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ABBREVIATIONS

CoP Correlate of protection

cRCT cluster randomised controlled trial

DTP Diphtheria, tetanus, pertussis

EMBASE Excerpta Medica Database

GMC Geometric mean concentration

GMT Geometric mean titre
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MeSH Medical subject headings

NRSIs Non-randomised studies
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Ols Opsonisation indices

OPA Opsonophagocytic activity

PCV Pneumococcal conjugate vaccine

PCV7 7-valent pneumococcal conjugate vaccine

PCV9 9-valent pneumococcal conjugate vaccine

PCV10 10-valent pneumococcal conjugate vaccine

PCV13 13-valent pneumococcal conjugate vaccine

PR Prevalence ratio

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-analyses
PROSPERO The International Prospective Register of Systematic Reviews
RCT Randomised controlled trial

RoB2 Cochrane Risk of Bias for randomised trials tool, version 2
ROBINS-I Cochrane Risk of Bias in Non-Randomised Studies of Interventions tool
ROB-ME Risk of Bias due to Missing Evidence

WHO World Health Organization

1p+1 One primary plus one PCV booster dose

2p+1 Two primary plus one PCV booster dose

3p+0 Three primary plus zero PCV booster doses



3p+1 Three primary plus one PCV booster dose

95% Cl 95% confidence interval
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EXECUTIVE SUMMARY

Background

Pneumococcal diseases, including invasive pneumococcal disease (IPD), pneumonia, and meningitis, are a
substantial global health challenge, particularly for children under five. Pneumococcal conjugate vaccines (PCV)
have been instrumental in preventing these diseases by reducing vaccine-type (VT) carriage and disease through
direct and indirect effects. The most recent WHO Position Paper (2019) recommends that countries may use
either three primary doses without a booster (3p+0) or two primary doses with a booster (2p+1). Some countries
also use a 3p+1 schedule. Further research has suggested that reduced dose schedules (1p+1 schedule) could
provide similar protection to a three-dose schedule. At least seven clinical trials have been conducted comparing
a 1p+1 schedule to three dose schedules, and many of these have been completed. A reduced dose schedule may
allow immunisation programmes to reduce the number of injections and immunisation program costs.

Aims

This systematic review and meta-analyses aim to determine the efficacy and effectiveness of a two-dose PCV
schedule (1p+1) in preventing pneumococcal disease in children, focusing on disease incidence, immunogenicity,
and pneumococcal nasopharyngeal carriage.

Methods

A systematic literature search was conducted to identify studies assessing the effect of 1p+1 PCV schedules on
IPD, pneumonia, pneumococcal nasopharyngeal carriage, and immunogenicity among children under five years.
Three databases were searched: MEDLINE, PubMed, and EMBASE, along with clinical trial registries. Inclusion
criteria were randomised controlled trials (RCTs) and non-randomised observational studies published from
January 2000 onwards, reporting on pneumococcal disease or pneumonia incidence, immunogenicity, and
pneumococcal nasopharyngeal carriage; among children receiving their first PCV dose before six months and their
final dose by 18 months of age in any of the following schedules: 1p+1, 2p+1, 3p+0, 3p+1, or zero doses.

Two reviewers independently screened titles, abstracts, and full texts to determine eligibility, with a third reviewer
resolving disagreements. Data were extracted using standardised forms, and the risk of bias was assessed using
appropriate tools for each study design. The time points for immunogenicity and carriage outcomes were post-
primary, one month after the first dose for 1p+1, the second dose for 2p+1, and the third dose for 3p+0 and 3p+1;
and pre-and post-final dose to less than two years of age; and post-final dose between two and five years of age.
IPD and pneumonia outcomes were assessed for children under five years of age. Data were synthesised using
random-effects meta-analysis models, using separate models for each outcome, comparison, and timepoint
where data allowed. Sub-analyses were performed for PCV7 and PCV9. Sensitivity analyses were performed
excluding cluster RCTs (cRCT) from the meta-analyses for relevant outcomes and timepoints.

This review was registered with PROSPERO (CRD42024560160) and reported in line with PRISMA guidelines.

Results

There were 3,219 articles screened and 16 met the inclusion criteria for this systematic review. Of these, 15 were
articles generated from seven individually randomised RCTs, two cRCTs, and one observational study. There were
six RCTs and one cRCT for PCV13, five RCTs and one cRCT for PCV10 (GSK), zero for PCV10 (PneumoSil), zero for
PCV9 and two RCTs for PCV7. The nine trials were conducted across five WHO regions (Africa, the Americas,
Europe, South-East Asia, and the Western-Pacific) and conducted in low, lower-middle, upper-middle, and high-
income settings. The observational PCV13 study was conducted in England. There were limited data available for
PCV7 and none for PCV9.

For the outcome of IPD, data on incidence rates were available from a single surveillance study in England
comparing 1p+1 versus 2p+1 schedules in children under five years of age, while no data were available for
comparisons of 1p+1 versus 3p+0, 3p+1, or Op+0 schedules, nor for VT or serotype-specific IPD for any schedule.



This study reported no difference in VT IPD in children under five years old during the 1p+1 period compared with
the 2p+1 period. The commonest VTs were serotype 3 (8%, a known vaccine failure) with increases in 19A (7%)
and 19F (4.4%) and some increase in 9V and 23F in 2022-2023 compared with pre-pandemic years.

For the outcome of pneumonia data on the incidence of radiological pneumonia was available from a single non-
inferiority cRCT of 1p+1 vs 3p+0 using PCV13 in The Gambia. This cRCT enrolled 33,000 infants through EPI clinics
between 22 August 2019 and 31 October 2023, with 18,356 in the 1p+1 group (35 clusters) and 14,644 in the
3p+0 group (33 clusters). Among 18,355 1p+1 group participants, there were 254 events of radiological
pneumonia, and 196 events in the 14,464 3p+0 group participants. The incidence of radiological pneumonia was
0.014 (95% Cl 0.012 to 0.017) ) in the 1p+1 group and 0.013 (95% Cl 0.011 to 0.016)in the 3p+0 group. The
adjusted incidence proportion ratio comparing the 1p+1 to the standard 3p+0 schedule was 1.06 (95% CI 0.81 to
1.39), indicating a similar risk of radiological pneumonia between schedules.

Post-primary series

1p vs Op: For PCV13, neither the 1p nor Op were favoured for VT carriage. There were no non-vaccine type (NVT)
carriage data.

For PCV10, the 1p was favoured compared to Op for VT carriage, while there was no difference between 1p and
Op for NVT and serotype-specific carriage.

There were no serotype-specific I1gG level or OPA data for either vaccine.

1p vs 2p: For PCV13 1p vs 2p, there was no difference for VT carriage; 2p was favoured for all serotype-specific
IgG levels except serotype 3, for which results favoured neither 2p or 1p.

For PCV10, neither 1p nor 2p was favoured for VT carriage, and sensitivity analyses excluding the cRCT found
minimal difference in the overall findings. Neither 1p nor 2p was favoured for NVT carriage, while 2p was favoured
for 1gG levels for all serotypes.

There were no OPA data for either vaccine.

1p vs 3p: For PCV13 neither 1p nor 3p were favoured for VT carriage. For serotype-specific IgG, 3p was favoured
compared with 1p for all serotypes except for serotype 3, for which neither 1p nor 3p was favoured.

For PCV10, neither 1p nor 3p was favoured for VT carriage. Results from the sensitivity analyses excluding the
cRCT were similar to the combined analysis including both individually randomised RCTs and cRCTs. Neither 1p
nor 3p was favoured for NVT carriage. For serotype-specific 1gG, limited data found 3p was favoured for all
serotypes compared with 1p.

There were no OPA data for either vaccine.

Sub-analyses with PCV7 and PCV9: Data were available for post-primary shared PCV7-type carriage data for 1p vs
Op, 1p vs 2p, and 1p vs 3p, along with IgG data for 1p vs 2p and 1p vs 3p. Additionally, very limited post-primary
PCV9 shared serotype data (serotypes 1 and 5) were available, with IgG data for 1p vs 2p and 1p vs 3p only.

For the seven serotypes shared across PCV7, PCV9, PCV10, and PCV13, sub-analyses of serotype-specific carriage
did not consistently favour 1p, 2p, or 3p. 2p and 3p were favoured over 1p for serotype-specific IgG GMC. No OPA
data were available. These findings suggest similar carriage outcomes across schedules, with higher 1gG levels in
2p and 3p regimens.

For sub-analyses of the additional serotypes 1 and 5 shared across PCV9, PCV10, and PCV13, there were no
carriage data for 1p, preventing comparisons. For serotype-specific IgG, 2p and 3p were favoured vs 1p. No OPA
data were available. These findings suggest that 2p and 3p schedules may result in higher IgG levels for both
serotypes.

Pre-final dose
1p vs Op: There were no data.
1p vs 2p: For PCV13 serotype-specific IgG GMC, 2p was favoured over 1p for 5/13 serotypes (1, 6A, 6B, 9V, and

14), while there was no difference between 1p and 2p for other 8/13 serotypes. There were no carriage or OPA
data.



For PCV10 serotype-specific IgG GMC, 2p was favoured over 1p for 6/10 serotypes (6B, 9V, 14, 18C, 19F, and 23F),
with no difference between 1p and 2p for the other 4/10 serotypes. There were no carriage or OPA data.

1p vs 3p: Data from a single RCT for PCV13 1p vs 3p indicated serotype-specific IgG levels favoured 3p for 4/13
serotypes (6A, 6B, 14, and 19A), for serotype 23F, 1p achieved higher IgG levels than 3p, and for the remaining
8/13 serotypes (1, 3,4, 5, 7F, 9V, 18C and 19F) there was no difference between 1p and 3p. There were no carriage
or OPA data.

A single RCT for PCV10 comparing 1p and 3p favoured 3p for 8/10 serotypes. Neither 1p nor 3p were favoured
for the other 2/10 serotypes (1 and 5). There were no carriage or OPA data.

Post-final dose to less than two years

1p+1 vs Op+0: For PCV13, one RCT found lower VT carriage following 1p+1 compared with Op+0. For serotype-
specific 1gG, 1p+1 was favoured for all serotypes except 18C and 23F, for which results were similar. There were
no OPA data.

For PCV10, 1p+1 was favoured for VT carriage compared with Op+0. For NVT, neither schedule was favoured.
Sensitivity analyses excluding the cRCT showed a shift in the effect estimates towards the null for VT (from 0.54
t0 0.60) and NVT (from 1.23 to 0.98) and widening of 95% Cl, but inferences were similar to the primary analyses.
For serotype-specific IgG, 1p+1 was favoured for 8/10 serotypes, and there was no difference for the remaining
two serotypes. There were no OPA data.

1p+1 vs 2p+1: For PCV13, neither 1p+1 nor 2p+1 was favoured for VT carriage. 1gG results varied by serotype,
with 1p+1 favoured for 5/13 serotypes (1, 4, 5, 19A, and 19F); 2p+1 was favoured for 5/13 (6A, 6B, 7F, 18C, and
23F); and neither 1p+1 nor 2p+1 favoured for 3/13 serotypes (3, 9V, and 14). For PCV13 serotype-specific OPA
GMT 1p+1 was favoured for 2/13 serotypes (1, and 5); 2p+1 for 2/13 (6A and 9V); and neither 1p+1 nor 2p+1 for
9/13 serotypes (6B, 7F, 14, 19A, 19F, 18C, 23F, 3, and 4).

For PCV10, there was no difference in VT or NVT carriage between 1p+1 and 2p+1. A sensitivity analysis excluding
the cRCT was conducted, and results were similar to the primary analysis. For the 1gG logGMR, 1p+1 was favoured
for serotype 4. 2p+1 was favoured for serotypes 6B and 18C. For the remaining serotypes (1, 5, 7F, 9V, 14, 19F,
and 23F) the results did not favour either schedule 1p+1 nor 2p+1. OPA logGMRs favoured 1p+1 for serotype 5
and neither 1p+1 nor 2p+1 for 9/10 serotypes (1, 4, 6B, 7F, 9V, 14, 18C, 19F, and 23F).

1p+1 vs 3p+0: Comparing PCV13 1p+1 and 3p+0, two trials estimated a risk ratio (RR) that showed no difference
in VT carriage. For serotype-specific IgG and OPA responses, the PCV13 1p+1 schedule was favoured compared
with 3p+0 for all serotypes.

For PCV10, neither schedule was favoured for VT or NVT carriage. For VT carriage, sensitivity analyses excluding
the cRCT found similar results to the primary analyses. For IgG GMC, the logGMR was higher for 1p+1 compared
to the 3p+0 for all 10 serotypes. For PCV10 serotype-specific OPA GMT 1p+1 was favoured compared with 3p+0
for all serotypes, except for serotype 1.

1p+1vs 3p+1: There were no data for PCV13.

PCV10 1p+1 vs 3p+1 had limited carriage data, which favoured neither 1p+1 nor 3p+1 for VT or NVT carriage.
There were no PCV10 IgG or OPA data.

Final dose given at six or nine months: For this sub-analysis, there were no PCV13 data. For PCV10, post-final IgG
and OPA data for 1p+1 with the final dose at six or nine months versus 2p+1 were available. For IgG GMC, when
the final dose was administered at six months, 1p+1 resulted in higher IgG levels than 2p+1 for 8/10 serotypes (1,
4,6B, 9V, 14, 18C, 19F, and 23F); but there was no difference in IgG levels for 2/10 serotypes (5 and 7F). For OPA,
2p+1 resulted in higher I1gG levels for several serotypes. No carriage data were available.

Comparing 2p+1 with 1p+1 with the final dose given at nine months, 1p+1 was favoured for IgG GMC for serotype
4, 2p+1 for serotypes 6B and 18C, and neither schedule for the remaining serotypes (1, 5, 7F, 9V, 14, 19F, and
23F). For OPA neither 1p+1 nor 2p+1 were favoured. No carriage data were available.



Post-final dose two to five years

1p+1 vs Op+0: There were no data.

1p+1 vs 2p+1: PCV13 1p+1 was favoured for VT carriage at 36 months compared with 2p+1, However, by 60
months, neither 1p+1 nor 2p+1 was favoured. Compared with PCV13 2p+1, 1p+1 was favoured for NVT carriage
at 48 months but neither was favoured at later time points. There were no immunogenicity data.

For PCV10, neither 1p+1 nor 2p+1 was favoured for VT carriage at any time point, while 1p+1 was favoured at
48 months, but neither 1p+1 nor 2p+1 was favoured at other time points. There were no immunogenicity data.

1p+1 vs 3p+0: There were no data.
1p+1 vs 3p+1: There were no data.

Risk of Bias

Most randomised trials had some risk of bias, with concerns in at least one domain, though a few had a low overall
risk. The non-randomised study had a moderate risk of bias due to issues in two domains.

GRADE

GRADE assessments were conducted for 1p+1 vs 2p+1 and 1p+1 vs 3p+0.

IPD: low confidence for PCV13 1p+1 vs 2p+1

Radiologic pneumonia: moderate confidence for PCV13 1+1 vs 3+0

Post primary:

VT carriage: high confidence for both PCV13 and PCV10 for 1p+1 vs 2p+1 and 1p+1 vs 3p+0.

Serotype-specific 1gG >0.35 ug/mL: moderate confidence in the evidence for PCV13 when comparing 1p vs 2p,
and low confidence for PCV10 for the same comparison, with only one study assessing 1p vs 3p for both vaccines.

Post final dose to <2 years:
VT carriage: moderate confidence for PCV13 and low confidence for PCV10.

Serotype-specific IgG logGMR: low confidence for PCV13 and moderate for PCV10.

Conclusions

Post-primary series, compared to no vaccine, 1p PCV10 reduced VT carriage, but there was no difference in VT
carriage following PCV13. For 1p versus 2p or 3p post-primary series, for both vaccines there were no differences
in carriage, but the duration of the effect is unknown as there were no pre-final carriage data. For both vaccines,
there were differences in immunogenicity with 2p and 3p being more immunogenic than 1p. These
immunogenicity findings were consistent for sub-analyses including PCV7 and PCV9 shared serotypes.
Additionally, these findings persisted to the pre-final dose. There did not appear to be substantial differences for
1p+1 vs 2p+1 when the final 1p+1 dose was given at six or nine months.

Following the final dose, and before two years of age, 1p+1 had a higher reduction in VT carriage vs no dose.
There were no differences in VT carriage between 1p+1 vs 2p+1 or 3p+0. Less serotype replacement was seen
with 1p+1 vs 2p+1 for both vaccines at different time points. For 1p+1 vs 3p+1, there were no PCV13 data, and
only VT carriage data for PCV10, which showed no difference by schedule.

There were some limitations to these analyses. Most notably were the small number of carriage events at all time
points, limiting the power to find any difference. Additionally, included trials were conducted in settings where
the additional efficacy gained from indirect effects varied. For instance, trials in Canada, South Africa, The Gambia,
and the UK were conducted following national PCV introduction 10 or more years prior to the trial being
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undertaken, while the cRCT conducted in Nha Trang, Vietnam was undertaken four years after PCV use in the
clusters. In contrast, trials in Fiji, India, and the RCT in Ho Chi Minh City, Vietnam, were conducted when PCV had
not been introduced into the national program and therefore no additional indirect effects. In addition,
individually randomised RCTs and cRCTs may be evaluating different vaccine effects. Unlike the individually
randomised RCTs, which conducted nasopharyngeal swabs at specific time points relative to vaccination, the
cRCTs in The Gambia and Nha Trang, Vietnam, assessed carriage in predefined age groups through cross-sectional
surveys. This design means that carriage estimates are not directly linked to specific vaccination time points, which
could limit direct comparisons of carriage dynamics post-vaccination. However, our sensitivity analyses to account
for potential differences in study design found that while point estimates of group comparisons changed slightly
and 95% Cl generally widened after exclusion of the cRCTs, the overall conclusions remained similar to the primary
analyses.

Most randomised trials had some risk of bias, with concerns in at least one domain, though a few had a low overall
risk. The non-randomised study had a moderate risk of bias due to issues in two domains. GRADE assessment was
conducted for 1p+1 vs 2p+1 and 1p+1 vs 3p+0. Available evidence suggests low confidence in IPD outcomes for
PCV13 1p+1 vs 2p+1 due to limitations inherent in observational studies, while confidence in the effect of PCV13
1+1 and 3+0 on radiologic pneumonia is moderate. Confidence in the evidence for VT carriage post-primary series
is high for both PCV13 and PCV10. For serotype-specific 1gG >0.35 pg/mL post-primary series, confidence is
moderate-to-low, with PCV13 evidence rated as moderate and PCV10 evidence rated as low. Confidence in VT
carriage post-final dose to <2 years is moderate for PCV13 and low for PCV10. Confidence in serotype-specific IgG
logGMR post-final dose is low for PCV13 and moderate for PCV10.

INTRODUCTION

Rationale

Pneumococcal disease, including invasive pneumococcal disease (IPD), pneumonia and meningitis, pose major
global public health challenges, especially in children under five years old (1, 2). Pneumococcal carriage is common
and is a precursor for pneumococcal disease (3). Pneumococcal conjugate vaccines (PCV) have reduced vaccine-
type (VT) pneumococcal carriage and pneumococcal disease through direct and indirect effects (4-7). Since 2007,
PCV has been introduced in 166 countries, with 159 countries having a universal infant immunisation program
and seven having high-risk infant immunisation programs (8).

Initially, WHO recommended PCV to be given as 3p+0 or 3p+1 (9). In 2012, the WHO expanded the
recommendations so that countries may use either three primary doses without a booster (3p+0) or two primary
doses with a booster (2p+1) (10). Most countries use a three-dose schedule: 82 countries use 2p+1, and 68
countries use 3p+0 (11). Fourteen countries use a 3p+1 schedule (11).

Findings from recent randomised controlled trials (RCTs) have suggested that a reduced dose schedule (1p+1)
could provide similar protection as three dose schedules. At least seven RCTs comparing 1p+1 to three dose
schedules have been conducted, and many of these have been completed. A reduced dose schedule may allow
immunisation programmes to reduce the number of injections and costs. So far, the UK is the only country using
1p+1 (11).

This systematic review aims to determine the efficacy and effectiveness of 1p+1 compared with the 0p+0, 2p+1,
3p+0, and 3p+1 on IPD, pneumonia, immunogenicity, and pneumococcal nasopharyngeal carriage.

Objectives

Our primary objective was to determine the efficacy/effectiveness of PCV 1p+1, with the final dose given at or
after nine months, compared with 3p+0, 2p+1, and 3p+1. We analysed PCV dose schedules, comparing two doses
(1p+1) against three (2p+1, 3p+0) and four doses (3p+1). Additionally, we assessed the efficacy/effectiveness of
1p+1 compared with Op+0.



Review Question (PICO)

In children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV),
with the first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed
by a booster dose given between six and 18 months of age, compared with children who received zero, three or
four doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: three primary doses and one
booster (3p+1), two primary doses and one booster (2p+1), three primary doses and no booster (3p+0), or zero
doses (0p+0).

METHODS

Eligibility criteria
For inclusion, studies needed to compare two doses of PCV (PCV7, PCV9, PCV10, or PCV13) with the first dose
scheduled at the same time point as a dose of a DTP-containing vaccine, with a final dose at 6-18 months of age

(1p+1) (intervention) with children who received three or four doses of PCV as per standard WHO-recommended
schedules (3p+1, 2p+1, or 3p+0), or zero doses (comparator schedules).

Studies eligible for inclusion were RCTs assessing disease, immunogenicity, and nasopharyngeal carriage
outcomes, as well as non-randomised studies, including cohort studies, case-control studies, and population-
based surveillance studies reporting IPD and pneumonia. Included studies must have been conducted among
children under five years of age scheduled to receive their first PCV dose before six months of age and their final
PCV dose before 18 months of age (population).

Studies published after 1 January 2000 were considered. Only publications in English were included. Further
details on eligibility criteria can be found in Appendix 4.

Information sources, strategies, and study records

A systematic literature search was conducted on 27 June 2024 to identify all relevant studies evaluating reduced-
dose PCV schedules. Electronic databases searched include MEDLINE via Ovid, EMBASE via Ovid, and PubMed
(See Appendix 5). The search was augmented by reviewing clinical trial databases and relevant conference
abstracts. Study record information covering data management and data extraction can be found in Appendix 6.

Risk of bias

Risk of bias in individual studies

We assessed the risk of bias in each included study using tools specific to the study design. For RCTs, the risk of
bias assessment was conducted using the Risk of Bias 2.0 (RoB2) tool (and extensions for variants of RCTs,
including cluster RCTs (cRCT)). Non-randomised studies of interventions (NRSIs) were assessed using the ROBINS-
| tool (for cohort studies) and, as necessary, an extension of the ROBINS-I tool (for case-control studies).

Outcome definitions and timing of outcome measurement

Outcome definitions and the timing of the outcome measurements are summarised in Table 1, with further details
in Appendix 7. For IPD and pneumonia, analyses included age groups under five years. Nasopharyngeal carriage
outcomes were assessed post-primary, pre-final dose, and post-final doses. Immunogenicity outcomes (IgG and
OPA) were assessed at similar time points (Table 1). Data consistency was verified, and results are presented in
GRADE tables using GRADE methodology.

Table 1 Description of outcome variables
Outcome domain Measurement Outcome measure Summary Timepoint/age
tool/definition measure
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Invasive pneumococcal
disease (IPD)

Pneumonia

Pneumococcal
nasopharyngeal
carriage

Immunogenicity

Invasive pneumococcal
disease®

Vaccine-type  invasive
pneumococcal disease®
Serotype-specific
invasive pneumococcal
disease®
Pneumococcal
pneumonia&

Clinical pneumonia®
Radiological (x-ray
confirmed)
pneumonia&
Hospitalised
pneumonia

Detection of
pneumococcal vaccine
serotypes in a
nasopharyngeal swab”

Detection  of  non-
vaccine pneumococcal
serotypes in a
nasopharyngeal swab

Detection of specific
pneumococcal
serotypes in a

nasopharyngeal swab

Serotype-specific
antibody levels,
measured as
immunoglobulin G (1gG)
in ug/mL#

Serotype-specific
opsonophagocytic
activity (OPA), (unit=
opsonisation index)*

Invasive pneumococcal
disease
Vaccine-type invasive

pneumococcal disease*
Serotype-specific invasive
pneumococcal disease
Pneumococcal pneumonia
Clinical pneumonia
Radiological (x-ray confirmed)

pneumonia

Hospitalised pneumonia

Vaccine-serotype carriage*

Non-vaccine
carriage™

serotype

Serotype-specific carriage

Serotype-specific lgG
concentration (ug/mL)

Serotype-specific 1gG
>0.35pug/mL

Serotype-specific OPA titres
(Qls)

Serotype-specific O1>8

Incidence

Incidence

Incidence

Incidence

Incidence

Incidence

Incidence

Proportion

Proportion

Proportion

Geometric
mean

Proportion

Geometric
mean

Proportion

Age < five years

Age < five years

Age < five years

Age < five years

Age < five years

Age < five years

Age < five years

Post-primary  series
and before booster
dose

Post-final to < two
years

Post-final >two to <
five years
Post-primary  series
and before booster
dose

Post-final to < two
years

Post-final > two to <
five years
Post-primary  series
and before booster
dose

Post-final to < 2 years
Post-final to > two to
< five years
One-month
primary series
Pre-final
One-month
final

post-

post-

One-month
primary series

post-

Pre-final
One-month
final
Pre-final
One-month
final

post-

post-

Footnotes: # For immunogenicity, we will include data based on all laboratory methods and record assays used; " For
nasopharyngeal carriage, we will include carriage data based on all serotyping methods used, and record laboratory methods
used; * Vaccine-type carriage is defined as detection of one or more serotypes included in the vaccine. For PCV7, vaccine
serotypes are: 4, 6B, 9V, 14, 18C, 19F and 23F. For PCV9, vaccine serotypes are: 1, 4, 5, 6b, 9v, 14, 18C, 19F, 23F. For PCV10
GSK, vaccine serotypes are: 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F, and for PCV10 PNEUMOSIL vaccine serotypes are 1, 5,
6A, 6B, 7F, 9V, 14, 19A, 19F, and 23F. For PCV13, vaccine serotypes are: 1, 3,4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 23F; ~“Non-
vaccine serotype carriage is detection of one or more serotypes that are not included in the vaccine (where vaccine types are
defined separately for PCV7, PCV9, PCV10, and PCV13 above); & The case definitions for IPD and pneumonia may vary by study.
We will include data based on all case definitions, and record the definitions used.
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Methods of analysis

Appendix 7 provides details regarding descriptive summary statistics and meta-analysis methods. Our primary
objective was to evaluate the effectiveness of PCV 1p+1, with the final dose given at or after nine months,
compared with 3p+0, 2p+1, and 3p+1. We analysed PCV dose schedules, comparing two doses (1p+1) against
three (2p+1, 3p+0) and four doses (3p+1). Additionally, we assessed the efficacy/effectiveness of 1p+1 compared
with receiving zero doses of PCV (Op+0). We conducted meta-analyses for each comparison, outcome, and
timepoint, separately analysing data from randomised and non-randomised studies. If all studies in a specific
analysis provided results as summary measures (e.g. carriage prevalence in each group separately), these data
were used in the meta-analysis. If effect measures were provided instead (e.g. prevalence ratio comparing two
groups), the effect measures and standard errors were pooled in the meta-analysis. Data permitting, meta-
analyses were conducted separately for each schedule comparison, outcome, and time point. Random-effects
models were used to account for expected heterogeneity in clinical and methodological characteristics. For cRCTs,
we have incorporated results as provided by authors; for the cRCT in The Gambia, effect measures and 95% Cl
adjusted for clustering; while for the Nha Trang/Vietnam cRCT, data did not account for clustered study design as
per their published protocol.

Multi-arm trials were combined into single pair-wise comparisons. Subgroup analyses considered PCV formulation
and timing of the booster dose (six or nine months). Sensitivity analyses were undertaken for outcomes that
combined data from individually randomised trials and cRCTs, whereby data from individual randomised trials
only were included. Data from eligible studies using PCV7 or PCV9, where the first dose was given before six
months of age and report post-first dose data, were included in sub-analyses only (Appendix 12) as lower valency
vaccines may have higher immunogenicity than PCV10/13.

RESULTS

Literature search and study selection

Out of 3,219 articles initially identified, 16 articles (from seven individually randomised RCTs, two cRCTs and one
observational surveillance study, were eligible for meta-analysis after removing duplicates and exclusions based
on study design, intervention, outcome, and dosing schedule. (See Appendix 10, PRISMA FLOW DIAGRAM).

Description of study characteristics

See Appendix 11, STUDY CHARACTERISTICS.

Observational studies with clinical outcomes
IPD

There was one eligible observational study assessing the effect of 1p+1 versus 2p+1 on IPD, and no studies
comparing 1p+1 and 3p+0, 3p+1 or zero doses. This observational study from England using IPD surveillance
data, compared IPD incidence before and after the change from 2p+1to 1p+1in 2020. Overall, the IPD incidence
was higher in 2022-23 in children aged one to less than five years compared with 2019-20 (incidence rate ratio
[IRR] 1-58 [95% confidence interval (Cl) 1-16 to 2-:17] p=0-004). For PCV13 VT IPD, there was no difference in
incidence among children aged 1-<5 years in 2022-23 versus 2019-20 (IRR 1.54 [95% CI 0.66 — 3.60] p=0.32) and
for infants (IRR 2.46 [95% Cl 0.84 — 7.21] p=0.10).

Pneumonia

The cRCT in The Gambia (12), evaluating PCV13 3p+0 versus 1p+1 on radiologic pneumonia, showed that among
18,355 1p+1 group participants, there were 254 events of radiological pneumonia, while 196 events occurred
among 14,644 3p+0 group participants. The incidence of radiological pneumonia was 0.014 (95% CI 0.012 to
0.017) in the 1p+1 group and 0.013 (95% CI 0.011 to 0.016) in the 3p+0 group. The adjusted incidence proportion
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ratio comparing the 1p+1 to the standard 3p+0 schedule was 1.06 (95% Cl 0.81 to 1.39), indicating a similar risk
of radiological pneumonia between schedules.

RCTs with carriage and immunogenicity outcomes, by time point

Post-primary series

This section covers the comparison of different dosing schedules (1p vs Op, 2p, and 3p) for PCV13 and PCV10,
focusing on carriage, IgG levels and OPA.

PCV13 1pvs Op

Carriage

For PCV13 VT carriage, one eligible study from India compared 1p and Op, so no meta-analysis was conducted.
There was no difference in VT carriage between 1p and Op (risk ratio (RR) 1.12 [95% C| 0.72 to 1.75]).
Serotype-specific IgG and OPA

There were no data available.

PCV10 1p vs Op

Carriage

For PCV10 VT carriage, two studies from India and Vietnam, compared 1p and Op post-primary (Figure 1). There
was little evidence of statistical heterogeneity (12=0%, 1=0.0, p=0.93). The meta-analysis favoured 1p (RR 0.40
[95% CI 0.26 to 0.63]).

1p Op ) .
Study PCV10 VT N PCV10VT N g;*; Ratio RR  95%-Cl Weight
Kawade, 2023 17 109 44 114 — 0.40 [0.25;0.66] 81.6%
Yoshida, 2024 6 287 8 147 ——a— 0.38 [0.14;1.09] 18.4%
Random effects model 396 261 ——— 0.40 [0.26; 0.63] 100.0%
1

Heterogeneity: /% = 0%, © = 0, p = 0.93 r ' ' '
01 02 05 1 2 5 10
Favours 1p Favours Op
Figure 1 PCV10 vaccine-type carriage post-primary series, comparing 1p and Op

For PCV10 NVT and serotype-specific carriage, only one study, the Vietnam-based cRCT was analysed. For PCV10
NVT carriage, there was no difference between 1p and Op (RR 1.16 [95% CI 0.65 to 2.06]).

Sensitivity analyses to determine the effect of trial design (individually randomised vs cRCT) on VT and NVT
carriage, were not undertaken as there was only one individually randomised trial.

For PCV10 serotype-specific carriage, serotypes 1, 4, 5, 7F, 9V, and 18C had no events (Figure 2). For the other
four serotypes (6B, 14, 19F, 23F) there were limited carriage events and no difference between 1p and Op.
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1p Op

Study PCVIOVT N PCVIOVT N Risk Ratio RR 95%-ClI
(RR)
ST1
Yoshida,2024 0 287 0 147
ST4
Yoshida,2024 0 287 0 147
STS
Yoshida,2024 0 287 0 147
STeB
Yoshida,2024 2 287 2 147 —_— 0.51 [0.07; 3.60]
ST7F
Yoshida,2024 0 287 0 147
ST9V
Yoshida,2024 0 287 0 147
ST14
Yoshida,2024 0 287 1 4 — 0.17 [0.01; 4.17]
ST18C
Yoshida,2024 0 287 0 147
ST19F
Yoshida,2024 4 287 3 147 — 0.68 [0.15; 3.01]
ST23F
Yoshida,2024 0 287 2 44— 0.10 [0.00; 2.12]
[ T T 1
0.01 0.1 1 10 100

Favours 1p  Favours Op

Figure 2 PCV10 serotype-specific carriage post-primary series, comparing 1p with Op

Serotype-specific IgG and OPA

There were no data available.

PCV13 1pvs 2p

Carriage
For PCV13, one RCT conducted in India compared PCV13 VT carriage between 1p and 2p, finding no difference in
prevalence (RR 1.01 [95% Cl: 0.67 to 1.51]). No data were available for PCV13 NVT or serotype-specific carriage.

