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Abstract

The introduction of multi-valent pneumococcal vaccines around the world, such as the 13-valent pneumococcal conjugate vaccine
(PCV13), has had a significant effect in reducing the burden of disease caused by Streptococcus pneumoniae infection globally. However,
S. pneumoniae serotypes not covered by PCV 13 still cause significant disease. A 20-valent pneumococcal conjugate vaccine (PCV20;
Prevnar20®; Apexxnar®) has recently been licensed for active immunisation for the prevention of invasive disease and pneumonia caused
by S. prneumoniae in adults. PCV20 contains all components of PCV 13 with the addition of polysaccharide conjugates of seven more sero-
types, selected based on their generalised geographic distribution and relative prevalence as a cause of pneumococcal disease. The immu-
nogenicity of PCV20 in adults has been demonstrated in a well-designed program of clinical trials which showed that PCV20 administered
as a single dose by intramuscular injection induced robust immune responses to all 20 S. pneumoniae serotypes covered by the vaccine.
PCV20 was well tolerated, with a tolerability and safety profile similar to that for PCV13. By expanding the coverage of disease-causing
S. pneumoniae serotypes relative to other PCVs, PCV20 presents a valuable new tool with the potential to further reduce the impact of
pneumococcal disease.

Plain Language Summary

Pneumonia and other diseases caused by infection with the bacterium Streptococcus pneumoniae are a significant health
concern. The introduction of vaccines targeting multiple S. pneumoniae serotypes [such as the 13-valent pneumococcal
conjugate vaccine (PCV13)] has had a significant effect in reducing pneumococcal disease; however, serotypes not covered
by PCV13 still cause significant disease. Recently, a new vaccine [20-valent pneumococcal conjugate vaccine (PCV20;
Prevnar20®; Apexxnar®)] has been developed and licensed for use in immunisation for the prevention of invasive disease
and pneumonia caused by S. pneumoniae in adults. The ability of PCV20 (administered as a single dose by intramuscular
injection) to elicit strong immune responses to all 20 serotypes covered by the vaccine was demonstrated in a well-designed
program of clinical trials. PCV20 is well tolerated, with pain at the injection site and muscle pain being the most common
adverse reactions. By expanding the coverage of disease-causing S. pneumoniae serotypes, PCV20 presents a valuable new
tool with the potential to further reduce the impact of pneumococcal disease.
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Based on PCV 13, with the addition of polysaccharide
conjugates of seven more S. pneumoniae serotypes

Licensed in the USA and EU for active immunisation for
the prevention of invasive disease and pneumonia caused
by S. pneumoniae in adults.

Elicits robust immune responses to all 20 S. pneumoniae
serotypes covered by the vaccine

Well tolerated, with a tolerability and safety profile simi-
lar to that for PCV13
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1 Introduction

Streptococcus pneumoniae infection, manifesting as invasive
pneumococcal disease (IPD; e.g. bacteraemic pneumonia,
bacteraemia, meningitis) or non-invasive disease [including
non-bacteraemic community-acquired pneumonia (CAP)],
is a significant cause of morbidity and mortality worldwide
[1-3]. More than 100 S. preumoniae serotypes have been
identified (with distinct capsule polysaccharides), although
a minority subset of these serotypes is responsible for the
majority of pneumococcal disease [4].

