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[bookmark: _Toc351716269][bookmark: _Toc351718881][bookmark: _Toc355338616][bookmark: _Toc399930292]List of abbreviations
	Abbreviation
	Meaning

	7vPnC
	7-valent pneumococcal conjugate vaccine

	13vPnC
	13-valent pneumococcal conjugate vaccine

	23vPS
	23-valent pneumococcal polysaccharide vaccine

	AE
	Adverse event

	CAP
	community-acquired pneumonia

	CHMP
	Committee for Medicinal Products for Human Use

	CI
	confidence interval

	CO
	clinical overview

	CRM197
	cross-reacting material 197 (nontoxic mutant form of diphtheria toxin)

	CSR
	clinical study report

	ELISA
	enzyme-linked immunosorbent assay

	EMA
	European Medicines Agency

	EU
	European Union

	GMCs
	geometric mean concentrations

	GMFR
	geometric mean fold rise

	GMT
	geometric mean titer

	HIV
	human immunodeficiency virus

	IgG
	immunoglobulin G

	IPD
	invasive pneumococcal disease

	LLOQ
	lower limit of quantitation

	MAA
	Marketing Authorisation Application

	MAH
	Marketing Authorisation Holder

	MedRA
	Medical Dictionary for Regulatory Activities

	NIP
	National immunisation program

	OPA
	opsonophagocytic activity

	RCDC
	reverse cumulative distribution curve

	SAP
	statistical analysis plan

	SCD
	sickle cell disease

	SmPC
	summary of product characteristics

	UK
	United Kingdom

	VT
	vaccine type


[bookmark: _Toc351718900][bookmark: _Toc355338635][bookmark: _Toc399930293]Clinical rationale
On 02 December 2008, the Marketing Authorisation Holder (MAH) submitted an application to the European Medicines Agency (EMA) for 13-valent pneumococcal conjugate vaccine (13vPnC, Prevenar 13), through the centralised procedure in the EU. A positive opinion was adopted on 24 September 2009 by the Committee for Medicinal Products for Human Use (CHMP). The current adult indication for 13vPnC covers adults aged 50 years and older. The MAH is now submitting a Type II variation in multiple countries to expand the adult indication to include adults aged 18 to 49 years. With this expanded coverage, the adult indication would be extended to cover all adults aged 18 years and older.
The epidemiological data contained in this submission is mainly from Europe and the United States1, 2. In these countries, as in Australia, there is still a significant burden of IPD in subjects 18 to 49 years of age. The incidence of IPD, according to population-based data from England and Wales, ranged from 4.7/105 to 11.0/105 in the 2009/2010 season. Available data indicate that about 50% of all cases may be caused by 13vPnC serotypes. It is also true that the incidence of pneumococcal pneumonia in subjects 18 to 49 years is largely underestimated, because valid microbiological tests are not routinely available. Estimates from clinical studies indicate CAP incidences range between 44/105 and 134/105, of which roughly 40% are due to S. pneumoniae. Administrative data indicate that hospitalisations for CAP or "all cause-pneumonia" are in the magnitude of 30/105 to 60/105 and roughly 40% are due to S. pneumoniae; of these 57% have been identified as 13vPnC serotypes in the only study assessing pneumococcal serotypes in patients with CAP using multiple microbiological methods3. Epidemiological data in Australia is similar.4 Herd protection effects from pneumococcal conjugate vaccines are also seen in the group aged 18 to 49 years.
There are subjects with diverse types of "risks" for severe pneumococcal infections. These risks encompass various types of immune deficiencies (with or without a remaining ability to produce protective antibodies), non-immunologically determined other underlying diseases and conditions, as well as various life style factors. While details may vary for such "risk subjects," pneumococcal vaccination is recommended in virtually all European countries. Currently for adults aged 18 to 49 years only 23vPS is available, although it is well known that the polysaccharide vaccine does not offer high and long lasting protection and hyporesponsiveness is a concern5. Subjects aged 18 to 49 years in certain at-risk groups have significant risk for pneumococcal diseases, and 13vPnC has an estimated 60% coverage of serotypes causing IPD in these subjects.
[information redacted]
[bookmark: _Toc399930294]Contents of the clinical dossier
[bookmark: _Toc399930295]Scope of the clinical dossier
Module 5
Details of the pivotal efficacy/safety studies.
Details of the high risk groups efficacy/safety studies.
[bookmark: _Toc399930296]Paediatric data
The submission includes paediatric efficacy and safety data.
[bookmark: _Toc399930297]Good clinical practice
[bookmark: _Toc241374282][bookmark: _Toc355338639]This submission has compliance with good clinical practice.
[bookmark: _Toc399930298]Pharmacokinetics
Not applicable.
[bookmark: _Toc399930299]Pharmacodynamics
Not applicable.
[bookmark: _Toc399930300]Dosage selection for the pivotal studies
The standard dose of 0.5mL was used.
[bookmark: _Toc399930301]Clinical efficacy
[bookmark: _Ref271199564][bookmark: _Toc272414651][bookmark: _Toc290846273][bookmark: _Toc370746973][bookmark: _Toc399930302]Indication 1: Active immunisation for the prevention of invasive disease caused by Streptococcus pneumoniae in adults (aged 18 years and older).
[bookmark: _Ref271037274][bookmark: _Toc272414652][bookmark: _Toc290846274][bookmark: _Toc370746974]Pivotal efficacy study
[bookmark: _Toc370746975][bookmark: _Ref243301615][bookmark: _Ref271040927][bookmark: _Ref271040932][bookmark: _Toc272414653][bookmark: _Toc290846275]Study 6115A1-004
[bookmark: _Toc370746976]Study design, objectives, locations and dates
This was a Phase III, randomised, active-controlled, modified double blind trial evaluating the safety, tolerability, and immunogenicity of a 13vPnC compared to a 23-valent pneumococcal polysaccharide vaccine (23vPS) in adults 60 to 64 years old who are naïve to 23vPS and the safety, tolerability, and immunogenicity of 13vPnC in adults 18 to 59 years old who are naïve to 23vPS.
This was conducted at 25 sites in the United States between 23 February 2009 and 18 June 2010, with final serology on 26 April 2012.
The primary objective of this study with respect to Cohort 3 was:
To demonstrate that the immune response to the 13 serotypes in the 13vPnC in the 18 to 49 year-old age group is non-inferior to the immune response to 13vPnC in the 60 to 64 year-old age group as measured by serotype specific opsonophagocytic assay (OPA) titres 1 month after vaccination.
The secondary objectives of this study with respect to Cohort 3 were:
To demonstrate that the proportion of subjects achieving an OPA titer ≥ lower limit of quantitation (LLOQ) in the 18 to 49 year-old age group is non-inferior to the proportion of subjects achieving an OPA titer ≥ LLOQ in the 60 to 64 year-old age group measured 1 month after vaccination.
To demonstrate that the immune response to the 13 serotypes in the 13vPnC in each subgroup (18-29 years, 30-39 years and 40-49 years) is non-inferior to the immune response to 13vPnC in the 60 to 64 year-old age group as measured by serotype-specific OPA titres 1 month after vaccination.
To evaluate the immune responses 1 month after vaccination with 13vPnC in the 18 to 49 year-old age group compared to the immune responses 1 month after vaccination with 13vPnC in the 60 to 64 year-old age group as measured by serotype specific fold rise OPA geometric mean titres (GMTs).
To evaluate the immune responses 1 month after vaccination with 13vPnC in each subgroup (18-29 years, 30-39 years and 40-49 years) compared to the immune responses 1 month after vaccination with 13vPnC in the 60 to 64 year-old age group as measured by serotype-specific fold rise OPA GMTs.
The safety objective of this study was:
To evaluate the acceptability of the safety profile of 13vPnC as measured by the incidence of local reactions, systemic events, and adverse events (AEs).
The exploratory objectives of this study with respect to Cohort 3 were:
To demonstrate that 13vPnC in the 18 to 49 year-old age group is as immunogenic as 13vPnC in the 60 to 64 year-old age group as measured by serotype-specific immunoglobulin G (IgG) antibody concentrations 1 month after vaccination in a subset of 100 subjects.
To demonstrate that 13vPnC in each subgroup (18-29 years, 30-39 years, and 40-49 years) is as immunogenic as 13vPnC in the 60 to 64 year-old age group as measured by serotype-specific IgG antibody concentrations 1 month after vaccination in a subset of 100 subjects in each (sub) group.
To evaluate the immune responses 1 month after vaccination with 13vPnC in the 18 to 49 year-old age group compared to the immune responses 1 month after vaccination with 13vPnC in the 60 to 64 year-old age group as measured by serotype-specific fold rise IgG GMCs in a subset of 100 subjects in each group.
To evaluate the immune responses 1 month after vaccination with 13vPnC in each subgroup (18-29 years, 30-39 years, and 40-49 years) compared to the immune responses 1 month after vaccination with 13vPnC in the 60 to 64 year-old age group as measured by serotype-specific fold rise IgG GMCs in a subset of 100 subjects in each (sub)group.
To assess persistence of antibody by IgG and OPA in the 18-49 year old age group and each of the subgroups (18-29 years, 30-39 years, and 40-49 years) 1 year after vaccination in a subset of 100 subjects per subgroup.
In this study, there were three cohorts, Cohort 1 (60-64 years of age), Cohort 2 (50 to 59 years of age), and Cohort 3 (18 to 49 years of age).
Cohort 1 was evaluated using a randomized, active-controlled, modified double-blind trial design to compare the safety, tolerability, and immunogenicity of 13vPnC and 23vPS.
Cohorts 2 and 3 were to receive open-label 13vPnC. Approximately 370 subjects were to be enrolled in the 13vPnC group in Cohort 1 and approximately 370 subjects were to be enrolled in Cohort 2. In the original protocol, approximately 370 subjects were to be enrolled in Cohort 3, but the protocol was amended to increase enrolment in this cohort to 900 subjects (amendment 4). In Cohort 3, subjects were stratified into 1 of 3 age subgroups: subgroup 1 (18 to 29 years of age), subgroup 2 (30 to 39 years of age), and subgroup 3 (40 to 49 years of age), with each subgroup to enrol approximately 300 subjects. Serology was assessed at one month and one year post-vaccination. This report includes data for Cohort 3, with comparison to Cohort 1 immunogenicity data for subjects who received 13vPnC, and with comparisons to Cohort 1 and Cohort 2 safety data for subjects who received 13vPnC. Full details regarding the methods and the complete results for cohorts 1 and 2 were presented in a separate study report.
[bookmark: _Toc370746977]Inclusion and exclusion criteria
These are consistent with study design. Subjects were excluded if they had previously been vaccinated with any licensed or experimental pneumococcal vaccine, had a documented S. pneumoniae infection within the past 5 years, had any other disorder that in the investigator’s opinion precluded them from participating in the study, or had any of the other exclusion criteria specified in the protocol.
[bookmark: _Toc370746978]Study treatments
One standard dose (0.5 mL) of 13vPnC was used. The vaccine was to be prefilled into single-dose syringes without preservatives. Study vaccine was administered by intramuscular injection into the deltoid muscle.
[bookmark: _Toc370746979]Efficacy variables and outcomes
The primary efficacy outcome was:
Immunogenicity
For Cohorts 1, 2, and 3, blood samples for immunogenicity assessments were obtained before study vaccine administration at Visit 1 (day 1), approximately 1 month after vaccination (day 29 through day 43), and approximately 1 year after vaccination (day 351 through day 379). For Cohort 3, blood samples were collected approximately 1 year after study vaccine administration only for subjects who enrolled under a protocol amendment (number 4).
Serum OPA titres for the 13 pneumococcal serotypes contained in 13vPnC were determined for all subjects for blood samples collected at baseline and 1 month post-vaccination.
In addition, OPA titres were determined for blood samples collected at 1 year post-vaccination for randomly selected subsets of 100 subjects in each cohort and vaccine group. Serum concentrations of serotype-specific IgG were determined for each of the 13 pneumococcal serotypes contained in 13vPnC using an enzyme-linked immunosorbent assay (ELISA). IgG concentrations were determined for all 3 blood samples (baseline, 1 month post-vaccination, and 1 year post-vaccination) for the same subsets of 100 subjects selected for the 1-year post-vaccination OPA analyses.
[bookmark: _Toc370746980]Randomisation and blinding methods
In Cohort 3, the vaccination was open label.
[bookmark: _Toc370746981]Analysis populations
The evaluable immunogenicity population included all subjects who were randomized, received the vaccine to which they were randomised and had at least 1 valid and determinate assay result for antibody response to any pneumococcal serotype as well as a pre-vaccination blood drawn on the same day as the day of vaccination or within 15 days prior to day 1, and had no other major protocol violation.
All-available immunogenicity population
The all-available immunogenicity population included all subjects who had at least 1 valid and determinate assay result related to the proposed analysis.
[bookmark: _Toc370746982]Sample size
Sample size rationale
Cohort 1:
Sample size estimates were based upon the observed OPA geometric mean titres and standard deviations for the antibody titres in each vaccine group from Wyeth Study 6097A1-508 and Study 6096A1-002. With 350 evaluable subjects per group, a difference of at least 15% in the proportion of subjects responding could be detected with at least 90% power and with a 2-sided, type I error rate of 0.05.
Cohorts 2 and 3:
Sample sizes of 350 evaluable subjects per vaccine group in Cohort 1 and 350 evaluable subjects in cohorts 2 and 3 will provide at least 90% overall power to declare non-inferiority for all 13 pneumococcal antigens using a 2-fold non-inferiority criterion. Assuming a dropout rate of no more than 5% in this study, an overall sample size of approximately 1480 enrolled subjects (370 per group) should achieve 350 evaluable subjects per group.
The sample size in Cohort 3 was increased as part of Amendment 4 of the protocol, such that 274 evaluable subjects in each of the subgroups aged 18 to 29, 30 to 39, and 40 to 49 years within Cohort 3 would provide approximately 80% power to declare non-inferiority between each subgroup and the 60 to 64 year group. Assuming a dropout rate of approximately 9% in each of the subgroups, a total of 900 subjects (300 subjects in each subgroup) were to be enrolled in Cohort 3.
[bookmark: _Toc370746983]Statistical methods
Analysis Criteria: For Cohort 3, the primary immunologic comparisons were the serotype specific OPA responses to the 13 pneumococcal serotypes contained in 13vPnC measured 1 month after study vaccine administration in Cohort 3 (subjects 18 to 49 years of age) relative to the responses among subjects vaccinated with 13vPnC in Cohort 1 (subjects 60 to 64 years of age).
The primary endpoint for the Cohort 3 and Cohort 1 comparison was the serotype-specific OPA GMTs 1 month after vaccination. Non-inferiority was declared if the lower limit of the 2-sided, 95% confidence interval (CI) for the ratio of GMTs (GMT for Cohort 3/GMT for Cohort 1) was greater than 0.5 (2-fold criterion). Statistical significance was demonstrated if the lower limit of the 2-sided, 95% CI for the ratio of GMTs (GMT for Cohort 3/GMT for Cohort 1) was >1.
The secondary endpoint for the Cohort 3 and Cohort 1 comparison was the proportion of subjects achieving an OPA titer ≥LLOQ for each serotype 1 month after vaccination. Non-inferiority for a given serotype was demonstrated if the lower limit of the 2-sided, 95% CI for the difference in proportions (Cohort 3–Cohort 1) was greater than -0.10.
Analysis Methods: Serotype-specific OPA titres were logarithmically transformed for analysis. For each of the 13 serotypes contained in 13vPnC, OPA GMTs were calculated at pre-vaccination and the post-vaccination time points; 2-sided, 95% CIs on the GMTs were constructed by back transformation of the CIs for the mean of the logarithmically transformed assay results computed using the Student t distribution. Fold rises in OPA titres from the pre-vaccination to the post-vaccination time point were summarized by geometric means (that is, geometric mean fold rise, GMFR) and 95% CIs, also computed using the logarithmically transformed assay results. For the primary analysis comparing the GMTs 1 month after vaccination between Cohort 3 and Cohort 1, the 2-sided, 95% CIs on the ratio of GMTs (GMT for Cohort 3/GMT for Cohort 1) were calculated using the Student t distribution for the mean difference of the measures on the natural log (ln) scale (Cohort 3 relative to Cohort 1). Secondary analyses comparing the GMTs 1 month after vaccination between age subgroups of Cohort 3 (18 to 29, 30 to 39, and 40 to 49 groups) and Cohort 1 were performed in the same manner. For the 13 serotypes contained in 13vPnC, the proportion of subjects in cohorts 1 and 3 achieving an OPA titer ≥LLOQ 1 month after vaccination was evaluated with corresponding exact, 2 sided 95% CIs based on the Chan and Zhang procedure. The difference in proportions between cohorts 1 and 3 was computed with corresponding exact 2 sided 95% CIs.
[bookmark: _Toc370746984]Participant flow
A total of 899 people aged between 18-49 years (Cohort 3) were vaccinated. There was an age breakdown as follows: 18-29 – 300, 30-39- 298, 40-49 – 301. Of the 900 subjects assigned to Cohort 3, the majority were vaccinated (99.9%), completed the 1-month blood draw (98.1%) and completed the 6-month contact (94.9%). Of the 854 subjects (94.9% of the subjects assigned to Cohort 3) who completed the 6-month contact, 352 subjects (39.1% of the subjects assigned to Cohort 3) were not scheduled to have a 1-year visit and 502 subjects (55.8% of the subjects assigned to Cohort 3) were scheduled to have a 1-year visit. There were 469 subjects who completed the 1-year blood draw in Cohort 3 (52.1% of the 900 subjects assigned to Cohort 3, 93.4% of the 502 subjects who completed the 6-month contact and were scheduled to have a 1-year visit). Similar results were seen for the Cohort 3 age subgroups (18 to 29, 30 to 39, and 40 to 49 year-olds).
[bookmark: _Toc370746985]Major protocol violations/deviations
There were no major issues. Most common deviation was due to blood draw omission.
[bookmark: _Toc370746986]Baseline data
In Cohort 3, the majority of subjects were White (85.9%) and non-hispanic and non-latino (91.2%), and 58.2% of the subjects were female. In this cohort, age at vaccination ranged from 18 to 49 years, with a mean age of 34.0 years. The percentages of subjects were similar in each of the age subgroups, with 33.4% of the Cohort 3 subjects in the 18 to 29 year-old age subgroup, 33.1% of the Cohort 3 subjects in the 30 to 39 year-old age subgroup, and 33.5% of the Cohort 3 subjects in the 40 to 49 year-old age subgroup in the safety population. In the evaluable population, the demographic characteristics of the 3 age subgroups were similar with respect to race and ethnicity. The percentage of female subjects was lower in the 18 to 29 year-old age subgroup (50.5%) than in the 30 to 39 year-old (58.7%) or 40 to 49 year-old (65.5%) age subgroups.
[bookmark: _Toc370746987]Results for the primary efficacy outcome
OPA titres were assessed on Day 1 before vaccination and 1 month after vaccination. In addition, OPA titres were determined in blood samples collected at 1 year post-vaccination for randomly selected subsets of 100 subjects in Cohort 1 and in each age subset of Cohort 3. Serum concentrations of serotype-specific IgG antibodies, using the enzyme-linked immunosorbent assay (ELISA), were also determined for all 3 blood samples (baseline, 1 month post-vaccination, and 1 year post-vaccination) for the same subset of 100 subjects selected for the 1-year post-vaccination OPA analyses.
The evaluable immunogenicity population for Cohort 1 and Cohort 3 comprised a total of 1285 subjects (97.5%): 411 (98.3%) in Cohort 1 and 874 (97.1%) in Cohort 3. The demographic characteristics of the evaluable immunogenicity population were similar to those in the overall population.
Immune responses after 13vPnC administration to subjects aged 18 to 49 years in Cohort 3 were non-inferior to those of subjects aged 60 to 64 years in Cohort 1, as measured by serotype-specific OPA GMTs 1 month after vaccination (the 2-fold non-inferiority criterion was a lower limit of the 95% CI for the ratio [Cohort 3 GMT/Cohort 1 GMT] of >0.5) as shown in Table 1.
[bookmark: _Ref370743269][bookmark: _Toc370746394]Table1. Comparison of Pneumococcal OPA GMTs 1 Month After Vaccination in subjects Aged 18 to 49 Years (Cohort 3) and 60 to 64 Years (Cohort 1) – Evaluable Immunogenicity Population
[image: ]
Abbreviations: GMT=geometric mean titer; CI=confidence interval. a. n = Number of subjects with a determinate OPA titer to the given serotype. b. Geometric mean titres (GMTs) were calculated using all subjects with available data for the specified blood draw. c. Ratio of GMTs, Cohort 3 to Cohort 1, is calculated by back transforming the mean difference between cohorts on the logarithmic scale. d. Confidence intervals (CIs) for the ratio are back transformations of a confidence interval based on the Student t distribution for the mean difference of the logarithms of the measures (Cohort 3 – Cohort 1).
In addition, in each age subgroup of Cohort 3 (18 to 29 years, 30 to 39 years and 40 to 49 years) the OPA GMTs for the 13vPnC serotypes were non-inferior to those of Cohort 1 when measured 1 month after vaccination. In Cohort 3 overall and in each age subgroup, OPA GMTs for all serotypes except serotype 3, at 1 month after vaccination, were statistically significantly higher than those in the 13vPnC group of Cohort 1 (that is, the lower limit of the of 95% CI for the ratio was >1) (Table 1 and Table 2). Among the age subgroups, the OPA GMTs were generally highest for subjects in the 18 to 29 year old subgroup and lowest in the 40 to 49 year old subgroup at 1 month after vaccination and 1 year after vaccination, indicating a lower immune response with increasing age. The serotype-specific geometric mean fold rise (post-vaccination OPA GMT/pre-vaccination OPA GMT) was generally similar or higher in the 18 to 49 year old group) relative to that of the 60 to 64 year old group, at 1 month and 1 year after vaccination.
[bookmark: _Ref370746606][bookmark: _Toc370746395]Table 2. Comparison of Pneumococcal OPA GMTs 1 Month After Vaccination in Subjects Aged 18 to 29 Years, 30 to 39 Years, and 40 to 49 Years (Cohort 3) to OPA GMTs of Subjects Aged 60-64 Years (Cohort 1) – Evaluable Immunogenicity Population
[image: ]
Abbreviations: GMT=geometric mean titer, CI=confidence interval. a. n = Number of subjects with a determinate OPA titre to the given serotype. b. Geometric mean titres (GMTs) were calculated using all subjects with available data for the specified blood draw. c. Ratio of GMTs, Cohort 3 to Cohort 1, is calculated by back transforming the mean difference between cohorts on the logarithmic scale. d. Confidence intervals (CIs) for the ratio are back transformations of a confidence interval based on the Student t distribution for the mean difference of the logarithms of the measures (Cohort 3 – Cohort 1).
The proportion of subjects achieving an OPA titer ≥LLOQ in Cohort 3 was non-inferior to that of Cohort 1 for all 13 serotypes at 1 month after vaccination and was statistically significantly greater in Cohort 3 for all serotypes except serotype 3. With regard to the persistence of the antibody response, a decrease in OPA GMTs was observed from 1 month to 1 year after vaccination, but titres at 1 year remained higher than titres before vaccination for both cohorts 3 1. Antibody response curves for Cohort 3 were higher than those for Cohort 1 for all serotypes except for serotype 3. In general the OPA antibody response curves were highest for subjects in the 18 to 29 year old subgroup and lowest in the 40 to 49 year old subgroup. Reverse cumulative distribution curves (RCDCs) for Cohort 3 were higher across the full range of OPA titres than the curves for Cohort 1, with the exception of serotype 3 at 1 month after vaccination. At 1 year after vaccination the Cohort 3 curves were higher than the Cohort 1 curves for all serotypes. The RCDCs for each of the 3 age subgroups of Cohort 3 were also generally higher than the curves for Cohort 1 at 1 month and at 1 year after vaccination. The RCDCs for the 40 to 49 year old subgroup were generally the lowest of the Cohort 3 age subgroups, and in some cases were similar to the Cohort 1 curves.
IgG results supported those of the OPA analysis (Table 3). In Cohort 3, IgG GMCs for all serotypes in 13vPnC were noninferior (and for most serotypes statistically significantly higher) to those of Cohort 1, measured 1 month after vaccination. The same pattern of response was observed for each age subgroup. Among the age subgroups in general the IgG GMCs were highest for subjects in the 18 to 29 year old subgroup and lowest in the 40 to 49 year old subgroup.
[bookmark: _Ref369693207][bookmark: _Toc370746396]Table 3. Pneumococcal IgG GMCs (µg/mL) at Dose 1 and Dose 2 for 13vPnC – Evaluable Immunogenicity Population (6096A1-3014)
[image: ]
a. n = Number of subjects with a determinate IgG antibody concentration to the given serotype. b. Geometric mean concentrations (GMCs) were calculated using all subjects with available data for the specified blood draw. c. Confidence intervals (CIs) are back transformations of a confidence interval based on the Student t distribution for the mean logarithm of the concentrations.
[bookmark: _Toc370746988]Other efficacy studies – data from these to be included in PI
[bookmark: _Toc290846276][bookmark: _Toc370746989]Study 6096A1-4001 in preterm infants
Study design, objectives, locations and dates
Study 6096A1-4001 was an open-label, Phase IV, multicentre, parallel-group study that compared the safety, tolerability, and immune response to 4 doses of 13vPnC in preterm infants to that of infants born at term. The 2 study groups were defined as follows: Group 1 – preterm infants aged <37 weeks of gestation; Group 2 - term infants aged ≥37 weeks of gestation. In addition, Group 1 was divided into the following preterm subgroups: Group 1A- 32≤ GA <37 weeks, Group 1B - 29≤ GA <32 weeks; Group 1C - GA <29 weeks. All subjects in each group were to receive 13vPnC at 2, 3, 4, and 12 months of age.
Objectives:
The primary objective was to describe the pneumococcal immune response induced by IM administration of 13vPnC when measured 1 month after the infant series in preterm infants compared to that of infants born at term.
A secondary objective was to describe the pneumococcal serotype-specific immune response induced by 13vPnC when measured 1 month after the toddler dose in preterm infants compared to term infants (≥ 37 weeks of gestation).
Other objectives were to describe the immune response to 13vPnC when measured 1 month after the infant series and before (at 12 months) and 1 month after (at 13 months) the toddler dose in the 3 preterm subgroups Groups 1A, 1B, and 1C (defined above).
The safety objective was to evaluate the safety profile of 13vPnC when administered at 2, 3, 4, and 12 months of age to preterm and term infants, as measured by the incidence rates of local reactions, systemic events, and adverse events (AEs).
The study was conducted between 19 October 2010 and 23 February 2012 with the final serology date of 22 June 2012. The study was conducted at 6 sites in Spain and 5 sites in Poland.
Inclusion and exclusion criteria
Inclusion and exclusion criteria are detailed in Table 4.
[bookmark: _Ref370743753][bookmark: _Toc370746403]Table 4. Inclusion and exclusion criteria for Study 6096A1-4001
	Inclusion criteria