Serotype-specific IgG

For PCV13 serotype-specific IgG GMC, a meta-analysis of data from three studies conducted in the UK, India, and
South Africa compared 1p and 2p (Figure 3). There was statistical heterogeneity for most serotypes. The meta-
analysis results favoured 2p for all serotypes, except serotype 3 for which results favoured neither 1p nor 2p.
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1 2p
Study N JlogGMC SD N logGMC SD Difference in logGMC IogGMR  95%—CI
(logGMR)
STH
Goldblatt, 2018 100 -0.58 06785 07 022 07636 [ 3 -079 [-1.03 -0.54]
Kawade 2023 112 014 10488 113 087 08972 = -053 [-0.80; -0.26]
Madhi . 2020 92 034 10652 €5 098 1.0082 B -066 [-0.85: -0.36]
Random effects model 304 305 < -0.66 [-0.82: -051]
Heterogenedy: I* - 1%, < - 0.0011, p -0.38
sT3
Goldblatt, 2018 85 -131 11388 B4 -127 0.68441 R -004 [-0.34; 0.26]
Kawade 2023 84 -0.01 D&226 03 -0.56 07834 un 055 [0.31; 079
Madhi , 2020 82 -0.04 07113 85 051 0.5028 B 047 [0:28: 0.66]
Random effects model 262 Fird 0.3 [-0.00: 069]
Heterogenetty: ¥ - 80%, < - 0.0770, p < 0.01
ST4
Goldblatt, 2018 101 -D84 08930 67 008 07630 = -092 [-1.15; -0.68]
Kawade 2023 112 018 08741 113 050 0.0403 2 -0.41 [-0.65;-0.17]
Madhi , 2020 92 054 12171 05 084 1.1686 E 3 -148 [-1.53 -0.84]
Random effects model 305 305 < 083 [127: -039]
Hetergenetty: ¥ - 86%. ©* = 0.1336.p <001
§Ts
Goldblatt, 2018 102 -124 09721 96 -0.11 0.8224 = -1.13 [-1.38; -0.88]
Kawade 2023 112 -0.85 07173 113 -008 0.8227 = -057 [-0.77;-0.37]
Madhi , 2020 92 -0.63 12380 05 041 1.0082 E 3 -104 [-1.36,-072]
Random effects model 306 304 <= —0.90 [-1.26: -0.55]
Hetergenetty: ¥ - 85%. ©* -~ 0.0815.p =001
STeA
Goldblatt, 2018 101 -204 07952 06 022 11115 —— -226 [-253%-1.00]
Kawade 2023 112 -0.85 07173 113 -001 11444 = -064 [-0.88; -0.38]
Madhi , 2020 92 -2.04 D758 05 034 14615 —— -238 [F271;-2.04]
Random effects model 305 304 e -176 [-2.86; -066]
Hetergenetty: ¥ - 36%. * - 0.9228.p <001
sTeB
Goldblatt, 2018 102 -241 03035 07 -1.35 12562 = -1.08 [-1.32; -0.80]
Kawade 2023 112 -124 0.7485 111 -065 1.0808 = -058 [-0.83 -0.34]
Madhi , 2020 92 -253 06148 05 -065 15180 S -187 [-2.20;-1.54]
Random effects model 306 303 T -147 [-130; -0.43]
Hetergenetty: ¥ - 35%. ©* - 03983, p <001
STIF
Goldblatt, 2018 101 -021 08188 07 080 07816 = -141 133 -0.80]
Kawade 2023 112 -151 07083 111 080 00117 == -242 [-263-2200
Madhi , 2020 92 000 11880 85 131 1.0628 = -131 [-1.63 -0.88]
Random effects model 305 303 - -162 [-242 -0.81]
Heterngenety: I - 7%, < - 0.4858. p <0.01
STSV
Goldblatt, 2018 101 -171 06972 67 -031 0.0906 B -140 [-1.64;-1.16]
Kawade 2023 112 -0.80 07767 113 016 1.0616 [ 3 -0906 [-1.20;-0.71]
Madhi , 2020 92 -120 14528 05 041 14865 —— -161 [-203%-1.19]
Random effects model 305 305 < -130 [-167; -082]
Heterogenelty” I = 80%, «* = 0.0853. p <0.01
5T14
Goldblatt, 2018 102 012 11383 07 143 1.3051 = -131 [-1.65; -0.87]
Kawade 2023 112 -040 08438 100 083 14310 i -133 [-1.64;-1.02]
Madhi , 2020 92 -042 11734 05 074 17235 = -1.16 [-1.56; -0.74]
Random effects model 306 301 L] -128 [-1.49; -108]
Heferogenetty: 1% = %, ©* =0, p =0.7%
ST18C
Goldblatt, 2018 101 -151 08008 87 -0.11 1.0528 g ~141 [F168:-1.14]
Kawade 2023 112 -051 1.0217 113 029 1.0665 B -080 [-1.07; -0.52]
Madhi , 2020 02 -0.00 00371 05 026 42181 —u— -126 [-2.13;-0.30]
Random effects model 305 305 Loy -143 [-1.58; -068]
Hetergenetty: ¥ = 80%, ©* = 01071, p = 0.01
ST13A
Goldblatt, 2018 102 -1.11 0.8474 7 044 1.1301 - -1.55 [-1.84: -1.26]
Kawade 2023 112 -0.20 08807 113 105 1.1034 R -125 [-1.51;-0.00]
Madhi , 2020 92 -0.80 D700 05 074 1.1503 s -154 [-1.85;-1.24]
Random effects model 306 305 < -1.44 [-164; -123]
Heterogenelty” I = 36%, * =0.0125.p =0.21
STH9F
Goldblatt, 2018 101 046 06762 87 151 08822 = -186 [221:-1.71]
Kawade 2023 110 -0.12 082362 112 142 11624 e -154 [F181:-127]
Madhi , 2020 92 000 D8998 05 1.34 17055 L -134 [-1.74;-0.83]
Random effects model 303 304 < -163 ;-1.27]
Heterogenety: I = 77%, = 0.0767. p = 0.01
ST23F
Goldblatt, 2018 102 -2.41 05748 O7 -0.84 1.1623 —_ -1.56 [-1.82:-1.31]
Kawade 2023 112 -1.05 1.7611 113 -0.30 1.1751 - 075 [-1.14: -0.36]
Madhi , 2020 02 -241 11052 05 -0.08 14811 —— -235 [-272-107]
Random effects model 306 305 —T -1.55 [-245; -066]
Heterogenety: I* = 94%, * = 0.5826, p < 0.01
r T T T T 1
2 2 1 0 123
Favours 2p Favours 1p

Figure 3 PCV13 serotype-specific IgG logGMR post-primary series, comparing 1p and 2p

For PCV13 serotype-specific IgG =0.35 pg/mL, four studies from the UK, India, South Africa, and Canada compared
1p and 2p (Figure 4). Statistical heterogeneity was observed for most serotypes. The meta-analysis results
favoured 2p for all serotypes, except serotype 3, for which results favoured neither 1p nor 2p.
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i E

Study PCVI3VT N PCVI3VT N Risk Ratio RR  95%Cl

(RR)
5T
Goldbiatt, 2018 T4 W0 @ @ = 077 [0.88; 0.87]
Kawade 2023 BB 112 08 113 . 082 D74;091]
Machi, 2020 150 185 91 85 . 085 [.78;0.82]
Sadarangani 2024 4 1 0 17 = 037 [0:28;0.48]
Random effects model 515 42 068 [0.47;0.98]
Helerogenelty: I = 00%, & = 01368, p < 0.01
sT3
Goldblatt, 2018 Mo 2 M =
Kawade, 2023 72 M @ @ -
Madhi , 2020 154 185 a0 05 -
Sadarangani. 2024 B I 84 1S ]
Random effects model 472 387
Heterngenelty” I¥ - B3%, < = 01311, p < 0.01
5T4
Gokdbiatt, 2018 6 101 %0 o7 - 069 [0.56; 0.81]
Kawade 2023 o 112 107 13 + 093 [0.86; 1.01]
Machi, 2020 e 185 @ e + 056 [0.48; 0.65]
‘Sadarangani 2024 40 118 108 17 = 048 [0.37:0.57]
Random effects model 56 122 o 065 [0.48:0.87]
Heterogenelly: I = 85%, < = 0.0867, p < 0.01
§TS
Gokdblatt, 2018 40 102 8 08 - 044 [0.34:0.58]
Kawade 2023 60 112 06 113 - 073 [.81;0.88]
Madhi , 2020 100 185 L: . - 059 [0.51;0.68
‘Sadarangani 2024 2 1iE 88 17 ] 028 [0.18;0.40]
Random effects model 7 a2 & 049 [0.33:0.72]
Heterogenety: I - 89%. < - 01444, p < 0.01
5TeA
Gokdbiatt 2018 2 i 81 g8 —_ 014 [0.08;0.24]
Kawade 2023 10 112 8 13 - 023 [15:0.34]
Madhi , 2020 2 15 78 05 = 014 [.08;021]
‘Sadarangani 2024 6 17 12 17 = 008 [0.03;0.13]
Random effects model 515 2 < 044 [0.08:022]
Heterngenetty I - 67%, < = 01632, p - 0.03
5TEB.
Gokdbiatt, 2018 102z o} 7 ——— 003 [.00; 0.21]
Kawade 2023 5 11z 4 1 = 040 [.04; 0.24]
Machi, 2020 B 185 58 95 = 007 [D.04;0.14]
Sadarangani 2024 1118 5T M7 —— 002 [.00;0.12]
Random effects model 7 420 < 007 [0.04;0.11]
Heterogenelly: I = 1%, ©° = < 0.0001, p =034
STIF
Goldbiatt, 2018 B W01 85 g7 . 088 [0.81; 0.85]
Kawade,2023 @2 otz o113 v: 084 [.76;0.81]
Madhi , 2020 126 185 @ 05 “+ 070 [0.63:0.78
‘Sadarangani 2024 6 118 17 17 - [D47; 0.65]
Random effects model ST 42 2
Heterogenelty: ¥ - 51%, < - 00392, p < 001
STOV
Gokdbiatt, 2018 7o Toe = 021 [.14;0.33]
Kawade 2023 56 112 25 13 + 059 [D48:073
Madhi , 2020 @ 195 81 e = 037 [0:20; 0.46]
‘Sadarangani 2024 2 1M 100 17 = 020 [0.13;0.20]
Random effects model =27 ] < 032 [018:053]
Heterogenelly: I = 91%, < = 02452, p < 0.01
ST14
Gokdblatt, 2018 88 102 @ o7 + 041 [0.83;1.00]
Kawade 2023 7B 11z 02 108 s 074 [0.85;0.85]
Madhi , 2020 133 185 80 05 S 0.85 [0.75:0.97]
‘Sadarangani 2024 o 118 14 17 ‘
Random effects model 518 43 Il
Heterngeneity: 1 = 53%, < = 00033, p = 0.10
ST18C
Goldbiatt, 2018 M om0 78 @ = 041 [.31; 0.55]
Kawade 2023 & 112 M o1m | 074 [0.63:0.88
Madhi , 2020 @ 185 T8 95 -+ 059 [0.50;0.70]
‘Sadarangani 2024 M o1e e 17 ] 034 [D:25; 0.48]
Random effects model ST 422 & 051 [0.36:0.71]
Heterogenelty: I = 53%, < = 0.1068, p < 0.01
ST19A
Gokdbiatt, 2018 45 W2 @ o7 = 048 [0.38; 0.60]
Kawade 2023 B 112 10 113 + 082 [.74;0.80]
Madhi , 2020 05 185 88 85 = 081 [0.53; 0.70]
Sadarangani 2024 48 118 112 17 = 042 [0.34;053]
Random effects model 518 -] o 057 [0.43;0.76]
Heterogenelly: I = 83%, < = 0.0788, p < 0.01
ST19F
Goldbiatt, 2018 B 101 97 @ * 079 [.72;0.88]
Kawade,2023 e 10 1 12 1‘ 086 [0.79;0.84]
Madhi , 2020 170 185 @ 05 4 095 [0.80; 1.00]
Sadarangani 2024 B3 17 116 117 - 072 [.84; 0.80]
Random effects model 313 21 083 [0.74;0.93]
Heterogenelty: ¥ = 87%, < = 00123, p < 0.01
STIF
Goldbiatt, 2018 6 102 % o7 —_ 0.10 [0.05:0.23
Kawade 2023 6 1z a8 13 — 009 [0.04:0.20]
Madhi , 2020 1B 185 @ e = 010 [0.08; 0.16]
‘Sadarangani 2024 6 118 & 17 - 008 [0.04:0.20]
Random effects model ST 422 & 040 [0.07:0.13]
Heterogenetty: I - 0%, ¥~ 0. p - 0.59

T 1 1
0o 01 1 100
Favours 2p Favours 1p

Figure 4 Proportion achieving PCV13 serotype-specific IgG >0.35ug/mL post-primary series, comparing 1p and 2p
Serotype-specific OPA

For PCV13, there were no data available.
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PCV10 1p vs 2p

Carriage

For PCV10 VT type carriage, two eligible RCTs from India (individually randomised) and Vietnam (cRCT) compared
1p and 2p (Figure 5). There was little evidence of statistical heterogeneity (1°=0%, t°=0, p=0.55). The meta-analysis
results favoured neither schedule (RR 0.80 [95% Cl 0.48 to 1.33]). To determine the effect of trial design
(individually randomised vs cRCT), sensitivity analysis was not undertaken as there was only one individually
randomised trial. The estimate from the trial in India had an estimate of (0.74 [95% Cl 0.42 to 1.30]), showing
minimal change from the combined result (0.80 [95% Cl 0.48 to 1.33]), as this trial already had 80% weighting due
to the higher number of carriage events.

1p 2p . .
Study PCVI0VT N PCVIOVT N TE:)R""M RR  95%-Cl Weight
Kawade,2023 17 109 24 114 —1 0.74 [0.42;1.30] 81.3%
Yoshida,2024 6 287 5 263 —_— 1.10 [0.34; 3.56] 18.7%
Random effects model 396 377 <:|> 0.80 [0.48; 1.33] 100.0%
T 1

Heterogeneity: 12=0%, =0, p=0.55 I I I I '
0102 05 1 2 5 10
Favours 1p Favours 2p

Figure 5 PCV10 vaccine-type carriage post-primary series, comparing 1p and 2p

For PCV10 NVT and serotype-specific carriage, one cRCT from Vietnam provided data comparing 1p and 2p. For
PCV10 NVT carriage there was no difference between 1p and 2p (RR 1.04 [95% CI 0.64 to 1.59]). For 8/10
serotypes PCV10 serotypes there were no carriage, so no RR were calculated (Figure 6). For the other two
serotypes (6B and 19F), there was no difference between 1p and 2p.

Study Events Total Events Total Risk Ratio RR 95%-Cl

8T

Yoshida, 2024 0 287 0 263

ST4

Yoshida 2024 0 287 0 263

8TS

Yoshida,2024 0 287 0 283

STéB

Yoshida, 2024 2 287 2 263 0.92 [0.13; 6.46]
STIF

Yoshida, 2024 0 287 0 263

STaV

Yoshida 2024 0 287 0 2863

ST14

Yoshida, 2024 0 287 0 263

sT18C

Yoshida 2024 0 287 0 263

ST19F

Yoshida 2024 4 287 3 263 _— 1.22 [0.28;5.41)
ST23F

Yoshida 2024 0 287 0 263

I T T 1
02 05 1 2 5

Favours 1p  Favours 2p
Figure 6 PCV10 serotype-specific carriage post-primary series, comparing 1p and 2p
Serotype-specific IgG

For PCV10 serotype-specific IgG GMC, a meta-analysis of data from two RCTs in India and South Africa compared
1p and 2p (Figure 7). Statistical heterogeneity was observed for most serotypes. 2p was favoured for all serotypes.
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1p

Study N logGMC SD
ST1

Kawade, 2023 108 -0.08 09214
Madhi , 2020 91 053 0.9867

Random effects model 199
Heterogeneity: i* = 0%, ° = 0, p = 0.90

ST4
Kawade, 2023 108 0.086 09933
Madhi , 2020 91 010 1.3618

Random effects model 199
Heterogeneity: I = 69%, 1° = 0.0547, p = 0.07

ST5
Kawade, 2023 108 -0.58 0.7627
Madhi , 2020 91 0.00 1.1815

Random effects model 199
Heterogeneity: I* = 56%, ° = 0.0214, p = 0.13

ST6B
Kawade, 2023 108 -1.43 06663
Madhi , 2020 91 -2.41 07750

Random effects model 199
Heterogensity: I* = 98%, ° = 1.0119, p < 0.01

STIF
Kawade, 2023 108 -0.73 0919
Madhi , 2020 91 -0.16 1.1985

Random effects model 199
Heterogeneity: i* = 0%, ©° = 0, p = 0.37

STOV
Kawade, 2023 108 -0.89 0.7815
Madhi , 2020 91 -1.08 11325

Random effects model 199
Heterogeneity: I* = 92%, 1° = 0.2247, p < 0.01

ST14
Kawade, 2023 108 -0.54 1.0002
Madhi , 2020 91 -0.78 1.0516

Random effects model 199
Heterogeneity: 12 = 92%, 1% = 0.2951, p < 0.01

ST18C
Kawade, 2023 108 -0.97 0.9038
Madhi , 2020 91 —1.17 09235

Random effects model 199
Heterogeneity: i = 84%, ° = 0.1027, p = 0.01

ST19F
Kawade, 2023 108 0.00 1.0428
Madhi , 2020 91 -0.49 09540

Random effects model 199
Heterogeneity: 1* = 0%, 7° = 0, p =035

ST23F
Kawade, 2023 108 -1.35 0.7044
Madhi , 2020 91 -2.41 1.0099

Random effects model 199
Heterogeneity: I = 98%, 1° = 0.9169, p < 0.01

N

114

207

114

207

114

207

13

206

114

207

114
93
207

13
93
206

114

207

13

206

114

207

2p

logGMC 8D

0.36
0.96

048
0.92

-0.39
0.47

-0.27
018

0.60
0.99

0.02
053

0.9
1438

0.56
-0.14

1.36
0.69

-0.37
-0.06

0.8272
0.7630

0.8369
1.0782

0.5938
09336

1.0995
1.4155

0.7922
0.9975

0.7450
1.1119

1.1040
1.3446

0.9454
1.1832

1.0203
0.7411

1.1044
1.1687

logGMR  95%.—CI

Difference in logGMC
(logGMR)
-+ -0.45
— -0.42
< —0.44
- -0.42
- -0.82
<= -0.60
| -0.19
— -0.47
<> -0.30
|3 -1.15
— -2.59
S aal— -1.87
= -1.32
- -1.16
< -1.27
BB -0.91
— -1.61
B -1.25
k3 -1.46
- -2.26
< -1.85
E 1 -1.52
E -1.03
< = -1.29
& -1.36
k- -1.19
<> —-1.27
F 1 -0.98
- -2.35
_— -1.66
T T T T T 1
-3 -2 A 0 1 2 3
Favours 2p Favours 1p

Figure 7 PCV10 serotype-specific IgG logGMR post-primary series, comparing 1p and 2p
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For PCV10 serotype-specific 1gG >0.35 ug/mL, the same two RCTs from India and South Africa compared 1p and
2p (Figure 8). Statistical heterogeneity was observed for most serotypes. 2p was favoured for all serotypes.

1p 2p
Study PCVIOVT N PCVIONVT N Risk Ratio RR 95%-Cl
(RR)
sT1 |
Kawade, 2023 a8 108 106 114 + 0.88 [0.79;0.97]
Madhi , 2020 169 185 93 93 . 0.91 [0.87,0.96]
Random effects model 293 207 ] 0.91 [0.87; 0.95]
Heterogeneity: 1° = 0%, 7° =0, p =0.46
ST4
Kawade, 2023 a8 108 110 114 + 0.84 [0.77,093]
Madhi , 2020 125 185 90 93 + 0.70 [0.63;0.78]
Random effects model 293 207 [ 0.77 [0.64; 0.93]
Heterogeneity: I° = 85%, ©° = 0.0154, p < 0.01
875
Kawade, 2023 76 108 98 114 == 0.82 [0.71;094]
Madhi , 2020 149 185 a8 93 = 0.85 [0.78; 093]
Random effects model 293 207 [} 0.84 [0.78; 0.91]
Heterogeneity: 1 = 0%, ° =0, p =065
STGB
Kawade, 2023 6 108 0 M3 — 0.09 [0.04;020]
Madhi , 2020 29 185 71 93 — 0.21 [0.14;029]
Random effects model 293 206 P e—— 0.15 [0.07; 0.33]
Heterogeneity: 1% = 723, 1% = 0.2454, p = 0.06
STTF
Kawade, 2023 55 108 112 114 -+ 0.52 [0.43;0862]
Madhi , 2020 132 185 90 93 + 0.74 [0.67,081]
Random effects model 293 207 <> 0.62 [0.44; 0.88]
Heterogeneity: 1 = 91%, 1° = 0.0563, p < 0.01
STOV
Kawade, 2023 45 108 104 114 | 0.46 [0.36;0.58]
Madhi , 2020 ar 185 a8 93 -+ 0.50 [0.42;058]
Random effects model 293 207 O 0.48 [0.42; 0.55]
Heterogeneity: 1 = 0%, 7° =0, p =0.56
ST14
Kawade, 2023 58 108 111 113 - 0.55 [0.46; 0.65]
Madhi , 2020 128 185 a9 93 + 0.72 [0.65; 0.80]
Random effects model 293 206 <& 0.63 [0.48; 0.83]
Heterogeneity: I© = 86%, T° = 0.0335, p < 0.01
ST18C
Kawade, 2023 32 108 108 114 - 0.31 [0.23;042]
Madhi , 2020 65 185 76 93 —+ 0.43 [0.35; 053]
Random effects model 293 207 <> 0.37 [0.27; 0.51]
Heterogeneity: 1% = 663, T = 0.0332, p = 0.09
ST19F
Kawade, 2023 a8 108 112 113 + 0.82 [0.75; 0.90]
Madhi , 2020 153 185 )] 93 m 0.85 [0.79;091]
Random effects model 293 206 0 0.84 [0.79; 0.89]
Heterogeneity: 1 = 0%, 7° =0, p = 0.64
ST23F
Kawade, 2023 6 108 61 114 —— 0.10 [0.05;0.23]
Madhi , 2020 22 185 71 93 B 0.16 [0.10;0.23]
Random effects model 293 207 <> 0.14 [0.10; 0.21]
Heterogeneity: I° = 0%, ° =0, p = 0.37
T T T 1
0.1 05 1 2 10
Favours 2p Favours 1p

Figure 8 Proportion achieving PCV10 serotype-specific IgG >0.35ug/mL post-primary series, comparing 1p and 2p
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Serotype-specific OPA

For PCV10, there were no data available.

PCV13 1p vs 3p

Carriage

For PCV13 VT carriage, two trials from India and The Gambia compared 1p and 3p (Figure 9), incorporating
estimates and standard errors to account for clustering in the cRCT. Results favoured neither 1p nor 3p. No data
were available for PCV13 NVT or serotype-specific carriage. Sensitivity analyses to determine the effect of trial
design (individually randomised vs cRCT) on VT and NVT carriage, were not undertaken as there was only one
individually randomised trial.

Study 10gRR SE(logRR) Risk Ratio RR  95%-Cl Weight

Kawade, 2023 01484 02219 — 1.16 [0.75,1.79] 54.0%

Mackenzie, 2025 00953 02403 —_— 1.10 [0.68;1.77] 46.0%

Random effects model | | qlb | 113 [0.82;1.56] 100.0%
025 05 1 2 4

Heterogeneity: 1 = 0%, ©° =0, p = 0.67 Favours 1p Favours 3p

Figure 9 PCV10 vaccine-type carriage post-primary series, comparing 1p and 3p

Serotype-specific IgG

For PCV13 serotype-specific IgG GMC post-primary series, only the RCT in India had data to compare 1p and 3p,
so no meta-analysis was conducted. The logGMRs show 3p as achieving higher IgG levels for all serotypes, except
serotype 3, for which there was no difference between 1p and 3p (Figure 10).
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1p 3p

Study N logGMC SD N logGMC SD Difference inlogGMC ~ IogGMR  95%~—Cl
(logGMR)

ST

Kawade, 2023 112 014 10469 110 062 08366 —— -048 [-072;-0.23)]
sT3

Kawade, 2023 B4 -0.01 08226 98 -017 03372 -+ 016 [-002; 0.35]
ST4

Kawade, 2023 112 018 08741 110 088 06933 B -070 [-091;-0.49]
STs

Kawade, 2023 112 -065 07173 110 0.10 06998 -+ -076 [-0.94; -0.57]
STeA

Kawade, 2023 112 -065 07173 110 024 09393 = -089 [-1.11;-0.67]
STeB

Kawade, 2023 112 -124 07495 110 003 1.1060 —_ -127 [-152;-1.02]
STTF

Kawade, 2023 112 -1.51 07083 110 086 07795 -237 [-257;-2.18]
STeV

Kawade, 2023 112 -0.80 07767 110 050 08399 B -130 [-151;-1.09]
ST14

Kawade, 2023 112 -040 08468 109 1.19 10997 — -159 [-185; -1.34]
sT18cC

Kawade, 2023 112 -0.51 10217 110 067 08171 — -118 [-143;-0.94]
ST1sA

Kawade, 2023 112 -0.20 0.8807 110 134 08588 = -154 [-176;-1.31]
STISF

Kawade, 2023 110 -0.12 0.8392 110 132 08232 = -144 [-166;-1.22]
ST23F

Kawade, 2023 112 -105 17611 110 036 10623 — -141 [-180; -1.03]

[ T T T T 1

-3 -2 -1 0 1 2 3
Favours 3p Favours 1p

Figure 10 PCV13 serotype-specific IgG logGMR post-primary series, comparing 1p and 3p

In the same RCT in India, 3p PCV13 was associated with a higher proportion achieving 1gG >0.35 pug/mL compared
with 1p for all serotypes, except serotype 3 for which there was no difference (Figure 11).
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1p 3p

Study PCV13VT N PCV13VT N Risk Ratio RR  95%-Cl
(RR)

ST1 \

Kawade,2023 88 112 103 110 + 0.84 [0.75; 0.94]
ST3

Kawade,2023 72 84 86 98 + 0.98 [0.87; 1.10]
ST4

Kawade,2023 99 112 108 110 - 0.90 [0.84: 0.97]
ST5

Kawade,2023 69 112 103 110 - 0.66 [0.56;0.77]
ST6A

Kawade,2023 19 112 94 110 B 0.20 [0.13;0.30]
ST6B

Kawade,2023 5 112 85 110 —=—— 0.06 [0.02; 0.14]
ST7F

Kawade,2023 92 112 108 110 - 0.84 [0.76: 0.92]
STOV

Kawade,2023 56 112 104 110 — 0.53 [0.44; 0.64]
sT14

Kawade, 2023 78 112 108 109 - 0.70 [0.62;0.80]
ST18C

Kawade,2023 69 112 103 110 - 0.66 [0.56: 0.77]
ST19A

Kawade,2023 89 112 109 110 + 0.80 [0.73; 0.88]
ST19F

Kawade,2023 93 110 108 110 + 0.86 [0.79;0.94]
ST23F

Kawade,2023 6 112 92 110 —5— 0.06 [0.03: 0.14]

[ [ [ ]

0.1 051 2 10
Favours 3p Favours 1p
Figure 11 Proportion achieving PCV13 serotype-specific IgG >0.35ug/mL post-primary series, comparing 1p and 3p

Serotype-specific OPA

For PCV13, there were no data available.
PCV10 1p vs 3p

Carriage

For PCV10 VT carriage, two eligible RCTs from India (individually randomised) and Vietnam (cRCT) compared 1p
and 3p post-primary (Figure 12). There was little evidence of statistical heterogeneity (1>=14%, t>=0.0605, p=0.28),
and meta-analysis results favoured neither 1p nor 3p. Sensitivity analyses excluding the cRCT and considering only
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the individually randomised trial, found no difference between 1p and 3p (RR=0.99 [95% C| 0.54 to 1.82]), similar
to the combined analysis of both trial types.

1p 3p . .
Study PCVIOVT N PCVIOVT N Tg;)RaﬂO RR 95%-Cl Weight
Kawade,2023 17 109 18 114 o 0.99 [0.54; 1.82] 82.1%
Yoshida,2024 6 287 2 241 = 2.52 [0.51; 12.37] 17.9%
Random effects model 396 355 : 1.17 [0.58; 2.36] 100.0%
|

Heterogeneity: 1% = 14%, t* = 0.0605, p=0.28 ! J ! ! ' !
0102 05 1 2 5 10
Favours 1p Favours 3p

Figure 12 PCV10 vaccine-type carriage post-primary series, comparing 1p and 3p

For PCV10 NVT and serotype-specific carriage, data were available from a single cRCT in Vietnam (Figure 13).
There was no difference in prevalence of PCV10 NVT between 1p and 3p (RR 1.06 [95% ClI 0.66 to 1.70]). For
PCV10 serotype-specific carriage, there were no carriage events for 8/10 serotypes (Figure 12). For the remaining
two serotypes (6B and 19F) there were no differences by 1p and 3p, though number of events were very small.

1p 3p
Study PCV10VT N PCVIOVT N Risk Ratio RR 95%-CI
(RR)
ST1
Yoshida,2024 0 287 0 241
ST4
Yoshida, 2024 0 287 0 241
ST5
Yoshida, 2024 0 287 0 241
ST6B
Yoshida,2024 2 287 1 241 t 1.68 [0.15; 18.41]
ST7F
Yoshida,2024 0 287 0 241
STOV
Yoshida,2024 0 287 0 241
5T14
Yoshida,2024 0 287 0 241
ST18C
Yoshida,2024 0 287 0 241
ST19F
Yoshida,2024 4 287 1 241 3.36 [0.38; 29.85]
ST23F
Yoshida,2024 0 287 0 241
I T 1 1
0.1 05 1 2 10

Favours 1p  Favours 3p
Figure 13 PCV10 serotype-specific carriage post-primary series, comparing 1p and 3p
Serotype-specific IgG

For PCV10 serotype-specific IgG GMC, one RCT from India compared 1p and 3p, so no meta-analysis was
conducted. The 3p schedule was associated with higher IgG levels for all serotypes compared with 1p (Figure 14).
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1p+1 3p+0

Study N logGMC SD N logGMC SD Difference in logGMCs logGMR  85%-CI
(logGMR)

sT1

Kawade 2023 108 -0.08 0.9214 113 048 0.8671 = -0.57 [-0.80; -0.33]
ST4

Kawade,2023 108 006 0.9933 113 074 0.8250 — -0.68 [-0.92; -0.44]
STS

Kawade, 2023 108 -0.58 0.7627 113 0.00 0.6233 || -0.58 [-0.76; -0.40]
STeB

Kawade,2023 108 -1.43 06663 113 -0.07 0.9568 = -1.35 [-157;-1.14]
STIF

Kawade,2023 108 -0.73 09196 113 086 2.3903 S -1.60 [-2.07;-1.12]
SToV

Kawade.2023 108 -0.89 07815 113 032 07235 |- =121 [-1.41;-1.01]
sT14

Kawade,2023 108 -054 1.0002 113 145 11229 == -200 [-228;-1.72]
ST18C

Kawade,2023 108 -0.97 0.9038 113 1.00 0.8263 - -1.96 [-2.19; -1.74]
ST19F

Kawade 2023 108 000 10428 112 130 1.0947 — -1.30 [-1.59;-1.02]
ST23F

Kawade,2023 108 -1.35 0.7044 113 -0.08 0.9672 ™ -1.26 [-1.49,-1.04]

r T T T T 1
-3 -2 -1 0 1 2 3

Favours 3p+0  Favours 1p+1

Figure 14 PCV10 serotype-specific IgG logGMR post-primary series, comparing 1p and 3p

Similarly, PCV10 3p was associated with a higher proportion achieving 1gG >0.35 ug/mL that PCV10 1p for all
serotypes (Figure 15).

1p 3p
Study PCVIOVT N PCVIOVT N Risk Ratio RR 95%=CI
(RR)
ST |
Kawade,2023 88 108 108 113 -+ 0.85 [0.77,0.94]
sT4
Kawade, 2023 88 108 108 113 -+ 0.85 [0.77;094]
§T5
Kawade, 2023 76 108 107 113 =] 0.74 [0.65; 0.85]
ST6B
Kawade, 2023 6 108 87 113 <— 0.07 [0.03;0.16]
ST7F
Kawade, 2023 55 108 113 113 = 0.51 [0.43;0.61]
ST9V
Kawade, 2023 45 108 109 113 —— 0.43 [0.34; 0.54]
ST14
Kawade, 2023 58 108 M 13 — 0.55 [0.46; 0.65]
ST18C
Kawade,2023 32 108 110 113 E = 0.30 [0.23;041]
ST19F
Kawade, 2023 88 108 110 112 == 0.83 [0.76,091]
ST23F
Kawade, 2023 6 108 84 113 «—— 0.07 [0.03;0.16]
T T T T T 1
01 02 05 1 2 5 10
Favours 3p Favours 1p

Figure 15 Proportion achieving PCV10 serotype-specific IgG >0.35 ug/mL post-primary series, comparing 1p and 3p

Serotype-specific OPA
For PCV10, there were no data.
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Pre-final dose immunogenicity

This section presents results comparing serotype-specific IgG by 1p with Op, 2p, and 3p before the final dose.
There were no data to compare PCV13 or PCV10 1p vs Op.

PCV13 1pvs 2p

Serotype-specific IgG

Two eligible RCTs from India and South Africa compared 1p and 2p one month before the final dose (Figure 16).

There was little evidence of statistical heterogeneity for 3/13 serotypes (t>=0 and 1>=0%).

The meta-analysis of 1gG logGMR results favoured 2p for 5/10 (1, 6A, 6B, 9V, and 14). For 8/13 serotypes (3, 4, 5,
7F, 18C, 19A, 19F, and 23F) results favoured neither 1p nor 2p.

ip 2p
Study N logGMC SD N logGMC SD Difference in logGMC logGMR  95%-Cl
(logGMR)
STH
Kawade, 2023 110 -0.84 06250 113 D69 0.8540 = -0.415 [-0.32; 0.02]
Madhi , 2020 69 -0.18 07468 76 018 0.8017 - -0.34 [-0.61:-0.08]
Random effects model 179 189 < -0.22 [-0.40; -0.04]
Heterogensity 12 = 31%, T = 0.0056, p - 0.23
sT3
Kawade, 2023 108 -0.33 08234 110 048 07825 e 047 [-0.08; 0.38]
Madhi , 2020 69 -1.43 08502 76 -156 1.0288 —+— 013 [-DI7; 0.44)
Random effects model 177 188 - 015 [-0.03: 0.34]
Heterogenaity 17 = 0%, =0, p = 0.57
5T4
Kawade, 2023 111 -0.82 0745 113 -0.84 0.8411 . 003 [-D.18; 023)
Madhi , 2020 60 -1.17 10288 76 -D67 08864 Aj; -020 [-053; 0.43]
Random effects model 180 189 -0.05 [-0.26; 0.16]
Heterogenslty: 1 = 24%, 7° = 0.00E4, p = 0.25
§T5
Kawade, 2023 111 -0.73 0.5820 113 073 08177 o 000 [-D.15; 0.15]
Madhi , 2020 69 -0.80 10335 76 -D71 0.8385 = -008 [-D41 0.24]
Random effects model 180 183 -0.02 [-0.46; 0.12]
Heterogensity: I = 0%, 7 = D, p = 0.54
STEA
Kawade, 2023 111 -D87 08043 111 -048 08863 e -0.38 [-0.60; -0.18]
Madhi , 2020 60 -120 10288 76 D42 10865 —— -0.78 [-1.13;-0.45]
Random effects model 180 187 - -0.57 [-0.95:-0.18]
Heterogenelty: 1 = 74%, 7° = L.OSEE, p = D.OS.
STEB
Kawade,2023 110 -1.27 1.0458 113 -0.78 09520 —_— -0.50 [-0.76:-023]
Madhi , 2020 60 -107 00225 76 -120 10220 —— -0.76 [-1.08;-0.45]
Random effects model 179 189 <= -0.61 [-0.67; -0.36]
Heterogenalty: 1¥ = 38%. ° = 0.0133. p = 0.21
STTF
Kawade, 2023 111 =014 07732 112 D18 07307 = 002 [-017: 022)
Madhi , 2020 60 010 08263 76 0.10 0.9826 - 000 [-0.31; 0.31]
Random effects model 180 188 <& 0.02 [-0.45; 0.18]
Heterogensity: 12 = 0%, T = 0, p - 0.50
STV
Kawade, 2023 110 -1.08 0.BED4 113 -DED 07004 s -0 [-0.41; 0.03]
Madhi , 2020 69 -0.09 08513 76 -050 1.0952 - -043 [-0.77:-0.10]
Random effects model 179 189 <> -0.28 [-0.51: -0.05]
Hetarogenatty 12 = 31%, T = 0.0094, p - 0.23
ST14
Kawade, 2023 111010 08815 113 D47 12102 -+ -0.37 [-0.65: ~0.08]
Madhi , 2020 60 -0.18 13457 76 053 15415 —m -088 [-1.16;-022]
Random effects model 180 189 = -0.47 [-0.78:-0.17]
Heterogenelty: I = 27%, ©° = 00142, p = D.24
ST48C
Kawade, 2023 111 117 11254 113 -1.11 0.8281 s -008 [-0.32: 0.20]
Madhi , 2020 69 -1.35 08578 76 -1.02 0.8517 —+ -033 [-0.62:-0.03]
Random effects model 180 189 < -0.18 [-0.44; 0.07]
Heterogensity 17 = 42%, T = 00144, p = 018
STi3A
Kawade, 2023 111 -D42 13728 112 -04D 10451 B -002 [-0.34; 0.31]
Madhi , 2020 69 -120 1.0840 76 -DBOD 1.0453 A;L -0.41 [-0.75: -0.08]
Random effects model 180 188 -0.21 [-0.5% 0.18]
Heterogenaity 17 = 62%. = 00475, p ~D.1D
ST19F
Kawade, 2023 110 -0.07 10025 111 -D01 08124 = -0.08 [-0.30; 0.18]
Madhi , 2020 60 -0.42 07673 76 00D 10747 - -0.42 [-0.72-0.11]
Random effects model 179 187 = -0.23 [057: 0.412]
Heterogensity: 1 = 52%, 7° = 0.042E, p = 0.07
STZIF
Kawade, 2023 111 -0.34 3ES70 113 139 1.0342 ———— 104 [D20; 179)
Madhi , 2020 60 -230 08502 76 -156 0.8071 = -0.74 [-1.01;-047]
Random effects model 180 183 j _'}_ 042 [-163; 1.86]
Heterogenalty: 1° = 95%, ° = 1.5131, p <0.01
-2 -1 0 1 2

Favours2p  Favours 1p

Figure 16 PCV13 serotype-specific IgG logGMR pre-final dose, comparing 1p and 2p
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PCV10 1p vs 2p
Serotype-specific IgG
Two eligible RCTs from India and South Africa compared 2p and 1p one-month prior to the final dose (Figure 17).

There was little evidence of statistical heterogeneity for 9/10 serotypes (t>=0 and 1>=0%).

The meta-analysis of the 1gG logGMR results favoured 2p for 6/10 serotypes (6B, 9V, 14, 18C, 19F, and 23F). For
the remaining serotypes (1,4,5, and 7F) the meta-analysis did not favour either 1p or 2p.