Vaccines that target multiple S. pneumoniae serotypes are
widely available for the prevention of pneumococcal disease,
including the 23-valent pneumococcal polysaccharide vac-
cine (PPSV23; Pneumovax23®) and pneumococcal conju-
gate vaccines (PCVs) [5-8]. PPSV23 is widely used and has
been shown to be an effective tool in reducing the burden of
pneumococcal disease [8]. However, PPSV23 is limited in
that it elicits a T-cell independent immune response, without
inducing immunological memory associated with long-last-
ing immunity [9]. Furthermore, there remains conflicting evi-
dence of its effectiveness against non-invasive pneumococcal
pneumonia [10]. PCVs, such as the 13-valent PCV (PCV13;
Prevnar13®; Prevenar 13®), are comprised of purified sero-
type-specific polysaccharides that are covalently linked (i.e.
conjugated) to an immunogenic carrier protein [8]. In con-
trast to unconjugated pneumococcal vaccines, PCVs have
been shown to elicit a T-cell dependent immune response,
resulting in robust functional antibody responses and immu-
nological memory [8, 11]. Another advantage of PCVs is
that mucosal immunity stimulated by these vaccines has the
potential to reduce S. pneumoniae nasopharyngeal carriage,
thereby lowering transmission [6, 12, 13]. A seven-valent
PCV (PCV7), containing polysaccharides from S. pneumo-
niae serotypes 4, 6B, 9V, 14, 18C, 19F and 23F conjugated
to the immunogenic carrier protein CRM197 (a non-toxic
variant of diphtheria toxin), was the first PCV to become
widely available. PCV7 was later succeeded by PCV13,
which (along with the seven polysaccharides in PCV7) con-
tains additional polysaccharides from S. pneumoniae sero-
types 1, 3,5, 6A, 7F and 19A [8, 11, 14]. A 10-valent PCV
(PCV10; Synflorix®) containing 10 of the PCV 13 serotypes
(conjugated to different carrier proteins to that used in PCV7/
PCV13) is also licensed and available in some countries
(including those in the EU [15]) for paediatric use [8].

The introduction of pneumococcal vaccines around the
world has had a significant impact in reducing the burden of
pneumococcal disease globally, both through direct and indi-
rect means, whereby wide use of vaccination has reduced
both S. pneumoniae infection and carriage rates [6, 16], with
the effects of PCV vaccines on carriage rates also contribut-
ing towards significant herd immunity benefits by reducing
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transmission [13, 17]. However, S. pneumoniae serotypes
not covered by PCV13 still cause significant disease [5,
18-20], partly due to vaccine-induced serotype replace-
ment, whereby the success of pneumococcal vaccines has
(to a degree) driven the replacement of vaccine serotypes by
non-vaccine serotypes [21, 22]. Given the persisting burden
of pneumococcal disease, the development of pneumococcal
vaccines has continued.

Two further PCVs containing additional serotypes
to expand vaccine coverage have recently been licensed
(including in the USA and EU) for active immunisation for
the prevention of invasive disease and pneumonia caused
by S. pneumoniae in adults: a 15-valent PCV (PCV15;
Vaxneuvance®) containing the same polysaccharides as
PCV13 plus those of two additional serotypes (22F and
33F), each conjugated to CRM197 [23, 24]; and a 20-valent
PCV (PCV20; Prevnar20®; Apexxnar®) [25, 26], the focus
of this review. PCV20 is based on the PCV13 formulation
and contains all components of PCV13 with the addition
of polysaccharide conjugates of seven more serotypes (8,
10A, 11A, 12F, 15B, 22F and 33F) [5, 25, 26]. The addi-
tional serotypes were selected for inclusion based on their
generalised geographic distribution and relative prevalence
(among residual serotypes) as a cause of pneumococcal dis-
ease, as well as other factors that support their inclusion,
such as a potential association with antibiotic resistance
and/or greater disease severity [27]. Serotypes covered by
PCV20 but not by PCV13 are responsible for a significant
proportion (approximately 30% or more) of IPD cases in
adults [28-30].

This article reviews the immunogenicity, tolerability and
safety of PCV20 in its use for active immunisation for the
prevention of invasive disease and pneumonia caused by
S. pneumoniae in adults.

2 Immunogenicity of PCV20

The immunogenicity of PCV20 in adults has been estab-
lished over a number of double-blind [27, 31-36] and open-
label [37] randomised, controlled clinical trials (Table 1),
with the pivotal trial (B7471007) evaluating the immu-
nological non-inferiority of PCV20 to PCV13 (for the 13
matched S. pneumoniae serotypes in PCV13) and PPSV23
(for the seven additional S. pneumoniae serotypes) [34]. In
the trials, immune responses elicited against pneumococcal
serotypes were evaluated using opsonophagocytic activity
(OPA) assays with serotype-specific OPA geometric mean
titres (GMTs) measured before the first vaccination and
~1 month after each vaccination [27, 31-34, 37]. The OPA
assay is a complex, functional assay designed to replicate the
host defence against pneumococcal infection [38]. Involv-
ing phagocytes, complement and bacterial cells, the assay
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Table 1 Key trials in the 20-valent pneumococcal conjugate vaccine clinical development program in adults