	Group 1: Preterm Infant
Male or female infant born at <37 weeks of gestation
Chronological age ≥42 to ≤98 days (approximately 2 months) at the time of enrolment
Otherwise healthy preterm infant as determined by medical history, physical examination, and judgment of the investigator
Parent/legal guardian was able to complete all relevant study procedures during study participation
Available for the entire study period and whose parent/legal guardian could be reached by telephone
Group 2: Term Infant
1. Male or female infant born at ≥37 weeks of gestation (GA as determined by the investigator)
Chronological age ≥42 to ≤98 days (approximately 2 months) at the time of enrolment
Healthy infant as determined by medical history, physical examination, and judgment of the investigator
Parent/legal guardian was able to complete all relevant study procedures during study participation
Available for the entire study period and whose parent/legal guardian could be reached by telephone

	Exclusion Criteria

	Subjects were ineligible to participate in this study if any of the following criteria were met:
2. Previous vaccination with licensed or investigational pneumococcal vaccine, Hib conjugate vaccine, meningococcal type C conjugate vaccine, or diphtheria, tetanus, pertussis, or poliovirus vaccines.
A previous anaphylactic reaction or allergy to any vaccine or vaccine-related component
Contraindication to vaccination with any routine paediatric vaccines
Bleeding diathesis or condition associated with prolonged bleeding time that would contraindicate intramuscular injection
History of culture-proven invasive disease caused by S.pneumoniae.
Known or suspected immune deficiency or immune suppression
Major known congenital malformation or serious chronic disorder
Significant neurological disorder or history of seizure including febrile seizure, or significant stable or evolving disorders such as cerebral palsy, encephalopathy, hydrocephalus, or other significant disorder
Receipt of any other investigational vaccines, drugs, or medical devices from 28 days before inclusion and the first study vaccination until the end of the study. (Note: participation in purely observational studies was acceptable.)
Infant who was a direct descendant (eg, child or grandchild) of the study personnel
Major illness or conditions that, in the investigator’s judgment, substantially increased the risk associated with the subject’s participation in, and completion of, the study, or precluded the evaluation of the subject’s response


Study treatments
Subjects received 1 dose (0.5 mL) of 13vPnC at each vaccination visit (visits 1, 2, 3, and 5).
Efficacy variables and outcomes
The main efficacy outcome was:
Immune response 1 month after the primary infant series in preterm infants.
Other efficacy outcomes included:
The immune response one month after the toddler dose given at 12 months to the preterm infants.
Randomisation and blinding methods
This was an open label study.
Analysis populations
Immunogenicity analyses were performed for 2 populations. The primary immunogenicity population was the evaluable immunogenicity population, which consisted of eligible subjects who received all the assigned vaccinations, had blood drawn within required time frames, had at least 1 valid and determinate assay result for the proposed analysis, received no prohibited vaccines, and had no major protocol violations. The all-available immunogenicity population consisted of subjects who had at least 1 valid and determinate assay result for the proposed analysis. All subjects who received at least 1 dose of 13vPnC were included in the safety population.
Sample size
Sample size estimation was based on the proportion of subjects achieving IgG concentration ≥0.35 µg/mL in the 13vPnC group from Wyeth Study 6096A1-3007. With 80 evaluable subjects per group, the study allowed estimation of the proportion for each serotype to be within ± 7.6% precision with a 2-sided 95% confidence interval (CI). Assuming a dropout rate of at most 20%, 200 subjects were enrolled to ensure that 160 subjects were evaluable.
Statistical methods
The immunogenicity analyses are described by summary statistics, that is, GMCs, GMTs, or GMFRs along with 95% CIs by group. For each of the pneumococcal serotypes, the proportion of the subjects achieving IgG concentration ≥0.35 µg/mL measured 1 month after the infant series was calculated along with an exact, 2-sided 95% CI. The difference in the proportion between the 2 groups was computed along with exact, unconditional, 2-sided 95% CI, with the standardized test statistics. For the assay results 1 month after the toddler dose, immunogenicity analyses were performed similarly. In addition, the serotype-specific fold rise in antibody concentration from the pre-toddler dose to 1 month after the toddler dose was derived for each subject and summarized using GMFR along with 2-sided 95% CI. The 2 groups were compared by computing the ratio of the GMFR along with 2-sided 95% CI.
For the 3 subgroups in Group 1 (32≤ GA <37 weeks, 29≤ GA <32 weeks, GA <29 weeks), the above descriptive statistics are summarized by subgroup following the infant series and the toddler dose.
Serum OPA was described by GMT along with 2-sided 95% CI for each serotype. The OPA results following the infant series and the toddler dose were analysed in the same manner as IgG concentration. Proportions of the subjects achieving OPA titres ≥ lower limit of quantitation (LLOQ) for the assay were derived. Proportions were compared between groups in a manner similar to what was done for the IgG proportions.
Participant flow
Of the 200 total subjects (100 in each group) assigned to receive study vaccine, all (100.0% both groups) were vaccinated at each dose of the infant series. Ninety-nine (99%) preterm infants in Group 1 and 97 (97%) term infants in Group 2 were vaccinated at the toddler dose.
Major protocol violations/deviations
There were approximately 15 patients who were excluded from analyses, mostly for not having serology drawn during study window (4 were not eligible for study or missed vaccinations).
Baseline data
In Group 1, 52% of preterm infants were males, and in Group 2, of infants born at term, 45% were males. All subjects (100%) in each group were categorised as White. The mean chronological age at first vaccination was 1.8 months in preterm infants and 1.5 months in term infants. The mean GA in Group 1 was 30.8 weeks (range 26.0 to 36.3 weeks) and in Group 2 was 39.4 weeks (range 37.0 to 42.0 weeks). Mean weight at birth was 1.6 kg (range 0.7 to 3.2 kg) in Group 1 and 3.3 kg (range 2.0 to 4.5 kg) in Group 2. Distributions by race and sex were not notably different for each dose.
Results for the primary efficacy outcome
For assessment of immunogenicity, blood samples (approximately 15 mL) were collected from all subjects at 3 time points, that is, 1 month after the third dose (at approximately 5 months of age), just before the toddler dose (at approximately 12 months of age), and 1 month after the toddler dose (at approximately 13 months of age). This study is ongoing and 2 additional blood samples will be obtained at 12 months (approximately 24 months of age) and 24 months (approximately 36 months of age) after the toddler dose. Serum concentrations of serotype-specific IgG antibodies were measured by the enzyme linked immunosorbent assay (ELISA), and serotype-specific OPA titres were measured by the OPA assay for the 13 pneumococcal serotypes in each blood sample.
The evaluable immunogenicity population, the primary analysis population, comprised a total of 99 (99%) subjects in Group 1 and 98 (98%) subjects in Group 2 at the infant series. At the toddler dose, 88 subjects in each group (88%) were included in the evaluable immunogenicity population. The primary immunogenicity endpoint of Study 6096A1-4001 was the percentage of subjects in each group achieving a pre specified IgG antibody concentration of ≥0.35 µg/mL at 1 month after the infant series for each serotype. The same endpoint (that is, proportion with IgG concentrations ≥0.35 µg/mL) was assessed at 1 month after the toddler dose.
IgG results
Proportion of Subjects Achieving IgG Concentrations ≥0.35 µg/mL:
The proportions of subjects (that is, responders) achieving serotype-specific IgG antibody concentrations ≥0.35 µg/mL were generally similar in preterm infants (Group 1) and in term infants (Group 2) for 10 of 13 serotypes. For serotypes 6B, 5, and 6A the proportion of responders in Group 1 was statistically significantly lower (upper limit of 95% CI <0) than in Group 2. The proportion of responders was not notably different in each of the age subgroups, that is, Group 1A - birth at ≥32 weeks and <37 weeks (that is, 32≥ GA <37); Group 1B - birth at ≥29 weeks and <32 weeks (that is, 29≥ GA <32); Group 1C - birth at<29 weeks (that is, GA <29), although the highest proportions were consistently observed in Group 1A.
Results for other efficacy outcomes
IgG GMCs and GMFRs
IgG GMCs were measured 1 month after the infant series, on the day of vaccination before toddler dose administration, and 1 month after the toddler dose. At most time points and for the majority of serotypes, point estimates for IgG GMCs were higher in Group 2 than in Group 1. IgG GMCs were statistically significantly lower (an upper limit of the 95% CI for the ratio [Group 1/Group 2] of <1) in Group 1 for 7 of 13 serotypes after the infant series (6B, 9V, 19F, 23F, 5, 6A, 7F) and after the toddler dose (4, 6B, 9V, 19F, 23F, 5, 6A).
In both groups at the pre-toddler dose time point IgG GMCs were lower than GMCs at 1 month after the infant series, but for most serotypes GMCs remained higher in Group 2 than in Group 1. At 1 month after the toddler dose GMCs for 12 of 13 serotypes (all but serotype 3) rose to higher concentrations than observed at 1 month after the infant series in both groups. In the preterm subgroups IgG GMCs were higher in Group 1A than in Groups 1B or 1C after the infant series and after the toddler dose (and for most serotypes before the toddler dose).
IgG GMCs at 1 month after the toddler dose were higher than at 1 month after the infant series for all serotypes in Groups 1A and 1B (except for serotype 3) and for 10 of 13 serotypes in Group 1C (except for serotypes 4, 18C, and 3).
GMFRs (post toddler GMC dose/pre-toddler GMC) were calculated in subjects with data for both pre-vaccination and post-vaccination time points. In the preterm and term groups, IgG GMCs for all serotypes were notably higher after the toddler dose compared with GMCs before the toddler dose. GMFRs ranged from 3.47 to 10.82 across serotypes in the preterm group and from 3.46 to 12.31 in those born at term. In each preterm subgroup, GMCs were higher at 1 month after the toddler dose than before the toddler dose for all serotypes and, GMFRs were generally highest in Group 1A and lowest in Group 1C.
Proportion achieving OPA titers ≥LLOQ
The proportion of subjects achieving OPA antibody titres ≥LLOQ at 1 month after the infant series was >90% in both groups for 10 of 13 serotypes (all but serotypes 1, 5, and 9V). There were no statistical differences between groups for 12 of 13 serotypes (all but serotype 5: 67.5% preterm, 83.5% term). The proportion of responders in Group 1A was similar to, or higher than, that of the other 2 subgroups.
After the toddler dose, >95% of subjects in Group 1 and Group 2 achieved an OPA antibody titer ≥LLOQ for all serotypes except serotypes 1 (both groups) and 19F (preterm).
OPA GMTs and GMFRs
One month after the infant series, OPA GMTs were comparable in Group 1 and Group 2 for 11 of 13 serotypes (all but serotypes 5 and 18C). The GMT in Group 1 was statistically lower for serotype 5 and higher for serotype 18C. In both groups at the pre-toddler dose time point OPA GMTs were lower than GMTs at 1 month after the infant series, and for most serotypes GMTs were somewhat higher in Group 2 than in Group 1 at this time point. At 1 month after the toddler dose, OPA GMTs rose to higher titres than observed at 1 month after the infant series for 9 of 13 serotypes (all but 4, 14, 18C, 19F) in the Group 1 and for all serotypes in Group 2.
After the toddler dose, OPA GMTs were statistically significantly lower for 6 of 13 serotypes (4, 18C, 1, 5, 6A, 19A) in Group 1 than in Group 2. As with IgG GMCs, OPA GMTs for serotype 3 were similar at each time point in both groups. In the preterm subgroups OPA GMTs for most serotypes were higher in Group 1A than in Groups 1B or 1C after the infant series and before and after the toddler dose. In each subgroup, OPA GMTs after the toddler dose were higher than after the infant series for the majority of serotypes, also for Group 1A (12 of 13 serotypes) and Group 1B (11 of 13 serotypes) than for Group 1C (8 of 13 serotypes).
In Group 1 and Group 2, OPA GMTs for all serotypes were higher after the toddler dose compared with GMTs before the toddler dose. GMFRs (post toddler GMT dose/pre-toddler GMT) ranged from 5.2 to 162.0 across serotypes in Group 1 and from 4.7 to 342.2 in Group 2. The same pattern of response was observed in the preterm subgroups. GMFRs (post toddler GMT dose/pre-toddler GMT) were generally lowest in Group 1C for most serotypes. When GMFRs (post toddler GMC/pre-toddler GMC) in Group 1 and Group 2 were compared, no notable differences were observed for 11 of 13 serotypes. GMFRs were statistically significantly lower in the Group 1 than in Group 2 for serotypes 19F and 1.
Comparison of results in subpopulations: Subjects with risk conditions
In Study 6115A1-004, Cohort 3, the proportion of subjects with risk conditions for pneumococcal disease was generally low with percentages as follows: asthma, 5.2%; cardiac disorders 3.3%; and diabetes mellitus, 2.9%. Because of these low percentages, the responses for risk and non-risk subjects were not compared in Cohort 3.
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Study design, objectives, locations and dates
Study 6096A1-3014 was a Phase III, multicentre, open-label, single-arm study in children with sickle cell disease (SCD) ≥6 to <18 years of age who had been previously immunized with at least 1 dose of 23vPS. The study assessed the immunogenicity and safety of 2 doses of 13vPnC, given approximately 6 months apart. The study was conducted globally, with sites in the United States, the United Kingdom, Italy, Lebanon, Egypt, Saudi Arabia, and France between November 2009 and 05 March 2012. The last 1 month post-vaccination 2 blood draw completed 31 July 2012.
The primary objective of this study was to evaluate the immune response 1 month after 2 doses of 13vPnC, spaced 6 months apart, compared to 1 month after 1 dose of 13vPnC as measured by fold rise in serotype-specific immunoglobulin G (IgG) geometric mean concentrations (GMCs) in children with SCD who had previously been immunized with at least 1 dose of 23vPS.
Inclusion and exclusion criteria
The inclusion criteria required that all subjects be between the ages of ≥6 to <18 years, have a diagnosis of SCD by haemoglobin (Hb) electrophoresis or polymerase chain reaction (PCR) (HbSS, HbSC, HbSD, HbSE, HbSβ-thal); and documentation to show vaccination with 23vPS at least 6 months before enrolment. Subjects with a history of hematopoietic stem cell transplantation were excluded from the study. These are detailed in Table 6.
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	Inclusion criteria:

	3. Male or female subject aged ≥6 and <18 years.
Diagnosis of SCD by haemoglobin (Hb) electrophoresis or polymerase chain reaction (PCR); (HbSS, HbSC, HbSD, HbSE, and HbSβ-thal).
Documentation to show 23vPS vaccination at least 6 months prior to enrolment.
Available for entire study period and whose parent/legal guardian could be reached by telephone.
Subject and/or parent/legal guardian were able to complete all relevant study procedures during study participation.
Negative urine pregnancy test for female subjects who were post menarche.
All female and male subjects who were biologically capable of having children must have agreed to abstinence or commit to the use of a reliable method of birth control for the duration of the study and for 3 months after the last vaccination.