1p 2p
Study N logGMC SD N  logGMC SD Difference in logGMC logGMR  95%-Cl
(logGMR)
sT1 |
Kawade, 2023 107 -0.84 07946 113 -0.82 0.9972 D -0.02 [-0.28, 0.21]
Madhi , 2020 69 -0.05 09960 73 -0.08 0.8545 — = 0.03 [-0.27, 0.34]
Random effects model 176 186 -<> -0.00 [-0.19; 0.19]
Heterogeneity: 12 = 0%, ©° =0, p = 0.78
ST4
Kawade, 2023 108 -0.82 07801 113 -0.84 0.68%4 — 0.02 [-047, 0.22]
Madhi , 2020 69 -043 10574 73 -0.31 09445 4‘<—'; -0.12 [-0.45; 0.21]
Random effects model 177 186 -0.01 [-0.18; 0.15]
Heterogeneity: 12 = 0%, T° =0, p = 0.48
8T5
Kawade, 2023 108 -087 06193 113 -0.84 0.7617 — -0.02 [-0.21; 0.18]
Madhi , 2020 69 -1.08 09363 73 -0.92 09727 j -0.16 [-0.48; 0.15]
Random effects model 177 186 -0.06 [-0.22; 0.10]
Heterogeneity: 12 = 0%, =0, p = 045
STGB
Kawade,2023 108 -073 07788 113 -0.36 0.8023 —_— -0.38 [-059; -0.17]
Madhi , 2020 69 -025 06595 73 0.18 1.0244 —_— -043 [-0.71;-0.15]
Random effects model 177 186 == -0.40 [-0.56; -0.23]
Heterogeneity: 12 = 0%, =0, p = 0.76
STTF
Kawade, 2023 108 -053 07627 113 -045 06815 — -0.08 [-0.27, 0.11]
Madhi , 2020 69 000 1.0288 73 -0.07 1.0833 _— 0.07 [-0.27, 0.42]
Random effects model 177 186 == -0.05 [-0.21; 0.12]
Heterogeneity: 1 = 0%, ° =0, p = 045
STOV
Kawade, 2023 107 -117 05123 113 -0.97 07178 — -0.20 [-037;-0.04]
Madhi , 2020 69 -056 16005 73 -0.33 08465 —_— T -0.23 [-0.66; 0.19]
Random effects model 176 186 == -0.21 [-0.36; -0.05]
Heterogeneity: 1 = 0%, T =0, p = 0.90
ST14
Kawade, 2023 108 -029 1.0173 113 047 0.5265 — -0.46 [-0.68; -0.25]
Madhi , 2020 69 010 11858 73 041 14004 —_— -0.30 [-0.73; 0.13]
Random effects model 177 186 P -0.43 [-0.62; -0.24]
Heterogeneity: 12 = 0%, =0, p =0.51
S§T18C
Kawade, 2023 109 -092 07279 113 -0.36 09580 —F+— -0.56 [-0.78;-0.34]
Madhi , 2020 69 -143 10825 73 -0.89 10997 ———+— -0.54 [-0.89;-0.18]
Random effects model 178 186 - -0.55 [-0.74; —0.36]
Heterogeneity: 12 = 0%, =0, p = 0.91
ST19F
Kawade, 2023 101 024 09241 111 043 07641 — -0.19 [-0.42; 0.04]
Madhi , 2020 69 -029 11115 73 018 125841 —+— -0.47 [-0.86; -0.08]
Random effects model 170 184 - = -0.28 [-0.54; -0.03]
Heterogeneity: 12 = 31%, 7 =0.0119, p=0.23
ST23F
Kawade, 2023 108 -120 1.2183 113 -0.80 1.0750 _— -041 [-0.71;-0.10]
Madhi , 2020 69 -1.31 09225 73 -078 10768 —— -0.53 [-0.86;-0.20]
Random effects model 177 186 E— -0.46 [-0.69; -0.24]
Heterogeneity: 1 = 0%, ° =0, p = 0.58
T T T 1
-1 -0.5 0 05 1
Favours 2p Favours 1p

Figure 17 PCV10 serotype-specific IgG logGMR pre-final dose, comparing 1p and 2p
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PCV13 1pvs 3p
Serotype-specific IgG

One RCT from India compared 1p with 3p one month prior to the final dose, so no meta-analysis was done. For
8/13 serotypes (1, 3, 4, 5, 7F, 9V, 18C and 19F) there was no difference between 1p and 3p (Figure 18). For
serotype 6A, 6B, 14, and 19A, 3p achieved higher IgG levels compared with 3p. For serotype 23F, 1p achieved

higher IgG levels than 3p.
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STEA
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-0.92 0.6528 —+ 0.00
-0.78 0.5813 B 0.04
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Figure 18 PCV13 serotype-specific IgG logGMR pre-final dose, comparing 1p and 3p
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PCV10 1p vs 3p
Serotype-specific IgG
One RCT from India compared 1p with 3p one-month before the final dose, so no meta-analysis was done. Results

are shown in Figure 19. For 8/10 serotypes (4, 6B, 7F, 19V, 14, 18C, 19F, and 23F) 3p was associated with higher
IgG levels than 1p. For 2/10 serotypes (1 and 5) IgG GMCs were similar between 1p and 3p.

1p 3p
Study N logGMC SD N logGMC sD Difference in LOGMC logGMR  95%-CI
{logGMR)

ST1

Kawade 2023 107 -0.84 0.7946 112 -0.80 0.7242 — -0.05 [-0.25; 0.16]
ST4

Kawade, 2023 108 -0.82 0.7801 113 -0.40 0.6238 B -042 [-0.61;-0.23]
STS

Kawade 2023 108 -0.87 06193 112 -0.82 0.6708 - -0.05 [-0.22; 0.12]
STeB

Kawade 2023 108 -0.73 0.7788 113 0.05 0.8471 B -0.78 [-1.00; -0.57]
STTF

Kawade 2023 108 -0.53 0.7627 113 -0.13 0.7442 — -0.40 [-0.60; -0.20]
sTeV

Kawade 2023 107 -1.17 05123 113 -0.63 0.6749 1} -0.52 [-0.68; -0.36]
sT14

Kawade 2023 108 -0.29 1.0173 113 0.82 1.1918 —_— -1.11 [-1.40; -0.82]
ST18C

Kawade 2023 109 -0.92 07279 113 -0.11 0.8411 — -0.81 [-1.02; -0.60]
ST19F

Kawade 2023 101 024 059241 111 054 0.8132 — -0.30 [-0.54; -0.07]
ST23F

Kawade, 2023 108 -1.20 1.2183 113 -0.76 0.7966 N -045 [-0.72; -0.18]

I 1 1 1
-2 -1 0 1 2
Favours 3p Favours 1p

Figure 19 PCV10 serotype-specific IgG logGMR pre-final dose, comparing 1p and 3p

Post-final PCV dose to < 2 years of age

This section examines the effects of different dosing schedules (1p+1, Op+0, 2p+1, 3p+0) on VT carriage and
immunogenicity outcomes in children under two years old post final dose.

PCV13 1p+1 vs Op+0
Carriage

For PCV13 VT carriage, one eligible RCT in India compared 1p+1 and Op+0 at 18 months of age, so meta-analysis
was not done. Available data indicate prevalence of PCV13 VT carriage was lower following 1p+1 compared with
Op+0 (RR 0.65 [95%Cl 0.43 to 0.99]).
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Serotype-specific IgG

For PCV13, one RCT in India had with serotype-specific IgG GMC data one-month post-final dose comparing 1p+1
and Op+0, so no meta-analysis was undertaken. Available data indicate PCV13 1p+1 achieved higher IgG levels
than 1p+1 for all serotypes, except 18C and 23F, for which IgG levels were similar between 1p+1 and Op+0 (Figure
20).

There were no data available for serotype-specific IgG >0.35 pg/mL.

1p+1 0p+0
Study N logGMC SD N logGMC SD Difference in logGMCs logGMR  95%—ClI
(logGMR)

5T1

Kawade 2023 110 2.80 06560 115 -0.12 3.9168 —— 292 [2.19;3.64]
ST3

Kawade,2023 102 0.27 07469 115 -043 09558 -+ 070 [0.47;0.93]
s5T4

Kawade,2023 110 1.64 06861 115 -045 6.7208 ———— 209 [0.85 3.32]
5T5

Kawade,2023 110 0.83 0.6387 115 -0.94 0.6260 -+ 177 [1.61;1.94]
5TeA

Kawade,2023 109 1.93 1.1132 115 -1.14 1.8962 T 3.07 [2.66;3.47]
5TeB

Kawade,2023 109 1.33 07990 115 -1.39 1.8962 — 271 [2.34;3.09]
STTF

Kawade,2023 110 1.53 0.6048 115 -1.20 1.0725 -+ 274 [2.51;2.96]
STov

Kawade,2023 108 0.99 0.7542 115 -1.27 1.2702 - 227 [1.99;2.54]
5T14

Kawade,2023 110 225 1.3130 115 -1.17 1.8962 ——— 342 [3.00; 3.85]
ST18C

Kawade,2023 110 0.55 0.7033 115 -0.14 11.9360 e e — 0.69 [-1.49;2.88]
ST19A

Kawade 2023 110 250 1.1180 115 -1.08 0.7177 =358 [3.33;3.83]
ST19F

Kawade,2023 108 2.58 09205 115 -0.97 1.0796 == 355 [3.29;3.81]
ST23F

Kawade,2023 110 0.89 09319 115 -0.34 96603 —_— 1.23 [-0.54; 3.00]

I T T 1
-4 -2 0 2 4

Favours Op+0  Favours 1p+1

Figure 20 Serotype-specific IgG logGMR data one-month post-final dose, comparing 1p+1 and Op+0

Serotype-specific OPA

For PCV13 there were no serotype-specific OPA GMC or Ol comparing 1p+1 and Op+0, one-month post-final dose.
PCV10 1p+1 vs Op+0

Carriage

For PCV10 VT carriage, three RCTs compared 1p+1 and Op at 18 months of age (Figure 21). Two RCTs were
conducted in Vietnam (including one by Yoshida, a cRCT) and one in India. There was little evidence of statistical
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heterogeneity (12=21%, ©2=0, P=0.51). The meta-analysis results favoured 1p+1 (RR 0.54 [95% Cl 0.37 t0 0.79]). To
assess the impact of trial design (individually randomised vs cRCT), a sensitivity analysis excluding the cRCT was
conducted. This resulted in a slight shift in the effect estimate and precision (RR 0.60 [95% CI 0.39 to 0.92]), but
the overall conclusion remained consistent, still favouring 1p+1.

1p+1 Op . .
Study PCVIOVT N PCV10VT N Tg;}Rat'O RR  95%-Cl Weight
Smith-Vaughan,2023 16 189 25 176 — 0.60 [0.33; 1.08] 40.9%
Kawade,2023 14 107 24 111 — 0.61 [0.33;1.11] 39.5%
Yoshida,2024 8 272 13 151 — 0.34 [0.14;0.81] 19.5%
Random effects model 568 438 <:> 0.54 [0.37; 0.79] 100.0%
T | 1

Heterogeneity: %= 0%, = 0,p=0.51 ' I
01 02 05 1 2 5 10
Favours 1p+1 Favours Op

Figure 21 PCV10 vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and Op+0

For PCV10 NVT carriage, two RCTs from Vietnam compared 1p+1 and Op+0 at 18 months of age (Figure 22). There
was no evidence of statistical heterogeneity (1>=0%, t>=0, p=0.36). Meta-analysis favoured neither 1p+1 nor Op+0
(RR 1.23 [95% CI 0.87 to 1.73]). To determine the effect of trial design (individually randomised vs cRCT) on VT
and NVT carriage, sensitivity analyses were not undertaken as there was only one individually randomised trial.
Considering data from this individually randomised trial only, there was no evidence of a difference between 1p+1
and Op+0 (RR 0.98 [95% Cl 0.54 to 1.77]), and the overall conclusion remained consistent with the primary
analysis.

1p+1 Op . .
Study PCV10 NVT N PCV10 NVT N T:;}Rat"’ RR  95%-Cl Weight
Smith-Vaughan 2023 20 189 19 176 o 098 [054;,177] 333%
Yoshida,2024 62 272 25 151 138 [0.90:2.00] 66.7%
Random effects model 461 327

1.23 [0.87; 1.73] 100.0%
I

Heterogeneity: 7 =0%, = 0,p=036 ' ' ' ' ' '
01 02 05 1 2 5 10
Favours 1p+1 Favours Op

Figure 22 PCV10 non-vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and Op+0

For the comparison of PCV10 serotype-specific carriage between 1p+1 and Op+0 post-final dose, only the cRCT
from Vietnam provided data (Figure 23). For 6/10 serotypes (1, 4, 5, 9V, 14, and 18), no events occurred in either
schedule, so RRs were not calculated. For serotypes 6B, 7F, and 23F, carriage was similar between 1p+1 and 0p+0.
For serotype 19F, 1p+1 was associated with a lower prevalence than Op+0 (RR 0.21 [95% CI 0.06 to 0.77]). Given
the small numbers, caution should be taken in interpreting these results.
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1p+1 Op+0

Study PCVIOVT N PCVIOVT N Risk Ratio RR 95%-Cl
(RR)

ST1

Yoshida,2024 0 272 0 151

§T4

Yoshida,2024 0 272 0 151

§T5

Yoshida,2024 0 272 0 151

STéB

Yoshida,2024 2 272 2 151 —_— 1 0.56 [0.08; 3.90]

STTF

Yoshida,2024 0 272 1 151 + 0.19 [0.01; 4.52]

ST9V

Yoshida,2024 0 272 0 151

ST14

Yoshida,2024 0 272 0 151

sT18C

Yoshida,2024 0 272 0 151

ST19F

Yoshida,2024 3 272 8 151 — 0.21 [0.06; 0.77]

ST23F

Yoshida,2024 3 272 3 151 — 0.56 [0.11;2.72]
[ I I 1
0.01 0.1 1 10 100

Favours 1p+1  Favours 0p+0

Figure 23 PCV10 serotype-specific carriage post-final dose and before two years of age, comparing 1p+1 and Op+0

Serotype-specific IgG

For PCV10, one RCT from India provided serotype-specific IgG data one-month post-final dose comparing 1p+1
and Op+0, so no meta-analysis was conducted. The estimated logGMRs indicate 1p+1 is associated with higher
IgG levels than Op+0 for serotypes 1, 4, 5, 6B, 7F, 9V, 14, and 19F. For serotypes 18C and 23F, the logGMRs were
similar between 1p+1 and 0p+0 (Figure 24).

There were no data available for serotype-specific IgG >0.35 pg/mL.
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1p+1 0p+0

Study N logGMC SD N IlogGMC SD Difference in logGMCs IogGMR  95%~ClI
(logGMR)

ST1

Kawade, 2023 95 179 08113 115 012 39168 — 190 [1.17;2.64]
sT4

Kawade, 2023 108 134 06724 115 -045 67208 — 179 [0553.02]
ST5

Kawade, 2023 108 0.02 05451 115 -094 06260 - 096 [0.81;1.12]
STEB

Kawade, 2023 107 099 0.8016 115 -1.39 1.8962 s 238 [2.00;2.75]
ST7F

Kawade, 2023 108 121 05791 115 —120 10725 -+ 241 [219;263]
STOV

Kawade, 2023 108 0.44 07044 115 -127 12702 = 172 [1.45;1.99]
ST14

Kawade, 2023 107 191 12409 115 -1.17 1.8962 L 308 [2.66;3.50]
sT18C

Kawade, 2023 107 170 07717 115 -0.14 11.9360 I——F——————>1383 [-035402]
ST19F

Kawade, 2023 106 280 1.0532 115 -097 10796 L5377 [349;4.05]
ST23F

Kawade, 2023 108 0.66 0.8501 115 -0.34 9.6603 —_— 1.00 [-0.77;2.77]

T T T 1
-4 2 0 2 4

Favours Op+0  Favours 1p+1

Figure 24 PCV10 serotype-specific IgG logGMR data one month post-final dose, comparing 1p+1 and Op+0

Serotype-specific OPA
For PCV10 there were no serotype-specific OPA GMC or Ol comparing 1p+1 and Op+0, one-month post-final dose.

PCV13 1p+1 vs 2p+1

Carriage

For PCV13 VT carriage, four RCTs compared 1p+1 and 2p+1 (Figure 25). The studies were based in the UK, India,
South Africa, and Canada, with data at 18 months of age, except for the Canadian study, which provided data at
13 months of age. There was little evidence of statistical heterogeneity (t>=0, x* test P=0.87).

The meta-analysis results favoured neither 1p+1 or 2p+1.

1p+1 2p+1 . .
Study PCVI3VT N PCVI3VT N R'STR'E"" RR  95%-Cl Weight
Goldblatt, 2023 1 a0 2 100 i 056 [0.056.02] 21%
Kawade 2023 26 110 24 113 — 111 [0.68; 1.81] 50.8%
Olwagen, 2023 32 170 1M1 79 = 135 [0.72;254] 30.5%
Sadarangani 2024 10 99 9 89 —'— 1.00 [043;235] 16.6%
Random effects model 469 381 : 1.14 [0.81; 1.62] 100.0%

Heterogeneity: /= 0%, 1° =0, p = 0.87 r I 1
0102 05 1 2 3 10
Favours 1p+1 Favours 2p+1

Figure 25 PCV13 vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and 2p+1
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For PCV13 NVT carriage, three RCTs from the UK, India, and Canada compared PCV13 1p+1 and 2p+1, each at 18
months of age, except for the Canadian study, which reported data from 13 months of age (Figure 26). There was
little evidence of statistical heterogeneity (t2=0, x> P=0.89).

The meta-analysis results favoured neither 1p+1 nor 2p+1.

1pH 2p*1 Risk Rati

Study PCVI3NVT N PCVI3NVT N ITRR]a 1o RR  95%-Cl Weight
Goldblatt, 2023 49 a0 62 100 — 0.68 [0.69; 1.12] 54.0%
Olwagen, 2023 73 170 41 79 — T 0.63 [0.63; 1.09] 42.6%
Sadarangani,2024 g8 99 7 89 1.03 [0.39;272] 34%
Random effects model 359 268 < 0.86 [0.72; 1.03] 100.0%
Heterogeneity: %= 0%, 1= 0,p=0289 ' ' ' '

0.25 0.5 1 2 4

Favours 1p+1 Favours 2p+1
Figure 26 PCV13 non-vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and 2p+1

Serotype-specific carriage

Only one RCT from Canada provided PCV13 serotype-specific carriage data comparing 1p+1 and 2p+1, so no meta-
analysis was done. Results from available data are presented in Figure 27. There was no carriage event for 7/13
serotypes, and very low carriage for the other 6/13 serotypes. Results show similar serotype-specific carriage
between 1p+1 and 2p+1. However, due to low carriage case numbers there was considerable uncertainty due to
wide Cls.

1p+1 2p+1 ) )

Study PCVI3VT N PCVI3VT N R'?;‘{:)“m RR 95%-Cl
ST1
Sadarangani, 2024 1 99 0 a9 270 [0.11; 65.40]
ST3
Sadarangani,2024 0 99 0 89
ST4
Sadarangani, 2024 4 99 4 89 —_— 0.90 [0.23; 3.49]
STS
Sadarangani, 2024 0 99 1 89 «— W 1 0.30 [0.01; 7.27]
STEA
Sadarangani,2024 0 99 0 89
STeB
Sadarangani,2024 0 99 0 89
ST7F
Sadarangani,2024 1 99 1 89 0.90 [0.06; 14.16]
STOV
Sadarangani, 2024 2 99 2 89 _— 0.90 [0.13; 6.25]
ST14
Sadarangani,2024 0 99 0 89
ST18C
Sadarangani,2024 0 99 0 89
ST19A
Sadarangani,2024 0 99 0 89
ST19F
Sadarangani, 2024 2 99 1 a9 _— 1.80 [0.17;19.49)
ST23F
Sadarangani,2024 0 99 0 89

T T T T 1

0.050.1 05 1 2 10 50

Favours 1p+1  Favours 2p+1

Figure 27 PCV13 serotype-specific carriage post-final dose at 13 months of age, comparing 1p+1 and 2p+1
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Serotype-specific IgG
For PCV13 serotype-specific IgG GMC one-month post-final dose, three RCTs from the UK, South Africa and India
compared 1p+1 and 2p+1 (Figure 28). There was statistical heterogeneity for most serotypes.

The meta-analysis results favoured 1p+1 for 5/13 serotypes (1, 4, 5, 19A, and 19F); 2p+1 for 5/13 serotypes (6A,
6B, 7F, 19C, and 23F); and neither 1p+1 nor 2p+1 for 3/13 serotypes (3, 9V, and 14).

1psd 2p+1
Study N logGMC SD N  logGMC SD Difference in logGMCs logGMR  95%—Cl

{logGMR)
T
Goldblatt, 2018 86 210 08728 91 1.12 0.8376 —_— 107 [081; 137
Kawade, 2023 110 280 068580 95 1.51 0.8408 — 120 [1.08; 1.50)
Madhi . 2020 89 263 08475 2 195 08780 _— 062 [042 085
Random effects model 285 78 == 102 [088; 136
Heterogeneity: I* = 83%, +° = 0.0768, p < 0.01
5T3
Goldblatt, 2018 85 -048 08208 &7 049 0.8857 S 002 [-024; 027]
Kawade 2023 102 027 07480 110 002 07821 |—o— 035 [005 045)
Madhi , 2000 89 -043 0.7484 92 -042 06200 - -0.02 [-022; 0.19]
Random effects model 276 289 Py 009 [-0.08; 0.26]
Heterogenenty: 1 - 47%, © = 00111, p = 015
5T4
Goldblatt, 2018 86 123 08638 91 004 08420 —— 0.20 [0.04; 0.55)
Kawade 2023 110 164 06881 113 002 07676 —_ 072 [053 001]
Madhi , 2020 89 170 08778 92 1.55 08852 = 0.24 [-001; 0.500
Random effects model 285 296 =l 043 [0413; 0.74]
Heterngenetty” I - 53%, < - 0.0551. p <008
§T5
‘Gokdblatt, 2018 88 075 0.7182 @1 055 0.7526 f=— 0.12 [-0.02; 041)
Kawade 2023 110 083 08387 113 058 06382 R 026 [0.08; 042]
Madhi . 2000 B9 187 00000 @2 150 08316 = 028 [002; 055]
Random effects model 285 296 < 024 [042; 0.35]
Heterogenetty: I = %, ° = 0, p = .65
STEA
Goldblatt, 2018 B8 185 08287 @0 215 08152 —_— -030 [-055;-0.06]
Kawade 2023 100 103 11132 113 100 1.1358 - -0.06 [-0.36; 0.23]
Madhi , 2000 89 208 1.150¢ 92 232 09530 —_— -024 [-055; 0.07]
Random effects model 284 295 <> 022 [-0.28; —0.06]
Heterngenelty I - 0%, < =0, p = 0.45
5TeB
Goldblatt, 2018 86 087 0.0835 90 1.82 09333 —_— -0.95 [-124;-067]
Kawade, 2023 100 133 0.7000 110 1.04 1.0754 — -061 [0 .36]
Madhi , 2020 89 130 08988 2 221 10358 E B 082 1 53]
Random effects model 284 292 P -0.78 [-0.99; —0.58]
Heterogeneity: I¥ = 38%, +° = 0.0129, p = 0.20
STIF
Goldblatt, 2018 88 121 07127 @1 138 07319 B -017 [-0.38; 0.04]
Kawade 2023 110 153 08048 113 182 08518 —- -002 [-0235 008]
Madhi , 2000 89 163 07060 92 203 0.7680 - -0.40 [-061;-0.18]
Random effects model 285 296 P 021 [-0.29; —0.03]
Heterogeneny: 1 - 61%, ©° - 0.0156, p - 0.08
STOV
Goldblatt, 2018 86 002 06808 91 085 07572 - 007 [-0.15; 028
Kawade, 2023 108 000 0.7542 113 0.04 08138 - 006 [-0.15; 0.26)
Madhi , 2020 89 1656 0.8253 @2 165 0921 . 000 [-027; 027]
Random effects model 283 296 005 [-008: 0.18]
Heterngenetty I - 0%, = 0, p = 0.52
5T14
‘Gokdblatt, 2018 86 283 1.0472 91 235 0.8314 —_— 048 [020; 0.76)
Kawade 2023 110 225 13130 113 200 118X - 017 [-016; 0.40)
Madhi . 2000 B9 210 17825 @2 234 10407 —_— 024 [-0866 019]
Random effects model 285 296 =TT 046 [-0.24; 0.56]
Heterngenetty: 17 - 74%, ¢ - 0.0914, p - D02
STi8C
Goldblatt, 2018 B8 040 08512 91 0838 07358 —— -018 [-040; 001]
Kawade 2023 110 055 07033 113 050 0.7871 - -003 [-023; 0.16]
Madhi , 2020 89 088 0.8008 92 125 0.8473 —_— -0.28 [-0.62;-0.14]
Random effects model 285 296 P | 019 [-0.28; —0.00]
Heterngenetty” I - 53%, < - 00165, p - 008
ST19A
‘Gokdblatt, 2018 86 218 0.8323 91 213 0.764 —_— 005 [-0.18; 020)
Kawade, 2023 110 250 1.1180 113 2.03 0.0050 —_— 047 [020; 0.75)
Madhi . 2000 B9 205 10388 @2 174 DO747 F—— 031 [002 081]
Random effects model 285 296 b= 027 [0.02; 052]
Heterogeneity: I¥ = 63%, +° = 0.0304, p = 0.07
ST1F
Goldblatt, 2018 B8 260 07708 91 241 07885 [—— 028 [005 051)
Kawade 2023 108 258 00205 112 203 08404 —_— 058 [032 076)
Madhi , 2000 89 225 12558 92 1.74 0.8880 —_ 051 [0.19; 0.83)
Random effects model 283 295 <> 044 [026; 0.63]
Heterogeneny: 1 - 3%, «* - 0.0096, p - 0.23
ST23F
‘Goldblatt, 2018 86 054 08358 91 1.05 0.9105 —_—
Kawade, 2023 110 080 003180 113 110 1.0223 —
Madhi . 2020 89 134 11311 @2 178 1.0063 —_
Random effects model 285 296 <
Heterngenelty: I = (%, ¥ =0, p = 0.52

r T T 1
-2 -1 o 1 2

Favours 2ps1  Favours 1p+1

Figure 28 PCV13 serotype-specific IgG logGMR one month post-final dose, comparing 1p+1 and 2p+1
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For PCV13 serotype-specific 1gG =0.35 ug/mL one-month post-final dose, four RCTs from the UK, India, South
Africa, and Canada compared 1p+1 and 2p+1 (Figure 29). Statistical heterogeneity was observed for most
serotypes.

The meta-analysis results favoured neither 1p+1 nor 2p+1 for most serotypes, except 2p+1 for serotype 4, and
1p+1 for 6B.

1p+1 2p+
Study PCVI3VT N PCVI3VT N Risk Ratio RR  95%C1
5T
Goldblatt, 2018 86 86 o1 o = 1.00 [0.08; 1.02]
Kawade, 2023 104 110 B4 85 —+ 088 [0.91:1.00]
Madhi , 2020 170 181 @2 2 - 0.90 [0.07; 1.00]
‘Sadarangani 2024 15 115 113 113 * 1.00 [0.88; 1.02]
Random effects model 492 m 0.99 [0.98; 1.00]
Heterogeneity: * = 17%. # = = 0.0001. p - 0.31
512
Goldblatt, 2018 87 85 66 &7 —T 1.04 [0.88;1227]
Kawade, 2023 102 107 103 110 - 102 [0.05; 1.00]
Madhi , 2020 150 181 78 82 _..'_ 097 [0E7:1.07]
‘Sadarangani. 2024 83 110 7B 14 —_— 1.01 [0.86; 1.17]
Random effects model 483 393 o 101 [0.96; 1.06]
Heterogenelty: * - 0%, © - 0, p - D63
5T4
Goldblatt, 2018 86 86 80 81 ¥ 101 [0.88; 1.03]
Kawade, 2023 110 110 12 113 2 1.01 [0.00; 1.03]
Madhi , 2020 181 181 @2 82 + 1.00 [0.88; 1.02]
‘Sadarangani, 2024 13 114 10 113 nal 1.02 [0.08; 1.05]
Random effects model 4 409 101 [1.00;1.02]
Heterogenelty: 7 =0%, ©* = 0, p =075
§T5
‘Goldblatt. 2018 88 86 e " i 1.01 [0.00;1.03]
Kawade, 2023 110 110 12 113 i 101 [080:103]
Madhi . 2020 170 181 o2 92 + 092 [0.67;1.00]
Sadarangani 2024 113 115 107 113 f— 104 [000:109]
Random effects model 452 409 1.00 [0.99;1.02]
Heterogenelty: /¥ - 50%. < - 0.0001. p - D11
STEA
Goldblatt, 2018 86 86 o0 90 = 1.00 [0.08; 1.02]
Kawade, 2023 1086 108 08 113 - 101 [0.96; 1.08]
Madhi , 2020 175 181 @2 2 = 097 [0.04;000]
‘Sadarangani. 2024 13 114 13 113 + 092 [0.07;1.01]
Random effects model 430 408 0.99 [0.98; 1.00]
Heterogenelty: 1 = 31%, = < 0.0001. p - 0.23
5TeB
Goldblatt, 2018 B4 88 80 90 - 088 [085: 101]
Kawade, 2023 102 102 107 110 —+ 098 [0.01;1.02]
Madhi , 2020 185 181 o/ a2 - 092 [088:087]
‘Sadarangani. 2024 107 112 13 113 - 0.95 [0.02;000]
Random effects model 488 a5 o 0.96 [0.93; 0.98]
Heterogenelty: ¥ = 19%, ©* = 0.0001, p = 0.30
STIF
Goldblatt, 2018 88 88 a1 o o 100 [088:102]
Kawade, 2023 110 110 13 113 1.00 [0.08; 1.02]
Madhi . 2020 180 181 e 02 * 092 [0.08;101]
‘Sadarangani, 2024 114 114 13 113 1.00 [0.08; 1.02]
Random effects model 4 409 1.00 [0.99;1.00]
Heterogenelty: 7 =0%, ©* = 0, p = 0.82
STOV
‘Goldblatt. 2018 88 86 a1 " - 1.00 [0.08; 1.02]
Kawade, 2023 108 110 108 113 —:o— 102 [067:1.08]
Madhi . 2020 181 181 e 92 = 102 [0.00; 1.05]
Sadarangani 2024 115 115 1M1 111 + 100 [088:102]
Random effects model 492 07 1.00 [0.99;1.02]
Heterogenelty: ¥ - 0%, < - 0, p = 0.57
5T14
Goldblatt, 2018 86 86 o1 o - 1.00 [0.08; 1.02]
Kawade, 2023 108 110 o8 113 —:P 102 [0.67;1.08]
Madhi , 2020 178 181 @2 2 B 0.7 [0.05; 1.00]
‘Sadarangani 2024 114 114 M2 113 + 1.00 [0.98; 1.02]
Random effects model a1 409 099 [0.98;1.01]
Heterogenelty: ¥ - 308, = < 0.0001. p - 018
ST18C
Goldblatt, 2018 88 88 o/ " + 100 [088:102]
Kawade, 2023 108 110 m 113 4:— 1.00 [0.96; 1.04]
Madhi , 2020 177 181 a1 a2 L 092 [006:102]
‘Sadarangani, 2024 115 115 10 113 = 1.03 [1.00; 1.08]
Random effects model 492 a9 1.00 [0.99;4.02]
Heterogenelty: ¥ = 10%, ©* = < 0.0001, p = 0.34
ST13A
‘Goldblatt. 2018 88 88 a1 " k= 1.00 [0.98; 1.02]
Kawade, 2023 110 110 12 113 = 1.01 [0.00; 1.03]
Madhi . 2020 181 181 a2 2 + 1.00 [0.98; 1.02]
‘Sadarangani, 2024 115 115 13 113 + 1.00 [0.08; 1.02]
Random effects model 492 409 1.00 [0.99;1.01]
Heterogenelty: ¥ - 0%, < - 0, p - 067
ST19F
‘Goldblatt. 2018 88 88 a1 " o 1.00 [0.98; 1.02]
Kawade, 2023 108 108 12 112 i 100 [088:102]
Madhi , 2020 177 181 a2 2 J-I 0.98 [0.06; 1.00]
Sadarangani 2024 114 114 13 113 100 [088:102]
Random effects model 489 408 1.00 [0.99;1.01]
Heterogenelty: ¥ - 7%, < = < 00001, p - 0.36
ST22F
Goldblatt, 2018 82 86 o1 " = 095 [@o1;1.00]
Kawade, 2023 1™ 110 108 113 - 1.01 [0.04;1.08]
Madhi , 2020 176 181 e 92 -‘I— 0.90 [0.06; 1.03]
‘Sadarangani 2024 10 115 1m0 113 = 098 [0.04;1.03]
Random effects model 492 409 098 [096:101]
Heterogenelty: F - 0%, 7 - 0, p - 0.43 ‘ | .

s 1 2

Favours 2p+1  Favours 1p+1

Figure 29 Proportion achieving PCV13 serotype-specific IgG >0.35ug/mL, one month post-final dose, comparing 1p+1 and 2p+1
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Serotype-specific OPA

For PCV13 serotype-specific OPA GMT one-month post-final dose, three RCTs from the UK, India and South Africa
compared 1p+1 and 2p+1 (Figure 30). There was little evidence of statistical heterogeneity for 7/13 serotypes (t2
=0, 12 =0%).

The meta-analysis shows the OPA logGMR in favour of: 1p+1 for 2/13 serotypes (1, and 5); 2p+1 for 2/13 (6A and
9V); and neither 1p+1 nor 2p+1 for 9/13 serotypes (6B, 7F, 14, 19A, 19F, 18C, 23F, 3, and 4).

1p#1 2p+1
[study N 1ogGMT SD N logGMT SD Difference in logGMTs 10gGMR  95%-CI
(logGMR)
ST1
Goldblatt, 2018 21 630 15602 18 4.88 1.9015 —=—— 141 [0.31; 2.52]
Kawade, 2023 22 727 09956 22 521 12098 —=— 205 [1.40; 2.71)
Madhi , 2020 19 640 11278 20 5.36 12669 —B— 1.05 [0.30; 1.80]
Random effects model 62 60 == 154 [087; 2.21]
Heterogeneity: 1 = 50%, @ =0.1747, p = 0.13
sT3
Goldblat, 2018 21 4.97 06639 19 468 1.056 —— 029 [-0.27; 0.84]
Kawade, 2023 22 5714 04442 22 466 07809 — 047 [0.10; 0.85]
Madhi , 2020 19 432 10118 20 4.53 0.8299 —— -022 [-0.80; 0.37]
Random effects model 62 61 > 023 [-0.17; 0.62]
Heterogeneity: i* = 47%, T =0.0578, p = 0.15
ST4
Goldblat, 2018 21 7.75 09828 19 7.83 13703 —_— -0.18 [-0.93; 0.56]
Kawade, 2023 22 817 08862 22 7.84 08703 T 033 [-0.19; 0.85)
Madhi , 2020 18 801 08250 20 7.62 0.9997 - 040 [-0.19; 0.98)
Random effects model 61 61 > 0.24 [-0.10; 0.59]
Heterogeneity: i = 0%, © =0, p =0.44
sTS
Goldblat, 2018 21 650 11601 19 627 0993 —— 023 [-0.44; 0.90]
Kawade, 2023 22 663 07395 22 585 08971 — 069 [0.20; 1.17]
Madhi , 2020 19 6.91 1.0931 20 6.50 1.0906 T 041 [-0.28; 1.09]
Random effects model 62 61 < 050 [0.16; 0.84]
Heterogeneity: i* = 0%, © =0, p =0.53
STBA
Goldblatt, 2018 21 857 06832 19 876 1.3103 —_— -0.19 [-0.85; 0.47]
Kawade, 2023 21 830 0.8859 22 B8.83 1.3676 —_— -0.53 [-1.21; 0.16]
Madhi , 2020 18 818 0.9707 20 8.71 0.8379 — -0.53 [-1.11; 0.05]
Random effects model 60 61 < -0.42 [-0.79; -0.06]
Heterogeneity: 12 = 0%, € =0, p =0.70
STeB
Goldblatt, 2018 21 724 07275 19 784 11075 —=T -040 [-0.99; 0.19]
Kawade, 2023 22 7.93 12608 21 7.8 0.5513 —_— 0,05 [-0.53; 0.62]
Madhi , 2020 18 7.40 12983 20 7.70 0.7794 j -0.30 [-0.99; 0.39]
Random effects model 61 60 -0.21 [-0.56; 0.15]
Heterogeneity: 2= 0%, ¥ =0, p =0.54
ST7F
Goldblatt, 2018 21 799 04987 19 8.11 0.8484 —_— -012 [-0.56; 0.31]
Kawade, 2023 22 8125 06556 22 8863 08244 — -0.37 [-0.81; 0.07]
Madhi , 2020 19 828 09840 20 9.26 0.8853 — -0.98 [-157;-0.39]
Random effects model 62 61 <= -0.46 [-0.92; 0.01]
Heterogeneity: i* = 62%, ¥ =0.1080, p = 0.07
SToV
Goldblatt, 2018 20 752 08409 19 7.78 0.8297 — -026 [-0.79; 0.26]
Kawade, 2023 22 7.49 08188 22 7.73 0.9298 — -024 [-0.76; 0.28]
Madhi , 2020 19 7.37 13959 20 8.03 0.9337 —t -066 [-1.41; 0.09]
Random effects model 61 61 <3 -0.33 [-0.66; -0.00]
Heterogeneity: /* = 0%, © =0, p =0.63
ST14
Goldblat, 2018 21 828 07177 18 7.89 08477 T 040 [-0.12: 0.93)
Kawade, 2023 22 7.86 09232 22 7.73 1.3174 — 013 [-0.54; 0.80]
Madhi, 2020 18 7.66 11616 20 7.8 07163 = -017 [-0.79; 0.45]
Random effects model 61 61 <> 0.15 [-0.20; 0.51]
Heterogeneity: % = 0%, ©* = 0.0047, p = 0.38
ST18C
Goldblat, 2018 21 7.27 07003 19 7.3 1.0102 —— -066 (-121;-012]
Kawade, 2023 22 720 09465 22 711 0.8404 — 008 [-0.44; 0.61]
Madhi, 2020 19 725 09289 20 8.09 1.1250 — ~0.84 [-149,-0.19]
Random effects model 62 61 < -0.45 [-1.02; 0.11]
Heterogeneity: i° = 88%, © =0.1613, p = 0.05
ST19A
Goldblatt, 2018 21 7.98 08474 19 821 1.2844 —_— -0.23 [-0.91; 0.45]
Kawade, 2023 22 B30 08085 22 7.78 0.7124 e 052 [0.04; 1.00]
Madhi , 2020 19 698 13097 20 748 1.1202 — -050 [-1.26; 0.27]
Random effects model 62 61 - -0.01 [-0.64; 0.62]
Heterogeneity: 12 = 68%, © =0.2034, p = 0.05
ST19F
Goldblat, 2018 21 7.78 07485 18 7.73 0.8700 — 0.07 [-0.48; 0.61)
Kawade, 2023 22 751 11664 22 721 0.7454 +o— 030 [-0.27; 0.88]
Madhi , 2020 19 7.33 16720 20 7.44 0.9367 —B— -0 [-0.97; 0.75]
Random effects model 62 61 013 [-0.23; 0.49]
Heterogeneity: {*= 0%, ¥ =0, p =0.70
ST23F
Goldblat, 2018 20 7.86 0.7890 18 8.31 0.8991 — -0.45 [-0.98; 0.08]
Kawade, 2023 22 B2 14842 22 839 11055 S 053 [-0.25: 1.30)
Madhi , 2020 18 823 13628 20 9.42 12558 —a— -1.19 [-2.02; -0.35)
Random effects model 60 61 -0.36 [-1.29; 0.56]
Heterogeneity: i = 78%, ¢ = 0.5388, p = 0,01 <:f
T T T T T T 1
-3 -2 -1 0 1 2 3

Figure 30 PCV13 serotype-specific OPA logGMR one-month post-final dose, comparing 1p+1 with 2p+1
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For PCV13 serotype-specific Ol > 8 one-month post-final dose, two RCTs from India and South Africa compared
1p+1 and 2p+1 (Figure 31). There was no evidence of statistical heterogeneity for any of the 13 serotypes (t?=0,
12=0%).

