =35)
Inflammaltion, focal, subacute - Total 1] 0 1{4]
Regeneraing myclbme, focal - Toled [} 2 4

- Sorglacrhy rdegs = Mi3 —Yedorele «— ooz, HD= rel2enz,” 2<00€ **-009", mblerdFidnmrecd Dey 57 b 5 coyr sestdone s,
Tgreerboly, greua mem: s thewn; Vorbrealed 9o peed reletus ko contiz aw yhean, Siedilenl signfizone iz baues onacual dva (nmen Fe sererl
dfferenies]. Slalzhasl suhsy Beede's fevl, Cunredl s sk tre Skopro-AVik melnad, Stuzen?s Mzl Krusid-Weliz'est Wicexx Ra-k-Sumtest

Four intramuscular injections of 1 human dose (approximately 0.5 ml) of HPV
prol16/18/AS04D prophylactic Human Papilloma virus type 16 and type 18 candidate
vaccine adjuvanted with ASO4D(HPV pro 16/18/AS04D) to rabbits resulted mainly in the
change of a few hematological parameters and in a local reaction at the injection site. No
systemic toxic effect was detected.

The changes in neutrophils and fibrinogen translate the inflammatory process due to the
expected immune response induced by the treatment.

On Day 148, the females in Group 3 had a statistically significantly lower amount of
platelets when compared to Group 1. The hematology profiles of the animals was normal
and there was no evidence from other examinations (clinical signs, histopathology and
bone marrow smears) It appears as a possibly treatment-related effect without other
correlation as the last dose occurred on day 57.

Microscopically, no signs of systemic toxicity were observed in this study. The only




treatment-related change recorded was a local reaction at the intramuscular injection
sites.

The type of the local reaction noted immediately after a single injection (Day 4), i.e. subl |
acute inflammation with necrosis/degeneration/regeneration of myofibers, was similar for
both vaccine and adjuvant. When the material is given on several occasions, the type of
local reaction seen immediately after the last injection (Day 60) was similar than after the
first injection but the severity and the incidence were slightly higher with the vaccine
than with the adjuvant. Examination after 13 weeks post 4th intramuscular injection (Day
148) showed evidence of histological changes (i.e. myofiber regeneration) of partial
recovery.



2.6.7.7.D. HPV-16/18 L1 AS04 Human Papilloma virus candidate vaccine. Repeated
dose (4 times) toxicity in rabbits by intramuscular route

Test Article: HPV-16/18 L1 VLP AS04 Study No. LAB -(b)(4)- 62369
Species/Strain: (b)(4) Dosing: Day 1, 15, 29, 57

Initial age: 1.8-2.2 kg (at arrival) Duration of Postdose: 3 days or 13 weeks post IV
Location in CTD: CERVARIX Module 4.2 Section 4.2.3.2.4

Method of Administration: intramuscular

Date of First Dose: March 13 and 14, 2006 Vehicle/Formulation: Phosphate buffered
saline/solution GLP Compliance: yes

Special Features: animal subsets were sacrificed 3 day post [V, 13 weeks post [V

No observed Adverse Effect Level: Not determined (no full dose range performed as
not relevant to vaceine

Saling control ASD4 HPY-10418 L1 VLP A304 vaccing| HPY-18/18 L1 YLP AS04L vaccine
Doaage {4 doses) | 50 pg MPL, 520 -1KD - 110 HD
rg dumitiun | 20 pgHPV-AG LI VP, @D pg | 2 g HAV-16L1 VLP, 2 ug V-6
hysroeds | HPV-13 L1 VLP. 50 ug MPL, 520 (L1 VLP. 5 wg MP, 50 py slumirium
(£ d=ses) Hg suminum hyd-oxde {4 doses) Iydraxida in 50 |4 {4 doses)
Femgisx Eergles Eomuizs
Rumber of Animals 10 i 10 {0
Toicokinetics: AUG {) ND ND ND KD
Noteaortlry findings
Died or Jacrificed Maribund 1 | o 0
Body Worght (%% 43256 g (1C0} [PTNS {87)NS {56} NS
Food Consumption i8] ND ND ND
Water Coneumption 50 ND 5D ND
Clinical Obsenvations - - - .
frdrgs = Urei—oi = Jgh: woe Yoderple — Larked; N2F notdere; ped(5 - 20 §3; NS 7 Nob skistisnly sxioe, atlendcl