	Exclusion Criteria:

	4. History of culture-proven invasive disease caused by S pneumoniae within the last year.
Subject had/has a major illness or condition that, in the investigator’s judgment, substantially increased the risk associated with the subject’s participation in, and completion of the study.
Subject had a major illness or condition that, in the investigator’s judgment, precluded the evaluation of the subject’s response to vaccination.
History of hematopoietic stem cell transplantation.
Previous vaccination with pneumococcal conjugate vaccine.
Had a dose of 23vPS recommended between enrolment and the blood draw at visit 6.
Previous anaphylactic reaction to any vaccine or vaccine-related component.
Contraindication to vaccination with pneumococcal conjugate vaccine.
Bleeding diathesis or condition associated with prolonged bleeding time that would have contraindicated intramuscular injection.
Receipt of immunoglobulin infusion or injection during the 42 days preceding enrolment.
Known or suspected immune deficiency or suppression.
Pregnant or breastfeeding female.
Participation in another investigational trial from 28 days before enrolment until the end of the study. (Note: participation in purely observational studies was acceptable).
Subject was a direct descendant (child or grandchild) of a member of site study personnel or was study personnel.
Active hepatitis C infection requiring interferon or ribavirin treatment.


Study treatments
In this study, subjects received 1 dose of 13vPnC at Visit 1, followed by a second Dose 182 to 224 days later at Visit 3.
Efficacy variables and outcomes
The primary efficacy outcome was to evaluate the immune response 1 month after 2 doses of 13vPnC, spaced 6 months apart, compared to 1 month after 1 dose of 13vPnC as measured by fold rise in serotype-specific immunoglobulin G (IgG) geometric mean concentrations (GMCs) in children with SCD who had previously been immunized with at least 1 dose of 23vPS.
The safety objective was to evaluate the acceptability of the safety profile of 13vPnC, as measured by the incidence rates of local reactions, systemic events, and AEs.
Randomisation and blinding methods
This was an open-label study.
Analysis populations
Of the 158 subjects assigned to receive study vaccine, all were vaccinated at Dose 1 and 146 subjects (92.4%) were vaccinated at Dose 2. Of the 158 subjects vaccinated at Dose 1, 146 subjects had previously received 1 dose of 23vPS and 12 subjects had received 2 or more doses of 23vPS.
Sample size
This study was to enrol about 150 subjects so that at least 80 subjects would be included in the evaluable population. The precision of confidence intervals (CIs) for the primary endpoint, geometric mean fold rise (GMFR) of Dose 2:1, based upon an evaluable sample size of 80 subjects, utilized a 2-sided, type I error of 0.05. Based upon the highest of these estimates of variation for the 7 common Prevenar serotypes and the 6 additional non-Prevenar serotypes, the planned sample size would provide 21% - 37% precision. That is, 95% confidence bounds of the GMFR were expected to fall within 37% of the GMFR.
Precision calculations were not performed for secondary endpoints.
Statistical methods
Data from all sites were pooled, analysed using standard descriptive statistics for continuous variables are: n, mean, median, standard deviation, minimum and maximum. Summary statistics for categorical variables are: n, percentage, and total (N).
Participant flow
All 158 enrolled subjects received the first dose of 13vPnC and 146 subjects received the second dose of 13vPnC, 12 subjects (7.6%) were withdrawn from the study. Of the 12 subjects (7.6%) who were withdrawn from the study, 5 were lost-to-follow-up, 2 withdrew at the request of a parent or guardian, 2 withdrew upon subject request, 1 withdrew due to an AE (injection site pain and systemic events).
Major protocol violations/deviations
One subject had a protocol violation (Subject had previous 23vPS vaccine given within 6 months before enrolment), and 1 failed to return.
Baseline data
Of all vaccinated subjects, slightly more subjects were male (51.9%) and the majority were categorised as Black or African American (42.4%) or White (35.4%); 22.2% were categorised as Other. Mean age at vaccination was 13.3 years (age range 6.0 years to 17.9 years).
Results for the primary efficacy outcome
For immunogenicity assessment of blood samples were collected from all subjects immediately before and approximately 1 month (28 to 42 days) after each 13vPnC dose. An additional blood sample will be collected approximately 1 year (365 to 425 days) after the second dose. Serum concentrations of serotype-specific IgG antibodies were measured by the enzyme-linked immunosorbent assay (ELISA), and serotype-specific OPA titres were measured by the OPA assay for the 13 pneumococcal serotypes.
The primary immunogenicity endpoint was the GMFR in IgG GMC from 1 month after Dose 1 to 1 month after Dose 2 (GMC Dose 2/GMC Dose 1) along with the 2-sided 95% CI for each serotype. The immunogenicity analysis includes results in subjects with >1 prior dose of 23vPS and in the subset of subjects who had received only 1 previous dose of 23vPS. In the other subset of subjects who received 2 or more previous doses of 23vPS, immunogenicity results were not summarized because there were too few subjects (12 subjects). The evaluable immunogenicity population was the primary analysis population and comprised a total of 138 (87.3%) subjects at vaccination 1. Data from the evaluable immunogenicity population are provided in this variation.
Comparisons between dose 1 and dose 2
The geometric mean fold rise (GMFR) in the IgG GMC from 1 month after Dose 1 to 1 month after Dose 2 (that is, GMC post-Dose 2/GMC post-Dose 1) was assessed for each serotype. IgG GMCs were higher after Dose 1 than after Dose 2 for all serotypes, except for 19F. GMFRs were less than 1 for 12 of 13 serotypes and ranged from 0.70 to 1.05. For 9 of 13 serotypes (all but 6B, 19F, 23F, and 6A) IgG GMCs were statistically significantly lower after Dose 2 than after Dose 1 (that is, upper limit for 95% CI for the GMFR was <1). Comparable results were observed in the subset of subjects who received only 1 previous 23vPS dose.
Comparison of GMFRs
When GMFRs (post-dose/predose) for Dose 1 and Dose 2 were compared, the ratios of GMFRs (Dose 2 GMFR/Dose 1 GMFR), and the upper limits of the 95% CIs for the ratios, were less than 1 for each serotype, indicating that GMFRs were statistically significantly lower after Dose 2 than after Dose 1 for all serotypes. This result was also observed in the subset of subjects pre-immunised with only 1 dose of 23vPS.
Results for other efficacy outcomes
OPA GMTs and GMFRs
OPA GMTs after Dose 1 and after Dose 2 were notably higher than the OPA GMTs before each respective 13vPnC dose. GMFRs for Dose 1 (post-Dose 1/preDose 1) ranged from 3.5 to 40.3. GMFRs for Dose 2 (post-Dose 2/preDose 2) ranged from 1.3 to 3.4. OPA GMTs before and after Dose 1 and Dose 2 were not notably different in the subgroup of subjects pre-immunised with 1 23vPS dose.
OPA GMTs rose after each vaccination from pre-vaccination titres. Although OPA GMTs had declined at pre-vaccination 2 from titres achieved after the first vaccination, GMTs remained higher than at baseline (before vaccination 1). In contrast to IgG GMCs, after the second dose of 13vPnC, OPA GMTs were similar to (5 serotypes) or higher (8 serotypes) than titres after Dose 1.
Comparisons between dose 1 and dose 2
The geometric mean fold rise (GMFR) in the OPA GMTs from 1 month after Dose 1 to 1 month after Dose 2 were similar or higher after Dose 2 compared with GMTs after Dose 1. GMFRs (that is, GMT post-Dose 2/GMT post-Dose 1) ranged from 0.9 to 1.4. For 4 of 13 serotypes the lower limit of the 95% CI for the GMFR was >1, indicating that titres for these serotypes (1, 7F, 9V, 23F) were statistically significantly higher after Dose 2 than after Dose 1. Comparable results were observed in the subset of subjects with 1 previous 23vPS dose.
Comparison of GMFRs
When GMFRs (GMT post-dose/ GMT predose) for Dose 1 and Dose 2 were compared, the ratios of GMFRs (Dose 2 GMFR/Dose 1 GMFR), and the upper limits of the 95% CIs for the ratios, were less than 1 for each serotype, indicating that the fold rise from before vaccination to after vaccination was statistically significantly lower for Dose 2 than for Dose 1 for all serotypes. This result was also observed in the subset of subjects pre-immunised with only 1 dose of 23vPS.
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Study design, objectives, locations and dates
This was a Phase III, open-label, single-arm trial in which HIV-infected subjects previously immunized with the 23vPS vaccine received 3 doses of 13vPnC given at 6-month intervals.
Subjects were stratified into 2 groups:
Previously vaccinated with a single dose of 23vPS
Previously vaccinated with 2 or more doses of 23vPS
The primary objective of this study was to evaluate the immune response 1 month after 3 doses of 13vPnC compared with 1 month after 2 doses of 13vPnC (doses spaced 6 months apart), as determined by the fold rise (Dose 3 GMC/Dose 2 GMC) in serotype-specific IgG GMCs in HIV-infected subjects previously immunized with at least 1 dose of 23vPS.
The safety objective was to evaluate the acceptability of the safety profile in this population as measured by incidence rates of local reactions, systemic events, and adverse events. This SCS provides the safety data for Study 6115A1-3017.
Approximately 330 subjects (aged 18 years or older) were to participate in the study, 165 subjects who had previously received 1 dose of 23vPS and 165 subjects who had previously received 2 or more doses of 23vPS. Subjects withdrawn from the study were not replaced, regardless of the reason for withdrawal. Subjects participated in the study for approximately 18 months, consisting of Visit 1 through Visit 7. A follow-up telephone call was made approximately 6 months after the last dose of the study vaccine.
Inclusion and exclusion criteria
These are detailed in Table 7.
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	Inclusion criteria

	5. Male or female subjects aged 18 years or older at time of enrolment.
All female and male subjects biologically capable of having children who agreed and committed to the use of a reliable method of birth control from the signing of the ICF until 3 months after the last dose of investigational product.
Documented vaccination with 1 or more doses of 23vPS at least 6 months before study enrolment.
CD4+ T-cell count ≥200 cells/μL, obtained on the most recent 2 occasions within 6 months before the first investigational product vaccination.
HIV-infected subjects with a viral load of <50,000 copies/mL, obtained on the most recent 2 occasions within 6 months before the first investigational product vaccination.
Has received a stable dose of HAART for at least 6 weeks prior to the first investigational product vaccination, or not currently receiving antiretroviral therapy.
Was expected to be available for the entire study period (approximately 18 months) and could be contacted by telephone.
Was able to complete an electronic diary (e-diary) and complete all relevant study procedures during study participation.
Was deemed to be eligible for the study on the basis of medical history, physical examination, and clinical judgment. (Note: Subjects with preexisting stable disease, defined as disease not requiring significant change in therapy or hospitalization for worsening disease 6 weeks before investigational product vaccination, were eligible).

	Exclusion Criteria

	6. Active AIDS-related illness, including opportunistic infections or malignancy.
Evidence of current illicit substance and/or alcohol abuse that in the investigator's opinion, precluded the subject from participating in the study or interfered with the evaluation of the study objectives.
Receipt of any licensed or experimental PnC prior to enrolment.
Contraindication to vaccination with PnC.
Previous anaphylactic reaction to any vaccine or vaccine-related component.
History of culture-proven invasive disease caused by S. pneumoniae within the last year.
Current anticoagulant therapy or a history of bleeding diathesis or any condition associated with prolonged bleeding time that contraindicated intramuscular injection. (Note: Use of antiplatelet drugs, such as aspirin and clopidogrel, was permitted.)
Pregnant or breastfeeding women, as defined by history or positive human chorionic gonadotropin (hCG) urine test. All women of childbearing potential had a urine pregnancy test.
History of active hepatitis with elevation in pre-treatment aspartate aminotransferase (AST) or alanine aminotransferase (ALT) values >5 times the upper limit of normal within the last 6 months.
Serious chronic disorder or any other disorder that, in the investigator’s opinion, precluded the subject from participating in the study.
History of splenectomy.
Receipt of any blood products, including immunoglobulin, within 42 days before investigational product vaccination until the last blood draw for the study (approximately 13 months after the first investigational product vaccination).
Evidence of dementia or other severe cognitive impairment.
Subject who was, in the opinion of the investigator, unable to receive a vaccination in the deltoid muscle of either arm because of insufficient muscle mass.
Participation in another study using investigational product from 28 days before study enrolment until the blood draw at Visit 6.
Residence in a nursing home, long-term care facility, or other institution or requirement of semiskilled nursing care.
Subject who was a direct relative (child, grandchild, parent, or grandparent) of study personnel, or who was the study personnel.