The meta-analysis findings favoured neither 1p+1 nor 2p+1 for any serotype.

et 2p+1
Study PCVIVT N PCVAIVT N Risk Ratio RR  99%CI
(RR)

5T
Kawade 2023 2 B 1 = L 105 [0.06;1.14]
Madhi , 2020 ¥ 3 W 2 S 100 [0.03;1.06]
Random effects model &0 a2 L 102 [0.95;1.08]
Heterogenaty: I = 1%, < = 0 p = [L45
5T3
Kawade 2023 Nn B n = - 096 [0.87; 1.04]
Madhi , 2020 ¥ 3B W A L 100 [0.03;1.06]
Random effects model 61 2 038 [0.93; 1.04]
Heterogenaty: I = 1%, < = 0 p = [L45
5T4
Kawade 2023 -] 2 S 100 [0.02;1.06]
Madhi , 2020 ¥ 3 W 2 - 100 [0.03;1.06]
Random effects model &0 a2 <& 1.00 [0.94; 1.08]
Heterogenaty: I = 1%, < = 0. p = 1.00
§T5
Kawade. 2023 n Bz = 100 [.82;1.09]
Madhi , 2020 ¥ 3B W A & 100 [0.03;1.06]
Random effects model &1 <& 1.00 [0.94; 1.08]
Heterogenaty: I = 1%, < = 0. p = 1.00
STEA
Kawade 2023 w2 w2 —_— 100 [.82;121]
Madhi , 2020 ¥ oW W AN L 100 [0.03;1.06]
Random effects model 58 2 100 [0.83; 1.07]
Heterogenaty: I = 1%, < = 0. p - .96
$TEB
Kawade 2023 7 Bm on o e 096 [0.87; 1.04]
Madhi , 2020 ¥ I W A & 097 [82 103
Random effects model £ rt <k 097 [0.93;1.01]
Heterogenatty: I = 0%, < = 0.p - LT3
STIF
Kawade. 2023 n Bz = 100 [.82;1.09]
Madhi , 2020 ¥ 3B W A L 100 [0.03;1.06]
Random effects model 61 100 [0.84; 1.06]
Heterogenaty: I = 1%, < = 0. p = 1.00
STOV
Kawade 2023 -] 2 S 100 [0.02;1.06]
Madhi , 2020 | 3 W AW - 100 [0.03;1.06]
Random effects model & 2 Py 100 [0.94; 1.06]
Heterogenaty: I = 1%, < = 0. p = 1.00
STH4
Kawade. 2023 n Bz = 100 [.82;1.09]
Madhi , 2020 ¥ 3 W 2 & 100 [0.03;1.06]
Random effects model &0 a2 <& 1.00 [0.94; 1.08]
Heterogenaty: I = 0%, < = 0. p = 1.00
ST18C
Kawade. 2023 n B B = = 100 [.82;1.09]
Madhi , 2020 ¥ 3B W A L 100 [0.03;1.06]
Random effects model 61 2 100 [0.84; 1.06]
Heterogenaty: I = 1%, < = 0. p = 1.00
ST19A
Kawade 2023 n B B = = 100 [0.02;1.06]
Madhi . 2020 | W 2™ - 100 .83 109]
Random effects model 61 2 P 100 [0.94; 1.06]
Heterogenaty: I = 0%, < = 0. p = 1.00
STI9F
Kawade. 2023 oz n = —— 100 [0.88;1.14]
Madhi , 2020 ¥ 38 W 2 R 095 [0.88;1.02]
Random effects model 2 096 [0.90; 1.02]
Heterogenaty: I = 0%, < = 0. p - 048
ST23F
Kawade. 2023 oz n = — 100 [0.88;1.14]
Madhi , 2020 7 ¥\ W A =~ 097 [.83%103]
Random effects model 2 038 [0.93;1.03]
Heterogenatty: ¥ - 0%, < = 0, p = L.T1 C‘)

T T 1

05 1 2

Fawours 2p+1  Fawours 1p+1

Figure 31 PCV13 serotype-specific Ol >8 one month post-final dose, comparing 1p+1 and 2p+1
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PCV10 1p+1 vs 2p+1
Carriage

For PCV10 VT carriage following the final dose, four RCTs compared 1p+1 and 2p+1 (Figure 32). Two RCTs were
from Vietnam (including one by Yoshida, a cRCT) and two were based in India and South Africa. There was no
evidence of statistical heterogeneity (t>=0, p=0.57). Findings from the sensitivity analysis excluding the cRCT were
similar to the primary analysis (RR 1.06 [95% Cl 0.74 to 1.53]).

The meta-analysis result favoured neither 1p+1 nor 2p+1.

1p+1 2p+1 . )
Study PCVIOVT N PCV10 VTN Risk Ratio RR  95%-Cl Weight
(RR)
Smith-Vaughan,2023 16 189 12 221 B 1.56 [0.76;3.21] 21.9%
Kawade,2023 14 107 17 112 —t— 0.86 [0.45; 1.66] 26.6%
Olwagen,2023 30 169 16 89 —_— 0.99 [0.57;1.71] 37.8%
Yoshida,2024 8 272 10 255 0.75 [0.30; 1.87] 13.7%
Random effects model 737 677 <> 1.01 [0.72; 1.42] 100.0%

Heterogeneity: I? = 0%, = 0,p=0.57 ' ' I I ' I I
0102 05 1 2 5 10
Favours 1p+1 Favours 2p+1
Figure 32 PCV10 vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and 2p+1

For PCV10 NVT carriage, three RCTs compared 1p+1 and 2p+1, two in Vietnam (including one by Yoshida, a cRCT),
and one in South Africa (Figure 33). There was little evidence of statistical heterogeneity (1>= 25%, t=0.0159,
p=0.26).

The meta-analysis results favoured neither 1p+1 nor 2p+1.

1p+1 2p+1 . .
Study PCV10 NVTN PCV10 NVT N T:;}Rat"’ RR  95%-Cl Weight
Smith-Vaughan 2023 20 189 22 221 j 106 [0.60°1.89] 154%
Olwagen, 2023 81 160 40 89 .5 1.07 [0.81:1.41] 43.3%
Yoshida, 2024 62 272 75 255 1 077 [058 104] 414%
Random effects model 630 565 0.93 [0.73; 1.19] 100.0%
]

Heterogeneity: 1% = 25%, 12 = 0.0159, p = 0.26 Fo r T '
0102 05 1 2 5 10
Favours 1p+1 Favours 2p+1

Figure 33 PCV10 non-vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and 2p+1

To determine the effect of trial design (individually randomised vs cRCT), sensitivity analysis excluding the cRCT
was undertaken and found similar findings to the primary analysis (RR 1.07 [0.83 to 1.37]).

For PCV10 serotype-specific carriage post-primary, one study from Vietnam provided data comparing 1p+1 and
2p+1 (Figure 34). There were no events for 7/10 serotypes (1, 4, 5, 7F, 9V, 14, and 18C). For 3/10 serotypes (6B,
19F, and 23F) results indicate similar RR between 1p+1 and 2p+1, but there were wide confidence intervals
highlighting uncertainty in the estimates.



1p+1 2p+1

Study PCVIOVT N PCV10OVT N Risk Ratio RR 95%—ClI
(RR)

ST1

Yoshida,2024 0 272 0 255

ST4

Yoshida,2024 0 272 0 255

STS

Yoshida,2024 0 272 0 255

STEB

Yoshida,2024 2 272 4 255 ; 047 [0.09; 2.54]
ST7F

Yoshida,2024 0 272 0 255

ST9V

Yoshida,2024 0 272 0 255

ST14

Yoshida,2024 0 272 0 255

ST18C

Yoshida,2024 0 272 0 255

ST19F

Yoshida,2024 3 272 2 255 f 1.41 [0.24; 8.35]
ST23F

Yoshida,2024 3 272 4 255 0.70 [0.16;3.11]

[ l l |
0.1 05 1 2 10

Favours 1p+1 Favours 2p+1

Figure 34 PCV10 serotype-specific carriage post-final dose and before two years of age, comparing 1p+1 and 2p+1

Serotype-specific IgG

For PCV10 serotype-specific IgG GMC, two eligible studies from India and South Africa that compared 2p+1 and
1p+1 at one-month post-final dose (Figure 35). There was little evidence of statistical heterogeneity for 7/10
serotypes (12 =0, 12 =0%).

The meta-analysis shows the 1gG logGMR favoured 1p+1 for serotype 4, and 2p+1 for 2/10 serotypes (6B and
18C). For the remaining serotypes (1, 5, 7F, 14, 19F, 9F, and 23F), meta-analysis results favoured neither 1p+1 nor
2p+1.
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1p+1 2p+1

Study N logGMC SD N logGMC SD Difference in logGMCs logGMR  95%-CI
{logGMR)

ST1

Kawade, 2023 95 179 08113 103 122 10122 — 057 [D.32; D.83]

Madhi , 2020 86 179 09753 90 1.72 1.1580 — 0.07 [-0.25; 0.38]

Random effects model 181 193 -JS:- 0.33 [-0.16; 0.82]

Heterogeneity: I° = 83%, 1° = 0.1044, p = 0.02

ST4

Kawade, 2023 108 1.24 06724 114 0596 0.7109 — 038 [0.20; 057
Madhi , 2020 86  1.96 0.9592 90 1.55 1.0879 —NN 041 [0.11;, 0.72)
Random effects model 194 204 < 0.39 [0.24; 0.55]

Heterogeneity: 1 = 0%, = =0, p =0.88

5T5

Kawade, 2023 108 002 05451 114 -0.13 0.5870 = 0.15 [-0.00; 0.30]
Madhi , 2020 86 155 08978 90 110 1.0476 —_ 045 [016; 0.74]
Random effects model 194 204 S 0.27 [-0.02; 0.56]

Heterogeneity: /% = 70%, T° = 0.0317, p = 0.07

ST6B

Kawade, 2023 107 099 08016 114 1.24 08750 —— -0.25 [-047,-0.02)
Madhi , 2020 86 155 1.0635 90 1.74 1.0161 — -01% [-0.50; 0.11)
Random effects model 193 204 <> -0.23 [-0.41; -0.05]

Heterogeneity: /° = 0%, T° =0, p = 0.78

STTF

Kawade, 2023 108 1.21 05791 111 1.21 0.6967 R -0.00 [-0.47; 0.17]
Madhi , 2020 86 134 06806 90 1.34 08231 —— 0.00 [-D.22; 0.22]
Random effects model 194 201 {> -0.00 [-0.14; 0.13]

Heterogeneity: /2= 0%, ©* =0, p =0.98

STOV

Kawade, 2023 108 044 07044 114 054 0.7008 -+ -0.09 [-D.28; 0.09]
Madhi , 2020 86 122 07608 90 1.36 09813 ﬁj -0.14 [-D.40; 0.12]
Random effects model 194 204 -0.11 [-0.26; 0.04]

Heterogeneity: 1° = 0%, ©° =0, p = 0.78

5T14

Kawade 2023 107 191 12409 114 176 1.1502 T+ 0.15 [-0.17, 0.46]
Madhi , 2020 86 200 11673 90 1.77 16192 —— 0.23 [-0.19; 0.64]
Random effects model 193 204 < 0.17 [-0.08; 0.43]

Heterogeneity: 1= 0%, = =0, p =0.76

ST18C

Kawade, 2023 107 1.70 07717 114  1.87 0.6218 — -0.18 [-0.36; 0.01]
Madhi , 2020 86 1.22 1.0453 90 1.36 0.8558 — -0.14 [-042; 015)
Random effects model 193 204 <7 -0.17 [-0.32; -0.01]

Heterogeneity: /% = 0%, ° =0, p = 0.81

ST19F

Kawade, 2023 106 280 10532 112 252 0.9084 — 028 [0.02; 0.54]
Madhi , 2020 86 155 16037 90 1.59 1.0213 —_— -0.04 [-D.44; 0.36]
Random effects model 192 202 é:) 0.16 [-0.15; 0.47]

Heterogeneity: 1° = 44%, t° = 00231, p = 0.18

ST23F

Kawade, 2023 108 066 08501 114 074 08062 — -0.08 [-0.30; 0.14]
1

Madhi , 2020 86 125 09319 90 1.19 0.8019 —_— 0.06 [-0.20; 0.37]

Random effects model 194 204 <> -0.02 [-0.19; 0.14]

Heterogeneity: /2 = 0%, ©* =0, p =0.42

T T T 1
-2 -1 1] 1 2
Favours 2p+1  Favours 1p+1

Figure 35 PCV10 serotype-specific IgG logGMR one-month post-final dose, comparing 1p+1 and 2p+1
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For PCV10 serotype-specific IgG =0.35 ug/mL one-month post-final dose, two studies from India and South Africa
compared 1p+1 and 2p+1 (Figure 36). Statistical heterogeneity was observed for serotype 19F.

The meta-analysis results indicate neither 1p+1 nor 2p+1 was favoured for any serotype.

1p+1 2p+

Study PCVIOVWT N PCVIOVT N Risk Ratio RR 95%—Cl
(RR)

ST |

Kawade,2023 94 95 102 103 £ 1.00 [0.97,1.03]

Madhi , 2020 178 179 89 90 -+ 1.01 [0.98; 1.03]

Random effects model 274 193 é 1.00 [0.98; 1.02]

Heterogensity: /2= 0%, ©°=0,p =0.74

ST4

Kawade, 2023 106 108 113 114 2 0.99 [0.96;1.07]
Madhi , 2020 177 179 B9 90 == 1.00 [0.97;1.03]
Random effects model 287 204 (ﬂ 1.00 [0.98; 1.02]

Heterogeneity: 12 = 0%, ©° =0, p = 0.64

S§T5

Kawade, 2023 105 108 108 114 = 1.03 [0.97;1.08]
Madhi , 2020 175 179 87y @0 |- 1.01 [0.97; 1.06]
Random effects model 287 204 b 1.02 [0.98; 1.05]

Heterogensity: ° = 0%, ©° =0, p = 0.68

STGB

Kawade,2023 101 107 109 114 & 0.99 [0.93;1.05
Madhi , 2020 172 179 88 o0 -+ 0.98 [0.94;1.03]
Random effects model 286 204 (l» 0.98 [0.95; 1.02]

Heterogensity: 12 = 0%, 7 =0, p = 0.90

STTF

Kawade, 2023 107 108 110 111 B 1.00 [0.97;1.03]
Madhi , 2020 179 179 90 90 <= 1.00 [0.98;1.07]
Random effects model 287 201 1.00 [0.99; 1.01]

Heterogeneity: 1° = 0%, ©* =0, p = 0.99

STOV

Kawade, 2023 105 108 111 114 L 1.00 [0.96; 1.04]
Madhi , 2020 w7 179 a7y o0 = 1.02 [0.98;1.07]
Random effects model 287 204 «J') 1.01 [0.98; 1.04]

Heterogeneity: 12 = 0%, ©° =0, p = 0.43

ST14

Kawade,2023 101 107 107 114 —Io— 1.01 [0.94;1.07]
Madhi , 2020 167 179 83 o0 - 1.01 [0.94;1.09]
Random effects model 286 204 é} 1.01 [0.96; 1.06]

Heterogeneity: % = 0%, © =0, p = 0.91

ST18C

Kawade,2023 107 108 111 114 L 1.02 [0.98; 1.05]
Madhi , 2020 177 179 88 o0 - 1.01 [0.98; 1.05]
Random effects model 287 204 b 1.01 [0.99; 1.04]

Heterogensity: 12 = 0%, ©© =0, p = 0.81

ST19F

Kawade, 2023 106 106 112 112 == 1.00 [0.98;1.02]
Madhi , 2020 166 179 89 @0 _ZL 0.94 [0.90; 0.92]
Random effects model 285 202 0.97 [0.91; 1.03]

Heterogeneity: I = 84%, ©° = 0.0017, p = 0.01

ST23F

Kawade, 2023 98 108 103 114 & 1.00 [0.92;1.09]
Madhi , 2020 173 179 B89 90 -+ 0.98 [0.94;1.01]
Random effects model 287 204 CJ' 0.98 [0.95;1.01]

Heterogensity: I° = 0%, ©* =0, p = 0.56

05 1 2
Favours 2p+1  Favours 1p+1

Figure 36 Proportion achieving PCV10 serotype-specific IgG >0.35ug/mL one month post-final dose, comparing 1p+1 and
2p+1
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Serotype-specific OPA

For PCV10 serotype-specific OPA GMT one-month post-final dose, two studies from India and South Africa
compared 1p+1 and 2p+1 (Figure 37). There was little evidence of statistical heterogeneity for 6/10 serotypes
with 12 =0, 12 =0%. The meta-analysis shows the point estimates of the OPA logGMR favouring 1p+1 for serotype
5 and neither 1p+1 nor 2p+1 for 9/10 serotypes (1, 4, 6B, 7F, 9V, 14, 18C, 19F, and 23F).

1p+1 2p+1
Study N logGMT SD N logGMT SD Difference in logGMTs logGMR  95%—-Cl
(10gGMR)
ST1
Kawade, 2023 22 585 1.1404 23 539 1.2276 -+ 056 [-0.13;1.26]
Madhi , 2020 19 559 1.0096 18 528 1.6136 —_— 0.31 [-0.56; 1.18]
Random effects model 41 41 = = 0.47 [-0.08; 1.01]
Heterogeneity: 1= 0%, =0, p = 0.65
ST4
Kawade, 2023 22 TB9 05259 23 7.44 09677 —_— 0.25 [-0.30;0.80]
Madhi , 2020 17 732 0.7621 15 6.90 0.7626 - 042 [-0.11; 0.95]
Random effects model 39 38 e 0.34 [-0.05; 0.72]
Heterogeneity: 1% = 0%, ° =0, p = 0.67
ST5
Kawade, 2023 22 643 08684 23 597 11847 - 045 [-0.15;1.06]
Madhi , 2020 19 7.03 09470 19 6.47 1.1657 - 056 [-0.12;1.23]
Random effects model 41 42 Ea—— 0.50 [0.05;0.95]
Heterogensity: I° = 0%, ©* =0, p = 0.82
STGB
Kawade, 2023 22 745 1513 23 7.68 0.9347 _— -0.23 [-0.97;051]
Madhi , 2020 17 685 0.7924 17 6.58 1.4053 —_— 0.26 [-0.50;1.03]
Random effects model 39 40 - = 0.01 [-0.52; 0.54]
Heterogeneity: 1°= 0%, =0, p =0.36
STTF
Kawade, 2023 22 T85 07375 23 821 06723 — -0.25 [-0.67;0.16]
Madhi , 2020 19 T.61 0.7849 19 7.51 0.7520 —_— 010 [-0.39; 0.59]
Random effects model 41 42 -<—J_> -0.10 [-0.45; 0.24]
Heterogeneity: I° = 14%, 7> = 0.0087, p = 0.28
STaV
Kawade, 2023 21 707 08673 23 712 07158 —_— -005 [-0.52;042]
Madhi , 2020 19 677 09438 19 631 1.3364 j; 046 [-0.28;1.19]
Random effects model 40 42 0.12 [-0.35; 0.59]
Heterogeneity: 1% = 23%, 1% =0.0295, p = 0.25
ST14
Kawade, 2023 22 T84 1.4681 23 748 1281 — Tt 0.35 [-0.46; 1.16]
Madhi , 2020 17 7.28 0.8608 18 713 1.7521 R 015 [-0.76; 1.06]
Random effects model 39 4 e 0.26 [-0.34; 0.86]
Heterogeneity: 1= 0%, ' =0, p = 0.74
ST18C
Kawade, 2023 22 864 05449 23 7.84 1.6088 — 0.80 [0.04;157]
Madhi , 2020 19 T.65 1.6705 19  7.87 0.9107 R T I -0.23 [-1.08; 0.63]
Random effects model 41 42 —_— 0.31 [-0.70; 1.32]
Heterogeneity: I° = 68%, T- = 0.3587, p = 0.08
ST19F
Kawade, 2023 22 822 07583 23 766 09587 —_— 056 [0.05 1.06]
Madhi , 2020 19 615 24835 19 696 06726——F— 77— -0.81 [-1.897; 0.34]
Random effects model 41 42 e — -0.03 [-1.35; 1.30]
Heterogeneity: 1% = 78%, ©° =0.7313, p = 0.03
ST23F
Kawade, 2023 22 783 1.0270 23 8.00 1.0114 — -017 [-0.76; 0.43]
Madhi , 2020 18 697 07122 19 690 0.7605 B — 007 [-0.40;055]
Random effects model 40 42 -0.02 [-0.39;0.35]
Heterogeneity: 1= 0%, ' =0, p = 0.54
T T T T 1
-2 -1 0 1 2

Favours 2p+1  Favours 1p+1
Figure 37 PCV10 serotype-specific OPA logGMR one month post-final dose, comparing 1p+1 and 2p+1
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For PCV10 serotype-specific Ol >8 RR one-month post-final dose, two studies from India and South Africa
compared 1p+1 and 2p+1 (Figure 38). There was little statistical heterogeneity for 8/10 serotypes (12 =0, 12 =0%).

The meta-analysis shows the Ol >8 RR favoured 2p+1 for serotype 19F. For all remaining serotypes, results were
similar between 1p+1 and 2p+1.

1p+1 2p+1
Study PCVIOVT N PCVIOVT N Risk Ratio RR 95%-CI
(RR)
STH |
Kawade 2023 21 22 22 23 —ol— 1.00 [0.88;1.13]
Madhi , 2020 36 a7 17 18 — 1.03 [0.91;1.17]
Random effects model 58 41 €> 1.01 [0.93; 1.11]
Heterogensity 12 = 0%, ©° =0, p = 0.72
ST4
Kawade, 2023 21 22 22 23 —OI— 1.00 [0.88;1.13]
Madhi , 2020 35 35 15 15 —_ 1.00 [0.91;1.10]
Random effects model 57 38 <> 1.00 [0.92; 1.08]
Heterogeneity: 1> = 0%, ©° =0, p = 0.98
§T5
Kawade, 2023 21 22 23 23 — 0.96 [0.87;1.04]
Madhi , 2020 39 39 19 19 — 1.00 [0.92; 1.08]
Random effects model 61 42 {g 0.98 [0.92; 1.04]
Heterogeneity: 1% = 0%, ©° =0, p = 0.46
STGB
Kawade 2023 19 22 22 23 —_— 0.90 [0.75;1.09]
Madhi , 2020 36 a7 16 17 — 1.03 [0.91;1.18]
Random effects model 58 40 <:5~ 0.98 [0.86;1.12]
Heterogeneity: % = 26%, ©° = 0.0024, p =0.25
STTF
Kawade, 2023 21 22 23 23 — 0.96 [0.87;1.04]
Madhi , 2020 38 38 159 19 —_— 1.00 [0.92; 1.08]
Random effects model 60 42 <:J> 0.98 [0.92; 1.04]
Heterogeneity: I = 0%, ©° =0, p =048
STOV
Kawade, 2023 21 21 23 23 - 1.00 [0.92;1.09]
Madhi , 2020 38 39 18 19 —= 1.03 [0.91;1.186]
Random effects model G0 42 %} 1.01 [0.94; 1.08]
Heterogeneity: 17 = 0%, 1 =0, p = 0.71
§T14
Kawade, 2023 20 22 23 23 — 0.91 [0.80;1.04]
Madhi , 2020 35 35 18 18 - 097 [0.92;1.03]
Random effects model 58 41 0.96 [0.92; 1.01]
Heterogeneity: 1° = 0%, ©°=0, p = 0.36
ST18C
Kawade, 2023 21 22 23 23 — 0.96 [0.87;1.04]
Madhi , 2020 38 39 19 19 -+ 0.97 [0.83;1.02]
Random effects model 61 42 <3 0.97 [0.93; 1.01]
Heterogeneity: 1 = 0%, ©° =0, p =0.70
ST19F
Kawade 2023 19 22 22 23 — 0.90 [0.75;1.09]
Madhi , 2020 36 39 18 19 — 0.92 [0.85;1.01]
Random effects model 61 42 <> 0.92 [0.85; 1.00]
Heterogeneity: 17 = 0%, =0, p = 0.83
ST23F
Kawade, 2023 21 22 21 23 —t— 1.05 [0.89;1.22]
Madhi , 2020 36 38 19 19 —r 0.95 [0.88;1.02]
Random effects model 60 42 0.97 [0.89; 1.05]
Heterogeneity: 1% = 19%, ©° = 0.0009, p =0.27 C‘)
T T 1
05 1 2

Favours 2p+1  Favours 1p+1

Figure 38 PCV10 serotype-specific Ol >8 one month post-final dose, comparing 1p+1 and 2p+1
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PCV13 1p+1 vs 3p+0

Carriage

For PCV13 VT carriage, there was one eligible RCT from India, and one cRCT from The Gambia that compared
1p+1 and 3p+0 post final dose and before the age of two years. Meta-analysis results favour neither schedule
(Figure 39). There were no studies with PCV13 NVT or serotype-specific carriage for this comparison. Sensitivity
analyses to determine the effect of trial design (individually randomised vs cRCT) on VT and NVT carriage, were
not undertaken as there was only one individually randomised trial.

Study logRR SE(logRR) Risk Ratio RR 95%-Cl Weight

Kawade,2023 0.5365 0.2957 +——*—— 1.71 [0.96;3.06] 33.2%

Mackenzie, 2025 0.1655 0.2029 ——'—-— 1.18 [0.79; 1.75] 66.8%

Random effects model I : -<i>| I1.33 [0.95; 1.88] 100.0%
025 05 1 2 4

Heterogeneity: /2 = 7%, 12 = 0.0045, p = 0.30 Favours 1p+1 Favours 3p+0

Figure 39 PCV13 vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and 3p+0

Serotype-specific IgG

For PCV13 serotype-specific IgG GMC, one RCT from India compared 1p+1 and 3p+0 one-month post-final dose,
so a meta-analysis was not performed. The estimated logGMRs from this study suggest that 1p+1 was associated
with higher IgG levels for all serotypes compared with 3p+0 (Figure 40).
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1p+1 3p+0

Study N logGMC SD N logGMC SD Difference in logGMCs logGMR  95%-ClI
(logGMR)

sT1

Kawade,2023 110 2.80 0.6560 107 -0.82 0.6709 + 362 [3.44;3.80]
ST3

Kawade,2023 102 0.27 0.7469 109 -0.49 0.7410 -+ 0.76 [0.56;0.97]
ST4

Kawade,2023 110 1.64 0.6861 109 -1.11 0.6296 -+ 275 [2.57;2.92]
STS

Kawade,2023 110 0.83 0.6387 108 -0.78 0.6301 -+ 1.61 [1.44;1.78]
STEA

Kawade,2023 109 1.93 1.1132 109 -0.31 0.7243 —+ 224 [1.99;2.49]
sTeB

Kawade,2023 109 1.33 0.7990 108 -0D.62 0.8338 == 1.94 [1.73; 2.16]
STTF

Kawade,2023 110 1.53 0.6048 108 -0.15 0.6222 -+ 1.68 [1.52; 1.85]
STav

Kawade,2023 108 0.99 0.7542 109 -1.05 0.5269 -+ 204 [1.87;2.22]
sT14

Kawade,2023 110 225 13130 108 067 1.0799 B 1.58 [1.26;1.90]
sT18C

Kawade,2023 110 0.55 0.7033 109 -1.24 0.7394 -+ 1.79 [1.60; 1.98]
ST19A

Kawade,2023 110 2.50 1.1180 108 -0.16 1.0287 - 266 [2.38;2.95]
ST19F

Kawade,2023 108 2.58 09205 108 -0.14 0.6393 -+ 272 [2.51;2.93]
ST23F

Kawade,2023 110 0.89 09319 108 -1.17 0.6912 -+ 206 [1.84;2.28]

I T T 1
-4 -2 0 2 4

Favours 3p+0  Favours 1p+1

Figure 40 PCV13 serotype-specific IgG logGMR one-month post-final dose, comparing 1p+1 and 3p+0

Available data from one RCT in India indicate that the proportion of individuals who achieved PCV13 serotype-
specific 1gG >0.35 pg/mL one-month post-final dose was greater for 1p+1 compared with 3p+0 (Figure 41). As
there was only one RCT, no meta-analysis was conducted, and these findings should be interpreted with caution.
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Study

ST1
Kawade 2023

ST3
Kawade, 2023

5T4
Kawade 2023

ST5
Kawade, 2023

STEA
Kawade, 2023

STéB
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ST7F
Kawade, 2023

STV
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Figure 41 Proportion achieving PCV13 serotype-specific IgG >0.35ug/mL one month post-final dose, comparing 1p+1 and 3p+0

Serotype-specific OPA

For PCV13 serotype-specific OPA GMT, one RCT from India compared 1p+1 and 3p+0 one-month post-final dose,
so meta-analysis was not done. The estimated logGMRs indicate OPA GMTs were higher for 1p+1 for all 13
serotypes than 3p+0 (Figure 42).
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1p+1 3pt0
Study N logGMT SD N logGMT SD Difference in logGMTs logGMR  95%—Cl
(logGMR)

ST1

Kawade, 2023 22 727 09956 21 315 1.4050 ——+— 4.12 [3.39; 4.85]
ST3

Kawade, 2023 22 514 04442 20 351 1.7962 1.63 [0.82;2.44]
ST4

Kawade, 2023 22 B17 08862 20 481 1.5063 — 3.36 [2.60;4.12]
ST5

Kawade, 2023 22 663 07395 21 339 1.2558 — 3.24 [2.62;3.86)
STEA

Kawade,2023 21 B30 08859 21 624 14219 207 [1.35;2.78]
STEB

Kawade, 2023 22 793 12608 20 6.00 1.2668 1.93 [1.16; 2.69]
ST7F

Kawade, 2023 22 B25 06556 22 694 0.8932 1.31 [0.85,1.77]
STV

Kawade, 2023 22 749 08188 20 518 1.3877 232 [1.62;3.01]
ST14

Kawade, 2023 22 786 09232 22 628 1.7218 1.59 [0.77;2.40]
ST18C

Kawade, 2023 22 720 09465 20 421 1.8863 — . 299 [2.08;3.91]
ST19A

Kawade, 2023 22 830 09095 21 418 1.9434 ——> 4.13 [3.21;5.04]
ST19F

Kawade, 2023 22 751 11664 22 360 1.2782 —+— 391 [3.19;4.64]
ST23F

Kawade, 2023 22 B892 14842 21 650 1.2120 — 242 [1.61;3.23]

[ I 1
-4 -2 4

Favours 3p+0  Favours 1p+1

Figure 42 PCV13 serotype-specific OPA logGMR one month post-final dose, comparing 1p+1 and 3p+0

Serotype-specific Ol >8

For PCV13 serotype-specific OI>8, one study from India compared 1p+1 and 3p+0 one-month post-final dose.
Therefore, a meta-analysis was not done. RR from this study indicate the proportion with Ol > 8 were greater for
1p+1 for 8/13 serotypes (1, 3, 4, 5, 6B, 14, 19A, and 23F). For the remaining 5/13 serotypes (6A, 7F, 9V, 18C, and
19F) the OI>8 was similar between 1p+1 and 3p+0 (Figure 43).
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1p+1 3p+0

Study PCVI3VT N PCVI3VT N Risk Ratio RR 95%—Cl
(RR)
STH1
Kawade, 2023 22 22 6 20 ——+= 3.15 [1.67;5.95]
ST3
Kawade, 2023 21 22 9 20 —+— 212 [1.30; 3.47]
ST4
Kawade, 2023 22 22 15 20 B 1.32 [1.03; 1.69]
ST5
Kawade, 2023 22 22 17 21 — 1.23 [1.00; 1.50]
ST6A
Kawade, 2023 % 21 19 21 B 1.00 [0.82;1.22]
ST6B
Kawade, 2023 21 22 12 20 — B 1.59 [1.10; 2.30]
ST7F
Kawade, 2023 22 22 22 22 | 1.00 [0.92;1.09]
STV
Kawade, 2023 22 22 17 20 — 1.17 [0.98; 1.40]
ST14
Kawade, 2023 22 22 18 22 N 1.22 [1.00; 1.47]
ST18C
Kawade, 2023 22 22 17 20 T 1.17 [0.98; 1.40]
ST19A
Kawade, 2023 22 22 16 21 B 1.30 [1.03; 1.64]
ST19F
Kawade, 2023 21 22 18 22 — 1.17 [0.94; 1.45]
ST23F
Kawade, 2023 21 22 12 21 — 1.67 [1.14; 2.45]
f I I I
0.25 0.5 1 2 4

Favours 3p+0 Favours 1p+1

Figure 43 PCV13 serotype-specific Ol 28, one month post-final dose, comparing 1p+1 and 3p+0

PCV10 1p+1 vs 3p+0

Carriage

For PCV10 VT carriage, three eligible studies compared 1p+1 and 3p+0 at 18 months (Figure 44). Two studies
were from Vietnam (including one by Yoshida, a cRCT), and one was from India. There was little evidence of
statistical heterogeneity (1°=0%, 12 < 0.0001, p=0.46). The meta-analysis results favoured neither 1p+1 nor 3p+0.
To determine the effect of trial design (individually randomised vs cRCT), sensitivity analysis excluding the cRCT
was undertaken and found similar findings to the primary analysis (RR 0.93 [95% CI 0.57 to 1.52]).
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1p+1 3p+0 . .
Study PCVIOVT N PCVIOVT N Risk Ratio RR  95%-Cl Weight
(RR)

Smith-Vaughan, 2023 16 189 10 121 1.02 [048;218] 376%
Kawade,2023 14 107 17 112 —B— 0.86 [0.45;1.66] 50.0%
Yoshida, 2024 8 272 3 225 4': 221 [059;822] 124%
Random effects model 568 458 : 1.03 [0.65; 1.64] 100.0%
Heterogeneity: 1° = 0%, 1° < 0.0001, p = 0.46 ro rr rd

01 02 05 1 2 5 10
Favours 1p+1 Favours 3p+0

Figure 44 PCV10 vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and 3p+0

For PCV10 NVT carriage, two studies, both from Vietnam compared 1p+1 and 3p+0 at 18 months of age (Figure
44). There was little evidence of statistical heterogeneity (1=0%, t2=0, p=0.72).

The meta-analysis results favoured neither 1p+1 nor 3p+0.

1p+1 3p+0 Risk Ratio
Study PCVIONVTN PCVI0NVT N (RR) RR 95%-Cl Weight
Smith-Vaughan,2023 20 189 12 121 : 1.07 [0.54;210] 179%
Yoshida,2024 62 272 95 225 . 0.93 [0.68;1.28] 821%
Random effects model 461 346 <L 0.96 [0.72; 1.27] 100.0%
| | | T 1

Heterogeneity: 7= 0%, T = 0, p=072 ' '
01 02 05 1 2 5 10
Favours 1p+1 Favours 3p+0

Figure 45 PCV10 non-vaccine-type carriage post-final dose and before two years of age, comparing 1p+1 and 3p+0

To determine the effect of trial design (individually randomised vs cRCT), sensitivity analysis excluding the cRCT
was not undertaken as there was only one individually randomised trial.

Only one cRCT from Vietnam reported PCV10 serotype-specific carriage following the final dose for 1p+1 and
3p+0. There were no events in the 1p+1 group for 6/10 serotypes (1, 4, 5, 7F, 9V, and 18C). For the other four
serotypes (6B, 14, 19F, and 23F) the RR were similar between 1p+1 and 3p+0, however the wide confidence
intervals for some serotypes suggest uncertainty in the findings (Figure 46).
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1p+1 3p+0

Study PCVIOVT N PCVIOVT N Risk Ratio RR 95%—Cl
(RR)

ST1

Yoshida, 2024 0 272 0 225

ST4

Yoshida,2024 0 272 0 225

ST5

Yoshida,2024 0 272 0 225

ST6B

Yoshida,2024 2 272 1 225 —_—t 165 [0.15; 18.13]

ST7F

Yoshida, 2024 0 272 0 225

STOV

Yoshida,2024 0 272 0 225

ST14

Yoshida,2024 0 272 1 225 028 [0.01; 6.74]

sT18C

Yoshida,2024 0 272 0 225

ST19F

Yoshida,2024 3 272 1 225 B E— 248 [0.26; 23.69]

ST23F

Yoshida,2024 3 272 0 225 — 579 [0.30; 111.56]
[ T T 1
0.01 0.1 1 10 100

Favours 1p+1  Favours 3p+0

Figure 46 PCV10 serotype-specific carriage post-final dose and before two years of age, comparing 1p+1 and 3p+0

Serotype-specific IgG

For PCV10 serotype-specific IgG GMC and 1gG >0.35 pg/mL, only one study from India compared 1p+1 and 3p+0
one-month post-final dose. Therefore, meta-analyses were not done. The estimated logGMRs and RR from this
study for each serotype comparing 1p+1 to 3p+0 are shown in Figure 47 and 48, respectively.