- : Mg rlemorthy
derimg prriod. Forcami=la, pro.z mens: a2 aicany; For beed goupe, perm'l !ﬂmﬂ:mm e a‘o Setoral sgnfianes i besed on ooty debs
{ret om bhe petent dFewnces]. S rical anelysie Leverea e Dornes bexl, he Shepiw # 1k method, &Jr.lrrl's ez, Kkl texd, Wilemon Rame-5am
bl

Study .\'0-61369 {contioued

Sakina ASO4 HPY-18/8 L1 YLP ASDd vaccine | HFV-TE/B L1 YLP ASD4 vacsine —
Dosage sontrol | 50 pg MPL, 500 g -1HD 11O HD
{4 doses) | ahuminium hydroxide| 20 g HPY-16 Lt VLP, 20 pg KPV-13 | 2 ug BPYAE L1 VP, 2 py HPV-16
A doses) L1VLR, 23 Hg MPL. 50D 3 L1VLP. 5 w3 WPL, 50 pg alwrinun
ahannhan hydrozids (4 doses} hydroxde in 20 1l (4 So5e5)
Females: Females: Females: Females:
Number of animaly 10 10 0 10
Ophthalmescopy L in} XD ND ND
Electrocardicgraptyy \D 50 ND ND
Body Temperature NO sD ND ND
Hematology:
Newbophis abs—Day 2 | 2.45(500) {:05) NS {s33)" {109)NS
Fiernogen — Day 4 282 (109 (:23)" 123y {124)NS
Zerum Ghemistry NO il ND ND
Urinalyeia ND D MD ND
Bone Marrow smears jy18) ND
TTNG Rleme Ty Irargs - Wrral --ﬂgn: H-mmpcui oLy %S SholThamomly sgrizam & Aiend ol

doging prrac Far @nio's gz meass e srcwn; For bemed grocpe prert 3Me-eroey om comtrely see shcan Sabofeal sgniicacce is besed 3= acud deln
irelon lhe persert differencen]. Sladzdonl muelys= Loveres tech Dorngss bew,che Shepeesl mehoz, Sgderls Mest Kook biiaTy leal, Whccron Rani-Sm
1)




Saling 4504 HEY-TBB LY VAP A806 vaceme] HPV-TENB LY VAP ASH4 varoms
Girazge poltrel TS0 g WL 00 ) 0 V1S LT VLR G g | U MIAS LT VLR, Sug i
L BE524) BUTIRLTS HA-TB LT VLR, B py 1R S08 S EINER 8 g R 5D g suminlem
ryznaise e i bydamd (4 doet iz 11 50 18 3 doses)
14 et
Femyes Fernales. Farnates: Bamales.
Humisar of anipRle 3 L in i
Qryan Yislghts (%) . - - -
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In a previous repeated dose tox study in rabbit evaluating HPV-16/i8 L1 AS04 (LAB OGN
Study No 58678), a drop in the platelet count was observed al the end of the recovery period.

The purpose of the current study is to verify the reproducibility of this potential effect by

assessing two different dose levels of the vaccine. The study included a 13-week recovery

period, all the animals being killed on Day 148/149.

The study was performed in 40 albino female rabbits of the slock_
rabbits from

The animals were allocated randomly to 4 groups each of 10 animals. The animals received
intramuscular injcctions in the paraveriebral muscles on Days 1, 15, 29 and 57.

The animals in Group 1 were dosed with 0.9% NaCl and the animals in Group 2 with AS04.
The animals in Groups 3 and 4 were treated with HPV-16/18 L1 AS04 receiving a full human
dose (1 HD) or 1/10 of the human dose (1/10 HD) per injection respectively.

Clinical signs, body weight, haematology, organ weight, macroscopical and microscopical
examinations were used as criteria to disclose any side adverse effect.

No treatment-related effect was seen on clinical signs, the body weight and body weight gain.

Except for the higher value of Fibrinogen on Day 4 (Groups 2 and 3} and the higher value in
neutrophils on Day 2 (Group 3), which corresponded with the expected inflammatory process
due to the immune response induced by the vaccine, no additional treatment-related effect
was seen on the haematological parameters. The platelet counts were not affecled by the
reatment.

The bone marrow smear examination of the animals revealed no treatment-related findings
and no adverse findings were seen on the organ weights.