Trial identifier(s) (locations)

B7471007; NCT03760146 (Sweden, USA)
(34]

B7471006; NCT03835975 (Sweden, USA)
(37]

B7471004; NCT04526574 (USA) [35]

B7471026; NCT04887948 (USA) [36]

B7471008; NCT03828617 (USA) [32]

B7471002; NCT03313037 (USA) [31, 40]

B7471005; NCT03642847 (USA) [33]

B7471001; NCT02955160 (USA) [27]

Trial description®

Pivotal randomised, double-blind phase III trial
in 3902 vaccine-naive adults aged > 18 years
to evaluate non-inferiority of PCV20 to
PCV13 (13 common serotypes) and to
PPSV23 (7 additional serotypes) in subjects
aged > 60 years, with immunobridging in
subjects aged 18—49 years and 50-59 years to
subjects aged > 60 years

Randomised, open-label phase III trial in 875
adults aged > 65 years to evaluate PCV20
immunogenicity in subjects with prior pneu-
mococcal vaccination

Randomised, double-blind phase III trial in
1796 subjects aged > 65 years to investigate
the co-administration of PCV20 with a QIV
(Fluad Quadrivalent)

Randomised, double-blind phase III trial in
570 subjects aged > 65 years to investigate
the co-administration of PCV20 with a
booster dose of the RNA-based SARS-CoV-2
(COVID-19) vaccine BNT162b2

Randomised, double-blind phase III trial in
1710 vaccine-naive adults aged 18—49 years
to compare the immunogenicity of three dif-
ferent lots of PCV20

Randomised, double-blind phase II trial in 444
vaccine-naive adults aged 60—64 years

Randomised, double-blind phase Ib trial (to
support PCV20 clinical development in
Japan) in 104 vaccine-naive Japanese adults
aged 18-49 years residing in the USA for
<S5 years

Randomised, double-blind, first-in-human

phase I trial in 66 vaccine-naive adults aged
18—49 years

Cohorts/groups (no. of subjects)

Subjects aged >60 years:

PCV20/saline (1514); PCV13/PPSV23 (1495)
Subjects aged 50-59 years:

PCV20 (334); PCV13 (111)

Subjects aged 18—49 years:

PCV20 (336); PCV13 (112)

With prior PPSV23°:

PCV20 (253); PCV13 (122)
With prior PCV13%:

PCV20 (248); PCV13 (127)
With prior PCV13 and PPSV23%:
PCV20 (125)

QIV and PVC20 administered concomi-
tantly (898); QIV and PVC20 administered
1 month apart (898)

PCV20 alone (187); BNT162b2 alone (185);
PCV20 and BNT162b2 administered con-
comitantly (187)°

PCV20:
Lot 1 (489); Lot 2 (490); Lot 3 (485)
PCV13 (245)

PCV20/saline (222); PCV13/PPSV23 (222)

PCV20 (35); cPCV7! (34); PCV13 (35)

PCV20 (33); Tdap (33)

c¢PCV7 complementary 7-valent pneumococcal conjugate vaccine, PCV13 13-valent pneumococcal conjugate vaccine, PCV20 20-valent pneu-
mococcal conjugate vaccine, PPSV23 23-valent pneumococcal polysaccharide vaccine, QIV quadrivalent inactivated influenza vaccine, Tdap
tetanus, diphtheria, acellular pertussis combination vaccine

“In addition to immunogenicity objectives, all trials evaluated PCV20 safety and tolerability

Received 1-5 years before study vaccination

“Received >6 months before study vaccination

4PPSV23 received >1 year before study vaccination

¢Subject numbers are for the safety population; concomitant administration of PCV20 and BNT162b2 was in opposite subject arms at the same
visit

fContains the seven additional serotypes in PCV20 that are not in PCV13

measures the ability of serum antibodies to opsonise pneu-
mococci [38]. Although no specific opsonic antibody titre
that is predictive of protection against pneumococcal dis-
ease has been established [25, 26], OPA acts as a surrogate
marker for vaccine efficacy against invasive disease [38].