The IgG GMC and proportion achieving 1gG >0.35 ug/mL were greater for 1p+1 compared with 3p+0 for all 10
serotypes.

1p+1 3pto
Study N logGMC SD N logGMC sD Difference in logGMCs logGMR  95%-Cl
(logGMR)

sT1

Kawade,2023 95 179 08113 101 -071 06310 == 250 [2.30;271]
8T4

Kawade,2023 108 1.34 06724 111 -0.53 0.8657 | 1.87 [1.66;2.07]
sTS

Kawade,2023 108 002 05451 111 -0.82 0.6135 -+ 0.84 [0.69; 0.99]
5TeB

Kawade,2023 107 099 08016 111 001 08191 |} 098 [076;1.19]
ST7F

Kawade,2023 108 121 05791 111 -0.14 07106 Ea 135 [1.17;1.52]
STOV

Kawade,2023 108 0.44 0.7044 111 -0.78 0.6388 ] 1.22 [1.04;1.40]
sT14

Kawade,2023 107 191 12409 111 073 11321 — 118 [0.86; 1.50]
S8T18C

Kawade,2023 107 1.70 0.7717 111 -0.34 0.8277 | 2.04 [1.83;2.25]
ST19F

Kawade,2023 106 2.80 1.0532 111 0.51 0.8852 T 2.30 [2.04;2.56]
ST23F

Kawade,2023 108 066 08501 111 -0.84 08625 Il 150 [127;173]

T T T T T 1
-3 -2 -1 0 1 2 3

Favours 3p+0 Favours 1p+1

Figure 47 PCV10 serotype-specific IgG logGMR one-month post-final dose, comparing 1p+1 and 3p+0
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1p+1 3p+0

Study PCVIOVT N PCVIOVT N Risk Ratio RR  95%-Cl
(RR)
sT1
Kawade 2023 94 95 68 101 B 147 [1.28;1.69]
ST4
Kawade 2023 106 108 74 111 B 147 [1.29,1.68]
sT5
Kawade 2023 105 108 66 111 — 164 [1.40;1.91]
ST6B
Kawade 2023 101 107 a4 111 - 111 [1.02;1.22]
ST7F
Kawade 2023 107 108 101 111 == 1.09 [1.02;1.16]
STOV
Kawade 2023 105 108 7111 - 152 [1.32;1.75]
ST14
Kawade, 2023 101 107 100 111 -+ 1.05 [0.97;1.13]
sT18C
Kawade 2023 107 108 82 111 B 1.34 [1.20;1.50]
ST19F
Kawade 2023 106 106 108 111 + 1.03 [1.00;1.06]
ST23F
Kawade 2023 98 108 46 111 ——— 219 [1.74;275]
I T T 1
0.25 05 1 2 4

Favours 3p+0  Favours 1p+1

Figure 48 Proportion achieving PCV10 serotype-specific IgG > 0.35 one-month post-final dose, comparing 1p+1 and 3p+0

Serotype-specific OPA
For PCV10 serotype-specific OPA GMT, only one study from India compared 1p+1 and 3p+0 one-month post-final
dose so a meta-analysis was not done. The estimated logGMRs for 1p+1 vs 3p+0 indicate 1p+1 was associated
with higher OPA GMTs for all serotypes, except for serotype 1, for which there was no difference between 1p+1
and 3p+0 (Figure 49).
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1p+1 3p+0

Study N logGMT SD N logGMT SD Difference in logGMTs logGMR 95%-ClI
(logGMR)

ST1

Kawade 2023 22 595 11404 22 360 7.5603 — 236 [-0.84;555]
S§T4

Kawade, 2023 22 769 09259 22 565 1.4479 — 204 [1.32;276]
STS

Kawade, 2023 22 643 08684 19 355 14636 —— 288 [2.13;383]
STEB

Kawade, 2023 22 74515131 21 608 12157 —_ 1.37 [055,219]
ST7F

Kawade 2023 22 79507375 21 7.03 1.2306 - 0.92 [0.31;1.53]
STV

Kawade, 2023 21 707 08673 21 556 14036 - 1.51 [0.81;227]
sT14

Kawade, 2023 22 784 14681 22 628 11344 —_— 156 [078;233]
ST18C

Kawade 2023 22 864 09449 22 550 11707 - 3.15 [2.52;3.78]
ST19F

Kawade 2023 22 822 07583 22 564 09290 — 258 [2.08;3.08]
ST23F

Kawade, 2023 22 78310270 22 680 1471 — 1.03 [0.28;1.78]

[ T T 1

Favours 3p+0  Favours 1p+1

Figure 49 PCV10 serotype-specific OPA logGMR one month post-final dose, comparing 1p+1 and 3p+0

For PCV10 serotype-specific OI>8, only one study from India compared 1p+1 and 3p+0 one-month post-final dose,
so a meta-analysis was not done. The estimated RR from this study found that for 3/10 serotypes (1, 9V, 23F)
1p+1 was associated with a greater proportion of Ol > 8 than 3p+0 , but for all other serotypes, there was no
difference (Figure 50).
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1p+1 3p+0

Study PCVIOVT N PCV1OVT N Risk Ratio RR 95%—Cl
(RR)

ST

Kawade,2023 21 22 3 22 ——+— 7.00 [2.44; 20.11]
ST4

Kawade, 2023 21 22 20 22 —+ 1.05 [0.89; 1.23]
STS

Kawade, 2023 21 22 15 19 — 1.21 [0.94; 1.55]
ST6B

Kawade, 2023 19 22 16 21 — 1.13 [0.85; 1.52]
ST7F

Kawade, 2023 21 22 21 21 + 0.96 [0.87; 1.04]
ST9V

Kawade, 2023 21 21 17 21 —+ 1.23 [1.00; 1.50]
ST14

Kawade, 2023 20 22 21 22 —+ 095 [0.81; 1.12]
sT18C

Kawade, 2023 21 22 19 22 —+ 111 [0.91; 1.34]
ST19F

Kawade, 2023 19 22 20 22 - 095 [0.77; 1.17]
ST23F

Kawade, 2023 21 22 16 22 = 1.31 [1.00; 1.72]

[ I I 1
0.1 05 1 2 10

Favours 3p+0  Favours 1p+1

Figure 50 PCV10 serotype-specific Ol 28 one month post-final dose, comparing 1p+1 and 3p+0

PCV13 and PCV10 1p+1 vs 3p+1

Carriage

For PCV13 VT carriage, there were no studies comparing 1p+1 and 3p+1 post-final dose at 18 months of age.

For PCV10 VT and NVT carriage, there was only one eligible study from Vietnam, so no meta-analyses were
conducted. Available data indicate no difference between 1p+1 and 3p+1 for PCV10 VT (RR 1.13 [95% CI 0.53 to
2.42]) and PCV10 NVT (RR 1.09 [95% CI 0.56 to 2.12]. No serotype-specific carriage data were available.
Serotype-specific IgG and OPA

For PCV13 and PCV10, there were no data for this outcome.

Post-final PCV dose between two and five years of age

This section presents the comparison of different schedules on PCV13 and PCV10 VT and NVT carriage for
children aged two to five years, post-final dose.
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PCV13 1p+1 vs 2p+1
Carriage

One study, conducted in South Africa, compared PCV13 1p+1 and 2p+1 between two and five years of age, with
results reported at three different ages: 36, 48, and 60 months. For PCV13 NVT carriage, the RR at 36 months was
0.38 (95% Cl 0.18 t0 0.80), 0.77 (95% CI 0.35 to 1.69) at 48 months, and 0.94 (95% Cl 0.39 to 2.26) at 60 months.
For PVC13 NVT carriage, the RR at 36 months was 0.86 (95% Cl 0.50 to 1.48), 0.56 (95% Cl 0.34 to 0.91) at 48
months, and 0.90 (95% Cl 0.56 to 1.43) at 60 months.

No data were available for PCV13 serotype-specific carriage.

Serotype-specific IgG and OPA

For PCV13, no data were available for both outcomes.

PCV10 1p+1 vs 2p+1

Carriage
The study conducted in South Africa also evaluated PCV10 VT and NVT carriage at three different ages (36, 48,
and 60 months) for 1p+1 vs 2p+1 between two and five years of age.

For PCV10 VT carriage, the RR at 36 months was 1.26 (95% Cl 0.54 to 2.92), 0.90 (95% Cl 0.34 to 2.41) at 48
months, and 1.37 (95% CI 0.56 to 3.37) at 60 months. For PCV10 NVT carriage, the RR at 36 months was 1.06 (95%
Cl0.67 to 1.66), 0.67 (95% Cl 0.44 to 1.01) at 48 months, and 1.23 (95% Cl 0.83 to 1.81) at 60 months

No data were available for serotype-specific carriage.

Serotype-specific IgG and OPA

For PCV10, no data were available for these outcomes.

PCV13 and PCV10 1p+1 vs 3p+0

Carriage and serotype-specific IgG and OPA
For both PCV13 and PCV10, there were no data available.

PCV13 and PCV10 1p+1 vs 3p+1
Carriage, serotype-specific IgG and OPA

For PCV13 and PCV10, there were no carriage or immunogenicity data available.

PCV13 1p+1 vs Op+0
Carriage, serotype-specific IgG and OPA

For PCV13 and PCV10, there were no carriage or immunogenicity data available.

Sub-analyses of carriage and immunogenicity outcomes by time point and
vaccine formulation

Sub-analyses can be found in Appendix 12. Overall, the findings did not differ from the main analysis.

Serotype-specific sub-analyses have been conducted, focusing on the serotypes shared across PCV7, PCV9,
PCV10, and PCV13. These include serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F from PCV7, and serotypes 1 and 5,
which are additional to PCV9. The analyses compare outcomes for serotype-specific carriage, 1gG GMC, and OPA
following a different number of doses (single dose vs. no dose, 1p vs. 2p, 1p vs. 3p), as data allowed. Overall, the
sub-analyses reinforced the findings in the main analyses, showing that while carriage outcomes were similar
between schedules, 1gG responses were higher with 2p and 3p compared with 1p.
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Additionally, the timing of the final 1p+1 dose was examined by comparing the logGMRs of 1p+1 with the final
dose at six months versus 2p+1, with those of 1p+1 with the final dose at nine months versus 2p+1. This sub-
analysis focuses on IgG and OPA outcomes, with no carriage data available for the timing comparison. Results of
this sub-analysis showed that with a six-month final dose, 1p+1 generally produced higher IgG responses (despite
some OPA advantages for 2p+1), whereas with a nine-month final dose the immunogenicity differences between
1p+1 and 2p+1 were minimal.

RoB and GRADE

RoB tables can be found in Appendix 13. The risk of bias assessments across the included randomised trials varied,
with most studies showing concerns or low risk across multiple domains. Most studies consistently showed low
risk in most domains, though some concerns about reporting were noted (13-16). A few studies had higher risk
of bias, particularly related to domain 2 (confounding) and domain 5 (reporting)(17-22).

GRADE (Appendix 14) was used to assess the certainty of evidence for PCV 1+1 schedules compared with 2p+0
and 3p+0 across key outcomes, including IPD, pneumonia, VT carriage, and immunogenicity.

For IPD, confidence was low due to reliance on a single PCV13 observational study from England, which, while
relevant, had wide confidence intervals leading to imprecision. For radiologic pneumonia, confidence was
moderate based on a PCV13 cluster-randomised trial from The Gambia. No studies were available for PCV10 for
IPD or pneumonia.

For post-primary VT carriage, confidence in the evidence for the effect of differing PCV13 and PCV10 dosing
schedules was high. RCTs and cRCTs provided consistent results with low statistical heterogeneity, and no
downgrades were applied for risk of bias, indirectness, or imprecision.

Confidence in the evidence for the effect of differing PCV13 and PCV10 dosing schedules on serotype-specific 1gG
>0.35 pg/mL post-primary series was moderate to low. PCV13 evidence was rated as moderate, with downgrades
for inconsistency and imprecision but an upgrade for dose response due to higher 1gG levels with increasing doses.
PCV10 evidence was rated as low due to similar concerns but without a dose-response upgrade.

For VT carriage post-final dose to <2 years, confidence in the evidence was moderate to low. For PCV13
confidence was moderate — while RCTs and cRCTs provided relevant data, confidence was downgraded for
imprecision. For PCV10, confidence was low due to both imprecision and inconsistency.

Confidence in the evidence for the effect of differing PCV13 and PCV10 dosing schedules on serotype-specific 1gG
logGMR post-final dose to <2 years was moderate to low. PCV13 evidence was rated as low due to study
limitations and high heterogeneity for some serotypes. PCV10 evidence was rated as moderate, with a downgrade
for study limitations.

CONCLUSION

For IPD, one study on VT IPD in under five-year-olds from England found no difference between PCV13 1p+1 nor
2p+1. For pneumonia, one cRCT in The Gambia among children aged two weeks to < 5 years found a similar risk
of radiological pneumonia between PCV10 1p+1 and 3p+0.

Post-primary series, compared with zero doses, 1p PCV10 reduced VT carriage, whereas no difference was
observed for PCV13. When comparing 1p to 2p or 3p post-primary series, there were no differences in VT carriage
for either vaccine, but there were no pre-final carriage data, so the duration of this effect is unknown. However,
2p and 3p were more immunogenic than 1p for both vaccines, a trend also seen for shared PCV7 and PCV9
serotypes and persisting until the pre-final dose. Substantial differences in immunogenicity were observed for
1p+1 vs 2p+1 when the final 1p+1 dose was administered at six or nine months.

Following the final dose, before two years of age, 1p+1 resulted in a greater reduction in VT carriage compared
to no dose. No differences in VT carriage were found between 1p+1 and 2p+1 or 3p+0. Serotype replacement was
lower with 1p+1 vs 2p+1 for both vaccines at different time points. For 1p+1 vs 3p+1, no PCV13 data were
available, and PCV10 data showed no difference in VT carriage by schedule.
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Analyses were limited by the small number of carriage events at all time points, reducing statistical power.
Furthermore, the meta-analyses included both individual and cRCTs, which may be assessing different vaccine
effects, with cRCTs additionally measuring indirect effects. However, sensitivity analyses excluding the cRCTs were
consistent with results from the primary analyses.

Summary

Available data indicate no difference in the incidence of VT IPD between 1p+1 and 2p+1 among children under
five years in England, three years after the schedule change. The findings from The Gambia found no difference
between radiological pneumonia incidence comparing 3+0 vs 1p+1 four years after the schedule change.

Post-primary, there was no difference in PCV13 VT carriage between 1p and Op. PCV10 1p was favoured for VT
carriage compared with Op, but there was little difference for NVT or serotype-specific carriage between 1p and
Op. For PCV13 and PCV10, there was little difference between 2p and 3p compared with 1p for VT, NVT, and
serotype-specific carriage, however, data were limited. For both PCV13 and PCV10, 2p was favoured over 1p for
serotype-specific IgG levels and the proportions of individuals achieving > 0.35 pg/mL across all serotypes, except
for serotype 3 in PCV13, where no clear preference was observed. Available data suggest PCV13 3p achieved
higher serotype-specific IgG levels and proportions of IgG >0.35 ug/mL than 1p for all PCV13 serotypes, except
serotype 3 for which results were similar between 1p and 3p. For PCV10, data suggest 3p achieved higher
serotype-specific 1gG levels and proportions of individuals achieving 1gG >0.35 pg/mL compared with 1p for all
serotypes. No OPA data were available for either vaccine.

There were no available data comparing pre-final dose immunogenicity between 1p and Op for PCV13 or PCV10.
For the 1p vs 2p comparison, 2p was favoured over 1p for several serotypes in both vaccines, with mixed results
for PCV13 and limited data for PCV10. For the 1p vs 3p comparison, 3p generally resulted in higher IgG GMCs for
multiple serotypes in both vaccines, although results were similar for some serotypes. No OPA data were available
for these comparisons.

Following the final dose to two years, 1p+1 was associated with lower VT carriage compared with zero doses for
PCV13 and PCV10. Neither 1p+1 nor Op+0 was favoured for non-vaccine type carriage for PCV10 and there were
PCV13 non-vaccine type carriage data to compare 1p+1 with zero doses. Results indicated neither 2p+1 or 3p+1
was associated with lower VT or NVT carriage compared with 1p+1 for PCV13 or PCV10 post-final dose to < 2
years. For most serotypes, 1p+1 had higher serotype-specific IgG levels compared with zero doses for PCV13 and
PCV10. No data were available for serotype-specific 1gG >0.35 ug/mL, OPA, or Ol post-final dose. The
immunogenicity of 1p+1 versus 2p+1 varied by serotype for both PCV13 and PCV10, with no consistent favouring
of 1p+1 or 2p+1. For PCV10, differences between schedules were minimal, with neither favoured for proportions
achieving IgG >0.35 pg/mL. In contrast, 1p+1 elicited higher 1gG levels and a greater proportion achieving 1gG
>0.35 pg/mL than 3p+0 for all serotypes in both PCV13 and PCV10. These findings suggest that while 1p+1
performs similarly to 2p+1, it generates a stronger immune response than 3p+0, highlighting the importance of a
booster dose.

For longer term protection between two and five years of age, 1p+1 showed VT carriage was lower at 36 months
for PCV13 compared with 2p+1, but did not differ by schedule at later time points. PCV13 1p+1 showed less
serotype replacement at 48 months compared with 2p+1, but this effect was not observed at 36 or 60 months.
This indicates that 1p+1 may offer some initial benefit in limiting serotype replacement compared with 2p+1. No
data were available for I1gG or OPA outcomes.
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APPENDICES

Appendix 1. Administrative Information

Registration

The protocol for this systematic review has been prepared in accordance with the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRISMA-P) Checklist (see Appendix 2)(24). The protocol has been
registered with the International Prospective Register of Systematic Reviews (PROSPERO, registration number
CRD42024560160, see Appendix 3).

Sources, Sponsor, and Roles

WHO'’s role includes financial support (WHO 2023/103/HQ/PCV) and reviewing the protocol to ensure it aligns
with global health priorities and standards. All decisions regarding the methodology, data interpretation, and
publication of findings are made by the research team. MCRI has supported the research infrastructure and
provided resources necessary for the systematic review but has not been involved in the protocol’s
conceptualisation or development.
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Appendix 2. PRISMA-P (Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols) Checklist

Section and topic ltem No  Checklist item
ADMINISTRATIVE INFORMATION
Title:
|dentification 1.1 Identify the report as a protocol of a systematic review
Update 1b If the protocol is for an update of a previous systematic review, identify as such
Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number
Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding author
Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; otherwise, state
plan for documenting important protocol amendments
Support:
Sources 5a Indicate sources of financial or other support for the review
Sponsor 5b Provide name for the review funder and/or sponsor
Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol
INTRODUCTION
Rationale Describe the rationale for the review in the context of what is already known
Objectives Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, comparators, and
outcomes (PICO)
METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years considered,
language, publication status) to be used as criteria for eligibility for the review
Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey literature
sources) with planned dates of coverage
Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be repeated
Study records:
Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review
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Selection process

11b

State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review (that is,
screening, eligibility and inclusion in meta-analysis)

Data collection process 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any processes for
obtaining and confirming data from investigators
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data assumptions and
simplifications
Outcomes and prioritisation 13 List and define all outcomes for which data will be sought, including prioritisation of main and additional outcomes, with rationale
Risk of bias in individual studies 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome or study
level, or both; state how this information will be used in data synthesis
Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of combining
data from studies, including any planned exploration of consistency (such as |2, Kendall’s T)
15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)
15d If quantitative synthesis is not appropriate, describe the type of summary planned
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies)
Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE)

Appendix 3. PROSPERO PROTOCOL REGISTRATION

The detailed protocol for

systematic review has been registered with PROSPERO and can be accessed at

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=560160. This registration ensures transparency and allows for tracking of any updates or changes to the

review process.
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Appendix 4. ELIGIBILITY CRITERIA

Eligibility criteria

Studies published in languages other than English were excluded to maintain consistency and manageability in
data synthesis and analysis. The review excluded animal studies, laboratory studies, dose-finding studies, case

reports, letters, and editorials due to their limited contribution to evidence synthesis. Appendix Table 1 outlines
eligibility criteria by PICO element
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Appendix Table 1 Eligibility criteria as defined by PICO elements

Include

Population

Children younger than five years
Children scheduled to receive their first PCV dose before six months and final PCV
dose before 18 months

Intervention — main analyses

1p+1 schedule of PCV7, PCV10, and PCV13 (for main analyses)

First dose scheduled at the same time a dose of DTP-containing vaccine offered
Final PCV dose scheduled from six to < 18 months

PCV7 or PCV9 with post-first dose outcome data and where the first dose was
administered before six months of age (sub-analyses only)

Comparator

2p+1, 3p+0, 3p+1 schedule of PCV7, PCV10 or PCV13 as per current WHO
recommendations
Zero doses of PCV

Outcomes

61

Serotype-specific immunoglobulin G (IgG) Geometric Mean Concentration (GMC),
measured in pg/mL

Serotype-specific Correlate of Protection (CoP) for 1gG — the percentage of
vaccinated individuals who achieve an IgG antibody level considered protective
against pneumococcal disease, > 0.35pug/mL.

Serotype-specific Opsonophagocytic Activity (OPA) Geometric Mean Titre (GMT).
Percentage of participants achieving the specified level of OPA for each serotype (Ol
of >8).

Vaccine-serotype carriage, number and rates of children carrying vaccine-included
serotypes, by vaccination schedule.

Non-vaccine serotype carriage, number and rates of children carrying non-vaccine
serotypes, by vaccination schedule.

Serotype-specific carriage, number and rates of children carrying specific serotypes,
by vaccination schedule.

The incidence rate — rates of pneumonia, by pneumonia definition and vaccination

Exclude

Children are not in this age range.
First PCV dose not before six months or final PCV dose after 18 months

PCV schedule other than 1p+1 (for main analyses)

First PCV dose not scheduled at the same time as DTP-containing vaccines

Final PCV dose not scheduled from six to < 18 months

Studies using PCV7 and PCV9 without post-first dose data (excluded from main
analyses but included in sub-analyses)

Where PCV received, the schedule differs from current WHO recommendations

Outcomes are not represented by vaccination schedules
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schedule.

IPD— number of IPD cases reported by vaccination schedule.

IPD — case counts for vaccine-serotype (PCV7, PCV9, PCV10, PCV13) IPD, as the
percentage reduction of case counts or incidence by vaccination schedule.

IPD — case counts for serotype-specific IPD, as the percentage reduction of cases or
incidence, by vaccination schedule.

Breakthrough vaccine serotype IPD and vaccine failures - number of vaccine
serotype IPD cases despite vaccination, measured in case counts.

Published in English

Published after 1st Jan 2000.

Randomised controlled trials (RCTs), cohort studies, case-control studies, and
population-based surveillance studies

Studies published only in languages other than English
Published before 1st Jan 2000.
Case reports, letters, editorials, animal, laboratory, and dose-finding studies.



Appendix 5. SEARCH STRATEGIES

EMBASE via Ovid

Embase Classic+Embase <1947 to 2024 Week 25>

1 exp pneumonia/ 442383

2 ((lower-respiratory adj3 infection*) or pneumonia or pneumonias or lung-inflammation* or lobitis or
nonspecific-inflammatory-lung-disease* or peripneumonia or pleuropneumonia or pleuropneumonitis or
pneumonic-lung* or pneumonic-pleurisy or pneumonic-pleuritis or pneumonitides or pneumonitis or pulmonal-
inflammation* or pulmonary-inflammation* or pulmonic-inflammation* or invasive-pneumococcal).tw,kf,dq.

321816

3 pneumococcal infection/ or pneumococcal pneumonia/ 12097

4 Streptococcus pneumoniae/ 55367

5 vaccine immunogenicity/ 8017

6 conjugate vaccine/ 700

7 (antigenicit* or immunogenicit* or vaccine-efficac*).tw,kf,dq. 95764

8 bacterium antibody/ 22710

9 opsonin/3213

10 phagocytosis/ 94971

11 opsonization/ 5351

12 (Opsonophagocyt* or Opsonin-Protein* or phagocyt* or opsonization or opsonisation).tw,kf,dq.
124377

13 outcome*.tw,kf,hw,dq. 4734343

14 lor2or3ordor5or6or7or8or9orl0orllorl2orl13 5432506

15 Pneumococcus vaccine/ 24637

16 (pnu-im?une or pnuim?une or pcv7 or pcv-7 or pcv10 or pev-10 or pevl3 or pev-13 or prevenar?7 or

prevenar-7 or prevenar10 or prevenar-10 or prevnarl3 or prevnar-13).tw,kf,dg. 5229

17 ((7-valent or seven-valent or 10-valent or ten-valent or 13-valent or thirteen-valent) and (pneumococcal

adj5 vaccine*)).tw,kf,dg. 4004

18 150r160r17 25369

19 (2-month? or 3-month? or 4-month? or 5-month? or 6-month? or 7-month? or 8-month? or 9-month?

or 10-month? or 11-month? or 12-month? or 13-month? or 14-month? or 15-month? or 16-month? or 17-
month? or 18-month? or 19-month? or 20-month? or 21-month? or 22-month? or 23-month? or 24-month? or
two-month? or three-month? or four-month? or five-month? or six-month? or seven-month? or eight-month? or
nine-month? or ten-month? or eleven-month? or twelve-month? or thirteen-month? or fourteen-month? or
fifteen-month? or sixteen-month? or seventeen-month? or eighteen-month? or nineteen-month? or twenty-
month? or twenty-one-month? or Under-2-year? or Below-2-year? or Less-than-2-year? or Under-two-year? or
Below-two-year? or Less-than two-year? or newborn* or new-born* or baby or babies or neonat* or neo-nat* or
infan* or toddler* or pre-school* or preschool* or one-year-old* or one-years-old* or two-year-old* or two-
years-old* or three-year-old* or three-years-old* or four-year-old* or four-years-old* or five-year-old* or five-
years-old* or 1-year-old* or 1-years-old* or 2-year-old* or 2-years-old* or 3-year-old* or 3-years-old* or 4-year-
old* or 4-years-old* or 5-year-old* or 5-years-old* or aged-one or aged-1 or aged-two or aged-2 or aged-three
or aged-3 or aged-four or aged-4 or aged-five or aged-5 or less-than-5-years or less-than-five-years or younger-

than-5-years or younger-than-five-years).tw,kf,hw,dq. 4544516

20 (schedule or dose or dosing or doses).tw,kf,hw,dg. 3083841

21 drug dose/ 31216

22 20 or 21 3083841

23 pharynx/ or exp nasopharynx/ or exp oropharynx/ 78249

24 (Pharyn* or nasopharyn* or oropharyn*).tw,kf,dq. 179805

25 23 or 24 213335

26 disease carrier/ 37816

27 (carriage or density or densities or load or bacterial-load or biome or microbiome or coloni#fation or

carrier-state or CFU or colony-forming or colony-formation or heterozygo* or genome-equivalent* or genomic-
equivalent® or GE or CT or Cq).tw,kf,dq. 2580115

28 26 0r 27 2613231
29 18 and 19 and 22 and 25 and 28 253
30 14 and 18 and 19 and 22 2012
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31 29 or 30 2020

32 case report/ 3113281

33 limit 31 to (conference abstract or conference paper or "conference review" or editorial or letter or
"preprint (unpublished, non-peer reviewed)") 294

34 31 not (32 or 33) 1666

35 limit 34 to (english language and yr="2000 -Current") 1532

MEDLINE via Ovid

Ovid MEDLINE(R) ALL <1946 to June 21, 2024>

1 exp *Pneumonia/ 332401

2 ((lower-respiratory adj3 infection*) or pneumonia or pneumonias or lung-inflammation* or lobitis or

nonspecific-inflammatory-lung-disease* or peripneumonia or pleuropneumonia or pleuropneumonitis or
pneumonic-lung* or pneumonic-pleurisy or pneumonic-pleuritis or pneumonitides or pneumonitis or pulmonal-
inflammation* or pulmonary-inflammation* or pulmonic-inflammation* or invasive-pneumococcal).tw,kf.

204206

3 *pneumococcal infections/ 11780

4 *Streptococcus pneumoniae/ 16065

5 immunogenicity, vaccine/ or vaccine efficacy/ 4529

6 (antigenicit* or immunogenicit* or vaccine-efficac*).tw,kf. 72506

7 *Antibodies, Bacterial/bl or *Opsonin Proteins/bl or *phagocytosis/ or *opsonization/ 27363

8 (Opsonophagocyt* or Opsonin-Protein* or phagocyt* or opsonization or opsonisation).tw,kf.
95366

9 outcome*.tw,kf, hw. 3395859

10 lor2or3ord4or5or6or7or8or9 3952024

11 exp *Pneumococcal Vaccines/ 5684

12 (pnu-im?une or pnuim?une or pcv7 or pcv-7 or pcvl0 or pev-10 or pevl3 or pev-13 or prevenar? or

prevenar-7 or prevenarl0 or prevenar-10 or prevnarl3 or prevnar-13).tw,kf. 3420

13 ((7-valent or seven-valent or 10-valent or ten-valent or 13-valent or thirteen-valent) and (pneumococcal

adj5 vaccine*)).tw,kf. 3077

14 1lorl120r13 7774

15 (2-month? or 3-month? or 4-month? or 5-month? or 6-month? or 7-month? or 8-month? or 9-month?

or 10-month? or 11-month? or 12-month? or 13-month? or 14-month? or 15-month? or 16-month? or 17-
month? or 18-month? or 19-month? or 20-month? or 21-month? or 22-month? or 23-month? or 24-month? or
two-month? or three-month? or four-month? or five-month? or six-month? or seven-month? or eight-month? or
nine-month? or ten-month? or eleven-month? or twelve-month? or thirteen-month? or fourteen-month? or
fifteen-month? or sixteen-month? or seventeen-month? or eighteen-month? or nineteen-month? or twenty-
month? or twenty-one-month? or Under-2-year? or Below-2-year? or Less-than-2-year? or Under-two-year? or
Below-two-year? or Less-than two-year? or newborn* or new-born* or baby or babies or neonat* or neo-nat* or
infan* or toddler* or pre-school* or preschool* or one-year-old* or one-years-old* or two-year-old* or two-
years-old* or three-year-old* or three-years-old* or four-year-old* or four-years-old* or five-year-old* or five-
years-old* or 1-year-old* or 1-years-old* or 2-year-old* or 2-years-old* or 3-year-old* or 3-years-old* or 4-year-
old* or 4-years-old* or 5-year-old* or 5-years-old* or aged-one or aged-1 or aged-two or aged-2 or aged-three
or aged-3 or aged-four or aged-4 or aged-five or aged-5 or less-than-5-years or less-than-five-years or younger-
than-5-years or younger-than-five-years).tw,kf,hw. 3484160

16 (schedule or dose or dosing or doses).tw,kf,hw. 1981357

17 *pharynx/ or exp *nasopharynx/ or exp *oropharynx/25473

18 (Pharyn* or nasopharyn* or oropharyn*).tw,kf. 125341

19 17 or 18 136163

20 *Carrier State/ 11891

21 (carriage or density or densities or load or bacterial-load or biome or microbiome or coloni#ation or
carrier-state or CFU or colony-forming or colony-formation or heterozygo* or genome-equivalent* or genomic-
equivalent® or GE or CT or Cq).tw,kf. 1935740

22 20 0r 21 1941653

23 14 and 15and 16 and 19 and 22 223

24 10and 14 and 15and 16 1241

25 23 or 24 1263
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26 limit 25 to (case reports or comment or editorial or letter or preprint) 26

27 25 not 26 1237

28 limit 27 to (english language and yr="2000 -Current") 1184
PubMed

#1 “lower-respiratory infection”[tiab:~2]

#2 title/abstract

“pneumonia” OR “pneumonias” OR “lung-inflammation*” OR “lobitis” OR “nonspecific-inflammatory-lung-
disease*” OR “peripneumonia” OR “pleuropneumonia” OR “pleuropneumonitis” OR “pneumonic-lung*” OR
“pneumonic-pleurisy” OR “pneumonic-pleuritis” OR “pneumonitides” OR “pneumonitis” OR “pulmonal-
inflammation*” OR “pulmonary-inflammation*” OR “pulmonic-inflammation*” OR “invasive-pneumococcal” OR
“pneumococcal-infection*” OR “Streptococcus-pneumoniae”

#3 title/abstract

“antigenicit*” OR “immunogenicit*” OR “vaccine-efficac*” OR “antibod*” OR “Opsonophagocyt*” OR “Opsonin-
Protein*” OR “phagocyt*” OR “opsonization” OR “opsonization” OR “outcome*”

#4 #1 OR #2 OR #3

#5 title/abstract

“pnu-imune” OR “pnu-immune” OR “pnuimune” OR “pnuimmune” OR “pcv7” OR “pcv-7” OR “pcv10” OR “pev-
10” OR “pcvl3” OR “pcv-13” OR “prevenar7” OR “prevenar-7” OR “prevenarl0” OR “prevenar-10” OR
“prevnarl3” OR “prevnar-13”

#6 title/abstract

(“7-valent” OR “seven-valent” OR “10-valent” OR “ten-valent” OR “13-valent” OR “thirteen-valent”) AND
“pneumococcal” AND “vaccine*”

#7 #5 OR #6

#8 title/abstract

“2-month*” OR “3-month*” OR “4-month*” OR “5-month*” OR “6-month*” OR “7-month*” OR “8-month*” OR
“9-month*” OR “10-month*” OR “11-month*” OR “12-month*” OR “13-month*” OR “14-month*” OR “15-
month*” OR “16-month*” OR “17-month*” OR “18-month*” OR “19-month*” OR “20-month*” OR “21-month*”
OR “22-month*” OR “23-month*” OR “24-month*” OR “two-month*” OR “three-month*” OR “four-month*” OR
“five-month*” OR “six-month*” OR “seven-month*” OR “eight-month*” OR “nine-month*” OR “ten-month*” OR
“eleven-month*” OR “twelve-month*” OR “thirteen-month*” OR “fourteen-month*” OR “fifteen-month*” OR
“sixteen-month*” OR “seventeen-month*” OR “eighteen-month*” OR “nineteen-month*” OR “twenty-month*”
OR “twenty-one-month*” OR “Under-2-year*” OR “Below-2-year*” OR “Less-than-2-year*” OR “Under-two-
year*” OR “Below-two-year*” OR “Less-than two-year*” OR “newborn*” OR “new-born*” OR “baby” OR “babies”
OR “neonat*” OR “neo-nat*” OR “infan*” OR “toddler*” OR “pre-school*” OR “preschool*” OR “one-year-old*”
OR “one-years-old*” OR “two-year-old*” OR “two-years-old*” OR “three-year-old*” OR “three-years-old*” OR
“four-year-old*” OR “four-years-old*” OR “five-year-old*” OR “five-years-old*” OR “1-year-old*” OR “1-years-
old*” OR “2-year-old*” OR “2-years-old*” OR “3-year-old*” OR “3-years-old*” OR “4-year-old*” OR “4-years-
old*” OR “5-year-old*” OR “5-years-old*” OR “aged-one” OR “aged-1” OR “aged-two” OR “aged-2” OR “aged-
three” OR “aged-3” OR “aged-four” OR “aged-4” OR “aged-five” OR “aged-5" OR “less-than-5-years” OR “less-
than-five-years” OR “younger-than-5-years” OR “younger-than-five-years”

#9 title/abstract

“schedule” OR “dose” OR “dosing” OR “doses”

#10 title/abstract

“Pharyn*” OR “nasopharyn*” OR “oropharyn*”

#11 title/abstract

“carriage” OR “density” OR “densities” OR “load” OR “bacterial-load” OR “biome” OR “microbiome” OR
“coloni*ation” OR “carrier-state” OR “CFU” OR “colony-forming” OR “colony-formation” OR “heterozygo*” OR
“genome-equivalent*” OR “genomic-equivalent*” OR “GE” OR “CT” OR “Cq”

#12 All fields NOTNLM OR publisher[sb] OR inprocess[sb] OR pubmednotmedline[sb] OR indatareview[sb] OR
pubstatusaheadofprint

#13 #7 AND #8 AND #9 AND #10 AND #11 AND #12

#14 #4 AND #7 AND #8 AND #9 AND #12

#14 #13 OR #14
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Appendix 6. STUDY RECORDS

Data management

All articles obtained from the search strategy were imported into COVIDENCE(25). Following deduplication,
records that met eligibility criteria (as outlined in Appendix Table 1) were retrieved for full-text screening. Two
reviewers (QL and MB-H) independently screened full-text reports. A third reviewer (FR or EN) arbitrated
discrepancies.

Data extraction

Study details extracted included publication year, study design, setting, country or countries of study conduct,
participant demographics such as age and health status, and the types and schedules of PCV administered.

Outcome measures were extracted according to predefined criteria in the studies, covering the incidence and
incidence rates of IPD, the incidence and incidence rates of pneumonia, the rates of VT and NVT nasopharyngeal
carriage, and immunogenicity indices such as IgG and OPAs. There is no gold standard definition of pneumonia
sufficiently sensitive and specific to capture all cases of pneumococcal pneumonia. Therefore, the following
categories of pneumonia were used as defined by each study: pneumococcal pneumonia, hospitalised
pneumonia, clinical pneumonia, and radiological (X-ray-confirmed) pneumonia. Whenever necessary, authors
were contacted to acquire data.

Data extraction was conducted independently by two investigators per included study, with any discrepancies
resolved through discussion with a third reviewer, as necessary. In cases where essential data were missing or
incomplete, efforts were made to contact study authors to obtain necessary information. If data could not be
obtained despite these efforts, the study was noted as having missing data.

