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1. ADMINISTRATIVE INFORMATION

1.1. Executive Summary

A total of 9 studies evaluating the commercial formulation of Infanrix Hexa are included in the current
report. Of these, four studies evaluated safety and immunogenicity of the Infanrix Hexa vaccine in
primary immunization studies (116, 106, 100 and 109) or booster vaccination studies (120 and 117).
Studies 120 and 117 are the booster studies of primary studies 116 and 109, respectively. Three
studies, 110, 111 and 112, are antibody persistence studies. Reactogenicity and immunogenicity data
of the primary and booster studies are not different from those reported in initial studies. Results of
the antibody persistence studies show that persisting antibodies were present in 4 to 9 year old
children vaccinated during infancy with 4 doses of Infanrix Hexa and these data are in line with what
was reported in previous studies.

No SmPC and PL changes are proposed.

1.2. Recommendation

No further action required.

2. INTRODUCTION

On 27/12/2012, the MAH submitted completed paediatric studies for Infanrix Hexa, in accordance with
Article 46 of Regulation (EC) N0o1901/2006, as amended, on medicinal products for paediatric use.

The MAH stated that the submitted paediatric studies do not influence the benefit risk for Infanrix Hexa
and that there is no consequential regulatory action.

It is to be noted that the synopses of these studies had already been submitted to the Agency, as part
of a renewal procedure submitted in March 2010, for which the Commission Decision was issued on
August 30th 2010. The studies have also been submitted in form of a line listing with cover letter as
part of an Article 46 submission on March 26, 2010, for which the Assessment Report was issued on
June 22nd 2010.

The applicant (GSK Biologicals) states that, in accordance with Article 16(2) of Regulation (EC) No
726/2004, the data submitted do not influence the benefit-risk balance for the above mentioned
product and therefore do not require taking further regulatory action on the marketing authorisation
for the above mentioned product, in line with the previous Assessment Report and Commission
Decision.

GlaxoSmithKline Biologicals had reviewed the results of these studies and concluded that an update of
the SmPC is not considered necessary.
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3. SCIENTIFIC DISCUSSION

Clinical aspects

3.1. Introduction

The MAH submitted final reports for:

- DTPa-HBV-IPV-116: A phase II, observer-blind, randomized study to evaluate the
immunogenicity, safety and reactogenicity of GlaxoSmithKline (GSK) Biologicals' another
formulation of DTPa-HBV-IPV/Hib, compared to the currently licensed GSK Biologicals' DTPa-
HBV-IPV/Hib vaccine (Infanrix hexa) when administered to healthy infants at 2, 3 and 4
months of age.

- DTPa-HBV-IPV-120: A phase II open, study to assess the immunogenicity and reactogenicity of
GlaxoSmithKline (GSK) Biologicals' combined DTPa-HBV-IPV/Hib vaccine when administered as
a booster dose to children aged 16-20 months, previously primed with GSK Biologicals' another
formulation of DTPa-HBV-IPV/Hib, or with GSK Biologicals' licensed DTPa-HBV-IPV/Hib vaccine
(Infanrix hexa) in the primary vaccination study DTPa-HBV-IPV-116.

- DTPa-HBV-IPV-100: An open, multicentre, post-marketing surveillance (PMS) study to assess
the safety and reactogenicity of GlaxoSmithKline Biologicals' DTPa-IPV/Hib vaccine
administered at 3 and 4 months of age and DTPa-HBV-IPV/Hib vaccine (Infanrix hexa)
administered at 5 months of age, as primary vaccination course, followed by administration of
GSK Biologicals' DTPa-IPV/Hib vaccine at 18 months of age in healthy infants who received
hepatitis B vaccine at birth and at one month of age.

- DTPa-HBV-IPV-106: A phase IIIb, open, randomised, multicentre study to evaluate the
immunogenicity and safety of GlaxoSmithKline Biologicals' combined diphtheria-tetanus-
acellular pertussis-hepatitis B inactivated polio-conjugated Haemophilus influenzae type b
vaccine (Infanrix hexa) in Indian infants according to a 6-10-14 week schedule, when
compared to Infanrix hexa given to Indian infants according to a 2-4-6 month schedule.