Unless otherwise indicated, immunogenicity data presented
in this section are based on responses at 1 month after vac-
cination. Individuals in immunocompromised groups were
excluded from the trials.
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2.1 Pivotal Phase lll Trial

In B7471007, pneumococcal vaccine-naive adults
(n = 3902) were enrolled into one of three cohorts based on
age (18—49 years, 50-59 years or >60 years) [34]. Healthy
subjects as well as immunocompetent subjects with stable
underlying health conditions (including chronic cardiovas-
cular disease, chronic pulmonary disease, renal disorders,
diabetes mellitus and chronic liver disease) or with medical
risk conditions and behaviours known to increase the risk of
serious pneumococcal pneumonia and IPD (e.g., smoking)
were included [34].

In the main cohort, 3009 subjects aged >60 years were
randomly assigned (1-1) to PCV20 followed 1 month later
with saline placebo or to PCV13 followed 1 month later
with PPSV23 [34]. Immune responses elicited by PCV20
1 month after vaccination were evaluated against those
elicited by PCV13 (for the 13 matched serotypes) or
PPSV23 (for the seven additional serotypes), with non-
inferiority inferred if the lower bound of the two-sided
95% confidence interval (CI) for the OPA GMT ratio was
>0.50 (i.e. two-fold). Baseline characteristics and demo-
graphics were well balanced between the two groups in
the cohort. The mean age of subjects was 64.6 years in
both groups, with approximately one third of subjects in
each group being aged >65 years. Similar proportions
of subjects in the PCV20/placebo and PCV13/PPSV23
groups had one or more risk factor (32.4% vs 36.3%),
with the most common risk factors being diabetes mel-
litus (14.6% vs 17.1%), current smoker (11.4% vs 12.6%),
chronic pulmonary disease (9.1% vs 8.2%) and chronic
cardiovascular disease (4.9% vs 7.7%) [34].

PCV20 induced robust immune responses to all 20
S. pneumoniae serotypes covered by the vaccine [34].
Immune responses elicited by PCV20 1 month after vac-
cination were non-inferior to those elicited by PCV13 for
all 13 matched serotypes (OPA GMT ratios of 0.76—1.00
across the 13 serotypes) and non-inferior to those elicited
by PPSV23 for six of the seven additional serotypes (OPA
GMT ratios of 1.38-3.12 across the six serotypes). The
immune response elicited by PCV20 against the one other
serotype (serotype 8) missed the non-inferiority criterion
by a narrow margin (OPA GMT ratio vs PPSV23, 0.55;
95% CI 0.49-0.62). In further analyses supporting the
immunogenicity of PCV20, a >4-fold rise in OPA titres
from baseline to 1 month post PCV20 vaccination was
observed for 55.6-87.4% of PCV20 recipients across the
20 serotypes [39]. Also of note, the percentage of PCV20
recipients achieving a >4-fold rise in OPA titres for sero-
type 8 (77.8%) fell within the range observed for the 13
matched serotypes following vaccination with PCV13
(54.0%-84.0%) [34].
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In B7471007, the immunogenicity of PCV20 in subjects
aged 18-59 years was demonstrated through immuno-bridg-
ing, whereby the effectiveness of the vaccine was inferred
through comparison of the immune responses to each of the
20 vaccine serotypes for subjects aged 18—49 years and for
subjects aged 50-59 years with those of the correspond-
ing immune responses in subjects aged 60—-64 years [34].
In each of these cohorts, subjects were randomised 3:1 to
receive PCV20 or PCV13, with comparative analyses per-
formed between the responses elicited in PCV20 recipients
in these cohorts versus those elicited in PCV20 recipients
aged 60—64 years from the main cohort. Immunobridging
was declared to be successful if the lower bound of the two-
sided 95% CI for the OPA GMT ratio was >0.50 (i.e. two-
fold) [34].

In these analyses, serotype-specific immune responses
elicited by PCV20 met the criteria for successful
immunobridging for each of the 20 vaccine serotypes
[34]. OPA GMT ratios ranged (across the different sero-
types) from 1.00 to 4.80 for subjects aged 18—49 years
(n = 251-317) and from 0.80 to 1.68 for subjects aged
50-59 years (n = 266-320) relative to those aged
60-64 years (n = 765-941) [25].