Study treatments
A dose of 0.5 mL of 13vPnC was administered intramuscularly to all subjects at Visits 1, 3, and 5, each 6 months apart.
Efficacy variables and outcomes
The primary efficacy outcome was to evaluate the immune response 1 month after 3 doses of 13vPnC, given 6 months apart, compared to response 1 month after 2 doses of 13vPnC, as measured by the fold rise in serotype-specific IgG GMCs in HIV-infected subjects previously vaccinated with at least 1 dose of 23vPS. Also, to evaluate the acceptability of the safety profile of 13vPnC, as measured by the incidence rates of local reactions, systemic events, and adverse events.
Secondary outcomes
To evaluate the immune response 1 month after 3 doses of 13vPnC, given 6 months apart, compared to response 1 month after 2 doses of 13vPnC, as measured by the serotype specific IgG GMCs in HIV-infected subjects previously vaccinated with at least 1 dose of 23vPS.
To evaluate the immune response 1 month after 3 doses of 13vPnC, given 6 months apart, compared to response 1 month after 2 doses of 13vPnC, as measured by serotype-specific OPA GMTs and the fold rise in OPA GMTs in HIV-infected subjects previously vaccinated with at least 1 dose of 23vPS.
Randomisation and blinding methods
This was an open-label, single-arm study requiring no randomization.
Analysis populations
Two (2) analysis populations were defined for the immunogenicity analyses:
Evaluable immunogenicity, and
All-available immunogenicity
The all-available immunogenicity population included subjects who had at least 1 valid and determinate assay result related to the proposed analysis.
The evaluable immunogenicity population was considered the primary analysis population and included subjects who:
7. Were eligible for the study.
Were ≥18 years of age on the day of first vaccination.
Received at least 2 doses of 13vPnC in the sequence assigned.
Had pre-vaccination blood drawn on the same day as the day of vaccination or 15 days prior to Day 1.
Had valid and determinate assay result for at least 1 serotype with blood draw occurring within 27 to 56 days after third vaccination of 13vPnC or after second vaccination of 13vPnC.
Received no prohibited vaccines.
Had no other major protocol violations within 42 days before investigational product vaccination until the last blood draw for the study.
If at least 1 of the criteria in 4 or 5 was satisfied and all other criteria were met, the subject was included in the evaluable immunogenicity population. However, the assay results that did not meet the criteria in 4 and 5 were excluded from analysis.
Sample size
A sample of 200 evaluable subjects in the study provided precision of at least 0.237 on the 2-sided 95% CI for IgG mean fold rise among the 13 serotypes. Allowing for a rate of approximately 39% for drop-outs and exclusions from the evaluable population due to protocol violations during the initial 13 months of the study (Visit 1 through Visit 6), a total of 330 enrolled subjects provided at least 200 evaluable subjects in the study.
Statistical methods
An estimation approach was used to assess primary, secondary, and exploratory endpoints in this study. The sample size for this study was based on the precision of the 2-sided 95% confidence interval (CI) for the IgG mean fold rise. The study was stratified by number of previous vaccinations of 23vPS such that approximately 50% each of subjects enrolled was previously vaccinated with a single dose of 23vPS or previously vaccinated with 2 doses or more of 23vPS. The precision of the 2-sided 95% CI for the IgG mean fold rise in each of these groups was at least 0.335.
Participant flow
Of the 331 subjects (aged 18 years or older) assigned to receive study vaccine, 329 subjects (99.4%) were vaccinated at Dose 1; 300 subjects (90.6%) were vaccinated at Dose 2, and 279 (84.3%) were vaccinated at Dose 3. Of all subjects vaccinated at Dose 1, 160 subjects had previously received 1 dose of 23vPS and 169 subjects had received 2 or more doses of 23vPS.
Major protocol violations/deviations
One of the protocol deviations was major and led to exclusion of all subjects at one site from evaluable immunogenicity analyses. Thirty-eight (38) subjects at a site received at least 1 vaccination of 13vPnC that was stored below the recommended storage range of 2 to 8⁰C, at a range of -1 to 1⁰C. These subjects were excluded from the immunogenicity analysis.
Baseline data
The majority of subjects were male (79.9%) and were categorised as White, 66.6%; 25.2% were Black or African American; 0.3% were Asian; 1.2% were American Indian or Alaska Native; and 6.7% were categorised as Other. Mean age at vaccination was 47.3 years (age range 19 years to 73 years). Distributions by race, sex and age were not notably different between the 2 groups based on 23vPS pre-immunisation status (that is, 1 previous dose versus 2 or more previous doses of 23vPS). Overall, the subjects in the 2 subgroups (1 previous dose of 23vPS and ≥2 previous doses of 23vPS) were similar with respect to HIV status at baseline. The majority of subjects contracted HIV through sexual contact (87.5%) and were receiving HAART at baseline (95.4%). The mean length of time since the HIV diagnosis was 13.0 years. The mean CD4+ cell counts at the first and second baseline assessments were 599.0/mm3 and 604.5/mm3, respectively. The mean viral load at the first and second baseline assessments was 463.0 copies/mL and 630.3 copies/mL, respectively.
Results for the primary efficacy outcome
The evaluable immunogenicity population was the primary analysis population and comprised a total of 138 (87.3%) subjects at vaccination 1.
IgG GMCs and GMFRs
IgG GMCs before and after Dose 1 and before and after Dose 2 and the corresponding GMFRs (post-dose/preDose) are presented for subjects in the evaluable immunogenicity population in the SCE, 2.7.3, Table 10 and 11, respectively. IgG GMCs 1 month after Dose 1 and 1 month after Dose 2 were notably higher than the IgGs GMCs before each respective 13vPnC dose.
GMFRs (post-dose/preDose) for Dose 1 (1 month post-Dose 1/preDose 1) ranged from 1.74 to 6.91.GMFRs for Dose 2 (1 month post-Dose 2/preDose 2) ranged from 1.24 to 2.08. Results for Dose 1 and Dose 2 were not notably different in the subgroup of subjects pre-immunised with only 1 prior 23vPS dose. IgG GMCs had declined at pre-vaccination 2 from levels achieved after the first vaccination, GMCs but remained higher than baseline levels (before vaccination 1). IgG GMCs rose from pre-vaccination levels after each dose; however GMCs after Dose 2 were similar to or slightly lower than the GMCs after Dose 1 for all serotypes.
Comparisons between dose 1 and dose 2
The geometric mean fold rise (GMFR) in the IgG GMC from 1 month after Dose 1 to 1 month after Dose 2 (ie, GMC post-Dose 2/GMC post-Dose 1) was assessed for each serotype. IgG GMCs were higher after Dose 1 than after Dose 2 for all serotypes, except for 19F. GMFRs were less than 1 for 12 of 13 serotypes and ranged from 0.70 to 1.05. For 9 of 13 serotypes (all but 6B, 19F, 23F, and 6A) IgG GMCs were statistically significantly lower after Dose 2 than after Dose 1 (ie, upper limit for 95% CI for the GMFR was <1). Comparable results were observed in the subset of subjects who received only 1 previous 23vPS dose.
Comparison of GMFRs
When GMFRs (post-Dose/preDose) for Dose 1 and Dose 2 were compared, the ratios of GMFRs (Dose 2 GMFR/Dose 1 GMFR), and the upper limits of the 95% CIs for the ratios, were less than 1 for each serotype, indicating that GMFRs were statistically significantly lower after Dose 2 than after Dose 1 for all serotypes. This result was similar in the subset of subjects pre-immunised with only 1 dose of 23vPS.
OPA GMTs and GMFRs
OPA GMTs after Dose 1 and after Dose 2 were notably higher than the OPA GMTs before each respective 13vPnC dose. GMFRs for Dose 1 (post-Dose 1/preDose 1) ranged from 3.5 to 40.3. GMFRs for Dose 2 (post-Dose 2/preDose 2) ranged from 1.3 to 3.4. OPA GMTs before and after Dose 1 and Dose 2 were not notably different in the subgroup of subjects pre-immunised with 1 23vPS dose. For each serotype, OPA GMTs rose after each vaccination from pre-vaccination titres. Although OPA GMTs had declined at pre-vaccination 2 from titres achieved after the first vaccination, GMTs remained higher than at baseline. In contrast to IgG GMCs, after the second dose of 13vPnC, OPA GMTs were similar to (5 serotypes) or higher (8 serotypes) than titres after Dose 1.
Results for other efficacy outcomes
Comparisons between dose 1 and dose 2
The geometric mean fold rise (GMFR) in the OPA GMTs from 1 month after Dose 1 to 1 month after Dose 2 was assessed for each serotype. OPA GMTs were similar or higher after Dose 2 compared with GMTs after Dose 1. GMFRs (that is, GMT post-Dose 2/GMT post-Dose 1) ranged from 0.9 to 1.4. For 4 of 13 serotypes the lower limit of the 95% CI for the GMFR was >1, indicating that titres for these serotypes (1, 7F, 9V, 23F) were statistically significantly higher after Dose 2 than after Dose 1. Similar results were observed in the subset of subjects with 1 previous 23vPS dose.
Comparison of GMFRs
When GMFRs (GMT post-dose/ GMT preDose) for Dose 1 and Dose 2 were compared, the ratios of GMFRs (Dose 2 GMFR/Dose 1 GMFR), and the upper limits of the 95% CIs for the ratios, were less than 1 for each serotype, indicating that the fold rise from before vaccination to after vaccination was statistically significantly lower for Dose 2 than for Dose 1 for all serotypes. This result was also seen in the subset of subjects pre-immunised with only 1 dose of 23vPS.
[bookmark: _Toc241374312][bookmark: _Toc272414656][bookmark: _Toc290846281][bookmark: _Toc370746993]Analyses performed across trials (pooled analyses and meta-analyses)
Nil.
[bookmark: _Ref271126605][bookmark: _Toc272414657][bookmark: _Toc290846282][bookmark: _Toc370746994][bookmark: _Toc399930303]Evaluator’s conclusions on clinical efficacy
For active immunisation for the prevention of invasive disease caused by Streptococcus pneumoniae in adults (aged 18 years and older).
In Study 6115A1-004 Cohort 3 the primary immunological comparisons were the serotype-specific OPA GMTs for the 13 pneumococcal serotypes contained in 13vPnC, when measured 1 month after study vaccine administration in subjects 18 to 49 years of age in Cohort 3 relative to those in subjects 60 to 64 years of age in Cohort 1. The results demonstrated that all 13 serotypes elicited immunologic responses in Cohort 3 that were non-inferior to those in Cohort 1 and were statistically significantly higher in Cohort 3 for all serotypes except serotype 3.
In addition the immune response in each of the 3 age subgroups of Cohort 3 was statistically significantly higher than the response among subjects in Cohort 1 for all serotypes except serotype 3, which elicited a non-inferior response. Among the age subgroups, OPA GMTs were generally highest for subjects in the 18 to 29 year old subgroup and lowest in the 40 to 49 year old subgroup, indicating higher antibody responses with younger age.
The serotype-specific geometric mean fold rise (post-vaccination OPA GMT/pre-vaccination OPA GMT) was generally similar or higher in the 18 to 49 year old group relative to that of the 60 to 64 year old group, at 1 month and 1 year after vaccination.
After vaccination, the proportion of subjects achieving a serotype-specific OPA titer ≥LLOQ in Cohort 3 was non-inferior to that of Cohort 1 for all 13 serotypes and was statistically significantly greater for all serotypes, except for serotype 3.
A high antibody response in Cohort 3 was still present 1 year after vaccination. Except for serotype 3, the OPA GMTs were higher for Cohort 3 than for Cohort 1 one year after vaccination and were still well above baseline (pre-vaccination) levels.
[bookmark: _Toc370746995]For use in preterm infants
Most preterm subjects (Group 1) and those born at term (Group 2) achieved IgG antibody concentrations ≥0.35 µg/mL 1 month after the infant series (>85%) and 1 month after the toddler dose (>97%) for at least 10 serotypes. After the infant series, IgG concentrations elicited by 13vPnC were somewhat lower in preterm infants compared with term infants, although OPA GMTs were similar in the 2 groups indicating that the immune response is likely to be adequate to provide protection against disease. While post-toddler dose responses varied by serotype and with gestation age, there is good evidence of adequate priming among preterm infants given 13vPnC in a 2, 3, and 4 month schedule when compared with that of infants born at term.
[bookmark: _Toc370746996]In children and adolescents With SCD
Children and adolescents between 6 and 18 years of age with SCD who were previously immunized with 23vPS had significant increases in both IgG binding and functional antibody (OPA) after both 1 dose and 2 doses of 13vPnC. The addition of a second dose of 13vPnC given 6 months after the first dose resulted in IgG GMCs that were similar to or lower than those seen after Dose 1. Serotype-specific OPA responses after the second 13vPnC dose were comparable or higher than those after the first dose, suggesting a potential positive impact on maturation of functional antibody response for at least some serotypes after the second dose but the differences were modest and the clinical significance is uncertain. Overall these data suggest that a 2-dose regimen of 13vPnC given 6 months apart does not enhance pneumococcal immune responses beyond those of a single dose of 13vPnC.
[bookmark: _Toc370746997]For adults with HIV-infection
HIV-infected subjects previously immunized with 23vPS responded to 13vPnC at each of 3 vaccine doses and immune responses remained above initial baseline levels (before Dose 1) throughout the study. The immune response after vaccine Dose 3 was either stable or increased relative to the response after Dose 2 or Dose 1. However, the clinical significance of the increased immune response (statistically significant for most serotypes) after Dose 3 is unknown. The number of previous 23vPS doses had no impact on the immune response.