Macroscopic treatment-related findings such as yellow discolouration were reported in all 4
injection sites in rabbits which had received AS04 or HPV-16/18 L1 AS04 1 HD.

Four intramuscular injections of | human dose or 1/10 of the human dose of the HPV-16/18
L1 AS04 candidate vaccine to rabbits had no effect on platelet counts. For this reason the
original finding in LAB -(b)(4)- Study No 58678 appears to be not reproducible.
Treatment resulted in a slight change of hematological parameters

Platelet counts were the main parameter investigated in this study. At none of the blood
sampling time points was a statistically significant decrease, or a trend towards

decrease observed in the platelet counts in any of the vaccine or adjuvant treated groups
compared to the control group. When the platelet counts were below 150, a re-sample was
performed, and it was confirmed that in two subsequent blood samples, collected from the
same animal within a short time frame, the platelet counts showed variability

Local reaction at the injection site which was most pronounced in the group receiving the
HPV-16/18 L1 AS04 candidate vaccine full HD per injection site. The observed changes
were expected and considered to be related to the immune response induced by the vaccine.
No signs of systemic toxicity were observed.




2.6.7.7.E. HPV-16/18 L1 AS04 Human Papilloma virus candidate vaccine. Repeated
dose (4 times) toxicity in rats by intramuscular route

Test Article: : HPV-16/18 L1 AS04 Study No. LAB -(b)}(4)- 62370
Species/Strain: -(b)(4)- rats Dosing: Day 1, 15, 29, 57

Initial weight: 211-255 g (at arrival) Duration of Postdose: 3 days or 13 weeks post IV
Location in CTD:

CERVARIX Module 4.2

Section 4.2.3.2.5

Method of Administration: intramuscular

Date of First Dose: February 28, 2006 Vehicle/Formulation: Phosphate buffered
saline/solution

GLP Compliance: yes

Special Features: animal subsets were sacrificed 3 day post IV, 13 weeks post [V
No observed Adverse Effect Level: 0.1 ml (equal to 1/5 HD) dosed 4 times
intramuscularly

Study No[BI@N 62370 (continued)

I Jaline control A304 HPFY-18H8 L1 VLP AS04 vaccing
Dosage {4 doses} 10 pa NPL, 100 pg Alumirium 4 39 APV-16 LI VLP, 4 sg HPV-18 L1 VP, 10wy
hydrouide ia 102 pl (4 doses) JLEPL. 100 wq alumisium hydradds in 100 i {4 doses)
Females; Females; Femges:
Humber of Animale 20 20 22
Texicokinatics: AUG () NQ ND ND
MNotsworihy fmdings
Disd or 3zcrificed Moribund D ] !
Body Weight (%% 2828 4 {100) (102} NS 1S3} NS
Food Consumplion (%) 2397 89 (100} (109} NS [0} NS
Yiater Conpurmption ND ND ND
Clinical Observalions - - -
Darmal reactiona
Ophthalmascopy . . -
Essctrocardicgraphy XD ND ND
Body Temperature
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Study .\'o.-ﬁ.‘..! 70 (continued)

Salme conlrol ASY4 HPY-1848 L1 VLP ASD4 vaceine
Cosage (4dzses) | 10 pg MPL 1) 1y atuminium | 4 pg HPV-16.L1 YLP, § g HPV-18 L1 VLP, 10 g MPL,
hydoxde in 100 pl (4 doses) 100 pg alumiriun hydroxida in 103 pl {4 dosas)
|Number of animals 20 Fail 0
Hematology:
Neweroehls abs - Day 4 1.03 (109) {1509 {1500
Newvochis % — Day 4 11.4{109) {1445 {125NS
Newroehis abs - Dy £0 0.79 {103 {156MS {178y
Rateroehls % - Day 60 13.0{103) (s59)" {128
Forrogen - Day 4 235 {103) (134" {tan-
Firnogen — Cay 55 1,63 (50) {1ZNS {154)"
Flrnzgzn— Day £0 1.9 (107} (20" At
Forncazn - Doy 146 1,67 (309) {HCEINS (1’
Lymchzcytes % - Cay & 87,7 (103) 94" )
Lymehaocytes abs — Day 62 5.1 {(50%) [9SINS (128)"
Lymehzeytes %o Dary 63 B59(103) {o2)~ {3
Serum Chomislry
Glbulin - Day ¢ 235(100) {118} (10B}NS
Glebulr ~ Day 60 23.5(100) {n" {118}~
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Stady No JEENG2270 (continaed)
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The objective of this study was to evaluate the potential local andfor systemic toxic effects
induced by repeated (4 times) intrarnuscular injections in rat of the HPV-16/18 L1 ABG4
candidate vaccine and to evaluate the reversibility of potential toxic effects over a period of
13 weeks after the last injection.

