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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)----------------­

----------------------------------------------------------------------------------.  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, Al(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 20μg of HPV-16 L1 and 20μg of HPV-18 L1 proteins 
adjuvanted with AS04 which is composed of 500μg of aluminum hydroxide and 
50μg 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. 
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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 μg/kg bodyweight (50­
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)-­
-------------------------, in 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 μg/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(4)- 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 
(ECG)) 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 μg/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 -16118 L 1 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 eERYARIX for human vaccination 
against HPV infections. 

The scope of this review is confined to safety phannacology and toxicology studies of the 
HPV 16118 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 
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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 
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TOXICOLOGY 
Toxicology Studies for Cervarix and MPL 

Sttlavname Study typel!) TeGt atticle Location 
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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 
AS04 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/
Strain 

Method of 
Administration 
(Vehicle/ 
Formulation) 

Dose 
(μg)1 

Gender 
and #/ 
Group 

Observed 
maximum non-
lethal dose 

Approximate
lethal dose 

Noteworthy findings
(after dose 1) 

-(b)(4)­
Rabbit 

im (Phosphate 
buffered 
saline/solution) 

40, 120 6 females/ 
group2 

No lethality 
observed 

No lethality 
observed 

-

-(b)(4)­
Rabbit 

im (Phosphate 
buffered 
saline/solution) 

40 5 females/ 
group3 

No lethality 
observed 

No lethality 
observed 

Injection site reactions 
(hemorrhage, discolorat 

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 μg vaccine and 120 μg 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 
4.2.3.2.1 
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 



 
 

 

 

 

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 
4.2.3.2.2 
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 

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/SBAS4. 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/SBAS4, 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 
4.2.3.2.3 
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) 
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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. sub­
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. 
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The objective oflhis study was to evaluate the potential local and/or systemic toxic effects 
induced by repeated (4 times) intramuscular injections in rat of the HPV-! 6/18 Ll AS04 
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-J6/ 18 LJ 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 
to assess the species-specific[ty of the decrease !n platelets. 

Sixty (60) female a_a(b)(4)_aa rats were allocated to 3 groups of20 animals per group. Each 
animal was dosed 4 times intramuscularly with a dose of 0.1 ml (equivalent to 115 ofthc 
human candidate vaccine dose) per injection on Days I, 15,29 and 57< Subgroups of 10 
animals per group were sacr[ficed on either Da.y 60 (3 days after the last injection) or Day 
1481149 (13 weeks after the last injection). Group 1 was treated with Saline, Group 2 with 
the adjuvant AS04 and Group 3 with tbe vaccine HPV- ]6/18 LI AS04 candidate vaccine. 

Clinica! signs, dennal observations, body weights, food consumption, body temperature, 
ophthalmoscopy, clinical pathology, organ weights as well as macroscop[c and microscopic 
evaluation were used as criteria to detect any side adverse effect. 

No lrealment~related adverse ctinical signs were observed and treatment did nol result in any 
derma! 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 dlfferences 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. 

(b)(4) 



 
 

 
 

 
  

 

 
 

 
 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

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. 
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Genotoxicity Studies for MPL 

2.6.7.8 Genotoxicity: In Vitro 
-------------------------------------------(b)(4)------------------------------------------------------- 
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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 
Report Title: MPL (--b(4)--Bulk) -------(b)(4)-------- Test 
-------------------------------(b)(4)-------------------------------- 
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