[bookmark: _Toc399930304]Clinical safety
[bookmark: _Toc272414659][bookmark: _Toc290846284][bookmark: _Toc370746999][bookmark: _Toc399930305]Studies providing evaluable safety data
[bookmark: _Ref268776745]The following studies provided evaluable safety data:
Study 6115A1-004 – all cohorts.
Pivotal efficacy studies
In the pivotal efficacy Study 6115A1-004, the following safety data was evaluated by the following methods:
AEs of particular interest were assessed by electronic diaries (e-diary) on Days 1-14 after vaccination. Specific local reactions included pain, redness, and swelling at the injection site, and limitation of arm movement. Systemic events of interest included fever, chills, fatigue, headache, vomiting, decreased appetite, rash, new generalised muscle pain, aggravated generalised muscle pain, new generalised joint pain, and aggravated generalised joint pain.
In addition, AEs were to be reported and recorded in the case report form from the signing of the informed consent form (ICF) through day 29 (Visit 2). At the 6 month follow-up contact, any newly diagnosed chronic medical conditions and any serious adverse event (SAE) that occurred since the last study visit were to be reported and recorded.
Investigators collected information regarding unsolicited AEs based on observations made during study visits as well as information provided by the subject in response to nonspecific questioning. Investigators were to characterise each AE as related or not related to study vaccine and categorise the event’s severity as mild, moderate, severe, or life-threatening. Safety data were evaluated for all subjects who received at least 1 dose of 13vPnC (safety population).
[bookmark: _Ref269204367][bookmark: _Ref271195835][bookmark: _Ref271195841][bookmark: _Toc272414660][bookmark: _Toc290846285][bookmark: _Toc370747000]Pivotal studies that assessed safety as a primary outcome
Not applicable.
[bookmark: _Toc241374318][bookmark: _Ref271196630][bookmark: _Toc272414662][bookmark: _Toc290846300][bookmark: _Toc370747001][bookmark: _Toc399930306]Patient exposure
The data supporting age expansion are from 899 subjects vaccinated in Study 6115A1-004. The most relevant information for this age extension submission is for Cohort 3 (ages ≥18 years to 49 years [up to the 50th birthday) of a single trial, Study 6115A1-004.
[bookmark: _Toc241374319][bookmark: _Ref271044764][bookmark: _Toc272414663][bookmark: _Toc290846301][bookmark: _Toc370747002][bookmark: _Toc399930307]Adverse events
[bookmark: _Ref272317284][bookmark: _Ref272333565][bookmark: _Toc272414664][bookmark: _Toc290846302][bookmark: _Toc370747003]All adverse events (irrespective of relationship to study treatment)
Pivotal studies
The percentage of subjects reporting any AEs within approximately 1 month after vaccination was similar in Cohort 3 (14.3%), in Cohort 2 (11.4%) and in the 13vPnC group in Cohort 1 (17.0%). Most AEs were the types of diseases and conditions commonly observed among adults in these age groups and were similar across the three cohorts. In Cohort 3, the most frequently occurring types of AEs were Infections and infestations (4.4% of subjects) and gastrointestinal disorders (2.6%). The most frequently reported individual AEs in Cohort 3 were nausea (12 subjects, 1.3%), upper respiratory tract infection (11 subjects, 1.2%), nasopharyngitis (7 subjects, 0.8%), and diarrhoea (6 subjects, 0.7%). In Cohort 2, the most frequently occurring types of AEs were Infections and infestations (4.2% of subjects), General disorders and Administration site conditions (2.5%), and Musculoskeletal and connective tissue disorders (2.0%). Sinusitis was reported for 4 subjects (1.0%) and arthralgia was reported for 3 subjects (0.7%). All other AEs were reported for ≤2 subjects each. In Cohort 1, the most frequently occurring types of AEs were Infections and infestations (7.7% of subjects) and Musculoskeletal and connective tissue disorders (4.1%). The most frequently reported individual AEs in Cohort 1 were nasopharyngitis (7 subjects, 1.7%), sinusitis (6 subjects, 1.4%); myalgia (5 subjects, 1.2%); and upper respiratory tract infection, cough, and gastroenteritis (each in 4 subjects, 1.0%). The percentage of subjects reporting any AEs within approximately 1 month after vaccination was similar in the 18 to 29 year old (13.0%), the 30 to 39 year old (14.4%), and the 40 to 49 year old (15.6%) age subgroups in Cohort 3 (Table 8). The percentages of subjects reporting individual AEs were also similar among the age subgroups.
[bookmark: _Ref369852582][bookmark: _Toc370746399]Table 8. Subjects Reporting Local Reactions Within 14 Days After Vaccination With 13vPnC by Age Groups, Ages 18-29 Years, 30-39 Years, and 40-49 Years (Cohort 3) – Study 6115A1-004 Safety Population
[image: ]
a. N = number of subjects with known values. b. n = Number of subjects with the given characteristic. c. Exact 2-sided confidence interval (Clopper & Pearson) based upon the observed proportion of subjects. d. Mild is 2.5 to 5.0 cm, moderate is 5.1 to 10.0 cm, and severe is >10.0 cm. e. Mild = awareness of symptom but easily tolerated, moderate = discomfort enough to cause interference with usual activity, and severe = incapacitating with inability to do usual activity. f. Mild = some limitation of arm movement, moderate = unable to move arm above head but able to move arm above shoulder, and severe = unable to move arm above shoulder. g. Any local reaction = any pain, any swelling, any redness, or any limitation of arm movement.
[bookmark: _Ref272333567][bookmark: _Toc272414665][bookmark: _Toc290846303][bookmark: _Toc370747004]Treatment-related adverse events (adverse drug reactions)
Pivotal studies
Local reactions
At least 1 local reaction was reported within 14 days after vaccine administration for 82.2% of subjects in Cohort 1, 89.6% of subjects in Cohort 2, and 97.3% of subjects in Cohort 3 (Table 9).
[bookmark: _Ref369852374][bookmark: _Toc370746398]Table 9. Subjects Reporting Local Reactions Within 14 Days After Vaccination With 13vPnC, Ages 60-64 Years (Cohort 1), 50-59 Years (Cohort 2), and 18-49 Years (Cohort 3) – Study 6115A1-004 Safety Population
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a. N = number of subjects with known values. b. n = Number of subjects with the given characteristic. c. Exact 2-sided confidence interval (Clopper & Pearson) based upon the observed proportion of subjects. d. Mild is 2.5 to 5.0 cm, moderate is 5.1 to 10.0 cm, and severe is >10.0 cm. e. Mild = awareness of symptom but easily tolerated, moderate = discomfort enough to cause interference with usual activity, and severe = incapacitating with inability to do usual activity. f. Mild = some limitation of arm movement, moderate = unable to move arm above head but able to move arm above shoulder, and severe = unable to move arm above shoulder. g. Any local reaction = any pain, any swelling, any redness, or any limitation of arm movement.
The most frequent local reaction was pain, which occurred in 80.1% of subjects in Cohort 1, 88.8% of subjects in Cohort 2, and 96.7% of subjects in Cohort 3. The percentage of subjects reporting severe pain was higher in Cohort 3 (16.0%) than in Cohort 1 (1.7%) and Cohort 2 (3.6%). Most reports of redness, swelling, or limitation of arm movement were of mild or moderate severity. Severe redness and severe swelling were each reported in ≤ 2.8% of subjects in Cohorts 1, 2, and 3. The percentage of subjects reporting severe limitation of arm movement was much higher in Cohort 3 (15.6%) than in Cohort 1 (1.7%) and Cohort 2 (2.9%). For Cohort 3, at least 1 local reaction was reported within 14 days after vaccine administration for 99.6% of 18 to 29 year old subjects, 97.4% of 30 to 39 year old subjects, and 94.6% of 40 to 49 year old subjects (Table 8). The percentages of subjects with any redness, any swelling, and any limitation of arm movement were highest in 18 to 29 year old subjects and lowest in 40 to 49 year old subjects. High, and similar, percentages of subjects reported any pain in the 3 age subgroups. However, the percentage of subjects with severe pain was highest in 18 to 29 year old subjects and lowest in 40 to 49 year old subjects. Although the frequency of severe pain and limitation of arm movement was significantly higher in younger adults in Cohort 3 than in older adults in the other 2 cohorts, only 4 younger adults had unscheduled doctor visits due to pain at the injection site and/or limitation of arm movement. In all 4 cases the symptoms were mild or moderate. There was no unscheduled doctor visit for severe pain or limitation of arm movement. The mean durations of local reactions were similar for the age subgroups in Cohort 3, and did not exceed 2.8 days. Most local reactions occurred during the first 4 days after vaccination and then tapered off in Cohorts 1, 2, and 3. In Cohort 3, the highest values for any local reaction, any pain, any limitation of arm movement, and any swelling occurred on Day 2. The percentages of subjects with any local reaction, any pain, any limitation of arm movement, any redness and any swelling were higher in Cohort 3 than in Cohort 1 or Cohort 2 during the first 4 days after vaccination.
Systemic reactions
At least one systemic event occurring within 14 days after vaccine administration was reported by the majority of subjects who received 13vPnC in Cohort 3 (approximately 96%), Cohort 2 (approximately 84%), and Cohort 1 (approximately 83%; Table 10). The 3 most frequently reported systemic events in Cohort 3 (new generalised muscle pain, headache, and fatigue) were reported by higher percentages of subjects in Cohort 3 (82.0%, 81.4%, and 80.5%) than in Cohort 1 (56.2%, 54.0%, and 63.2%) or Cohort 2 (61.8%, 65.9%, and 63.3%). In general, the percentages of subjects with individual systemic events were reported by higher percentages of subjects in Cohort 3 than in Cohort 1 or Cohort 2. At least one systemic event occurring within 14 days after vaccine administration was reported by the majority of subjects in the 18- to 29 year old (approximately 99%), 30- to 39- year-old (approximately 94%), and 40- to 49 year old (approximately 93%) age subgroups in Cohort 3 (Table 11). In general, the percentages of subjects with individual systemic events were highest in the 18 to 29 year old age subgroup.
[bookmark: _Ref369852903][bookmark: _Toc370746400]Table 10. Subjects Reporting Systemic Events Within 14 Days After Vaccination, Ages 60-64 Years (Cohort 1), 50-59 Years (Cohort 2) and 18-49 Years (Cohort 3) Study 6115A1-004 Safety Population
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a. N = number of subjects with known values. b. n = Number of subjects with the given characteristic. c. Exact 2-sided confidence interval (Clopper & Pearson) based upon the observed proportion of subjects. d. Any systemic event = any fever ≥38°C, any fatigue, any headache, any chills, any rash, any vomiting, any decreased appetite, any new or aggravated generalised muscle pain, and any new or aggravated joint pain.
[bookmark: _Ref369852938][bookmark: _Ref370743899][bookmark: _Toc370746401]Table 11. Subjects Reporting Systemic Events Within 14 Days After Vaccination by Age Groups, Ages 18-29 Years, 30-39 Years, and 40-49 Years (Cohort 3) Study 6115A1-004 Safety Population
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a. N = number of subjects with known values. b. n = Number of subjects with the given characteristic. c. Exact 2-sided confidence interval (Clopper & Pearson) based upon the observed proportion of subjects. d. Any systemic event = any fever ≥38°C, any fatigue, any headache, any chills, any rash, any vomiting, any decreased appetite, any new or aggravated generalised muscle pain, and any new or aggravated joint pain.
The mean durations of systemic events were generally similar and did not exceed 5.9 days for Cohorts 1, 2, and 3, and 5.8 days for the age subgroups. The mean durations of systemic events were similar for the age subgroups in Cohort 3, and did not exceed 5.9 days. Systemic events that extended beyond 14 days after vaccination were reported by 108 subjects in Cohort 3. In Cohort 3, the percentages of subjects with fatigue and decreased appetite were highest on Day 2 but were fairly similar across the other days of the 14 day observation interval. On Day 2, the percentages of subjects with fatigue and decreased appetite were higher in Cohort 3 (27.4% and 10.5%) than in Cohort 1 (17.2% and 3.0%) or Cohort 2 (17.3% and 4.2%). In all 3 cohorts, new generalised muscle pain was reported primarily in the first 2 days and aggravated generalised muscle pain had the highest incidence on Day 2. The percentages of subjects with new generalised muscle pain on Days 1 and 2 were higher in Cohort 3 (27.8% and 26.9%) than in Cohort 1 (14.1% and 13.7%). The percentage of subjects with new generalised muscle pain in Cohort 3 was also higher than in Cohort 2 (13.9%) on Day 2. The percentage of subjects with aggravated generalised muscle pain in Cohort 3 (16.6%) on Day 2 was higher than in Cohort 1 (6.0%) or Cohort 2 (8.9%).
The incidences of the other systemic events were fairly similar across days, and were also similar among the 3 cohorts.
In each of the age subgroups in Cohort 3, the incidences of fatigue and decreased appetite were highest on Day 2 but were fairly similar across the other days, new generalised muscle pain was reported primarily in the first 2 days, aggravated generalised muscle pain had the highest incidence on Day 2, and the other systemic events were fairly similar across days. For the subjects in the 18 to 29 year old age subgroup, the incidences of fatigue and new generalised muscle pain were higher than in the 2 older age subgroups on Days 1 and 2, and the incidences of headache and aggravated muscle pain were higher than in the 2 older age subgroups on Day 2.
[bookmark: _Toc241374320][bookmark: _Ref272333507][bookmark: _Toc272414666][bookmark: _Toc290846304][bookmark: _Toc370747005]Deaths and other serious adverse events
Pivotal studies