- DTPa-HBV-IPV-109: A phase III, partially double-blind clinical trial to evaluate the
immunogenicity and reactogenicity of GlaxoSmithKline (GSK) Biologicals' combined DTPa-HBV-
IPV/Hib vaccine (new formulation) as compared with GSK Biologicals' combined DTPa-HBV-
IPV/Hib vaccine (current formulation) administered in healthy infants at 3, 4 and 5 months of
age. The immunogenicity, safety and reactogenicity of the DTPa-HBV-IPV vaccine was also
evaluated in a third group of subjects.

- DTPa-HBV-IPV-117: A phase 1V, partially double-blind, multicentre study to assess the
immunogenicity and reactogenicity of GlaxoSmithKline (GSK) Biologicals’ combined DTPa-HBV-
IPV/Hib vaccine (new formulation) as compared with GSK Biologicals’ combined DTPa-HBV-
IPV/Hib vaccine (current formulation) when administered as a booster dose to children aged
18-23 months, previously primed with the same vaccines in the primary vaccination study
DTPa-HBV-IPV-109 (105910). The immunogenicity and reactogenicity of a booster dose of the
DTPa-HBV-IPV vaccine was evaluated in a third group of subjects who had received this
vaccine in the primary study.
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3.2.

DTPa-HBV-IPV-110: An open, phase IV, multicentre study to assess the long-term persistence
of antibodies against hepatitis B and the immune response to a hepatitis B vaccine challenge in
healthy children 7 to 9 years old, previously vaccinated with 4 doses of GlaxoSmithKline (GSK)
Biologicals' DTPa-HBV-IPV/Hib vaccine or 4 doses of GSK Biologicals' HBV vaccine, in clinical
trials conducted by GSK Biologicals.

DTPa-HBV-IPV-111: An open, phase IV, multicentre study to assess the long-term persistence
of antibodies against hepatitis B and the immune response to a hepatitis B vaccine challenge in
healthy children 4-6 years old, previously vaccinated with 4 doses of GlaxoSmithKline (GSK)
Biologicals' DTPa-HBV-IPV/Hib vaccine, in clinical trials conducted by GSK Biologicals.

DTPa-HBV-IPV-112: An open, phase 1V, single-group multicentre study to assess the long-term
persistence of antibodies against hepatitis B and the immune response to a hepatitis B vaccine
challenge in children at 4-5 years of age, previously primed and boosted in the first two years
of life with GSK Biologicals' DTPa-HBV-IPV/Hib vaccine.

Clinical studies

DTPa-HBV-IPV-116

Primary objective: To demonstrate that the immunogenicity of another formulation of DTPa-
HBV-IPV/Hib vaccine (preservative-free formulation) in terms of antibody response to all
vaccine antigens is non-inferior to that of the DTPa-HBV-IPV/Hib vaccine (licensed
formulation), one month after a three-dose primary vaccination course.

Conclusions: The primary and secondary study objectives of non-inferiority of another
formulation of DTPa-HBV-IPV/Hib (preservative-free and preservative-containing formulation)
to DTPa-HBV-IPV/Hib were not met.

In the two groups receiving another formulation of DTPa-HBV-IPV/Hib vaccine, at least 92.6%
of the subjects were seroprotected against diphtheria, tetanus, hepatitis B, poliovirus types 1
and 3 and Hib antigens. Seroprotection rates of 74% to 80% were observed against poliovirus
type 2 in the three groups. Vaccine response was seen in at least 89.6% of the subjects
against pertussis antigens.

The exploratory comparison of groups showed significantly lower antibody GMCs or GMTs for
all vaccine antigens, except for poliovirus type 2, after vaccination with the two another
formulations of DTPa-HBV-IPV/Hib as compared to the DTPa-HBV-IPV/Hib vaccine.

The two another formulations of DTPa-HBV-IPV/Hib were well tolerated, with similar incidences
of solicited symptoms observed after the DTPa-HBV-IPV/Hib vaccine. Fever > 39.5°C (rectal
temperature) was observed for less than 1% of the subjects.

None of the SAEs reported during the study was considered by the investigator to be causally
related to vaccination and all events had resolved at the time of last contact.

Tables 3 and 4 present the assessment of the primary objective.
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One month after the third dose,

¢ The upper limits of the standardized asymptotic 95% CIs on the differences between the groups
(Control Group minus PF Group) in terms of seroprotection rates against diphtheria (ELISA and Vero),
tetanus, poliovirus types 1 and 3 and PRP were below the pre-defined limit of 10%.