We contacted several researchers for data contributions. Dr Courtney Olwagen and Dr Anand Kawade shared
data that were not extractable directly from their published studies (20, 26). Manish Sadarangani provided
additional unpublished data from his trial (23). Furthermore, Prof Grant Mackenzie and Prof Yoshida Lay Mint,
whose studies meet the PICO but are not yet published, have expressed interest in sharing their data for our
review when available (12, 27).

Data were extracted from articles in prepared Excel templates. Data were imported into Stata 18.0 and for
cleaning and description analysis (28). Data were exported to R for meta-analyses using the meta-package (29-
31).
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Appendix 7. DESCRIPTIVE AND META-ANALYSES METHODS

Descriptive analysis

Study characteristics were summarised, including study design, location, and participant demographics. Data
were grouped by outcome domain (i.e. IPD, pneumonia, immunogenicity, carriage). Key outcome measures were
outlined, including rates of invasive IPD, pneumonia, and nasopharyngeal carriage rates of vaccine and non-
vaccine serotypes. Immunogenicity data (GMCs and OPA) were summarised.

Our primary objective was to evaluate the effectiveness of PCV 1p+1 PCV, with the final dose given at or after nine
months, compared to 3p+0, 2p+1, and 3p+1. We analysed PCV dose schedules, comparing two doses (1p+1)
against three (2p+1, 3p+0) and four doses (3p+1). Additionally, we assessed the efficacy/effectiveness of the 1p+1
schedule compared with receiving zero doses of PCV.

Meta-analyses were conducted separately for each comparison, outcome, and time point. We analysed data from
RCTs and non-randomised studies separately. Random-effects meta-analysis models were fitted due to expected
clinical and methodological differences. We used the restricted maximum likelihood (REML) estimator for
heterogeneity variance and the Hartung-Knapp-Sidik-Jonkman method for confidence intervals. Heterogeneity
was tested using the x2 test (significance level of 0.10) and assessed with the 12 statistic. Sufficient studies allowed
for calculating a prediction interval to summarise the spread of underlying true intervention effects.

For cluster RCTs, we used reported effect measures and standard errors accounting for intra-cluster correlation
(ICC). We have indicated where adjustment for clustering had not been performed for cRCTs. For multi-arm trials,
we combined groups to create a single pair-wise comparison. If a study reported data across multiple years, we
considered data from the most recent year in the primary analysis due to the potential impact of herd immunity
effects.

Analyses were conducted on available data without using imputation methods for missing data. Subgroup
analyses were conducted based on the PCV formulation (PCV7, PCV9, PCV10, and PCV13) and study type
(randomised vs. non-randomised). Meta-analyses within each subgroup assessed the impact on IPD, pneumonia,
nasopharyngeal carriage, and immunogenicity. Comparisons between 1p+1 and zero doses were included to
examine the baseline effects of PCV vaccination in a reduced dose schedule. We used random-effects meta-
regression to account for differences and potential biases between studies.

Post-first dose data from studies using PCV7 and PCV9, where the first dose was administered before six months
of age, have been included in sub-analyses but have not contributed to the main analysis. This is because earlier
PCVs may generate a higher immunogenic response, which could potentially skew the main analyses if they were
included.

Data included in the syntheses were checked for consistency with original study results. Results are presented in
GRADE tables, adhering to GRADE methodology to evaluate the certainty of evidence across studies.

The timing/age of outcome measurements have been provided in Table 1. For IPD and pneumonia outcomes,
analyses included age groups under five years. For nasopharyngeal carriage, outcomes were assessed at least four
weeks post-primary and before any booster dose, post-final dose to less than two years of age, and post-final
dose from two years of age to less than five years of age, as data allows. For immunogenicity outcomes, 1gG
assessment was assessed one-month post-primary, pre-final dose, and one-month post-final dose. OPAs were
assessed at one-month post-primary series and final dose (as defined below):

e One-month post-primary (this assessment acknowledges age-related confounding, yet the main effect
is attributed to the primary course)
o For 1p+1, one-month after the first dose
o For 2p+1, one-month after the second dose
o For3p+0 & 3p+1, one-month after the third dose
e Pre-final dose
o For 1p+1, immediately before booster dose
o For 2p+1, immediately before booster dose
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o For 3p+0, at the same age as the booster dose is given in the 1p+1 group
o 3p+1, immediately before booster dose
One-month post-final dose
o For 1p+1, one-month post-booster dose
o For 2p+1, one-month post-booster dose
o For 3p+0, one-month-post-final
o 3p+1, one-month post-booster dose



Planned meta-analyses

Appendix Table 2 List of planned analyses

Outcome measure

Summary measure

OUTCOME DOMAIN: INVASIVE PNEUMOCOCCAL DISEASE

1.1
1.2
13
1.4
2.1
2.2
2.3
2.4
3.1
3.2
33
3.4

Invasive pneumococcal disease
Invasive pneumococcal disease
Invasive pneumococcal disease
Invasive pneumococcal disease
Vaccine-type IPD

Vaccine-type IPD

Vaccine-type IPD

Vaccine-type IPD
Serotype-specific IPD
Serotype-specific IPD
Serotype-specific IPD
Serotype-specific IPD

OUTCOME DOMAIN: PNEUMONIA

4.1
4.2
4.3
4.4
5.1
5.2
5.3
5.4
6.1
6.2
6.3
6.4
7.1
7.2
7.3
7.4

OUTCOME DOMAIN: NASOPHARYNGEAL CARRIAGE

8.1
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Pneumococcal pneumonia
Pneumococcal pneumonia
Pneumococcal pneumonia
Pneumococcal pneumonia
Clinical pneumonia
Clinical pneumonia
Clinical pneumonia
Clinical pneumonia
Radiologic pneumonia
Radiologic pneumonia
Radiologic pneumonia
Radiologic pneumonia
Hospitalised pneumonia
Hospitalised pneumonia
Hospitalised pneumonia
Hospitalised pneumonia

Vaccine-serotype carriage

Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate

Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate
Incidence rate

Proportion

Effect measure

IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR

IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR
IRR

Risk ratio

Comparison

1p+1vs 2p+1
1p+1 vs 3p+0
1p+1vs 3p+1
1p+1 vs Op+0
1p+1vs 2p+1
1p+1vs 3p+0
1p+1vs 3p+1
1p+1 vs Op+0
1p+1vs 2p+1
1p+1 vs 3p+0
1p+1vs 3p+1
1p+1 vs Op+0

1p+1vs 2p+1
1p+1vs 3p+0
1p+1vs 3p+1
1p+1 vs Op+0
1p+1vs 2p+1
1p+1 vs 3p+0
1p+1vs 3p+1
1p+1 vs Op+0
1p+1vs 2p+1
1p+1vs 3p+0
1p+1vs 3p+1
1p+1 vs Op+0
1p+1vs 2p+1
1p+1 vs 3p+0
1p+1vs 3p+1
1p+1 vs Op+0

1p+1vs 2p+l

Timing

Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years

Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years
Age < five years

Post-primary series

Data available for synthesis (Y/N)

Yes
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

PCV13- No

PCV10- Yes

PCV9- No

PCV7- Yes (sub-analyses)



8.2

8.3

8.4

9.1

9.2

9.3

9.4

10.1

10.2

10.3

10.4
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Vaccine-serotype carriage

Vaccine-serotype carriage

Vaccine-serotype carriage

Non-vaccine-serotype carriage

Non-vaccine-serotype carriage

Non-vaccine-serotype carriage

Non-vaccine-serotype carriage

Serotype-specific carriage

Serotype-specific carriage

Serotype-specific carriage

Serotype-specific carriage

Vaccine-serotype carriage

Vaccine-serotype carriage

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

1p+1 vs 3p+0

1p+1vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1 vs 3p+0

1p+1vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1vs 3p+0

1p+1vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1 vs 3p+0

Post-primary series

Post-primary series

Post-primary series

Post-primary series

Post-primary series

Post-primary series

Post-primary series

Post-primary series

Post-primary series

Post-primary series

Post-primary series

Post-final to < 2
years
Post-final to <2
years

PCV13- No

PCV10- Yes

PCV9- No

PCV7- Yes (sub-analyses)
PCV13- No

PCV10- No

PCV9- No

PCV7- No

PCV13- No

PCV10- Yes

PCV9- No

PCV7- Yes (sub-analyses)
PCV13- No

PCV10- Yes

PCV9- No

PCV7- Yes (sub-analyses)
PCV13- No

PCV10- Yes

PCV9- No

PCV7- Yes (sub-analyses)
PCV13- No

PCV10- No

PCV9- No

PCV7- No

PCV13- No

PCV10- Yes

PCV9- No

PCV7- Yes (sub-analyses)
PCV13- No

PCV10- Yes

PCV13- No

PCV10- Yes

PCV13- No

PCV10- No

PCV13- No

PCV10- No

PCV13- Yes

PCV10- Yes

PCV13- No

PCV10- Yes



131

13.2

13.3

13.4

141

14.2

14.3

14.4

15.1

15.2

153

15.4

16.1

16.2
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Vaccine-serotype carriage
Vaccine-serotype carriage
Non-vaccine-serotype carriage
Non-vaccine-serotype carriage
Non-vaccine-serotype carriage
Non-vaccine-serotype carriage
Serotype-specific carriage
Serotype-specific carriage
Serotype-specific carriage
Serotype-specific carriage
Vaccine-serotype carriage
Vaccine-serotype carriage
Vaccine-serotype carriage
Vaccine-serotype carriage
Non-vaccine-serotype carriage
Non-vaccine-serotype carriage
Non-vaccine-serotype carriage
Non-vaccine-serotype carriage
Serotype-specific carriage

Serotype-specific carriage

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Proportion

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

Risk ratio

1p+1vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1 vs 3p+0

1p+1vs 3p+l

1p+1 vs Op+0

1p+1vs 2p+1

1p+1 vs 3p+0

1p+1vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+l

1p+1vs 3p+0

1p+1vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1 vs 3p+0

1p+1 vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1vs 3p+0

Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years
Post-final
years

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

<

<

<

<

<

five

five

five

five

five

five

five

five

five

five

PCV13- No
PCV10- No
PCV13- No
PCV10- Yes
PCV13- Yes
PCV10- Yes
PCV13- No
PCV10- Yes
PCV13- No
PCV10- No
PCV13- No
PCV10- Yes
PCV13- No
PCV10- Yes
PCV13- No
PCV10- Yes
PCV13- No
PCV10- No
PCV13- No
PCV10- Yes
PCV13- Yes
PCV10- Yes
PCV13- No
PCV10- No
PCV13- No
PCV10- No
PCV13- No
PCV10- No
PCV13- Yes
PCV10- Yes
PCV13- No
PCV10- No
PCV13- No
PCV10- No
PCV13- No
PCV10- No
PCV13- No
PCV10- No
PCV13- No
PCV10- No



16.3

16.4

Serotype-specific carriage

Serotype-specific carriage

OUTCOME DOMAIN: IMMUNOGENICITY

17.1

17.2

17.3

17.4

18.1

18.2

18.3

18.4

19.1

19.2

19.3

19.4

20.1

20.2

20.3

20.4

211

21.2

72

Serotype-specific I1gG
Serotype-specific IgG
Serotype-specific IgG
Serotype-specific IgG
Serotype-specific IgG >0.35ug/mL
Serotype-specific IgG >0.35ug/mL
Serotype-specific IgG >0.35ug/mL
Serotype-specific IgG >0.35ug/mL
Serotype-specific IgG
Serotype-specific I1gG
Serotype-specific I1gG
Serotype-specific IgG
Serotype-specific I1gG
Serotype-specific I1gG
Serotype-specific IgG
Serotype-specific I1gG
Serotype-specific OPA

Serotype-specific OPA

Proportion

Proportion

Geometric mean

Geometric mean

Geometric mean

Geometric mean

Proportion

Proportion

Proportion

Proportion

Geometric mean

Geometric mean

Geometric mean

Geometric mean

Geometric mean

Geometric mean

Geometric mean

Geometric mean

Geometric mean

Geometric mean

Risk ratio

Risk ratio

GMR

GMR

GMR

GMR

Risk ratio

Risk ratio

Risk ratio

Risk ratio

GMR

GMR

GMR

GMR

GMR

GMR

GMR

GMR

GMR

GMR

1p+1vs 3p+1

1p+1vs Op+0

1p+1vs 2p+1

1p+1vs 3p+0

1p+1vs 3p+1l

1p+1 vs Op+0

1p+1vs 2p+1

1p+1 vs 3p+0

1p+1vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1vs 3p+0

1p+1vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1 vs 3p+0

1p+1 vs 3p+1

1p+1 vs Op+0

1p+1vs 2p+1

1p+1vs 3p+0

Post-final to < five
years

Post-final to < five
years

Post-primary series
Post-primary series
Post-primary series
Post-primary series
Post-primary series
Post-primary series
Post-primary series
Post-primary series
Pre-final

Pre-final

Pre-final

Pre-final

Post-final

Post-final

Post-final

Post-final

Pre-final

Pre-final

PCV13- No
PCV10- No
PCV13- No
PCV10- No

PCV13- Yes
PCV10- Yes
PCV13- Yes
PCV10- Yes
PCV13- No
PCV10- No
PCV13- No
PCV10- No
PCV13- Yes
PCV10- Yes
PCV13- Yes
PCV10- Yes
PCV13- No
PCV10- No
PCV13- No
PCV10- Yes
PCV13- Yes
PCV10- Yes
PCV13- Yes
PCV10- Yes
PCV13- No
PCV10- No
PCV13- No
PCV10- No
PCV13- Yes
PCV10- Yes
PCV13- Yes
PCV10- Yes
PCV13- No
PCV10- Yes
PCV13- Yes
PCV10- Yes
PCV13- No
PCV10- No
PCV13- No



PCV10- No

21.3 Serotype-specific OPA Geometric mean GMR 1p+1vs 3p+1 Pre-final PCV13- No
PCV10- No
21.4 Serotype-specific OPA Geometric mean GMR 1p+1 vs Op+0 Pre-final PCV13- No
PCV10- No
22.1 Serotype-specific Ol >8 Proportion Risk ratio 1p+1vs 2p+1 Pre-final PCV13- No
PCV10- No
22.2 Serotype-specific Ol >8 Proportion Risk ratio 1p+1 vs 3p+0 Pre-final PCV13- No
PCV10- No
22.3 Serotype-specific Ol >8 Proportion Risk ratio 1p+1vs 3p+1 Pre-final PCV13- No
PCV10- No
22.4 Serotype-specific Ol >8 Proportion Risk ratio 1p+1 vs Op+0 Pre-final PCV13- No
PCV10- No
23.1 Serotype-specific OPA Geometric mean GMR 1p+1vs 2p+1 Post-final PCV13- Yes
PCV10- Yes
23.2 Serotype-specific OPA Geometric mean GMR 1p+1vs 3p+0 Post-final PCV13- Yes
PCV10- Yes
233 Serotype-specific OPA Geometric mean GMR 1p+1vs 3p+l Post-final PCV13- No
PCV10- No
23.4 Serotype-specific OPA Geometric mean GMR 1p+1 vs Op+0 Post-final PCV13- No
PCV10- No
24.1 Serotype-specific Ol >8 Proportion Risk ratio 1p+1vs 2p+1 Post-final PCV13- Yes
PCV10- Yes
24.2 Serotype-specific Ol >8 Proportion Risk ratio 1p+1 vs 3p+0 Post-final PCV13- Yes
PCV10- Yes
24.3 Serotype-specific Ol >8 Proportion Risk ratio 1p+1vs 3p+1 Post-final PCV13- No
PCV10- No
24.4 Serotype-specific Ol >8 Proportion Risk ratio 1p+1 vs Op+0 Post-final PCV13- No
PCV10- No

Notes: GMR=Geometric mean ratio. GMRs will be synthesised on the logarithmic scale; IRR =incidence rate ratio; Vaccine-type serotype carriage and non-vaccine serotype
carriage will be repeated for PCV7, PCV9, PCV10 and PCV13; Vaccine-type IPD will be repeated for PCV7, PCV9, PCV10 and PCV13

SYNTHESIS METHODS

Continuous outcomes

The continuous outcomes (IgG and OPA values) were expected to be skewed. The data required for synthesis included the geometric mean, 95% confidence intervals and
sample sizes. Data were analysed on the log-scale as follows:
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1. The natural logarithm of the geometric means and the upper and lower limits of the 95% confidence intervals were calculated for each group.

2. The standard deviations of the log-transformed data were computed using the sample size (N) and upper and lower limits of the 95% Cl, using the formula (see
Cochrane handbook 6.5.2.2): SD = /N = (upper limit — lower limit)/3.92

3. Meta-analyses were performed on the scale of the natural log data, where the effect measure was a difference in log-transformed geometric means.

4. Results were exponentiated for presentation

Binary outcomes

Binary outcomes included nasopharyngeal carriage outcomes and dichotomised immunogenicity measures (e.g., the proportion of participants with 18G>0.35ug/ml or OI1>8).
For all binary outcomes, the effect measure was the risk ratio (i.e., the ratio of risk/proportion in the intervention group divided by risk/proportion in the comparator group).

Where possible, binary outcomes were extracted directly as raw numbers (i.e. numbers of events and sample sizes in the intervention and comparator groups) for analysis. If
raw numbers were not available, then the risk ratios and standard errors were extracted (or calculated). We calculated SE for a risk ratio from a confidence interval as follows,
(see Cochrane Section 3.1.2):

Calculated the natural logarithm (In) of the reported lower limit of the RR, i.e. lower limit = In(lower confidence limit given for RR)
Calculated upper limit = In(upper confidence limit given for RR)

Calculated Intervention ef fect estimate = InRR

If it was a 95% confidence interval, then the SE was calculated as: SE = (upper limit — lower limit)/3.92

Synthesis was performed on the log-scale.

vk W

If there were no events in one or more arms, then a continuity correction was applied.

Synthesis of summary and effect measures

If summary measures by group (e.g., number of events and non-events for carriage outcomes, geometric mean concentrations and 95% confidence intervals for IgG data) were
available for all studies in a specific meta-analysis, these data were used in the meta-analysis. If some studies only provided effect measures (e.g., risk ratio or geometric mean
ratio with 95% confidence intervals), the effect measures and standard errors were pooled in the meta-analysis. This approach allowed us to synthesise both types of available
data, ensuring that the maximum amount of information was used in the meta-analysis.

Incidence outcomes

The incidence outcomes included the disease outcomes (IPD and pneumonia), with the effect measure being the incidence rate ratio. Where possible, the number of events
and person-time at risk were extracted for each group and synthesised using the raw values. If the raw data were not available, then incidence rate ratios and standard errors
were combined (using methods described in the section above on binary outcomes).
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Appendix 8. STUDY CONDUCT AND DISSEMINATION

Study conduct and protocol

This review has been conducted and reported in line with the PRISMA guidelines (32) (see Appendix 9, PRISMA
2020 Statement) and the protocol is registered with the International Prospective Register of Systematic Reviews
(PROSPERO, registration number CRD42024560160). Any changes to the protocol that has affected the scientific
intent or study design has been considered an amendment. All such amendments were documented and
submitted to PROSPERO before being implemented.

Financial disclosure and conflicts of interest
The technical lead (FR) has given talks on this topic at workshops, seminars, and conferences for which the

conference organisers have paid for travel and accommodation. FR was co-Pl of one of the included clinical trials.

CN is a study statistician on trials of reduced-dose PCV schedules in Vietnam and Gambia. She is a co-
investigator/biostatistician on a Merck Investigator Studies Program grant funded by MSD on pneumococcal
serotype epidemiology in children with empyema. She is also a co-investigator/biostatistician on a clinical research
collaboration with Pfizer on PCV vaccination in Mongolia.

The other authors declare that they have no known conflicts of interest.

Dissemination and translation plan

In addition to this report for WHO, a paper will be submitted to a leading journal in this field. The Pl (Prof Russell)
holds the primary responsibility for publication of the results of the study.
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Appendix 9. PRISMA 2020 STATEMENT

Appendix Table 3 PRISMA 2020 statement checklist(33)

Location
Sectjon and Checklist item yvhere .
Topic item is
reported
TITLE
Title 1 | Identify the report as a systematic review.
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist.
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge.
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses.
METHODS
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
criteria
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies.
sources Specify the date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used.
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened
process each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in
the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they
process worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of
automation tools used in the process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain
in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to
collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources).
Describe any assumptions made about any missing or unclear information.
Study risk of 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers
bias assessment assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention
methods characteristics and comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or
data conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses.
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Section and

Topic

Checklist item

Describe any methods used to synthesise results and provide a rationale for the choice(s). If meta-analysis was performed, describe
the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.

Location

where

item
reported

13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-
regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesised results.
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies
included in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
Study 17 | Cite each included study and present its characteristics.
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study.
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and
individual its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
studies
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its
precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of
the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results.
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesised results.
Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
biases
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence.
23b | Discuss any limitations of the evidence included in the review.
23c | Discuss any limitations of the review processes used.
23d | Discuss implications of the results for practice, policy, and future research.
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Section and

Topic

OTHER INFORMATION

Location
where
item is
reported

Checklist item

data, code and
other materials

Registration 24a | Provide registration information for the review, including register name and registration number, or state that the review was not
and protocol registered.

24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared.

24c | Describe and explain any amendments to information provided at registration or in the protocol.
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
Competing 26 | Declare any competing interests of review authors.
interests
Availability — of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted

from included studies; data used for all analyses; analytic code; any other materials used in the review.
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Appendix 10. PRISMA FLOW DIAGRAM
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Appendix Figure 1 Flow diagram of selection of studies into the systematic review
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Appendix 11.

STUDY CHARACTERISTICS

Appendix Table 4 Characteristics of nine randomised controlled trials with 15 articles, and one observational study, included in the systematic review including main PICO elements

First Author, | Location pCcv

year (ref) formulation
Randomised controlled trials

Russell, Suva, Fiii PCV7, Wyeth
2009(13) o o
Russell, Suva, Fiii PCV7, Wyeth
2010(14) a o
Russell, Suva, Fiii PCV7, Wyeth
2010(15) s o
Russell, Suva, Fiji | PCV7, Wyeth
2011(16) o o

80

Study
design

Single-
blind,
open-
label
RCT
Single-
blind,
open-
label
RCT

Single-
blind,
open-
label
RCT

Single-
blind,
open-
label
RCT

PCv
schedul
e

1p+0
2p+0
3p+0
Op

1p+0
2p+0
3p+0
Op

1p+0
2p+0
3p+0
Op

1p+0
2p+0
3p+0
Op

Age at each dose

Intended

6w

6w, 10w,

6w, 10w, 14w
NA

6w

6w, 10w,

6w, 10w, 14w
NA

6w

6w, 10w,

6w, 10w, 14w
NA

6w

6w, 10w,

6w, 10w, 14w
NA

Actual

NR

NR

NR

NR

Number
randomised

128
156
136
132

128
156
136
132

128
156
136
132

128
156
136
132

Outcomes &
outcome
definition

PCV7  serotype-
specific IgG GMC
Seropositivity  of
PCV7  serotype-
specific IgG

PCV7  serotype-
specific IgG GMC
Seropositivity — of
PCV7  serotype-
specific IgG

PCV7 VT & NVT
carriage

PCV7 VT & NVT
carriage

PCV7 VT & NVT
carriage

PCV7  serotype-
specific OPA GMT

Ol

Age

measurem

ent

18w

12m

em

9m

12m

12m

Outcome measure

GMC in  pg/mL
(95%Cl)
% achieving

1gG>0.35ug/mL

GMC in  pg/mL
(95%Cl)
% achieving

1gG>0.35ug/mL

n/N (%, 95% Cl) with
PCV7 VT & NVT
detected in
nasopharyngeal
swabs

n/N (%, 95% Cl) with
PCV7 VT & NVT
detected in
nasopharyngeal
swabs

n/N (%, 95% Cl) with
PCV7 VT & NVT

detected in
nasopharyngeal
swabs

GMT in  ug/mL
(95%Cl)

% (95%Cl) with OI=8

Funding

NIAID,
NHMRC

WHO methods for
outcome
measurement?



Ota, 2011(34)

Goldblatt,
2018(18)

Madhi,
2020(19)

Licciardi,
2021(21)
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Upper &
Central
River
Regions,
The
Gambia

Oxfordshir
e, England

Soweto,
South
Africa

Ho Chi
Minh City,
Vietnam

PCV7, Wyeth

PCV13, Pfizer

PCV10,
GSK

PCV13,
Pfizer

PCV10, GSK

RCT

Multicen
tre,
open
label,
RCT

Single-
centre,
open-
label,
RCT

Single-
blind,
parallel-
group,
open-
label
RCT

1p+0
2p+0
3p+0

2p+1
1p+1

2p+1
1p+1
1p+1

2p+1
1p+1
1p+1

3p+l
3p+0
2p+1
1p+1
Op

2m
2m, 3m
2m, 3m, 4m

2m,4m, 12m
3m, 12m

6w, 14w, 9m
6w, 9m
14w, OSm

6w, 14w, 9m
6w, 9m
14w, OSm

2m, 3m, 4m, 9m
2m, 3m, 4m
2m, 4m, 9.5m
2m, 6m

NA

NR

2m,
4.1m,
12.4m
3m,
12.4m

6.37w,
14.5w,
9m
6.39w,
8.96m
14.43

9.03m

6.37w,
14.5w,
9m
6.36w,
8.98m
14.58

8.98m

NR

228
228
227

106
107

100
100
100

100
100
100

152
149
250
202

PCV7  serotype-
specific IgG GMC
Seropositivity — of
PCV7  serotype-
specific IgG

PCV7 VT & NVT
carriage

PCV13 serotype-
specific IgG GMC
Seropositivity — of
PCV13 serotype-
specific IgG

PCV13 serotype-
specific OPA GMT
PCV10 & PCV13
serotype-specific
lgG GMC
Seropositivity  of
PCV10 & PCV13
serotype-specific
IgG

PCV10 and PCV13
serotype-specific
OPA GMT

Ol

PCV10 serotype-
specific GMC
Seropositivity  of
PCV10 serotype-
specific IgG
PCV10 serotype-
specific OPA GMT

Ol

5m

5m, 13m

13m

10w
18w
9m

10m

10m

5m

7m
10m

GMC in  ug/mL
(95%Cl)
% achieving

1gG>0.35ug/mL

n/N (%, 95% Cl) with
PCV7 VT & NVT

detected in
nasopharyngeal
swabs

GMC in  ug/mL
(95%Cl)

% (95% Cl) achieving
1gG>0.35ug/mL

GMT in  pg/mL
(95%Cl)
GMC in  pg/mL
(96%Cl)

% (95% Cl) achieving
1gG=0.35ug/mL

GMT in
(96%Cl)

pg/mL

% (96%Cl) with OI>8

GMC in  ug/mL
(95%Cl)

% (95%Cl) achieving
lgG >0.35pug/mL
GMT in  pg/mL
(95%Cl)

% (95%Cl) with OI=8

WHO and
UK
Medical
Research
Council

NIHR,
BMGF

BMGF

NIHR,
BMGF



18w n/N (%, 95% Cl) with

PCVIO0 & PCVI3 9m PCV10 & PCV13 YT
; 10m & NVT detected in
VT & NVT carriage
15m nasopharyngeal
3p+0 6w, 10w, 14w 115 V10 & PCVL3 18m swabs
PCV10, Single- 2p+1 6w, 10w, 9m 115 if GMC in  ug/mL KEM
GSK centre, | 1p+l 6w, 9m 115 serotype-specific g, (95%Cl) .
lgG GMC Hospital
Kawade, pune. India open- 3p+0 6w, 10w, 14w NR o £ °om Research
2023(26) ' label, 2p+1 6w, 10w, 9m 115 seropositivity — of ) o e | centre
PCV13, parallel- 1p+1 6w ,9m 115 PCV10 & PC\{13 18m % (95%Cl) achieving )
Pfizer arm RCT 114 serotype-specific lgG >0.35pg/mL BMGF
op NA 1> ::’gCGVIO & PCV13
. GMT in  ug/mL
serotype-specific (95%C1)
OPA GMT 10m °
ol % (95%Cl) with OI>8
6.37w,
14.5w,
9m
6.39w,
8.96m
PCV10 2p+1 6w, 14w, 9m 14.43 100
GSK ! Single- 1p+1 6w, 9m w, 100 n/N (%, 95% Cl) with
Olwagen, Soweto, centre, 1p+1 14w, 9m 9.03m 100 PCVI0 & PCVI3 | 15m PCV10 & PCV13 YT
2023(20)° South open- VT & NVT carriage | 18m & NVT detected in | BMGF
Africa PCV13 label, 2p+1 6w, 14w, 9m 6.37w, | 100 nasopharyngeal
pfizer ! RCT 1p+1 6w, 9m 14.5w, | 100 swabs
1p+1 14w, Om 9m 100
6.36w,
8.98m
14.58
w,
8.98m
Single-
blind, 3p+1 2m, 3m, 4m, 9m 152 n/N (%, 95% Cl) with
) Ho Chi parallel- = 3p+0 2m, 3m, 4m 149 12m PCV10 VT & NVT  NIHR,
;’gz'gz‘z\;a)ugha“' Minh City, PCV10,GSK  group,  2p+1 2m, 4m, 9.5m NR 250 ngilaoew ENVT g detected in | BMGF
Vietnam open- 1p+1 2m, 6m 202 g 24m nasopharyngeal
label Op 24m 199 swabs
RCT
. ) o o .
Goldblatt, Oxfordshir A Multicen 2m, 4m, 12m 2m, 106 PCV13 VT & NVT = 12m N (%, 95% Clywith o
e, England PCV13, Pfizer | tre, 4.1m, ) PCV13 VT & NVT
2023(35) 1p+1 3m, 12m 107 carriage 18m . BMGF
open 12.4m detected in
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; Nha Trang
Yoshida, ! )
2024(27)b Vietham PCV10, GSK
Sadarangani, Vancouver, _
NYP (23)b,c Canada PCV13, Pfizer
Mackenzie, The '
NYP(12)¢ Gambia PCV13, Pfizer

Non-Randomised Controlled Trials

First Author, | Location pPcv

year (ref) formulation
Bertran, England PCV13, Pfizer
2024(36) & ’
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label,
RCT

Open-
label,
cluster
RCT

RCT

Cluster
RCT

Study
design

Prospect
ive
national
observat
ional
surveilla
nce

3p+0
2p+1
1p+1

2p+1
1p+1

3p+0
1p+1

PCV

schedul

e

2p+
1p+1

2m, 3m, 4m
2m, 4m, 12m
2m, 12m

2m, 4m, 12m
2m, 12m

6w, 10w, 14w
6w, 9m

Age range

<12m
1-4y

3m,
12.4m

NR

NR

NR

Study
popula
tion

Cases
of IPD
living

Englan

5335

2676

3355

125

123

NR
Observation
period or
ages at
observation
01 Apr 2017
31 Mar 2023

1p+1 started
on 01 Jan
2020

PCV10 VT & NVT
carriage

PCV13 serotype-
specific IgG GMC
Seropositivity  of
PCV13 serotype-
specific IgG

PCV13 VT & NVT
carriage

Clinical
pneumonia  and
radiological
pneumonia

IPD

Outcomes and
outcome
definition

Laboratory
confirmed IPD

Breakthrough
infections defined
as VT IPD
diagnosed > 14
days post > one
dose PCV13
before 12m
Vaccine failure: VT
IPD > seven days
post > one dose
PCV13 before 12m

nasopharyngeal

swabs

n/N (%, 95% Cl) with
October poyig v & NVT
2018, ;

detected in | BMGF
2019 nasopharyngeal
2020 pharyng

swabs

GMC in  pg/mL

95%Cl
om D NR
13m % (95%Cl) achieving

lgG >0.35pug/mL

n/N (%, 95% Cl) with
2 lmeced o BMOF
4y JGHTS

nasopharyngeal

swabs
Througho Incidence
ut  study
period

Serotype-specific

IPD incidence
Outcome measure Funding
IPD cases, IR & IRR (95% ClI) in
2022-2023 compared with 2019-
2020.
IPD cases & incidence rate

None

IPD cases & incidence rate

<

WHO methods for
outcome
measurement?



Abbreviations: 95% Cl - 95% confidence interval; BMGF — Bill & Melinda Gates Foundation; GMC — Geometric mean concentration; GMT-Geometric mean titre; IgG — Immunoglobulin G; IPD — invasive pneumococcal
disease; IR —incidence rate; IRR —incidence rate ratio; m — months; JGHTS — Joint Global Health Trials Scheme; KEM-King Edward Memorial; NHMRC — National Health and Medical Research Council; NIAID — National
Institute of Allergy and Infectious Disease; NIHR — National Institute for Health and Care Research; NR — not reported; NYP — not yet published; NVT — non-vaccine-serotype; Ol-Opsonisation indices; OPA-
Opsonophagocytic activity; PCV- pneumococcal conjugate vaccine; PCV7 — 7-valent pneumococcal conjugate vaccine; PCV9 — 9-valent pneumococcal conjugate vaccine; PCV10 — 10-valent pneumococcal conjugate
vaccine; PCV13 — 13-valent pneumococcal conjugate vaccine; RCT — randomised controlled trial; ref — reference; UK — United Kingdom; VT — vaccine-serotype; w — weeks; WHO — World Health Organisation; y — years;
Y —Yes. Footnotes: 2 WHO guidelines for the assessment of immune response and carriage(37, 38); ® Data was provided by authors that was not extractable directly from published studies(20, 26); ¢ Not yet published
studies that met the PICO, and for which authors shared data(23); ¢ Not yet published studies that meet the PICO, and for which authors have indicated data will be shared in the future(12, 27).
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Appendix Table 5 Descriptive characteristics of nine randomised controlled trials reporting on relevant outcomes in 15
studies, and one observational study included in the systematic review by study design

Characteristics, n (%)

Publication status

Published
Unpublished, data shared
Included 1p
Included 1p+1
1p
Age at first dose
6 weeks
2 months
1p+1
Age at first dose
6 weeks
12 weeks
14 weeks
2 months
3 months
Age at booster dose
6 months
9 months
12 months
Comparator
2p+1
3p+0
3p+l
Zero doses
PCV product
PCV7
PCV9
PCV10 GSK
PCV10 PNEUMOSIL
PCV13
WHO region
AFR
AMR
SEAR
EUR
EMR
WPR
World Bank income classification®
Low
Lower-middle
Upper-middle
High
Outcome
IPD
Pneumonia

Nasopharyngeal carriage
Immunogenicity

Study design
Randomised controlled trial articles (N =152)

13 (87)
2 (13)
5(33)
10 (67)
N=5

4(80)
1(20)
N=10

1(7)
1(7)
8 (53)
9 (60)

Non-randomised articles (N=1)

1 (100)
0(0)
0(0)

1 (100)

—_— =~
Le

=)

Abbreviations: ref — WHO — World Health Organization; AFR — African Region; AMR — Region of the Americas; SEAR — South-
East Asian Region; EUR —European Region; EMR — Eastern Mediterranean Region; WPR — Western Pacific Region; IPD - invasive
pneumococcal disease. Footnotes: @ Unless otherwise indicated; @ As defined by the World Bank at the time the study was

conducted(39).
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Appendix 12. SUB-ANALYSES

Sub-analyses of carriage and immunogenicity outcomes, by time point and formulation

Post-primary PCV dose for the seven shared serotypes in PCV7, PCV9, PCV10, PCV13

These sub-analyses are for the serotypes shared between PCV7, PCV9, PCV10 and PCV13 — serotypes 4, 6B, 9V,
14, 18C, 19F, and 23F.

PCV7 shared serotypes 1p vs Op

Carriage

In the main analysis, no meta-analysis was conducted for serotype-specific carriage of 6B, 14, 19F, and 23F
comparing 1p and Op, as only one study (using PCV10) provided data. The sub-analysis, which included an
additional PCV7 study from Fiji, allowed for a meta-analysis of serotypes 6B, 14, 19F, and 23F comparing 1p and
Op post-primary (Appendix Figure 2). For serotypes 4 and 18C, there were no carriage events in either RCT. For
serotype 9V meta-analysis was not done, as there were no carriage events in Vietnam. In Fiji, there was no
difference in carriage of 9V between 1p and Op. For the remaining serotypes (6B, 14, 19F, and 23F), meta-analysis
results favoured neither 1p nor Op. The sub-analysis changed point estimates of the RR slightly and increased
precision, as reflected in a narrower 95% Cl, but did not change the overall findings from the primary analysis.