No deaths were reported for subjects in Cohort 3, or in Cohort 2. One (1) subject in Cohort 1 died due to pancreatic cancer and liver cancer, which was considered unrelated to study vaccine.
SAEs occurring within approximately 1 month after vaccination were reported for 2 subjects (migraine, basal cell carcinoma) in Cohort 3, for 2 subjects (cellulitis, ovarian cancer) in Cohort 2 and for 1 subject (haemangioma) in Cohort 1. In Cohort 3, the migraine was reported by a subject in the 30 to 39 year old age group and the basal cell carcinoma was reported by a subject in the 40 to 49 year old age group. Except for the SAE of migraine reported by the subject in Cohort 3, none of the serious AEs reported within 1 month after vaccination in Cohorts 1, 2, and 3 were considered by the investigator to be related to study vaccine, and all of the SAEs were thought to have resolved.
SAEs were reported at the 6 month follow-up contact for 2 subjects (0.2%) in Cohort 3, for 5 subjects (1.2%) in Cohort 2, and for 12 subjects (2.9%) in Cohort 1. In Cohort 3, the types of SAEs reported at the 6 month follow-up contact included reproductive system and breast disorders and injury, poisoning and procedural complications. A SAE in the category of injury, poisoning and procedural complications was also reported in Cohort 2. In Cohort 3, the SAE of hip fracture was reported by 1 subject and the SAE of ovarian cyst ruptured was reported by 1 subject in the 18 to 29 year old subgroup. Both SAEs were severe, neither was considered to be related to study vaccine, and both of the SAEs resolved.
No AEs that led to withdrawal were reported for Cohort 3, Cohort 2, or for subjects who received 13vPnC in Cohort 1.
[bookmark: _Toc241374325][bookmark: _Ref272333477][bookmark: _Toc272414667][bookmark: _Toc290846305][bookmark: _Toc370747006]Discontinuation due to adverse events
Not applicable.
[bookmark: _Toc241374321][bookmark: _Ref271044780][bookmark: _Ref271196640][bookmark: _Ref272333085][bookmark: _Toc272414668][bookmark: _Toc290846306][bookmark: _Toc370747007][bookmark: _Toc399930308]Laboratory tests
Not applicable.
[bookmark: _Toc241374326][bookmark: _Ref272333048][bookmark: _Toc272414679][bookmark: _Toc290846317][bookmark: _Toc370747008][bookmark: _Toc399930309]Postmarketing experience
There is no marketing experience for 13vPnCin the age extension age group.
[bookmark: _Toc272414686][bookmark: _Ref273005527][bookmark: _Toc290846324][bookmark: _Toc370747009][bookmark: _Toc399930310]Other safety issues
Study 6096A1-4001 in preterm infants
Adverse events
Infant series
 AEs were reported in slightly over half of subjects in each group. Infections and infestations was the most common category of AEs (Group 1, 45.0%; Group 2, 41.0%). The most frequent individual AEs in this system organ class were bronchiolitis and upper respiratory tract infections. Gastrointestinal disorders, the next most frequently occurring category of AE, was reported statistically significantly more often in Group 1 than in Group 2 (13 [13%] versus 4 [4%] subjects, p=0.040); no other statistical differences in AEs were noted.
The frequency of AEs reported after each individual dose in the infant series was similar in the 2 groups (23% to 34% across doses and groups.
During the infant series, severe AEs were reported in 7 (7.0%) subjects in Group 1 and 2 (2.0%) subjects in Group 2; severe AEs reported most often were classified as Infections and infestations (pneumonia most frequent). There were no significant differences between groups in incidence of severe AEs during the infant series.
Local reactions
Dose 1: The percentage of subjects experiencing any local reaction within 7 days after Dose 1 was somewhat higher in preterm infants of Group 1 (66.3%) than in infants born at term in Group 2 (57.6%). The percentage of each individual local reaction was also somewhat higher in Group 1 than in Group 2. Tenderness was the most common local reaction in both groups, occurring in 48.9% subjects in Group 1 and 42.0% subjects in Group 2. Most local reactions after Dose 1 were mild; no severe local reaction was reported in either group.
Dose 2: Local reactions within 7 days after Dose 2 of the infant series were reported by similar percentages of subjects in Group 1 (62.9%) and Group 2 (60.7%). Tenderness was the most common local reaction in Group 1 (48.2%) and Group 2 (38.6%). The majority of local reactions were reported as mild. Only 1 (1.3%) severe local reaction was reported after Dose 2 (severe tenderness in Group 2).
Related AEs occurred during the infant series in 8 (8.0%) subjects in Group 1 and in 5 (5.0%) subjects in Group 2. Irritability was the most common related AE in both groups. No significant differences between the groups were noted for any related AE during the infant series overall or after Dose 1, Dose 2, or Dose 3.
Toddler Dose:
During the toddler dose (the period from the toddler dose to the blood draw 1month after vaccination), 31.3% of subjects in Group 1 and 26.8% in Group 2 experienced AEs. Infections and infestations were the most common category of AEs, experienced by 27.3% and 21.6% subjects in Group 1 and Group 2, respectively. There were no significant differences between groups in reported AEs during this time period. Only 1 subject experienced a severe AE during the toddler dose (RSV pneumonia, Group 1). Only 1 subject experienced an event reported to be related to the study vaccine (that is, rash in Group 1).
Local reactions occurring within 7 days after the toddler dose were reported somewhat more frequently than after any dose of the infant series. After the toddler dose local reactions were reported in 75.3% of subjects in Group 1 and 68.2% in Group. The most frequently reported local reaction was tenderness, occurring in 69.8% of subjects in Group 1 and 55.3% of subjects in Group 2. Most local reactions were mild in severity, although severe local reactions were reported in 3 subjects, all in Group 1 (that is, 2 [2.7%] subjects with severe tenderness and 1 [1.4%] with severe swelling). The mean durations of local reactions were generally similar in the 2 groups and did not exceed 3.8 days.
Serious adverse events, AE withdrawals, deaths
Infant series:
Serious adverse events (SAEs) were reported during the infant series in 14.0% of subjects in Group 1 and in 5.0% of subjects in Group 2 (p=0.051). There were no statistically significant differences between groups for individual SAEs or categories of SAEs during the infant series. SAEs were categorised most often as Infections and infestations in Group 1 (12%) and Group 2 (5%). SAEs occurring in Group 1 were most often respiratory infections (including RSV), to which preterm infants are particularly susceptible. Respiratory infections were also predominant in Group 2. As expected, among the preterm subgroups, Group 1C had a higher percentage of SAEs (28%) than did subjects with a later GA in Group 1B (14%) or Group 1A (no SAEs) during the infant series.
After the infant series and before the toddler dose, SAEs were reported in 8.0% of subjects in Group 1 and in 9.0% of subjects in Group 2.
Toddler dose:
During the toddler dose, SAEs were reported in 2.0% of subjects in Group 1 and 1.0% in Group 2; no statistically significant differences between groups were observed (5.3.5.2, 6096A1-4001, Table 58). Two SAEs were reported, that is, bronchiolitis in Group 1A and RSV in Group 1C.
Related SAEs, AE withdrawals, deaths: No SAE was thought to be related to vaccination during the study period. There were no safety-related withdrawals and no deaths were reported during the study period.
Other significant adverse events
Two (2) subjects experienced febrile convulsion during the reporting period. One (1) subject was in Group 1 and 1 was in Group 2. At the onset of the febrile convulsions, the subjects were 12 and 14 months of age, respectively. Each subject had a simultaneous AE or SAE on the day of the febrile convulsion, including respiratory tract infection and bronchopneumonia, respectively. Febrile convulsion onset was 17 days after dose 4 for the subject in Group 1 and 139 days after Dose 3 for the subject in Group 2.
Study 6096A1-3014: Children and adolescents with sickle cell disease
The safety objective was to evaluate the acceptability of the safety profile of 13vPnC, as measured by the incidence rates of local reactions, systemic events, and AEs. All participants who received at least 1 dose of the study vaccine were included in the safety population for each study.
Local reactions
The frequency of local reactions was similar after Dose 1 and after Dose 2 (91.7% and 88.5%, respectively). Pain was the most frequently reported local reaction after Dose 1 and Dose 2 (in 89.6% and 85.6%, respectively). Redness was reported in less than a third of subjects and swelling in approximately half of subjects after each dose. Most local reactions were mild in severity after each dose.
Twelve (12) cases of severe reactions were reported after Dose 1 and 11 cases after Dose 2; most severe reactions after each dose were due to severe pain (10 subjects [11.1%] Dose 1; 11 subjects [15.9%] Dose 2). The other 2 severe reactions both occurred after Dose 1 (severe redness and severe swelling). Mean duration of each local reaction did not exceed 3.2 days after Dose 1 or Dose 2 and durations were generally similar for each.
Systemic reactions
The percentage of subjects reporting a systemic event within 7 days after vaccination was similar for Dose 1 (87.5%) and Dose 2 (89.3%). The most common systemic events, occurring in similar percentages of subjects after Dose 1 and Dose 2, were muscle pain (74.8% versus 75.5%, respectively) and fatigue (66.1% versus 62.5%, respectively). The frequency of other systemic events was not notably different after Dose 1 and Dose 2, except for diarrhoea (13.3% versus 25%, respectively). The most commonly reported severe systemic events after Dose 1 and Dose 2, respectively, were severe muscle pain (10.1% versus 16.4%), severe fatigue (14.4% versus 13.4%), and severe headache (12.0% versus 10.6%). Most fevers were between ≥38⁰C but ≤38.4⁰C after each dose and were reported in 13.6% of subjects after Dose 1 and 9.5% after Dose 2. Fever >40⁰C was reported in 1 subject each after Dose 1 (1.3%) and Dose 2 (1.7%). Antipyretic medication use was somewhat more frequent after Dose 1 (58.2% of subjects) than after Dose 2 (43.6% of subjects).
The mean durations of systemic events were similar after each dose, except for headache (4.5 days for Dose 1 versus 2.8 days for Dose 2). Mean durations did not exceed 4.5 days after either dose.
Adverse events
AEs were reported for 62 (39.2%) subjects after Dose 1 and for 23 (16.4%) subjects after Dose 2. AEs after each dose were most often classified as congenital, familial and genetic disorders (15.8% for Dose 1 and 3.6% for Dose 2, that is, [specific AE was sickle cell anaemia with crisis]). AEs were also frequently categorised as Infections and infestations (11.4% of subjects) after Dose 1 and as Musculoskeletal and connective tissue disorders (3.6% of subjects) after Dose 2. The most frequent individual AEs reported in more than 2% of subjects were: sickle cell anaemia with crisis (15.8%), pyrexia (6.3%), headache (3.2%), and vascular occlusion (3.2%) after Dose 1; and sickle cell anaemia with crisis (3.6%) and pain in extremity (2.9%) after Dose 2. Severe AEs were reported in 13 (8.2 %) subjects after Dose 1 and 5 (3.6%) subjects after Dose 2; severe AEs after each dose were most often classified as congenital, familial, and genetic disorders. All severe AEs in this category were sickle cell anaemia with crisis, reported in 7 (4.4%) subjects after Dose 1 and 2 (1.4%) subjects after Dose 2. No life-threatening AEs were reported in this study.
Related AEs were reported in 6 (3.8%) subjects after Dose 1 and in 2 (1.4%) subjects after Dose 2. All individual related AEs were reported in single subjects after each dose. The majority of related AEs were categorised as General disorders and Administration site conditions after Dose 1. Of the 2 related events after Dose 2, one was categorised as an Eye disorder (periorbital oedema) in 1 subject and the other as an Administration site condition (injection site swelling) in the second subject. All related AEs resolved.
Serious adverse events, AE withdrawals, deaths
Serious AEs were reported in 25.3% of subjects after Dose 1 and in 7.9% of subjects after Dose 2. The majority of SAEs reported after each dose were classified as congenital, familial and genetic disorders; all subjects in this category had sickle cell anaemia with crisis, which was reported more frequently after Dose 1 (22 subjects, 13.9%, 30 SAEs) than after Dose 2 (5 subjects, 3.6%, 6 SAEs). Other SAEs after Dose 1 were most frequently categorised as Infections and infestations (7.6%). All SAEs resolved. Two SAEs (osteomyelitis [underlying pathogen unknown] and back pain of severe intensity) were reported by the investigator as related to the study vaccine within 14 days after Dose 1. Both SAEs were in a single subject. Both SAEs resolved. One subject was withdrawn from the study because of severe injection site pain and severe systemic events (severe muscle pain, headache, joint pain), as well as fatigue, fever and vomiting reported within 7 days following Dose 1 (at the request of the parents prior to the second dose).
Other significant adverse events
Two pregnancies occurred after Dose 2. Neither subject withdrew from the study, as dosing had been completed.
Study 6115A1-3017 in HIV-infected adults
The percentage of subjects reporting AEs after any vaccine dose was 63.5% for all subjects in the safety population. AEs were most frequently classified as Infections and infestations (27.7% of subjects), and Gastrointestinal disorders (14.3%). The most frequently reported individual AEs were upper respiratory tract infection (7.0%), fatigue (4.0%), diarrhoea (3.3%), bronchitis (3.3%), and rash (3.3%). The AEs were consistent with events expected in an adult HIV population.