¢ The upper limit of the 95% CI of the group ratio (Control Group divided by PF Group) of anti-PT
GMCs was below the pre-defined limit of 1.5.

The upper limits of the standardized asymptotic 95% CIs on the differences between the groups
(Control Group minus PF Group) in terms of seroprotection rates against HBs and poliovirus type 2
were above the pre-defined limit of 10% and the upper limits of the 95% CIs of the group ratios
(Control Group divided by PF Group) of anti-FHA and anti-PRN GMCs were above the pre-defined limit
of 1.5.

Hence the PF formulation was not demonstrated to be non-inferior to the licensed formulation.
Similarly, the secondary objective of non-inferiority of the PC formulation to the licensed formulation
was not met as the upper limit of the 95% CI for the group differences in seroprotection rates against
poliovirus virus type 1 exceeded the pre-defined limit of 10%, and the upper limit of the 95% CI for
the ratio of anti-PT, FHA and PRN GMCs exceeded the pre-defined limit of 1.5.

The feasibility of the _ formulations was not demonstrated and they will not be

further developed as such by the Company.
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DTPa-HBV-IPV-120
- Co-primary objectives: To assess the immunogenicity of another formulation of DTPa-HBV-
IPV/Hib (preservative-free or preservative-containing), in terms of persistence of the
antibodies to all vaccine antigens at the time of the booster vaccination.

- To assess the immunogenicity of a booster dose of DTPa-HBV-IPV/Hib vaccine given after
primary vaccination with another formulation of DTPa-HBV-IPV/Hib (preservative-free or
preservative-containing), in terms of response to all vaccine antigens.

- Conclusions (Table 1): The antibody persistence at the pre-booster time point was in line
with the results of the primary vaccination study.

- One month after booster vaccination with the licensed formulation of Infanrix hexa, strong
immune responses to all vaccine antigens were elicited in all three study groups and a marked
increase in GMCs for antibodies against each vaccine component was observed.

- The Infanrix hexa booster dose was well tolerated. Four SAEs were reported during the study,
none of which were considered causally related to vaccination by the investigator. No fatal
SAEs were reported in the course of the study.

- The reactogenicity and safety of Infanrix hexa in this study are in agreement with the
documented safety profile of the vaccine.
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DTPa-HBV-IPV-100
- Primary objective: To assess the safety and reactogenicity of the DTPa-HBV-IPV/Hib vaccine
and DTPa-IPV/Hib vaccine.

- Conclusions (Table 1): Both the study vaccines were well tolerated and demonstrated a good
safety profile.

- Two SAEs (febrile convulsions and exanthema subitum) were reported by one subject after
administration of the booster dose that were considered by the investigator to have causal
relationship to the study vaccine. Both events were resolved during the course of the study.
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DTPa-HBV-IPV-106

- Primary objective: To assess the antibody response to pertussis toxoid (PT), filamentous
haemagglutinin (FHA), pertactin (PRN) and poliovirus types 1, 2, 3 after a three-dose primary
vaccination course with Infanrix hexa.

- Conclusions (Table 1): The immunogenicity objectives were not assessed in this study due
to a bacterial contamination of the samples prior to shipment for analysis. The Infanrix hexa
vaccine was safe and well tolerated when administered to Indian infants according to either a
6-10-14 week or a 2-4-6 month schedule.

- SAEs were reported for three subjects each in the 6-10-14 week group and the 2-4-6 month
group in this study. None of these was considered by the investigator to have causal
relationship to vaccination.
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DTPa-HBV-IPV-109
- Primary objective: To demonstrate that the immunogenicity of the DTPa-HBV-IPV/Hib
vaccine (new formulation) in terms of response to all vaccine antigens is non-inferior to that of
the DTPa-HBV-IPV/Hib vaccine (current formulation), one month after a three-dose primary
vaccination course.

- Criteria for non-inferiority (one month after the third vaccine dose):

o For hepatitis B, PRP, diphtheria, tetanus and poliovirus types 1, 2 and 3, the upper
limit of the standardized asymptotic 95% CI on the group difference [DTPa-HBV-
IPV/Hib (current formulation) minus DTPa-HBV-IPV/Hib (new formulation)] for the
percentage of seroprotected subjects is below 10%.

o For the pertussis antigens (anti-PT, anti-FHA and anti-PRN antibody concentrations),
the upper limit of the 95% CI on the GMC ratio [DTPa-HBV-IPV/Hib (current
formulation) divided by DTPa-HBV-IPV/Hib (new formulation)] is below 1.5.