1p op
Study PCVIVT N PCV7VT N Risk Ratio RR 95%—CI
(RR)
ST4
Yoshida,2024 0 287 0 147
Russell 2009 0 122 0 127
STEB
Yoshida,2024 2 287 2 147 —_— 0.51 [0.07; 3.60]
Russell 2009 2 122 4 127 —_— 0.52 [0.10;2.79]
Random effects model 409 274 = 0.52 [0.14; 1.85]
Heterogeneity 1= 0%, =0, p=099
STOV
Yoshida, 2024 0 287 0 147
Russell 2009 0 122 3 127 — 0.15 [0.01; 2.85]
ST14
Yoshida, 2024 0 287 1 147 017 [001;417]
Russell 2009 1 122 2 127 —_— 0.52 [0.05; 5.67]
Random effects model 409 274 _ = 0.35 [0.05; 2.36]
Heterogeneity = 0%, ©=0, p=058
ST18C
Yoshida, 2024 0 287 0 147
Russell 2009 0 122 0 127
ST19F
Yoshida, 2024 4 287 3 147 — 0.68 [0.15;3.01]
Russell 2009 4 122 3 127 R 139 [032;607]
Random effects model 409 274 = 0.98 [0.34; 2.78]
Heterogeneity 1= 0%, ©=0, p=051
ST23F
Yoshida, 2024 0 287 2 W—s— 010 [0.00;212]
Russell 2009 6 122 4 127 — 1.56 [0.45; 5.40]
Random effects model 409 274 0.58 [0.04; 7.54]
Heterogeneity: 12 = 62%, ©°=2.3107, p =0.10
T T T T 1
0.01 0.1 1 10 100

Favours 1p  Favours Op

Appendix Figure 2 Serotype-specific carriage of PCV7 shared serotypes, post-primary series, comparing 1p and Op

Serotype-specific IgG and OPA
No data were available for serotype-specific IgG or OPA post-primary 1p vs Op.
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PCV 7 shared serotypes 1p vs 2p
Carriage

In the main analysis, no meta-analysis was conducted for serotype-specific carriage of 6B and 19F comparing 1p
and 2p, as only one study (using PCV10) provided data. This sub-analysis incorporates PCV7 data from Fiji,
comparing 1p and 2p post-primary (Appendix Figure 3). For serotypes 4 and 18C, there were no carriage events
in either RCT. No meta-analyses were done for serotypes 9V, 14, and 23F because there were only carriage events
in Fiji. For those serotypes, we calculated RR for Fiji only and found no difference between 1p vs 2p. For serotypes
6B and 19F, meta-analyses show no difference in carriage between 1p and 2p, but the analysis increased the

precision of data reported in the primary analysis as the bounds of the 95% CI were narrower.

1p 2p

Study PCVIVT N PCV7IVT N
ST4

Yoshida, 2024 0 287 263
Russell 2009 0 122 148
STEB

Yoshida,2024 2 287 263
Russell 2009 2 122 148
Random effects model 409 411

Heterogeneity: 17 = 0%, ©° =0, p = 0.93

ST9V

Yoshida,2024 0 287
Russell 2009 0 122
ST14

Yoshida, 2024 0 287
Russell 2009 1T 122
§T18C

Yoshida,2024 0 287
Russell 2009 0 122
ST19F

Yoshida, 2024 4 287
Russell, 2009 4 122
Random effects model 409

Heterogeneity: 12 = 0%, ©> =0, p = 0.79

ST23F
Yoshida,2024 0 287
Russell, 2009 6 122

263
148

263
148

263
148

263
148
41

263
148

Risk Ratio
(RR)

RR

0.92
0.81
0.86

0.40

3.64

T [ 1
0.1 051 2 10
Favours 1p  Favours 2p

1.22
1.62
1.41

0.81

95%-ClI

[0.13; 6.46]
[0.14; 4.76]
[0.23; 3.18]

[0.02; 9.83]

[0.15; 88.48]

[0.28; 5.41]
[0.37; 7.09]
[0.49; 4.01]

[0.30; 2.21]

Appendix Figure 3 Serotype-specific carriage of PCV7 shared serotypes, post-primary series, comparing 1p and 2p
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Serotype-specific IgG

In the main analysis, meta-analysis of IgG GMC for serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F favoured PCV13 and
PCV10 2p for all serotypes compared with PCV13 and PCV10 1p. In this sub-analysis, we incorporated serotype-
specific IgG GMC data for PCV7 shared serotypes from five trials in the UK, India, South Africa, The Gambia, and
Fiji, comparing 1p and 2p (Appendix Figure 4). Statistical heterogeneity was observed for most serotypes. Through
sub-analysis, the precision of logGMRs for shared PCV7 serotypes were increased and the findings favoured 2p
compared with 1p for all PCV7 shared serotypes were reinforced.

1p 2p
Study N logGMR SD N logGMR SD Difference in logGMC  logGMR  95%CI
(logGMR)
ST4
Goldblatt, 2018-PCV13 101 -0.84 0.8830 &7 0.08 0.7630 = -082 [-1.15; -0.08]
Kawade2023-PCVID 108 0.06 0.8833 114 048 0.8368 = -042 [-0.67; -0.18]
Kawade2023-PCVI3 112 0.18 0.8741 113 059 0.8403 = -041 [-0.85:-0.17]
Madhi , 2020-FCV1D 01 010 13818 03 092 10782 = -082 [-1.18;-047]
Madhi , 2020-PCV13 02 -D54 12171 ©5 064 11828 s -119 [-153:-0.84]
Ota, 2011-PCVT 200 -1.00 36173 211 071 2.0808 - —261 [-3.18; -204]
Russell, 2008-PCVT 121 079 11373 148 1.65 0.0803 - —0.87 [-1.12; -0.81]
Random effects model ~ £34 869 <= -1 [-1.52; -0.45]
Heterogeneity: I = 91%, ©° = 0.4580, p < 0.01
STEB
Goldblatt, 2018-PCV13 102 -241 0.3035 o7 -1.35 1.2582 = -106 [-1.32; -0.80]
Kawade2023-PCVID 108 -143 0.6663 113 -0.27 1.0885 = -115 [-1.38; -0.81]
Kawade2023-PCVI3 112 -1.24 07485 111 -0.65 1.0898 = -058 [-0.83; -0.34]
Madhi . 2020-PCV1D 91 -2.41 07750 93 0.1B 14155 = -259 [-282:-2.26]
Madhi , 2020-PCV13 02 -253 08140 ©5 -065 15100 = -187 [-220:-154]
Ota, 2011-PCVT 187 -inf  Inf 191 -300 34880 < —inf
Russell, 2008-PCVT 121 -1.88 08936 148 -0.15 1.3080 - -151 [-1.78:-1.24]
Random effects model ~ #13 845 <> ~1.46 [-2.01; -0.90]
Heterogeneity: I° = 06%, t° = 0.4835, p < 0.01
STV
Goldblatt, 2018-PCVI3 101 -1.71 0.8872 &7 -0.31 0.8008 = -140 [-1.84;-1.1g]
Kawade2023-PCVID 108 -0.89 07815 114 002 0.7450 - 081 111 -071]
Kawade2023-PCVI3 112 -0.80 07767 113 016 1.0818 = -086 [-1.20:-071]
Madhi , 2020-PCVID 81 -1.08 11325 93 053 11119 = -181 [-1.83:-1.29]
Madhi , 2020-PCV13 €2 -1.20 14628 95 041 14885 - -181 [-208;-1.19]
Ota. 2011-PCVT 204 -3.91 40020 206 -053 26261 —F— -338 [4.04:-273]
Russel, 2008-PCV7 121 -0.11 27758 146 1.55 1.1910 — -186 [-218:-1.12]
Random effects model  £23 864 <= -161 [-2.18; -1.04]
Heterogeneity: 1= 01%, ¥ = 0.5548, p < .01
ST14
Goldblatt, 2018-PCVI3 102 0.12 11383 97 143 13051 -+ -131 [-1.85:-0.67]
Kawade2023-PCVID 108 -0.54 10002 113 081 1.1040 = -146 [-1.73;-1.1g]
Kawade2023-PCVI3 112 -0.40 0.8488 109 0.83 14310 = -133 [-1.84;-1.07]
Madhi , 2020-PCVID 81 078 1.0516 93 148 1.3440 - -228 [-2681;-181]
Madhi , 2020-PCV13 92 -042 11734 95 074 17235 —— -116 [-1.58; -0.74]
Ota, 2011-PCVT 207 -1.83 3.8037 209 003 34827 — -186 [-267;-1.19]
Russell, 2008-PCV7 121 007 08977 146 114 15720 = -1.07 [-1.38; -0.7€]
Random effects model 833 862 <& -147 [-1.79; -1.16]
Hetarogeneity: I = 80%, ©* = 01402, p < 0.01
STi8C
Goldblatt, 2018-PCV13 101 -1.51 0.0008 o7 -0.11 1.0520 = -141 [-1.688;-1.14]
Kawade2023-PCVID 108 -0.07 0.0038 114 058 0.0454 - -163 [-1.77:-1.28]
Kawade2023-PCVI3 112 -0.51 1.0217 113 029 1.0885 = —0.80 [-1.07: -0.52]
Madhi , 2020-PCVID 81 -1.17 0.8235 93 -0.14 L1832 = -103 [-1.34:-073]
Madhi , 2020-PCV13 02 -0.89 0.8371 95 0.26 42181 —_— -126 [-213; -0.39]
Ota, 2011-PCVT 208 -4.61 25563 210 -0.82 28148 55 -378 [4.31;-3.29]
Russell, 2008-PCVT 121 -0.54 13958 140 0.98 1.3157 = -1.53 [-1.85;-1.200
Random effects model  §34 868 = -161 [-2.34; -0.89]
Heterogeneity: I = 4%, T = 0.6053, p < 0.01
ST1SF
Goldblatt, 2018-PCV13 101 -0.45 0.8762 o7 151 0.8022 - -1.06 [-221;-171]
Kawade 2023-PCVID 108 0.00 1.0428 113 1.38 1.0203 = -136 [-1.64;-1.09]
Kawade2023-PCVI3 110 -0.12 0.8302 112 142 1.18M4 - —184 [-1.81;-1.27]
Madhi , 2020-FPCVID 01 -040 08540 03 06D 0.7411 = -119 [-1.43; -0.84]
Madhi , 2020-PCV13 £2 0.00 0.8888 95 134 17855 — —1.34 [-1.74; -0.83]
Ota, 2011-PCVT 205 -1.77 31418 24 077 2.3705 —— -254 [-3.08; -2.00]
Russel, 2008-PCVT 121 -0.17 10008 148 208 1.1584 = -225 [-251;-1.89]
Random effects model 828 860 < -1.72 [-2.09; -1.36]
Heterogeneity: I° = 00%, ©° =0.2162, p < 0.01
STZ3F
Goldblatt, 2018-PCV13 102 -241 05740 o7 -0.84 11823 - —186 [-182:-131]
Kawade 2023-PCVID 108 -1.35 07044 114 -0.37 1.10M4 - -088 [-122:-073]
Kawade 2023-PCVI3 112 -1.05 17811 113 -0.30 117851 = 075 [-1.14; -0.38]
Madhi , 2020-FPCVID 01 -241 1.0000 03 -0.06 1.1887 - -235 [-287:-202]
Madhi , 2020-PCV13 02 -241 11052 ©5 -0.06 14811 -~ -236 [-272:-1.67]
Russell, 2008-PCV7 121 -147 37828 148 050 15167 — -187 [-268-1.25]
Random effects model 626 658 <= -1.65 [-2.20; -1.09]
Heterogeneity: I° = 34%, ° = 04423, p < 0.01
r T T 1

Favours 2p  Fawours 1p

Appendix Figure 4 Serotype-specific IgG logGMR of PCV7 shared serotypes, post-primary series, comparing 1p and 2p
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Serotype-specific OPA

No data were available for serotype-specific OPA post-primary 1p vs 2p.

PCV7 shared serotypes 1p vs 3p

Carriage

In the main analysis, no meta-analysis was conducted for serotype-specific carriage of 6B and 19F comparing 1p
and 3p, as only one study (using PCV10) provided data. In this sub-analysis, we incorporated PCV7 data from Fiji,
comparing 1p and 3p post-primary (Appendix Figure 5). For serotype 18C there were no carriage events in either
RCT. No meta-analyses were done for serotypes 4, 9V, 14, and 23F, as carriage events only occurred in the Fiji
RCT. For those serotypes, we calculated RRs and found similar rates by 1p and 3p. For carriage of serotypes 6B
and 19F, for which there were carriage events in both RCTs, meta-analyses changed point estimates of the RR
slightly and increased the precision of data reported in the main analysis, as the bounds of the 95% Cl were
narrower, and reiterate the findings of neither 1p nor 3p being favoured.

1p ip
Study PCVIVT N PCV7VT N Risk Ratio RR 95%-Cl
(RR)
ST4
Yoshida, 2024 0 287 0 241
Russell,2009 0 122 1 127 f 035 [0.01; 843]
ST6B
Yoshida, 2024 2 287 1 24 . 1.68 [0.15; 18.41]
Russell 2009 2 122 4 127 —_—T 0.52 [0.10; 2.79]
Random effects model 409 368 _ 0.77 [0.19; 3.03]
Heterogeneity: I° = 0%, 1° = 0, p = 0.43
ST9V
Yoshida, 2024 0 287 0 241
Russell,2009 0 122 1 127 : 035 [0.01; 843]
ST14
Yoshida, 2024 0 287 0 241
Russell 2009 1 122 0 127 : 3.12 [013;7591]
ST18C
Yoshida, 2024 0 287 0 241
Russell 2009 0 122 0 127
ST19F
Yoshida, 2024 4 287 1 24 . 3.36 [0.38;29.89]
Russell 2009 4 122 4 127 — 1.04 [0.27; 4.07]
Random effects model 409 368 <> 1.45 [0.45; 4.60]
Heterogeneity: I° = 0%, t° = 0, p = 0.37
ST23F
Yoshida, 2024 0 287 0 241
Russell 2009 6 122 3 127 —_— 2.08 [053; 8.14]
T T T 1

0.1 051 2 10
Favours 1p  Favours 3p

Appendix Figure 5 Serotype specific carriage of PCV7 shared serotypes, post-primary series, comparing 1p and 3p
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Serotype-specific IgG

In the main analysis, meta-analyses for serotype-specific IgG GMCs comparing 1p vs 3p were not possible for
PCV10 or PCV13 separately, as only one study had data for each formulation. By incorporating serotype-specific
lgG GMC data from post-PCV7 studies in Fiji and The Gambia, along with PCV13 and PCV10 3p and 1p data from
India, we were able to conduct a meta-analysis (Appendix Figure 6). In this sub-analysis, the precision of logGMRs
for shared PCV7 serotypes was improved, reinforcing the findings favoured 3p over 1p for all shared PCV7
serotypes.

1p 3p
Study N logGMC SD N loegGMC SD Difference in logGMC logGMR  95%-CI
(logGMR)
ST4
Kawade 2023-PCV10 108 006 09933 113 0.74 0.8250 -+ -0.68 [-0.92; -0.44]
Kawade, 2023-PCV13 112 018 0.8741 110 088 06933 == -0.70 [-0.91;-0.49]
Ota, 2011-PCV7 209 -1.90 36173 210 1.43 1.0455 — -3.32 [-3.83;-2.81]
Russell, 2009-PCV7 121 079 11376 125 1.70 0.7017 -+ -0.91 [-1.15;-0.67]
Random effects model 550 558 = -1.39 [-2.62; -0.15]
Heterogeneity: /% = 97%, © = 1.5642, p <0.01
ST6B
Kawade 2023-PCV10 106 -1.43 0.6663 113 -0.07 0.9568 == -1.35 [-1.57;-1.14]
Kawade, 2023-PCV13 112 -1.24 0.7485 110 0.03 1.1060 == -1.27 [-1.52;-1.02]
Ota, 2011-PCVT 187  -Inf Inf 193 124 25722 < ~Inf
Russell, 2009-PCVT 121 -166 08936 125 051 12617 == =217 [-2.44;-190]
Random effects model 528 541 <> -1.59 [-2.15; -1.04]
Heterogeneity: /% = 93%, ©* = 0.2268, p < 0.01
STOV
Kawade 2023-PCV10 108 -089 07815 113 032 07235 == =121 [-141;-1.01]
Kawade,2023-PCV13 112 -0.80 0.7767 110 050 0.8399 == -1.30 [-1.51;-1.09]
Ota, 2011-PCVT 204 -391 40029 205 057 19032 —+— -4.48 [-5.09;-3.86]
Russell, 2009-PCVT 121 -0.11 27759 125 156 0.7236 - -1.67 [-2.18;-1.15]
Random effects model 545 553 _ = -2.15 [-3.66; -0.64]
Heterogeneity: /2 = 97%, ©* = 2.3201, p < 0.01
ST14
Kawade 2023-PCV10 108 -054 1.0002 113 145 11229 =] =200 [-2.28;,-1.72]
Kawade,2023-PCV13 112 -0.40 0.8468 109 1.19 1.0997 ==} -158 [-1.85 -1.34]
Ota, 2011-PCVT 207 -1.83 38937 204 154 26919 —_— -3.37 [-4.02;,-272]
Russell, 2009-PCVT 121 0.07 09977 125 1.71 1.1607 -] -164 [-1.91;-1.37]
Random effects model 548 551 <> -2.11 [-2.87; -1.35]
Heterogeneity: I° = 89%, = = 0.5655, p <0.01
ST18C
Kawade,2023-PCV10 108 -0.97 0.9038 113 1.00 0.8263 -+ =196 [-2.19;-1.74]
Kawade 2023-PCV13 112 -0.51 1.0217 110 067 0.8171 -+ -1.18 [-1.43;-0.584]
Ota, 2011-PCV7 209 -461 25563 210 070 20026 —+— -5.30 [-5.74; -4.86]
Russell, 2009-PCVT 121 -054 1.3958 125 1.16 1.0620 =~ -1.71 [-2.02; -1.40]
Random effects model 550 558 e -2.53 [-4.36; -0.71]
Heterogeneity: 1 = 99%, 1° = 34428, p <0.01
ST19F
Kawade,2023-PCV10 108 0.00 1.0428 112 130 1.0947 -~ -1.30 [-1.59;-1.02]
Kawade 2023-PCV13 110 -0.12 0.8392 110 1.32 0.8232 e -1.44 [-1.66;-1.22]
Ota, 2011-PCV7 205 177 31419 204 151 21620 B -3.28 [-3.81;-2.786]
Russell, 2009-PCVT 121 -0.17 1.0009 125 1.71 0.8220 =5 -1.88 [-2.11;-1.65]
Random effects model 544 551 = -1.96 [-2.81; -1.10]
Heterogenaity: 1% = 94%, t° = 0.7396, p < 0.01
ST23F
Kawade,2023-PCV10 108 -1.35 0.7044 113 -0.08 0.9672 == -1.26 [-1.49;-1.04]
Kawade 2023-PCV13 112 -1.05 1.7611 110 036 1.0623 B -141 [-1.80;-1.03]
Russell, 2009-PCVT 121 -147 37829 125 108 1.1604 — -254 [-3.25;-1.84]
Random effects model 341 348 > -1.68 [-2.41; -0.95]
Heterogeneity: /% = 83%, v = 0.3618, p <0.01
T T T 1

-4 -2 0 2 4
Favours 3p  Favours 1p

Appendix Figure 6 Serotype specific 1gG logGMR post-primary series for PCV7 shared serotypes, comparing 1p and 3p
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Serotype-specific OPA

No data were available for serotype-specific OPA post-primary 1p vs 3p.

Post-primary PCV dose for the additional two shared serotypes (1, 5) including PCV9, PCV10,
PCV13

These sub-analyses are for the additional two serotypes, 1 and 5, shared between PCV9, PCV10 and PCV13.

PCV9 shared serotypes 1p vs Op

Carriage

One study provided serotype-specific carriage data post-primary for 1p vs Op, however, there were no carriage
events for serotypes 1 and 5, preventing comparisons.

Serotype-specific IgG and OPA

No data were available for serotype-specific IgG or OPA post-primary 1p vs Op for the two additional serotypes

(serotypes 1 and 5).
PCV9 shared serotypes 1p vs 2p

Carriage

One study provided serotype-specific carriage data post-primary for 1p vs Op, however there were no carriage
events for serotypes 1 and 5 in the 1p group, preventing comparisons.

Serotype-specific IgG

In the main analysis, meta-analysis of IgG GMC for serotypes 1 and 5 favoured PCV13 and PCV10 2p for both
serotypes compared with PCV13 and PCV10 1p. In this sub-analysis, we incorporated serotype 1 and 5 1gG GMC
data from three trials based in the UK, India, and South Africa comparing 1p and 2p (Appendix Figure 7). The
precision of logGMRs for serotypes 1 and 5 were increased compared with the main analysis, as indicated by the
narrower bounds of the 95% Cl, and the findings favoured 2p compared with 1p for both serotypes strengthened.

1p 2p
Study N logGMC SD N logGMC SD Difference in logGMC logGMR  95%—CI
(logGMR)

ST1
Goldblatt, 2018-PCV13 100 -0.56 0.9795 97 0.22 0.7636 —_— -0.79 [-1.03; -0.54]
Kawade,2023-PCV10 108 -0.08 09214 114 0.36 0.8272 —— -0.45 [-0.68; -0.22]
Kawade, 2023-PCV13 112 014 10469 113 067 09972 —_— -0.53 [-0.80; -0.26]
Madhi , 2020-PCV10 91 053 09867 93 096 0.7630 —_ -0.42 [-0.68; -0.17]
Madhi , 2020-PCV13 92 034 10652 95 099 1.0082 —— -0.66 [-0.95; -0.36]
Random effects model 503 512 <> -0.56 [-0.70; -0.43]
Heterogeneity: 1% = 30%, © = 0.0080, p = 0.22
ST5
Goldblatt, 2018-PCV13 102 -1.24 09721 9 -0.11 08224 ——+— -1.13 [-1.38; -0.88]
Kawade, 2023-PCV10 108 -058 07627 114 -0.39 05938 —— -0.19 [-0.38; -0.01]
Kawade, 2023-PCV13 112 -065 07173 113 -0.08 0.8227 —_ -0.57 [-0.77; -0.37]
Madhi , 2020-PCV10 91 000 1.1815 93 047 09336 _— -0.47 [-0.78; -0.16]
Madhi , 2020-PCV13 92 -063 12380 95 041 10082 ————— -1.04 [-1.36;-0.72]
Random effects model 505 511 _ -0.67 [-1.02; -0.32]
Heterogeneity: /% = 91%, © =0.1424, p < 0.01

[ T T 1

-1 -0.5 0 0.5 1
Favours 2p  Favours 1p
Appendix Figure 7 Serotypes 1 and 5 IgG logGMR post-primary series, comparing 1p and 2p
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Serotype-specific OPA

No data were available for serotype-specific OPA post-primary 1p vs 2p for the serotypes 1 and 5.

PCV9 shared serotypes 1p vs 3p

Carriage

One study provided serotype-specific carriage data post primary for 1p vs 3p, however there were no carriage
events for serotypes 1 and 5 in the 1p group, preventing comparisons.

Serotype-specific IgG

In the main analysis, meta-analyses of IgG GMC for serotypes 1 and 5 could not be done for 1p vs. 3p, as only one
study had data for PCV13 and PCV10 each. Available data indicated 3p was associated with higher IgG GMCs for
both serotypes compared 1p. In this sub-analysis, we used serotype 1 and 5 IgG GMC data from both PCV13 and
PCV10 arms of an RCT in India, comparing 1p and 3p (Appendix Figure 8). Compared with the reported results in
the main analysis, the precision of logGMRs for serotypes 1 and 5 were increased, as indicated by narrower
bounds for the 95% Cl, and the findings favoured 3p compared with 1p for both serotypes were reiterated.

1p
Study N legGMC SD

ST1

Kawade,2023-PCV10 108 -0.08 09214
Kawade,2023-PCV13 112 0.14 1.0469
Random effects model 220

Heterogeneity: ?=0%, =0, p =061

ST5

Kawade,2023-PCV10 108 -0.58 D.7627
Kawade,2023-PCV13 112 -0.65 0.7173
Random effects model 220

Heterogeneity: 17 = 44%, = 0.0070, p =0.18

N

113
110
223

113
110
223

Ip
logGMC SD

048 0.8671

062 0.8366

0.00 06233
0.10 0.5998

Difference in logGMC

logGMR  95%—ClI

(logGMR)

— -0.57
—aE -0.48
- -0.52

—Ea -0.58

e -0.76

< -0.67

l I T |
-1 -0.5 0 0.5 1
Favours 3p Fawvours 1p

Appendix Figure 8 Serotypes 1 and 5 IgG logGMR post-primary series, comparing 1p and 3p

Serotype-specific OPA

No data were available for serotype-specific OPA post-primary 1p vs 3p for the serotypes 1 and 5.
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Effect of the timing of the final 1p+1 dose (six or nine months)

All studies administered the final 1p+1 dose at nine months of age. One study from Vietnam had an additional
arm which gave the final 1p+1 dose at six months of age. The following sub-analysis compares the available
serotype-specific IgG and OPA logGMRs of 1p+1 with the final dose at six months vs 2p+1 with the serotype-
specific 1IgG and OPA logGMRs of 1p+1 with the final dose at nine months vs 2p+1. There were no carriage data
available.

PCV10 1p+1 vs 2p+1

Serotype-specific IgG

A sub-analysis of PCV10 serotype-specific IgG GMC data from RCTs in Vietnam (where the final 1p+1 dose was
given at six months) and in India and South Africa (where it was given at nine months) compared 1p+1 and 2p+1
(Appendix Table 6). With the final dose at six months, IgG GMCs were higher for 1p+1 than 2p+1 for serotypes 1,
4,68, 9V, 14, 18C, 19F, and 23F, while neither 1p+1 nor 2p+1 was favoured for serotypes 5 and 7F. When the final
dose was at nine months, results were less consistent—1p+1 was favoured for serotype 4, 2p+1 for 6B and 18C,
and neither 1p+1 nor 2p+1 for the remaining serotypes (1, 5, 7F, 9V, 14, 19F, and 23F). Notably, for serotypes 6B
and 18C, 1p+1 was favoured when the final dose was given at six months but favoured 2p+1 when the final 1p+1
dose was given at nine months. Serotype-specific IgG GMC results from a single study in Vietnam comparing
PCV10 1p+1 with the final dose at six months with 2p+1 are shown in Appendix Figure 9. Meta-analysis results
from the two RCTs with the final 1p+1 dose at nine months compared with 2p+1 are shown in Appendix Figure
10.

Appendix Table 6 Serotype-specific IgG logGMR of PCV10 1p+1 (final dose at six months) vs 2p+1 compared with IgG GMC of
1p+1 (final dose at nine months) vs 2p+1

Serotvoe IgG logGMR comparing 1p+1 (final dose at six 1gG logGMR comparing 1p+1 (final dose at nine
s months) vs 2p+1 months) vs 2p+1
1 0.40 (95% CI 0.23 to 0.56) 0.33(-0.16 t0 0.02)
0.27 (95% C1 0.13 to 0.41) 0.39 (0.24 to 0.55)
5 0.09 (95% ClI-0.03 t0 0.41) 0.27 (-0.02 to 0.56)
6B 1.19 (95% Cl 0.99 to 1.38) -0.23 (-0.41 t0-0.05)
7F 0.04 (95% CI-0.08 to 0.17) -0.00 (-0.14 to 0.13)
9V 0.37 95% CI (0.23 to 0.52) -0.11 (-0.26 t0 0.04)
14 0.37 (95% C1 0.18 to 0.56) 0.17 (-0.08 t0 0.43)
18C 0.45 (95% C1 0.28 to 0.62) -0.17 (-0.32 t0-0.01)
19F 0.52 (95% ClI 0.35 to 0.70) 0.16 (-0.15 t0 0.47)
23F 0.89 (95% CI 0.70 to 1.07) -0.02 (-0.19t0 0.14)
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Appendix Figure 9 PCV10 serotype-specific IgG logGMR one month post-final dose, comparing 1p+1 with final dose at six
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1pH apt

Study ‘ﬁ“""%‘“ﬁ}%-‘k"‘“"é‘ly N logGMC sD Difference in logGMC logGMR  35%—CI
(logGMR)

T4

Kawade 2023 05 170 08112 102 122 10122 —L 057 [03Z 087

Madhi , 2020 86 170 00752 00 1.72 1.1580 _— 0.07 [-0.25; 0.28]

Random effects model 181 193 —_—— e 033 [-0.16; 0.82]

Haterngenaity: ¥ = 83%, = 01044, p = 0.02

5T4
Kawade 2023 108 1.34 06724 114 096 07100 — 038 [0:20; 057]
Madhi , 2020 86 1.06 00502 00 155 1.0870 — 041 [0.41; 073
Random effects model 194 204 = 038 [0.24; 0.55]
Haterngenelty ¥ = 0%, < =10, p =063

§T5

Kawade,2023 108 0.02 05451 114 —0.13 05870 Fo 0.15 [-0.00; 0.30)
Madhi , 2020 86 155 D.BOTE 00 1.10 1.0476 —_— 045 [0.16; 0.74]
Random effects model 194 204 = 027 [-0.02; 0.56]

Heterngenetty: ¥ = 70%, © = 00317, p - 0.07

5TeB

Kawade, 2023 107 099 D.B0IG 114 1.24 DB750 — -0.25 [-0.47;-0.07)
Madhi , 2020 B85 155 1063 80 174 10161 —_—t -0.18  [-H0.560; 0.11])
Random effects model 193 204 T 023 [-0.41; -0.05]
Heterngenelty: ¥ = 0%, <=0, p=0.73

STIF

Kawade, 2023 108 121 05781 111 121 DEB6T —— -0.00 [H0AT; 017)
Madhi , 2020 85 134 06806 B0 1.34 08251 —m= 0.00 [-0:22; 027
Random effects model 194 201 < —-0.00 [-0.44; 0.13]
Heterngenelty: * = 0%, < =0, p = 0.98

STV

HKawade 2023 108 044 07044 114 054 07008 e -0.08 [-0:28; 0.06)
Madhi , 2020 85 122 07608 80 1.28 08813 — -0.14 [-040; 0.1
Random effects model 194 204 =T 011 [-0.26; 0.04]
Haterngenelty: ¥ = 0%, <=0, p=0.73

5T14

HKawade 2023 107 1891 1.2408 114 1.78 1.1502 . 015 [-0.17; 048]
Madhi , 2020 85 200 11673 B0 177 16182 _t 023 [-0.18; 064
Random effects model 193 204 _— 0.17 [-0.08; 0.43]
Hatergenalty: * = 0%, # =10, p=0.76

ST18C

Kawade, 2023 107 1.70 07797 114 1.87 D.6218 —_— -0.18 [-0.36; 0.01])
Madhi , 2020 B8 1.22 1453 B0 126 D.B558 —_— -0.14  [-042; 0.15)
Random effects model 133 204 T -0.47 [-0.3Z -0.01]
Haterngenelty ¥ = 0%, < =10, p = 0.51

ST19F

Kawade, 2023 1086 280 1.0532 112 252 D.90B4 — 028 [002; 054
Madhi , 2020 85 155 16037 B0 159 1.0213 R -0.04 [-0.44; 0.36]
Random effects model 132 202 e 016 [-0.15; 0.4
Haterngenelty: ¥ = 4%, < = 0.0231, p = 018

ST23F

Kawade, 2023 108 0488 08501 114 0.74 D.BOG2 —_—t -0.08 [-0.20; 0.14]
Madhi , 2020 8BS 1.25 08312 1.18 0E018 _— 006 [-0:20; 0.32)

Random effects model 134
Heterngenelty: ¥ = 0%, < =0, p = 0.42

-0.02 [-0.19; 0.14]

gs
%}
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Appendix Figure 10 PCV10 serotype-specific lgG GMC one month post-final dose, comparing 1p+1 with final dose at 9 months
and 2p+1
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Serotype-specific OPA

A sub-analysis of PCV10 serotype-specific OPA data from RCTs in Vietnam (where the final 1p+1 dose was given
at six months) and in India and South Africa (where it was given at nine months) compared 1p+1 and 2p+1
(Appendix Table 7). When the final dose was given at six months, 2p+1 was favoured for serotypes 1, 6B, 18C,
19F, and 23F, while neither 1p+1 nor 2p+1 was favoured for serotypes 4, 5, 7F, 9V, or 14. While 2p+1 may elicit
stronger functional antibody responses than 1p+1 for these serotypes at six months, this was not evident when
the 1p+1 booster dose was administered at nine months. Serotype-specific OPA results from the single study in
Vietnam comparing PCV10 1p+1 (final dose at six months) with 2p+1 are shown in Appendix Figure 11. Meta-
analysis results from the two RCTs comparing PCV10 1p+1 with the final dose at nine months compared with 2p+1

are shown in Appendix Figure 12.

Appendix Table 7 Serotype-specific OPA logGMR of PCV10 1p+1 (final dose at six months) vs 2p+1 compared with logGMR of

1p+1 (final dose at nine months) vs 2p+1

Serotype
1

6B
7F
9V
14
18C
19F
23F

96

OPA logGMR comparing 1p+1 (final

dose at six months) vs 2p+1
-0.53 (95% CI-0.98 to-0.09)
-0.19 (95% ClI-0.42 to 0.04)
-0.28 (95% CI-0.60 to 0.05)
-0.63 (95% CI-1.09 to-0.16)
-0.04 (95% CI-0.44 to 0.36)
-0.20 (95% CI-0.66 to 0.27)
-0.29 (95% CI-0.74 t0 0.17)
-0.80 (95% Cl-1.21 to-0.39)
-0.33 (95% CI-0.57 to-0.10)
-0.70 (95% CI-1.16 to-0.24)

OPA logGMR comparing 1p+1 (final

dose at nine months) vs 2p+1
0.47 (95% CI-0.06 to 1.01)
0.34 (95% CI-0.05 t0 0.72)
0.50 (95% Cl 0.05 to 0.95)
0.01 (95% CI-0.52 to 0.54)
-0.10 (95% CI-0.45 to 0.24)
0.12 (95% CI-0.35 to 0.59)
0.26 (95% ClI-0.34 to 0.86)
0.31 (95% CI-0.70 to 1.32)
-0.03 (95% CI-1.35 to 1.30)
-0.02 (95% CI-0.39 to 0.35)



1p+

{final dose at & months) 2p+
Study M logGMT SD M logGMT SD Difference in logGMT logGMR  95%—Cl
{logGMR)

5T

Liceiardi, 2021 87 4.44 16168 121 488 17533 —————— -0.53 [-0.93; -0.009)
5T4

Licciardi, 2024 87 6.8 07372 121 7.5 0.0064 ' -0.10 [-042Z 0.04]
5TS

Licciardi, 2024 87 6.37 12634 121 654 1.1303 - -028 [-0.60; 0.05]
5TeB

Licciardi, 2024 87 508 18306 121 570 16007 — -0.63 [-1.0¢; -0.16)
STIF

Liceiardi, 2021 87 6.14 14831 121 618 15277 . e — -0.04 [-044; 0.36]
STIV

Licciardi, 2024 87 553 15376 121 573 1.8580 ' -0.20 [-0.66: 0.27]
STH4

Licciardi, 2024 87 568 17235 121 588 1.66B5 . -020 [-074: 0.47]
STH8C

Licciardi, 2024 87 580 16085 121 650 14631 ——— -0.80 [-1.24:-0.30]
ST19F

Liceiardi, 2021 87 7.03 08580 121 7.36 07565 —_Em -0.33 [-0.57; -0.10]
ST23F

Licciardi, 2024 87 430 16836 121 500 1.7312 -0.70 [-1.18; -0.24]

I | | 1
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Appendix Figure 11 PCV10 serotype-specific OPA logGMR one month post-final dose, comparing 1p+1 with final dose at six
months with 2p+1
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1p+1

months 2pH
Study mllld::ﬁﬂ ml N logGMT SD Difference in logGMT logGMR  95%-Cl
{logGMR)

M
Kawade, 2023 22 585 11404 23 530 12278 _4 056 [-0.13; 1:26]
Madhi , 2020 18 550 1.0008 18 528 16138 _— 031 [0.58; 1.18]
Random effects model 41 a i 0.47 [-0.08; 1.01]
Heterogenesty: I° = 0%, «* -0, p - 055
§T4
Kawade, 2023 22 T.60 08258 23 T4 0BETT —_— 025 [-0.30; 0.B0)
Madhi , 2020 17 7.32 07621 15 @.60 0.7628 -+ 042 [-0.11; D.85]
Random effects model 39 38 = 034 [-0.05 0.72]
Heterogenesty: I* - 0%, < -0, p = 057
8T5
Kawade, 2023 22 643 08GB4 73 507 11847 B T 045 [-0.15; 1.08]
Madhi , 2020 18 7.03 08470 19 847 1.1857 T 0.56 [-0.12;123]
Random effects model 41 42 e 050 [0.05;0.95]
Heterogenesty: I* - 0%, < -0, p - 0.82
5TeB
Kawade, 2023 22 745 1513 23 TAGB 00347 —_— -0323 [-0.97; 0.51]
Madhi , 2020 17 6.85 07924 17 @8.58 14053 B e 026 [-0.50; 1.03]
Random effects model 39 40 - T 001 [-0.52: 0.54]
Hetemogenelty: I° = 0%, ©* =0, p = 0.36
STIF
Kawade, 2023 22 TFO5 07375 23 821 06723 —_— -035 [-0.87;0.18]
Madhi , 2020 18 T.61 07848 19 7.51 0.7520 —_— 010 [-0.3%; 0.58]
Random effects model 41 a3 whe ~0.40 [-0.45; 0.24]
Hetemogenelty: I° = 14%, ¥ = 0LO0AT, p = 026
STV
Kawade, 2023 21 7.07 08873 23 712 07158 —_— -0.05 [0.52; 042
Madhi , 2020 18 677 08438 19 831 1.3364 ;':—>v— 046 [-0.28;1.19]
Random effects model 40 42 0.12 [-0.35; 0.59]
Heterogenesty: I* = 23%, ¢ = 00295, p - 0.25
5T14
Kawade, 2023 22 T.B4 14831 23 748 1281 e me s 035 [-0.48; 1.16]
Madhi , 2020 17 T7.28 08608 18 7.13 17621 _— 015 [-0.7d; 1.08]
Random effects model 33 £ e 0.26 [-0.34; 0.86]
Hetemgenetty: |* = 0%, © =0, p =074
ST18C
Kawade, 2023 22 B54 09448 23 784 16088 —_— 0.80 [0.04; 157
Madhi , 2020 10 765 16705 19 7.B7 00107 —_— -023 [-1.08; 0.63]
Random effects model 41 42 —_— 0.21 [-0.70; 1.32]
Hatemgenelty: | = 68%, ¢ = 0.3547, p = 006
ST19F
Kawade, 2023 22 BX? 07583 23 766 0.B58T7 — 056 [0.05; 1.06]
Madhi , 2020 10 615 24835 10 B.06 06726— -0.81 [-1.97;0324]
Random effects model 41 42 — —0.03 [-1.35: 1.30]
Haterogeneity: | = 78%, ¢ = L7313, p = 003
ST23F
Kawade, 2023 22 T.E3 10270 23 800 10114 —_— -0.17 [-0.78; 0.43]
Madhi , 2020 18 607 07122 19 6.00 0.7605 —= 0.07 [-0.40; 0.55]
Random effects model 40 42 f::yf> -0.02 [-0.39; 0.35]
Haterogeneity: | = 0%, © =0, p = 0.54
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Appendix Figure 12 PCV10 serotype-specific OPA logGMR one month post-final dose, comparing 1p+1 with final dose at nine
months with 2p+1
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PCV10 1p+1 vs 3p+0, 1p+1 vs 3p+1, and 1p+1 vs Op+0
There were no post-final carriage or serotype-specific IgG and OPA data where the final dose was given at six

months.