The incidence of AEs after any vaccine dose was similar for subjects with 1 previous dose of 23vPS (58.1%) and for subjects with ≥2 previous doses of 23vPS (68.6%). In each subgroup, AEs were most frequently categorised as Infections and infestations, and upper respiratory tract infection was the individual AE reported most often (6.3% and 7.7%, respectively).
Local reactions
In general, the percentages of subjects with local reactions (≥1 previous dose) within 14 days after vaccination was similar for each of the 3 vaccine doses; local reactions were reported by 79.7% of subjects after Dose 1, by 81.5% after Dose 2, and by 82.4% after Dose 3. Local pain was the most common injection site reaction and the frequency was similar after each dose (78.8% Dose 1, 81.4% Dose 2, and 81.9% Dose 3). The percentages of subjects with any redness and any swelling remained relatively low after Dose 1 (5.6% and 6.8%, respectively), Dose 2 (8.2% and 12.7%, respectively), and Dose 3 (9.5% and 11.2%, respectively).
The majority of local reactions after each dose were mild. Twenty-five (25) subjects experienced severe local reactions in the study; 18 subjects reported severe pain, 4 reported severe swelling, and 3 reported severe redness. The percentage of subjects with severe pain was higher after Dose 2 (8.1%, 10 subjects) and Dose 3 (5.7%, 6 subjects) than after Dose 1 (1.3%, 2 subjects). The percentage with severe swelling and severe redness was comparable after each dose (1.7%). Similar results were observed for subjects with 1 previous dose of 23vPS and subjects with ≥2 previous doses of 23vPS. Mean duration of redness, swelling, and pain were similar after each of the 3 vaccine doses and did not exceed 3.3 days. The mean durations of local reactions were similar in subjects with 1 previous dose of 23vPS and subjects with ≥2 previous doses of 23vPS after each vaccine dose and did not exceed 4.5 days in each subgroup.
Systemic events
In general, the percentages of subjects with systemic events did not increase over the 3 vaccine doses (88.4% Dose 1, 85.6% Dose 2, and 83.3% Dose 3). The most frequently occurring systemic events at vaccine doses 1, 2, and 3 were fatigue (60.0%, 63.3%, and 56.3%, respectively), headache (61.6%, 56.1%, and 46.7%, respectively) and new generalised muscle pain (65.0%, 71.9%, and 65.9%, respectively). The percentage of subjects with fever ≥38.0°C was low at vaccine doses 1, 2 and 3 (6.2%, 5.1%, and 7.7%, respectively). Most fevers were <38.5°C after each dose. The frequency of systemic events was generally similar in subjects with 1 previous dose of 23vPS and subjects with ≥2 previous doses of 23vPS after each vaccine. After Dose 3, fatigue, headache, new generalised joint pain, and vomiting were observed for slightly higher percentages of subjects with ≥2 previous doses of 23vPS (62.0%, 51.9%, 36.1%, and 14.8%, respectively) than in subjects with 1 previous dose of 23vPS (48.5%, 40.0%, 26.3%, and 6.3%, respectively). The mean durations of systemic events were similar after each of the 3 vaccine doses and did not exceed 6.3 days. The mean durations of systemic events after each dose were similar in subjects who had received 1 or had received ≥2 previous doses of 23vPS and did not exceed 6.7 days in each subgroup.
Severe AEs were reported after any dose for 44 subjects (13.4). The severe adverse events reported in more than 1 subject included: diarrhoea (4 subjects, 1.2%), coronary artery disease (2 subjects, 0.6%), non-cardiac chest pain (2 subjects, 0.6%), headache (2 subjects, 0.6%), depression (2 subjects, 0.6%), and substance abuse (2 subjects, 0.6%). The incidences of severe AEs reported after any dose was similar for subjects with 1 previous dose of 23vPS and for subjects with ≥2 previous doses of 23vPS. Life-threatening AEs were reported in 3 subjects (0.9%), each after Dose 1 (myocardial infarction, respiratory failure, and deep vein thrombosis).
AEs judged by the investigator to be related to the study vaccine were reported in 8.8% of subjects. The incidence of related AEs after any dose was similar in those with 1 previous 23vPS dose or with ≥2 previous 23vPS doses. Related adverse events reported in more than 1 subject after any dose included fatigue (4 subjects, 1.2%), nausea (3 subjects, 0.9%), influenza like illness (2 subjects, 0.6%), myalgia (2 subjects, 0.6%), and rash (2 subjects, 0.6%).
No deaths were reported in Study 6115A1-3017.
Serious adverse events (SAEs) were reported in 43 subjects (13.1%) in this study. The incidences of SAEs reported after any dose were similar for subjects with 1 previous dose of 23vPS (10.6%) and for subjects with ≥2 previous doses of 23vPS (15.4%). For subjects with ≥1 previous dose of 23vPS, the most frequently occurring types of SAEs after any vaccine dose were Infections and infestations (2.7%), neoplasms benign, malignant and unspecified (2.7%), and cardiac disorders (2.1%).
Related SAEs, AE withdrawals: None of the SAEs reported after any dose was considered related to the study vaccine. AEs that led to withdrawal were reported by 6 subjects. None of the AEs that led to withdrawal was considered related to study vaccine by the investigator.
[bookmark: _Toc241374328][bookmark: _Toc272414691][bookmark: _Toc290846329][bookmark: _Toc370747010][bookmark: _Toc399930311]Evaluator’s overall conclusions on clinical safety
The safety of 13vPnC administered to the 18 to 49 year old subjects in Cohort 3 was compared with the safety of the 13vPnC vaccine administered to the older subjects (60 to 64 years old and 50 to 59 years old) in Cohorts 1 and 2, respectively. The safety of 13vPnC administered to subjects in each of the age subgroups in Cohort 3 was also assessed. Local reactions and systemic events occurring within 14 days after vaccine administration were reported by higher percentages of subjects in Cohort 3 compared with the older subjects in Cohorts 1 and 2. In the age subgroups in Cohort 3, in general, the percentages of subjects with local reactions and systemic events were generally highest in the youngest (18 to 29 year old) age subgroup.
In relation to the percentages of subjects who reported AEs within approximately 1 month after vaccination, there were no differences between Cohort 3 and the older cohorts or within the age subgroups in Cohort 3. The percentage of subjects reporting any AEs at the 6 month follow-up contact was slightly lower in Cohort 3 (0.3%) than in Cohort 2 (1.5%) and Cohort 1 (2.9%).
These findings were consistent with those expectable post vaccination and no new safety issues were identified. An acceptable safety profile was demonstrated for the administration of 13vPnC to subjects 18 to 49 years of age.
In the studies in special populations (premature infants, children and adolescents with SCD and adults with HIV infection), there were also no unexpected safety issues identified.
In Study 6096A1-4001 there was a high incidence of local reactions, more so in the toddler dose than in the infant series, consistent with immunological priming. These were generally mild and resolved quickly (as did the related systemic events). There were however, two documented febrile convulsions. In both these infants, there were thought to be concomitant infections. This study did not suggest any new or unexpected safety signal among preterm infants compared with their term counterparts.
In Study 6096A1-3014 in children and adolescents with SCD, the reported local and systemic reactions were also consistent with the known and expected ones post vaccination and there were no unanticipated reactions or AEs. The AE and SAE data in the study reflected the underlying condition of SCD.
In Study 6115A1-3017 in HIV infected adults, an acceptable safety profile was demonstrated for the administration of 13vPnC in subjects aged 18 years and older previously immunized with 23vPS. No new safety issues were identified in this population after administration of 3 doses of 13vPnC.
[bookmark: _Toc399930312]First round benefit-risk assessment
[bookmark: _Toc236802592][bookmark: _Toc241374331][bookmark: _Ref272160836][bookmark: _Toc272414693][bookmark: _Toc290846331][bookmark: _Toc370747012][bookmark: _Toc399930313]First round assessment of benefits
Study 6115A1-004 Cohort 3 evaluated the immunogenicity and safety of 13vPnC to support extension of the indication for 13vPnC to subjects 18 years to 49 years of age who had not received prior 23vPS vaccination. The primary immunological comparisons were the serotype-specific OPA GMTs for the 13 pneumococcal serotypes contained in 13vPnC, when measured 1 month after study vaccine administration in subjects 18 to 49 years of age in Cohort 3 relative to those in subjects 60 to 64 years of age in Cohort 1. The results demonstrated that all 13 serotypes elicited immunologic responses in Cohort 3 that were noninferior to those in Cohort 1 and were statistically significantly higher in Cohort 3 for all serotypes except serotype 3.
In addition the immune response in each of the 3 age subgroups of Cohort 3 was statistically significantly higher than the response among subjects in Cohort 1 for all serotypes except serotype 3, which elicited a non-inferior response.
Among the age subgroups, OPA GMTs were generally highest for subjects in the 18 to 29 year old subgroup and lowest in the 40 to 49 year old subgroup, indicating higher antibody responses with younger age.
A high antibody response in Cohort 3 was still present 1 year after vaccination. Except for serotype 3, the OPA GMTs were higher for Cohort 3 than for Cohort 1 one year after vaccination and were still well above baseline (pre vaccination) levels.
Even though the proportion of subjects with risk conditions for pneumococcal disease was generally low in Cohort 3 with percentages as follows: asthma, 5.2%; cardiac disorders 3.3%; and diabetes mellitus, 2.9%, according to previously submitted data, these types of risk conditions are not expected to negatively impact the immune response to vaccination with 13vPnC. The marketing authorisation holder (MAH) had previously compared (descriptive comparison) the responses of subjects with risk conditions (cardiovascular, pulmonary, renal diseases, diabetes mellitus) to those of non-risk subjects in the 2 older cohorts (aged 60 to 64 years and 50 to 59 years, 23vPS-naïve) in Study 6115A1-004; in 60 to 64 year old, 23vPS-naïve subjects in Study 6115A1-3010; and in 23vPS-preimmunised subjects ≥70 years of age in Study 6115A1-3005. The results for subjects at risk and for those not at risk were similar and confirmed that immunocompetent subjects with these underlying diseases elicit antibody responses to 13vPnC that are similar to those of healthy subjects.
In the efficacy data submitted for inclusion in the PI, comparable immunogenicity and safety is also shown in all at risk groups studied (preterm infants, children and adults with SCD and HIV infected adults).
[bookmark: _Toc236802596][bookmark: _Toc241374334][bookmark: _Ref272160964][bookmark: _Toc272414694][bookmark: _Toc290846332][bookmark: _Toc370747013][bookmark: _Toc399930314]First round assessment of risks
The risks of 13vPnC in the proposed usage are:
An acceptable safety profile was demonstrated for the administration of 13vPnC to subjects 18 to 49 years of age.
Safety and tolerability of 13vPnC administered to subjects aged 18 to 49 years in Cohort 3 was compared with the safety and tolerability of 13vPnC administered to older subjects aged 60 to 64 years and 50 to 59 years in Cohorts 1 and 2, respectively. Local reactions and systemic events occurring within 14 days after vaccine administration were, in general, reported by higher percentages of subjects in Cohort 3 compared with the older subjects in Cohorts 1 and 2.
In the age subgroups of Cohort 3, the percentages of subjects with local reactions were generally highest in the youngest (aged 18 to 29 years) subgroup. Medical care was only required for a few subjects and these subjects had mild or moderate symptoms; that is, none had severe pain or limitation of arm movement.
Local reactions generally did not last more than 2.8 days for Cohort 3. Fever was reported in 7.2 % of subjects of Cohort 3 and was generally mild or moderate except for 1 case of fever >40° in the subgroup aged 30 to 39 years. The mean durations of systemic events also were generally similar for the 3 cohorts and did not exceed 5.5 days in Cohort 3 overall.
The percentages of subjects reporting AEs were not different among the 3 cohorts of Study 6115A1-004, or among the age subgroups within Cohort 3. At the 6 month follow-up contact slightly fewer subjects reported AEs in Cohort 3 (0.3%) than in Cohort 2 (1.5%) and Cohort 1 (2.9%). Most AEs were the types of diseases and conditions commonly observed among adults in these age groups. There were few reports of related AEs, severe or life threatening AEs, or SAEs and incidences were similar in Cohort 3 as in Cohort 1 and Cohort 2.
There were no deaths or AEs that led to withdrawal from the study in Cohort 3.
In the safety data submitted with the three other studies in at-risk groups, no new safety alerts were identified and most of the adverse events reflected the background conditions/risks associated with the primary diseases in these groups.
[bookmark: _Toc236802597][bookmark: _Toc241374335][bookmark: _Toc272414695][bookmark: _Toc290846333][bookmark: _Toc370747014][bookmark: _Toc399930315]First round assessment of benefit-risk balance
The benefit-risk balance of 13vPnC, given the proposed usage, is favourable.
[bookmark: _Toc399930316]First round recommendation regarding authorisation
The clinical evaluator would recommend licensing of 13vPnC for use in adults 18 to 49 years of age for the prevention of pneumococcal disease.
[bookmark: _Toc399930317]Clinical questions
Nil.
[bookmark: _Toc399930318]Second round evaluation of clinical data submitted in response to questions
Not applicable.
[bookmark: _Toc399930319]Second round benefit-risk assessment
Not applicable.
[bookmark: _Toc399930320]Second round recommendation regarding authorisation
Not applicable.
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