- Conclusions (Table 1): The primary objective was met. The preservative-free formulation of
the DTPa-HBV-IPV/Hib vaccine was shown to be non-inferior to the current formulation of the
vaccine in terms of seroprotection against diphtheria, tetanus, hepatitis, poliovirus types 1, 2 &
3 and Haemophilus influenzae type b and in terms of antibody GMCs against PT, FHA and PRN.

- Seroprotection rates against diphtheria, tetanus, HBs, poliovirus types 1, 2 and 3 and
seropositivity rates against PT, FHA and PRN were = 96.2% in the three groups and
seroprotection rates against PRP were > 94.2% with the two DTPa-HBV-IPV/Hib vaccine
formulations.

- The three vaccines were well tolerated and the preservative-free formulation did not modify
the reactogenicity of the DTPa-HBV-IPV/Hib vaccine. A significantly lower incidence of some
general symptoms (drowsiness and fever) was observed after vaccinating with DTPa-HBV-IPV
(preservative-free) as compared to DTPa-HBV-IPV/Hib (preservative-free).
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DTPa-HBV-IPV-117
- Primary objective: To demonstrate that the immunogenicity of the DTPa-HBV-IPV/Hib
vaccine (new formulation) in terms of response to all vaccine antigens is non-inferior to that of
the DTPa-HBV-IPV/Hib vaccine (current formulation), one month after the booster dose.

- Criteria for non-inferiority (one month after the booster dose):

- For hepatitis B, polyribosyl-ribitol-phosphate, diphtheria, tetanus and poliovirus types 1, 2 and
3, the upper limit of the standardized asymptotic 95% confidence interval (CI) on the group
difference [DTPa-HBV-IPV/Hib (current formulation) minus DTPa-HBV-IPV/Hib (new
formulation)] for the percentage of seroprotected subjects is <10%.

- For the pertussis antigens: anti-pertussis toxoid, anti-filamentous haemagglutinin and
antipertactin antibody concentrations, the upper limit of the 95% CI on the geometric mean
concentration (GMC) ratio [DTPa-HBV-IPV/Hib (current formulation) divided by DTPa- HBV-
IPV/Hib (new formulation)] is < 1.5.

- Conclusions (see Table below): The immunogenicity results of this study must be
interpreted with care as the number of subjects included in the ATP cohort for immunogenicity
was lower than expected.

- The booster dose of the preservative-free formulation of the DTPa-HBV-IPV/Hib vaccine was
non-inferior to the preservative-containing formulation of the vaccine in terms of
immunogenicity against all antigens with the exception of PT. Hence, the primary objective was
not met. The study sample size and statistical power was much lower than foreseen and
therefore limits the ability to conclude on the primary objective.

- Before the administration of the booster dose, similar persisting seroprotective/ seropositive
levels of antibodies were observed against all antigens in all the groups.

- Booster vaccination with the preservative-free formulation of the DTPa-HBV-IPV/Hib vaccine
elicited a strong response to all vaccine antigens. Similar responses were observed in subjects
receiving preservative-containing formulation of the DTPa-HBV-IPV/Hib vaccine and the DTPa-
HBV-IPV vaccine.

- The three vaccines were well tolerated; no SAE related to study vaccination was reported.

- The reactogenicity and safety of the preservative-free formulation of DTPa-HBV-IPV/Hib
vaccine in this study is in agreement with the documented safety profile of the preservative-
containing Infanrix hexa vaccine.
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DTPa-HBV-IPV-110

- Primary objective: To assess the anti-HB antibody response to a challenge dose of HBV
vaccine in subjects aged 7 to 9 years, previously primed and boosted with 4 doses of Infanrix
hexa in the first two years of life.

- Conclusions (see Table below): In DTPa-HBV-IPV/Hib vaccinees at 8 years of age, on
average 6.5 years after the DTPa-HBVIPV/Hib booster dose given in the second year of life,
77.2% of the subjects in the ATP persistence cohort still had anti-HBs concentrations = 10
mIU/ml.