Post-final PCV dose, including PCV7 and PCV9
PCV7 and PCV9 1p+1 vs 2p+1, 1p+1 vs 3p+0, 1p+1 vs 3p+1, and 1p+1 vs Op+0

There were no post-final dose to < 2 years of age carriage or serotype-specific IgG and OPA data where PCV7 or
PCV9 had been given.
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Appendix 13. RISK OF BIAS

The overall risk of bias for each study was determined using algorithms presented in the guidance for each tool
where available (https://www.riskofbias.info/). Studies judged to be at critical risk of bias did not contribute to
the synthesis (applies to NRSIs only).

Assessment of Bias due to missing results from each synthesis
We assessed the risk of bias from incomplete reporting of outcomes or studies using the Risk of Bias due to Missing
Evidence (ROB-ME) tool.

The risk of bias across included RCTs was generally low or raised some concerns, with no studies at high risk. Most
trials had low risk in randomisation, adherence, and missing data, but some concerns in reporting (domain 5) and,
in some cases, outcome measurement (domain 4) due to unclear assessor blinding (Appendix Table 8). .

Appendix Table 8 Risk of bias assessments for randomised trials

First Author, Outcome Domain Domain 2 Domain Domain 4 Domain 5 Overall risk of
year (ref) 1 3 bias
Russell, PCV7 Low Low Low Low Some Some
2009(13) serotype- concerns concerns
specific IgG
GMC
Seropositivity Low Low Low Low Some Some
of PCV7 concerns concerns
serotype-
specific IgG
Russell, PCV7 Low Low Low Low Some Some
2010(14) serotype- concerns concerns
specific IgG
GMC
Seropositivity Low Low Low Low Some Some
of PCV7 concerns concerns
serotype-
specific IgG
Russell, PCV7 VT & Low Low Low Low Some Some
2010(15) NVT carriage concerns concerns
Russell, PCV7 Low Low Low Low Some Some
2011(16) serotype- concerns concerns
specific OPA
GMT &
proportion of
infants with
Ol >8
Ota, PCV7 Low Low Low Low Low Low
2011(34) serotype-
specific IgG
GMC
Seropositivity Low Low Low Low Low Low
of PCV7
serotype-
specific IgG
Goldblatt, Serotype- Some Some Low Some Low Some
2018 (18) specific 1gG | concerns concerns concerns concerns
at 13 months
Proportions Some Some Low Some Low Some
achieving concerns concerns concerns concerns
serotype-
specific 1gG >
0-35 pg/mL
at 13 months
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Serotype- Some Some Low Some Low Some
specific OPA | concerns concerns concerns concerns
at 13 months
Serotype- Some Some Low High Low High
specific 1gG | concerns concerns
at five
months
Proportions Some Some Low High Low High
achieving concerns concerns
serotype-
specific 1gG >
035 pg/mL
at five
months
Madhi, 2020 | PCV10 & Some Some Some Low Low Some
(19) PCV13 concerns concerns concerns concerns
serotype-
specific  1gG
GMC
Seropositivity Some Some Some Low Low Some
of PCV10 & | concerns concerns concerns concerns
PCV13
serotype-
specific IgG
PCV10 and Some Some Some Low Low Some
PCV13 concerns concerns concerns concerns
serotype-
specific OPA
GMT
ol Some Some Some Low Low Some
concerns concerns concerns concerns
Licciardi, PCV10 Low Some Some Low Low Some
2021(21) serotype- concerns concerns concerns
specific GMC
Seropositivity Low Some Some Low Low Some
of PCV10 concerns concerns concerns
serotype-
specific IgG
PCV10 Low Some Some Low Low Some
serotype- concerns concerns concerns
specific OPA
GMT
Ol Low Some Some Low Low Some
concerns concerns concerns
Kawade, PCV10 & Low Low Low Low Low Low
2023(26)? PCV13 VT &
NVT carriage
PCV10 & Low Low Some Low Low Some
PCV13 concerns concerns
serotype-
specific 1gG
GMC
Seropositivity Low Low Some Low Low Some
of PCV10 & concerns concerns
PCV13
serotype-
specific IgG
PCV10 & Low Low Some Low Some Some
PCV13 concerns concerns concerns
serotype-
specific OPA
GMT
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0]

Low

Low

Some
concerns

Low

Some
concerns

Some
concerns

Olwagen,
2023(20)

VT & NVT
carriage post
PCV booster
dose of PCV
(6- and 9-
months post-
booster, i.e.,
15 and 18
months  of
age).

Some
concerns

Some
concerns

Some
concerns

Low

Low

Some
concerns

VT & NVT
carriage post
PCV booster
dose of PCV
immediately
prior booster
(9 months of
age).

Some
concerns

Some
concerns

Some
concerns

Low

Low

Some
concerns

Serotype-
specific IgG
responses in

relation to

putative
thresholds
associated
with a risk
reduction of
homologous-
serotype
colonisation,
one-month
post-booster.

Some
concerns

Some
concerns

Some
concerns

Low

Low

Some
concerns

Smith-
Vaughan,
2023(22)

PCV10 VT &
NVT carriage
carriage at 2,
6,9,12, and
18 months

Low

Some
concerns

Low

Low

Low

Some
concerns

PCV10 VT &
NVT carriage
carriage at
24 months

Low

Some
concerns

Some
concerns

Low

Low

Some
concerns

Goldblatt,
2023(35)

VT & NVT
carriage
(prior to

booster & six
months
following
booster)

Low

Low

Low

Low

Low

Low

Yoshida,
2024(27)

PCV10 VT &
NVT carriage

Low

Low

Some
concerns

Low

Low

Some
concerns

Sadarangani,
NYP (23)b

PCV13
serotype-
specific IgG
GMC

Low

Some
concerns

Low

Some
concerns

Some
concerns

Some
concerns

Seropositivity
of PCV13
serotype-

specific IgG

Low

Some
concerns

Low

Some
concerns

Some
concerns

Some
concerns

PCV13 VT,
NVT, &

Low

Some
concerns

Low

Some
concerns

Some
concerns

Some
concerns

102




serotype-

specific
carriage
Mackenzie, PCV13 VT & Low Low Low Low Low Low
NYP(12)c NVT carriage
) . Low Low Some Some Low Some
Radiological
) concerns concerns concerns
pneumonia

Abbreviations: GMC — Geometric mean concentration; GMT-Geometric mean titre; 1gG — Immunoglobulin G; IPD — invasive
pneumococcal disease; NVT — non-vaccine-serotype; Ol-Opsonisation indices; OPA- Opsonophagocytic activity; PCV-

pneumococcal conjugate vaccine; PCV7 — 7-valent pneumococcal conjugate vaccine; PCV9 — 9-valent pneumococcal conjugate

vaccine; PCV10 — 10-valent pneumococcal conjugate vaccine; PCV13 — 13-valent pneumococcal conjugate vaccine; ref —

reference; VT — vaccine-serotype; Footnotes: @ Data was provided by authors that was not extractable directly from published
studies(20, 26); ® Not yet published studies that met the PICO, and for which authors shared data(23); ¢ Not yet published
studies that meet the PICO, and for which authors have indicated data will be shared in the future(12, 27).

Appendix Table 9 Risk of bias assessments for non-randomised studies of interventions

First Author, year Domain
(ref) - ,
Outcome | 1 2 3 4 5 6 7 Overall risk of bias
Bertran, IPD Moderate Moderate Low Low Low Low Low Moderate
2024(36)

103




Appendix 14. CERTAINTY OF EVIDENCE USING GRADE

This section summarises the certainty of evidence using GRADE, following SAGE methods, for comparisons of
1p+1 versus 2p+1 and 1p+1 versus 3p+0 schedules. The certainty of evidence for the effectiveness and impact of
different PCV13 and PCV10 schedules has been assessed based on available data for IPD, radiological pneumonia,
VT carriage, and the proportion achieving the serotype-specific IgG protective threshold post-primary, as well as
VT carriage and serotype-specific I1gG levels post-final dose up to two years of age.

Appendix Table 10 GRADE: Effectiveness and impact of different schedules of PCV13 on IPD among children < 5
years

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose
given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or PCV13)
in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster (3p+0).
Rating Adjustment to rating
. . 1 observational
No of studies/started rating study?

Limitation in study None serious? 0

- design
E daeccrc;:sin Inconsistency NA3 0
E ) : Indirectness None serious?* 0
a confidence . ;
(] Imprecision Serious® -1
w0
S Publication bias None serious® 0
=
= Strength of
5 i NA7 0
o] Factors association/large effect

increasing Dose-response No upgrade® 0

confidence = Antagonistic/mitigated

: . No upgrade® 0
bias and confounding Pe
Final numerical rating of quality of evidence 1
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Evidence supports a low level of confidence that the
Statement on quality of evidence true effect lies close to that of the estimate of the

effect on the health outcome.

We have a low level of confidence in the ability of

the available evidence to detect any differences in
Conclusion the overall effectiveness of a 1+1 dosing schedule

compared to a 2+1 dosing schedule in children under

five years.

Summary of Findings

Lone population-level surveillance study from England (Ladhani et al., 2024) comparing IPD incidence between children eligible for the PCV13
2+1 schedule (2017-2020) and those eligible for the 1+1 schedule (2020-2023). No difference in incidence among children aged 1-<5 years
in 2022-23 versus 2019-20 (IRR 1.54 [95% CI 0.66 — 3.60] p=0.32) and for infants (IRR 2.46 [95% C| 0.84 — 7.21] p=0.10).

2 Not downgraded for limitation in study design, as this has already been considered in the starting rating of 2, based on being an observational
study.

3 Not applicable, as only one study was available.

“No downgrade for indirectness, as the study directly measures IPD incidence in a relevant population, and intervention and comparator align
with the research question.

5 Downgraded by one level for imprecision, as confidence intervals are wide.

6 Not downgraded for publication bias as there is no evidence of selective reporting or missing relevant studies.

7 No upgrade for dose-response, as the study compared pre-defined schedules rather than assessing a true-dose response gradient, and
pandemic related differences complicate interpretation of any potential dose effect.

8 Not applicable, as the study compared different dosing schedules rather than evaluating vaccine efficacy against disease

° Not applicable as this was an observational surveillance study where confounding was a concern, rather than a mitigated factor.

References
Observational study
1. Bertran M, D'Aeth JC, Abdullahi F, Eletu S, Andrews NJ, Ramsay ME, Litt DJ, Ladhani SN. Invasive
pneumococcal disease 3 years after introduction of a reduced 1+1 infant 13-valent pneumococcal
conjugate vaccine immunisation schedule in England: a prospective national observational surveillance
study. Lancet Infect Dis. 2024 May;24(5):546-556. doi: 10.1016/5S1473-3099(23)00706-5. Epub 2024 Feb
1. Erratum in: Lancet Infect Dis. 2024 Jun;24(6):e356. doi: 10.1016/S1473-3099(24)00224-X. PMID:
38310905.
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Appendix Table 11 GRADE: Effectiveness and impact of different schedules of PCV10 on IPD among children < 5
years

No studies were identified reporting on the effectiveness or impact of different PCV10 schedules on IPD in children
under five years.
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Appendix Table 12 GRADE: Effectiveness and impact of different schedules of PCV13 on radiologic pneumonia
among children < 5 years

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and

im

munogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the

first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose
given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or PCV13)
in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster (3p+0).

107

Rating Adjustment to rating
No of studies/started rating 1 cluster RCT? 4
Limitation in stud )
Factors ) v None serious? 0
q . design
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E of the available evidence to detect any differences in
£ Conclusion the overall effectiveness of a 1+1 dosing schedule
§ compared to a 3+0 dosing schedule in children under
e five years.



1 One cRCT conducted in The Gambia (Mackenzie et al., 2023) comparing radiologic pneumonia incidence between PCV13 1p+1 and 3p+0
schedules. No significant difference in incidence was observed (adjusted incidence proportion ratio: 1.06, 95% Cl: 0.81-1.39). This GRADE
assessment was conducted using the published trial protocol, the shared CONSORT diagram, shared baseline characteristics, and additional
unpublished data provided through personal communication with the trialist.

ZNo downgrade for limitation in study design, as all domains were rated low in risk of bias

3 Not applicable as only one study was available for this comparison, preventing an assessment of heterogeneity.

4No downgrade for indirectness, as the study directly measured radiologic pneumonia incidence in children <5 years, using a relevant clinical
endpoint and a directly comparable intervention.

> Downgraded for imprecision by one level as per WHO SAGE methods, imprecision is ideally assessed using pooled estimates from meta-
analysis. However, only one study was available.

5No downgrade for publication bias, as the trial protocol was published, and the CONSORT diagram, baseline characteristics, and unpublished
data were available directly from the trialist

7 Not applicable, as the study compared two PCV13 dosing schedules (1p+1 vs 3p+0) rather than evaluating the overall effectiveness of PCV13
itself in preventing radiologic pneumonia.

8No upgrade for dose response, as the study compared two fixed dose schedules rather than evaluating a continuous dose-response gradient.

°No upgrade for mitigated bias, as the trial was randomised and adjusted for clustering, minimising the impact of major confounders.

References
Protocol for cluster RCT
1. Mackenzie GA, Palmu AA, Jokinen J, Osei |, Flasche S, Greenwood B, Mulholland K, Nguyen C.
Pneumococcal vaccine schedules (PVS) study: a cluster-randomised, non-inferiority trial of an alternative
versus standard schedule for pneumococcal conjugate vaccination-statistical analysis plan. Trials. 2022
Dec 28;23(1):1058. doi: 10.1186/513063-022-06900-x. PMID: 36578030; PMCID: PMC9798555.
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Appendix Table 13 GRADE: Effectiveness and impact of different schedules of PCV10 on radiologic pneumonia
among children < 5 years

No studies were identified reporting on the effectiveness or impact of different PCV10 schedules on radiological
pneumonia in children under five years.
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Appendix Table 14 GRADE: Effectiveness and impact of different schedules of PCV13 on vaccine-type carriage post-
primary series

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose
given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or PCV13)
in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster (3p+0).
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compared to a 2+1 and 3+0 dosing schedule in
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1The cRCT conducted in The Gambia (Mackenzie et al., 2023) is unpublished, and it assessed vaccine-type carriage in children aged 4 — 9
months through cross-sectional surveys, which aligns with the post-primary series. This GRADE assessment was conducted using the published
trial protocol cRCT conduced in The Gambia (Mackenzie et al., 2023), and the shared CONSORT diagrams, shared baseline characteristics, and
unpublished data provided through personal communication with the trialist. The other RCT (Kawade et al, 2024) has been published.

2No downgrade as both studies were low risk.

3No downgrade for inconsistency as heterogeneity was low for 1p vs 3p (12=0%, 12 =0, p = 0.87), and for 1p vs 2p, there was only one study
4No downgrade for indirectness, as study populations and outcomes were relevant. While the cRCT used cross-sectional design rather than
specific timepoints, this does not substantially affect the certainty of evidence.

>No downgrade for imprecision, as confidence intervals are within acceptable range for carriage studies.

6No downgrade as unpublished data from the cRCT (Mackenzie et al., 2023) were obtained directly from trialists and supplemented with
published trial protocols and shared study materials. The other RCT has been published.

’Not applicable, as the study compared different dosing schedules rather than evaluating the overall impact of PCV13 on vaccine-type carriage.
8No upgrade for dose response, as no gradient in VT carriage reduction was observed with increasing doses.

9No upgrade for bias mitigation as all studies were randomised and the cRCT adjusted for clustering, minimising residual confounding.

References
RCTs
1. Kawade A, Dayma G, Apte A, Telang N, Satpute M, Pearce E, et al. Effect of reduced two-dose (1+1)
schedule of 10 and 13-valent pneumococcal conjugate vaccines (Synflorix(TM) and Prevenar13(TM))) on
nasopharyngeal carriage and serotype-specific immune response in the first two years of life: Results
from an open-labelled randomized controlled trial in Indian children. Vaccine. 2023;41(19):3066-79

Protocol for cRCT
2. Mackenzie GA, Palmu AA, Jokinen J, Osei |, Flasche S, Greenwood B, Mulholland K, Nguyen C.
Pneumococcal vaccine schedules (PVS) study: a cluster-randomised, non-inferiority trial of an alternative
versus standard schedule for pneumococcal conjugate vaccination-statistical analysis plan. Trials. 2022
Dec 28;23(1):1058. doi: 10.1186/s13063-022-06900-x. PMID: 36578030; PMCID: PMC9798555.
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Appendix Table 15 GRADE: Effectiveness and impact of different schedules of PCV10 on vaccine-type carriage post-
primary series

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose
given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or PCV13)
in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster (3p+0).
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1The cRCT conducted in Vietnam (Yoshida et al, 2024) assessed vaccine-type carriage in children aged 4 — 11 months, which aligns with the
post-primary series and individual level vaccination status was unknown. The cRCT (Yoshida et al, 2024) and the RCT (Kawade et al, 2024)
have both been published.

2No downgrade for risk of bias, as the trial in India (Kawade et al, 2023) and was low risk of bias, and the study with some concerns (Yoshida
et al, 2024) had low weight in the pooled estimates.

3No downgrade for inconsistency as heterogeneity was low (I = 0%) across both comparisons.

4No downgrade for indirectness, as study populations and outcomes were relevant. While cRCTs used cross-sectional sampling rather than
time point swabs, this does not substantially affect the certainty of evidence.

>No downgrade for imprecision as statistical heterogeneity was low (12 = 0%).

6No downgrade for publication bias data that were not easily extractable from the published cRCT (Yoshida et al, 2024) were obtained directly
from the trialist. Data from the RCT was published (Kawade et al, 2023)

’Not applicable, as the study compared different dosing schedules rather than evaluating the overall impact of PCV10 on vaccine-type carriage.
8No upgrade for dose response, as no gradient in VT carriage reduction was observed with increasing doses.

9No upgrade for bias mitigation, as all trials were randomised. The cRCT in Vietnam (Yoshida et al, 2024) did not account for clustering, and
while the statistical analysis plan for the cRCT in Vietnam described valid reasoning behind not accounting for clustering, there is still a small
potential for some residual confounding. As a result, no upgrade was applied.

References
RCT
1. Kawade A, Dayma G, Apte A, Telang N, Satpute M, Pearce E, et al. Effect of reduced two-dose (1+1)
schedule of 10 and 13-valent pneumococcal conjugate vaccines (Synflorix(TM) and Prevenar13(TM))) on
nasopharyngeal carriage and serotype-specific immune response in the first two years of life: Results
from an open-labelled randomized controlled trial in Indian children. Vaccine. 2023;41(19):3066-79

cRCT

2. Yoshida LM, Toizumi M, Nguyen HAT, Quilty BJ, Lien LT, Hoang LH, Iwasaki C, Takegata M, Kitamura N,
Nation ML, Hinds J, van Zandvoort K, Ortika BD, Dunne EM, Satzke C, Do HT, Mulholland K, Flasche S,
Dang DA. Effect of a Reduced PCV10 Dose Schedule on Pneumococcal Carriage in Vietnam. N Engl J Med.
2024 Nov 28;391(21):1992-2002. doi: 10.1056/NEJM0a2400007. PMID: 39602629; PMCID:
PMC11661757.
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Appendix Table 16 GRADE: Effectiveness and impact of different schedules of PCV13 on vaccine-type carriage post-
final dose to < 2 years

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose
given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or PCV13)
in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster (3p+0).
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g Statement on quality of evidence that the true effect lies close to that of the
E estimate of the effect on the health outcome.
:I—c; We are moderately confident in the ability of the
b available evidence to detect any differences in the
E Conclusion overall effectiveness of a 1+1 dosing schedule
5 compared to a 2+1 and 3+0 dosing schedule in

children under five years.

1The cRCT conducted in The Gambia (Mackenzie et al., 2023) is unpublished, and it assessed vaccine-type carriage in children aged 12 — 23
months through cross-sectional surveys, which aligns with the post-final dose to less than two years series. The RCT conducted in Canada
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(Sadarangani et al., 2024) is unpublished and assessed vaccine type carriage in children aged 13 months. This GRADE assessment was
conducted using the published trial protocol cRCT conduced in The Gambia (Mackenzie et al., 2023), and the shared CONSORT diagrams,
shared baseline characteristics, and additional unpublished data provided through personal communication with the trialists for the cluster
RCT conduced in The Gambia (Mackenzie et al., 2023) and the RCT in Canada (Sadarangani et al, 2024). The RCTs in the UK, India, and South
Africa (Goldblatt et al, 2023; Kawade et al, 2024; Olwagen et al., 2023; and Yoshida et al., 2024) have been published.

2No downgrade for risk of bias, as most studies were low risk, and those with some concerns were not severe enough to affect the overall
certainty of evidence

3 No downgrade for inconsistency as statistical heterogeneity was low for both comparisons (12 = 0% for 1p+1 vs 2p+1, 1> = 7% for 1p+1 vs
3p+0).

4 No downgrade for indirectness, as studies directly assessed PCV13 VT carriage in children < 2 years with relevant interventions and
comparators. The cRCTs assessed carriage at predefined age groups rather than specific post-vaccine time points, but this was not considered
a serious limitation.

>Downgraded by one level for imprecision, as the confidence intervals are wide across comparisons, indicating uncertainty in the true effect
size of different dosing schedules on vaccine-type carriage. The broad range of possible effects limits the precision of the estimates and
reduces confidence in their reliability

6No downgrade as unpublished data from two studies (Mackenzie et al., 2023 and Sadarangani et al, 2024) were obtained directly from
trialist and supplemented with publsihed trial protocols and shared study materials. All other RCTs and cRCTs have been published.

7Not applicable, as the study compared different dosing schedules rather than evaluating the overall impact of PCV13 on vaccine-type carriage.
8No upgrade for dose response, as no gradient in VT carriage reduction was observed with increasing doses.

9No upgrade for bias mitigation, as all trials were randomised. The cRCT in The Gambia (Mackenzie et al, 2024) accounted for clustering,
reducing confounding risk. The cRCT in Vietnam (Yoshida et al., 2024) did not account for clustering. While the statistical analysis plan for the
cRCT in Vietnam described valid reasoning behind not accounting for clustering, there is still a small potential for some residual confounding.
As a result, no upgrade was applied.
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Appendix Table 17 GRADE: Effectiveness and impact of different schedules of PCV10 on vaccine-type carriage post-
final dose to < 2 years

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster
dose given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or
PCV13) in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster
(3p+0).

Rating Adjustment to rating
RCT: 1
No of studies/started rating iRCW(Esls and 4

Limitation in study None serious? | 0

- design
€ actors ) Inconsistency Serious? -1
< decreasing i :
£ . Indirectness None serious® | O
a confidence . .
% Imprecision Serious® -1
1%}
o Publication bias None serious® | 0O
F
= Strength of NA7 0
8 Factors association/large effect

increasing Dose-response No upgrade® 0

confidence Antagonistic/mitigated

) & / g. No upgrade® 0
bias and confounding

Final numerical rating of quality of evidence 2
" Evidence supports a low level of confidence that the
_°§° Statement on quality of evidence true effect lies close to that of the estimate of the
E effect on the health outcome.
.
%5 We have a low level of confidence in the ability of
ta the available evidence to detect differences in the
@ . . . . .
c Conclusion overall effectiveness and impact of differing dosing
= schedules o on vaccine-type carriage post-
€ hedules of PCV10 ine-t i t
(%]

final dose to < 2 years.

116



1The RCTs in Vietnam (Smith -Vaughan et al., 2023), India (Kawade et al., 2023), and South Africa (Olwagen et al., 2024) and the cRCT in
Vietnam (Yoshida et al., 2024) have all been published.

2No downgrade for risk of bias, as most studies were low risk, and those with some concerns were not severe enough to affect the overall
certainty of evidence. The highest weighted studies had minimal bias, aiding confidence in the pooled estimates.

3Downgraded by one level for inconsistency as results for PCV10 1p+1 vs 2p+1 and PCV10 1p+1 vs 3p+0 were in different directions, despite
low statistical heterogeneity for both comparisons (12 = 0% for 1p+1 vs 2p+1 and 1p+1 vs 3p+0). .

4 No downgrade for indirectness, as studies directly assessed PCV10 VT carriage in children < 2 years with relevant interventions and
comparators. The cRCT assessed carriage at predefined age groups rather than specific post-vaccine time points, but this was not considered
a serious limitation.

>Downgraded by one level for imprecision, as the confidence intervals are wide across comparisons, indicating uncertainty in the true effect
size of different dosing schedules on vaccine-type carriage. The broad range of possible effects limits the precision of the estimates and
reduces confidence in their reliability.

6No downgrade for publication bias as all included studies were published, and no strong evidence of selective reporting was identified.
”Not applicable, as the study compared different PCV10 dosing schedules rather than evaluating the overall impact of PCV10 on vaccine-type
carriage.

8No upgrade for dose response, as no clear trend was observed indicating a stepwise reduction in carriage with increasing vaccine doses.
9No upgrade for bias mitigation, as all trials were randomised. The cRCT in Vietnam (Yoshida et al., 2024) did not account for clustering. While
the statistical analysis plan for the cRCT in Vietnam (Yoshida et al., 2024) described the reasoning behind not accounting for clustering, and
was valid, there is still a small potential for some residual confounding. As a result, no upgrade was applied.
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Appendix Table 18 GRADE: Effectiveness and impact of different schedules of PCV13 on serotype-specific IgG >
0.35ug/mL post-primary series

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster
dose given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or
PCV13) in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster
(3p+0).

Rating Adjustment to rating
No of studies/started rating 4 RCTs L 4
Limitation in stud
. Y None serious? 0
design
Factors . I
. Inconsistency Serious -1
= decreasing . I
a ) Indirectness None serious 0
£ confidence e -
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(%]
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g Strength of
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o Factors /lare
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confidence Antagonistic/mitigated
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bias and confounding
Final numerical rating of quality of evidence 3
Evidence supports a moderate level
of confidence that the true effect lies
close to that of the estimate of the
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Statement on quality of evidence

Summary of
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available  evidence to  detect
differences in the overall
effectiveness and impact of differing
dosing schedules of PCV10 on
vaccine-type carriage post-final dose

to < 2 years.
1The RCTs in India (Kawade et al., 2023), South Africa (Madhi et al., 2020), the UK (Goldblatt et al., 2018) are published. The RCT is Canada
(Sadarangani et al, 2024) is unpublished. This GRADE assessment was conducted using the publications and the shared trial data, protocol,
CONSORT diagrams, baseline characteristics, provided through personal communication with the trialist for the RCT in Canada (Sadarangani
etal, 2024).
2No downgrade for risk of bias, as all studies were RCTs and while some had “some concerns”, none had high risk of bias.
3Downgraded one level for inconsistency due to high heterogeneity (12> 75%) for most serotypes for 1p vs 2p. There was only one study with
data for 1p vs 3p.
4No downgrade for indirectness, as all studies measured serotype-specific 1gG >0.35 pg/mL post-primary series.
> Downgraded by one level for imprecision, as wide confidence intervals introduce uncertainty in the true effect size of different dosing
schedules for some serotypes.
6No downgrade as unpublished data from one study (Sadarangani et al, 2024) were obtained directly from the trialist and supplemented with
trial protocols and shared study materials. All other RCTs have been published.
7Not applicable, as the study compared different PCV13 dosing schedules rather than evaluating the overall impact of PCV13 on vaccine-type
carriage.
8 Upgraded one level for dose response, as there was a clear pattern of increased IgG response with additional doses, consistent across
serotypes.
9No upgrade for bias mitigation, as all trials were randomised.
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Appendix Table 19 GRADE: Effectiveness and impact of different schedules of PCV10 on serotype-specific IgG >
0.35ug/mL post-primary series

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age
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Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster
dose given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or
PCV13) in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster

(3p+0).
Rating Adjustment to rating
No of studies/started rating 2RCTs ! 4
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.tatlon I ey None serious? 0
design
Factors 3 I
- . Inconsistency Serious -1
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£ ) Indirectness None serious 0
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£ Publication bias None serious® 0
>
£ Strength of NA7 0
o Factors association/large effect
o increasing Dose-response No upgrade® 0
confidence  Antagonistic/mitigated
. - / g. No upgrade?® 0
bias and confounding
Final numerical rating of quality of evidence 2
Evidence supports a low level of
@ . . confidence that the true effect lies close
Statement on quality of evidence )
g . ¥ to that of the estimate of the effect on
ae)
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[N
= We have a low level of confidence in the
= ability of the available evidence to detect
(0] . . .
£ . differences in the overall effectiveness
£ Conclusion ) e .
< and impact of differing dosing schedules
< of PCV10 on vaccine-type carriage post-
final dose to < 2 years.
1The RCTs in India (Kawade et al., 2023) and South Africa (Madhi et al., 2020) are published.

2No downgrade for risk of bias, as all studies were RCTs and while some had “some concerns”, none had high risk of bias.

3Downgraded one level for inconsistency due to high heterogeneity (12> 75%) for some serotypes for 1p vs 2p. There was only one study with
data for 1p vs 3p.

4No downgrade for indirectness, as all studies measured serotype-specific 1gG >0.35 pg/mL post-primary series.

> Downgraded by one level for imprecision, as wide confidence intervals introduce uncertainty in the true effect size of different dosing
schedules for some serotypes.
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5No downgrade as unpublished data from one study (Sadarangani et al, 2024) were obtained directly from the trialist and supplemented with
trial protocols and shared study materials. All other RCTs have been published.

7Not applicable, as the study compared different PCV10 dosing schedules rather than evaluating the overall impact of PCV10 on serotype-
specific 1IgG >0.35 pug/mL post-primary series.

8No upgrade for dose response, as while there was a general trend of increasing IgG levels with more doses, the inconsistency across serotypes
reduces confidence in applying this criterion.

9No upgrade for bias mitigation, as all trials were randomised.

References
RCTs
1. Kawade A, Dayma G, Apte A, Telang N, Satpute M, Pearce E, et al. Effect of reduced two-dose (1+1)
schedule of 10 and 13-valent pneumococcal conjugate vaccines (Synflorix(TM) and Prevenar13(TM))) on
nasopharyngeal carriage and serotype-specific immune response in the first two years of life: Results
from an open-labelled randomized controlled trial in Indian children. Vaccine. 2023;41(19):3066-79
2. MadhiSA, Mutsaerts EA, Izu A, Boyce W, Bhikha S, lkulinda BT, Jose L, Koen A, Nana AJ, Moultrie A, Roalfe
L, Hunt A, Goldblatt D, Cutland CL, Dorfman JR. Immunogenicity of a single-dose compared with a two-
dose primary series followed by a booster dose of ten-valent or 13-valent pneumococcal conjugate
vaccine in South African children: an open-label, randomised, non-inferiority trial. Lancet Infect Dis. 2020
Dec;20(12):1426-1436. doi: 10.1016/5S1473-3099(20)30289-9. Epub 2020 Aug 25. Erratum in: Lancet
Infect Dis. 2020 Nov;20(11):e275. doi: 10.1016/51473-3099(20)30741-6. PMID: 32857992; PMCID:
PMC7689288.

121



Appendix Table 20 GRADE: Effectiveness and impact of different schedules of PCV13 on serotype-specific 1gG
logGMR post-final dose to < 2 years

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pg/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster
dose given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or
PCV13) in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster
(3p+0).
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dosing schedules of PCV10 on vaccine-
type carriage post-final dose to < 2

years.
1The RCTs in the UK (Goldblatt et al., 2018), India (Kawade et al., 2023) and South Africa (Madhi et al., 2020) are published.

2Downgraded one level as all RCTs had some concerns in at least two domains for risk of bias, however none had high risk of bias.
3Downgraded one level for inconsistency due to high heterogeneity (12 > 50%) for some serotypes for 1p+1 vs 2p+1. This indicates that the
effect of different PCV13 dosing schedules on IgG GMCs may vary across populations and serotypes. There was only one study with data for
1p+1 vs 3p+0.

4No downgrade for indirectness, as all studies measured serotype-specific 1gG pg/mL post-final dose to < 2 years.

>No downgrade for imprecision as confidence intervals were not sufficiently wide across serotypes to introduce substantial uncertainty in the
true effect size of different dosing schedules.

6No downgrade as al RCTs have been published, and no evidence of selecting reporting was identified.

7Not applicable, as the study compared different PCV13 dosing schedules rather than evaluating the overall impact of PCV13 on serotype-
specific 1IgG GMC.

8No upgrade for dose response, as there was no clear pattern indicating a stepwise increase in IgG GMCs with increasing doses.

9No upgrade for bias mitigation, as all trials were randomised.
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Appendix Table 21 GRADE: Effectiveness and impact of different schedules of PCV10 on serotype-specific 1gG
logGMR post-final dose to < 2 years

Population

Children under five years of age scheduled to receive their first PCV dose before six months of age and their
final PCV dose between 6 — 18 months of age

Interventions compared

Two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the first dose scheduled
at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster dose given
between six and 18 months of age

VS:

Three doses of PCV (PCV7, PCV9, PCV10, or PCV13) in one of the following schedules: two primary doses and
one booster (2p+1) and three primary doses and no booster (3p+0).

Outcomes

Invasive Pneumococcal Disease: Difference in incidence of vaccine-serotype, serotype-specific, and all-cause
IPD in under five year olds between different schedules.

Pneumonia - difference in incidence rates for radiologic pneumonia in under five year olds between different
schedules.

Nasopharyngeal carriage - difference in the prevalence of VT carriage between different schedules post
primary series and post-final dose to < 2 years.

Immunogenicity - Difference in vaccine serotype-specific immune responses measured by the percentage
achieving protective IgG levels (>0.35 pug/mL) between different schedules post primary series and logGMR
post-final dose to < 2 years.

PICO Question: In children under five years of age scheduled to receive their first PCV dose before six months of age and
their final PCV dose between 6-18 months of age, what are the effects on IPD, pneumonia, pneumococcal carriage, and
immunogenicity of administering two doses of PCV (7-valent PCV, 9-valent PCV, 10-valent PCV and 13-valent PCV), with the
first dose scheduled at the same time point a dose of a DTP-containing vaccine would be offered, followed by a booster
dose given between 6-18 months of age, compared with children who received three doses of PCV (PCV7, PCV9, PCV10, or
PCV13) in one of the following schedules: two primary doses and one booster (2p+1) or three primary doses and no booster
(3p+0).

Rating Adjustment to rating
No of studies/started rating 2 RCTs L 4
Limitation in stud
. Y Serious? -1
design
Factors . .
q . Inconsistency None serious? 0
= ecreasin . .
5 ) & Indirectness None serious* 0
£ confidence — .
5 Imprecision None serious® 0
(%]
g’ Publication bias None serious® 0
g Strength of
= .
= association/large NA? 0
o Factors e
g . : effect
increasing
) Dose-response No upgrade® 0
confidence - istic/mitigated
ntagonistic/mitigate No upgrade’ 0

bias and confounding
Final numerical rating of quality of evidence 3
Evidence supports a moderate level of
confidence that the true effect lies close to
that of the estimate of the effect on the
health outcome.
We have a moderate level of confidence in
the ability of the available evidence to detect

Statement on quality of evidence

Summary of
Findings

Conclusion

124



differences in the overall effectiveness and
impact of differing dosing schedules of
PCV10 on vaccine-type carriage post-final

dose to < 2 years.
1The RCTs in India (Kawade et al., 2023) and South Africa (Madhi et al., 2020) are published.
2Downgraded one level as both RCTs had some concerns in at least two domains for risk of bias impacting confidence, however, none had
high risk of bias.
3No downgrade for inconsistency as statistical heterogeneity was generally low (1> < 50%) for most serotypes for 1p+1 vs 2p+1, except for
serotype 1 (I = 83%, p = 0.02) and serotype 5 (I = 70%, p = 0.07). However, effect estimates were generally in the same direction. There was
only one study with data for 1p+1 vs 3p+0.
4No downgrade for indirectness, as all studies measured serotype-specific IgG pg/mL post-final dose to < 2 years.
>No downgrade for imprecision as confidence intervals were not sufficiently wide across serotypes to introduce substantial uncertainty in the
true effect size of different dosing schedules.

6No downgrade as al RCTs have been published, and no evidence of selecting reporting was identified.

7Not applicable, as the study compared different PCV10 dosing schedules rather than evaluating the overall impact of PCV10 on serotype-
specific IgG GMC.

8No upgrade for dose response, as there was no clear pattern indicating a stepwise increase in IgG GMCs with increasing doses.

°No upgrade for bias mitigation, as all trials were randomised.
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