In a previous repeated dose tox study in rabbit evaluating HPV-16/18 L1 AS04

{LAB «{(b)(4)- Study No 58678), a drop in the platelet count was observed at the end of the
recovery period. It was then decided to evaluate the vaccine in a second species {rat) in order
10 assess the species-specificity of the decrease in platelets.

Sixty (60) female ---{b)(4}--- rats were allocated to 3 groups of 20 animals per group. Each
animal was dosed 4 {imes intramuscularly with a dose of 0.1 mi {cquivalent to 115 of the
human candidate vaccine dosc) per injection on Days 1, 15, 2% and 57, Subgroups of 10
animals per group were sacrificed on either Day 60 (3 days aller the last injection) or Day
1481149 (13 weeks after the last injection). Group | was treated with Saline, Group 2 with
the adjuvant AS04 and Group 3 with the vaccine HPV- 16/18 LI AB04 candidate vaccine.

Clinical signs, dermal observations, body weights, food consumption, body temperature,
ophthaimoscopy, clinical pathology, organ weights as well as macroscopic and microscopic
evaluation were used as criteria to detect any side adverse effect.

Mo treatment-related adverse clinical signs were observed and treatroent did not result in any
dermal reactions or adverse findings at ophthalmoscopy. Body weight and body weight gain
as well as the food consumption were not affected by the treatment.

An increase in the body temperature was observed 24 hours after the first injection in both
Groups 2 and 3. No diffzrences between the control group {(Group 1) and Groups 2 and 3
were observed at the 48 hour observation. No differences in body temperature were observed
on Day 57,



The hematological examination revealed an increase in the value of neutrophils (absolute
and/or relative) in both Groups 2 and 3 on Days 4 and 60, as well as a higher value of
fibrinogen in the same groups on Days 4,55 and 60 and in Group 3 on Day 146. Furthermore,
a decrease in the relative value of lymphocytes in both Groups 2 and 3 was observed on Days
4 and 60. Platelet count was not affected by the treatment.

The clinical chemistry examination revealed an increase in the level of globulin and a
decreased level of albumin as well as a lower albumin/globulin ratio in Groups 2 and 3 on
Days 4 and 60.

The changes observed in the clinical pathology parameters were likely related to the
expected inflammatory process caused by the immune response induced by the treatment.
No test item related changes of toxicological importance were observed in the organ weights.
The macroscopic examination revealed no test item related changes at any of the necropsy
time points (Days 60 and 1481149).

The microscopic examination on Day 60 revealed test item related changes at the injection
site such as subacute inflammation, myofiber necrosis and focal hemorrhage. The changes
were most pronounced in the vaccine treated group (Group 3). However, as the examination
performed on Day 1481149 revealed no differences from the control group, which showed
that the changes resolved over time.

The histopathology examination showed an inflammatory response in the popliteal lymph
nodes in Group 2 and 3 at both necropsy time points.

Four intramuscular injections of 0.1 ml (equivalent to 115 of the human dose) of the HPV-
1611 8 L1 AS04 candidate vaccine resulted in no signs of systemic toxicity.

Treatment caused slight changes to a few hematological and clinical chemistry parameters as
well as in the popliteal lymph node and transient local reactions at the injection site of both
Group 2 and 3 animals. The local reaction at the injection site was most pronounced in the
HPV-16/18 L1 AS04 candidate vaccine treated group. The observed changes were expected
and considered to be related to the immune response induced by the vaccine. The platelet
count was not affected by repeated intramuscular injections of HPV-16/18 L1 AS04
candidate vaccine in rat.



Genotoxicity Studies for MPL

2.6.7.8 Genotoxicity: In Vitro
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2.6.7.8.B. Monophosphoryl Lipid A: Induction of (b)(4)
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2.6.7.9 Genotoxicity: In Vivo
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