- At that time, over 90% of the DTPa-HBV-IPV/Hib vaccinees (in the ATP persistence cohort) had
seroprotective antibody concentrations or titres against diphtheria, tetanus, the three
poliovirus types and PRP and more than 89.6% subjects were seropositive for anti-FHA and
anti-PRN; 38.2% of subjects were seropositive for anti-PT.

- A strong increase in anti-HB concentrations, of a magnitude similar to the response to the
second year booster, was observed after the HBV vaccine challenge, indicative of the presence
of immune memory to HBV.
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- After the HBV vaccine challenge, 98.9% of the subjects primed with the DTPa-HBV-IPV/Hib
vaccine had anti-HB antibody concentrations = 10 mIU/ml and 93.6% had anti-HB antibody
concentrations = 100 mIU/ml. An anamnestic response was observed in 98.9% of the
subjects.

- The HBV vaccine was well tolerated, grade 3 solicited symptoms were reported for less than
1% of the subjects and no SAEs were reported.
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DTPa-HBV-IPV-111

- Primary objective: To assess the anti-HB antibody response to a challenge dose of HBV
vaccine in subjects aged 4-6 years, previously primed and boosted with 4 doses of Infanrix
hexa in the first two years of life.

- Conclusions (see Table below): At 4.6 years of age, on average 3.6 years after the DTPa-
HBV-IPV/Hib booster dose given in the second year of life, 86.4% of the subjects in the ATP
persistence cohort still had anti-HBs concentrations = 10 mIU/ml.

- At that time, over 90% of the subjects still had seroprotective antibody concentrations or titres
against diphtheria, poliovirus types 1, 2 & 3 and PRP and were seropositive for anti-FHA and
anti-PRN; 74.7% of the subjects still had seroprotective concentrations of anti-tetanus
antibodies and 25.4% were seropositive for anti-PT.

- A strong increase in anti-HBs concentrations, of a higher magnitude than the response to the
second year booster, was observed after the HBV vaccine challenge, indicative of the presence
of immune memory to HBV.

- After the HBV vaccine challenge, 98.4% of the subjects had anti-HB antibody concentrations >
10 mIU/ml and 92.0% had anti-HB antibody concentrations = 100 mIU/ml. An anamnestic
response to the HBV vaccine challenge was observed in 95.7% of subjects.

- The HBV vaccine challenge dose was well tolerated. Grade 3 solicited symptoms were reported
for only 1% of subjects. No SAEs were reported.
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DTPa-HBV-IPV-112

- Primary objective: To assess the anti-HBs antibody response to a challenge dose of HBV
vaccine (Engerix-B Kinder) in subjects at 4-5 years of age, previously vaccinated with four
doses of Infanrix hexa in the first two years of life.

- Conclusions (Table 2 and 3): Persisting seroprotective anti-HBs antibody concentrations
were observed in 85.3% of 4 to 5-year-old children vaccinated in infancy with 4 doses of
Infanrix hexa in routine clinical practice.

- A strong increase in anti-HBs GMC (103-fold) was observed in response to the HBV vaccine
challenge.

- One month after administration of the HBV vaccine challenge, 98.6% of the subjects had anti-
HBs antibody concentrations = 10 mIU/ml and 95.8% had anti-HBs antibody concentrations =

100 mIU/ml. An anamnestic response was observed in 96.8% of subjects.

No SAE was reported during the study.
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4. Rapporteur’s Overall Conclusion AND RECOMMENDATION

4.1. Overall conclusion

A total of 9 studies evaluating the commercial formulation of Infanrix Hexa are included in the current
report. Of these, four studies evaluated safety and immunogenicity of the Infanrix Hexa vaccine in
primary immunization studies (116, 106, 100 and 109) or booster vaccination studies (120 and 117).
Study 120 and 117 are the booster studies of primary studies 116 and 109, respectively. Three
studies, 110, 111 and 112, are antibody persistence studies. Reactogenicity and immunogenicity data
of the primary and booster studies are not different from those reported in initial studies. Results of
the antibody persistence studies show that persisting antibodies were present in 4 to 9 year old
children vaccinated during infancy with 4 doses of Infanrix Hexa and these data are in line with what
was reported in previous studies.

4.2. Recommendation

No further action required.
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