2.2 Phase lll Trial in Vaccine-Experienced Adults
Aged =65 Years

The immunogenicity of PCV20 in adults >65 years of
age who had previously been vaccinated with different
pneumococcal vaccine regimens was evaluated in a ran-
domised, open-label phase III trial (B7471006) involving
875 subjects [37]. Healthy subjects as well as immuno-
competent subjects with pre-existing stable disease were
included and were enrolled into one of three cohorts based
on their prior pneumococcal vaccination history. The first
cohort included participants (n = 375) who had received
PPSV23 (only) >1 to <5 years prior, the second cohort
included participants (n = 375) who had received PCV13
(only) >6 months prior and the third cohort included par-
ticipants (n = 125) who had received PCV13 followed
by PPSV23 (with PPSV23 given >1 year prior to study
vaccination). Participants with prior PPSV23 vaccination
(only) were randomised 2:1 to receive PCV20 or PCV13
and participants with prior PCV 13 vaccination (only) were
randomised 2:1 to receive PCV20 or PPSV23, whereas all
participants with prior vaccination with both PCV13 and
PPSV23 received PCV20 [37].

The trial was not designed for hypothesis testing, and
statistical analyses performed were descriptive only [37].
Furthermore, the study design did not permit comparisons
across cohorts since the initial (i.e. pre-baseline) pneu-
mococcal vaccine regimen received was not randomised.
Nonetheless, the trial showed that robust immune
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responses were elicited by PCV20 in vaccine-experienced
adults aged >65 years to all 20 serotypes covered by the
vaccine, regardless of prior pneumococcal vaccination.
Noting that interpretation of the results is complicated by
the different initial vaccine regimens received (including
timelines) affecting baseline OPA GMTs, for almost all
of the 13 serotypes common to PCV20 and PCV13 and
for all seven additional serotypes, OPA GMTs 1 month
post PCV20 vaccination were highest in the cohort with
prior PCV13 vaccination only, followed by the cohorts
with prior PCV13 and PPSV23 and with prior PPSV23
only [37].

2.3 Co-Administration with Other Vaccines

Two randomised, double-blind phase III trials have recently
been completed which investigated the co-administration
of PCV20 with a quadrivalent inactivated influenza vac-
cine (Fluad Quadrivalent; QIV) (B7471004) [35] or with a
booster dose of the RNA-based SARS-CoV-2 (COVID-19)
vaccine BNT162b2 (B7471026) [36]. Both trials were con-
ducted in subjects aged >65 years, with subjects stratified
by pneumococcal vaccine history [35, 36].

In B7471004, immune responses to both PCV20 and
the QIV after co-administration were non-inferior to those
when the vaccines were given 1 month apart [35]. In total,
1796 subjects (median age, 71 years) were randomised 1:1
to receive PCV20 with the QIV (co-administration group) or
the QIV followed by PCV20 1 month later (separate admin-
istration group), with saline injections used as appropriate to
maintain blinding. Using OPA assays and haemagglutination
inhibition (HAI) assays to assess PCV20 and QIV immuno-
genicity, respectively, GMTs 1 month post vaccination in
the co-administration group were non-inferior to those in
the separate administration group for all 20 pneumococcal
vaccine serotypes (prespecified two-fold criterion) and all
four influenza vaccine strains (prespecified 1.5-fold crite-
rion) [35].

In B7471026, no hypothesis testing was performed,
and the statistical analysis was descriptive only; however,
robust immune responses to both PCV20 and a booster
dose of BNT162b2 were observed both with concomitant
and separate administration of the vaccines [36]. In the
trial, 570 subjects (mean time of 8.1 months since receiv-
ing a second dose of BNT162b2 and 3.5 years since the
most recent pneumococcal vaccination) were randomised
1:1:1 to receive PCV20 only, BNT162b2 only, or PCV20
and BNT162b2 in opposite arms at the same visit. Again,
saline injections were used as appropriate to maintain
blinding. PCV20 elicited robust immune responses (based
on OPA assay GMTs) to all 20 pneumococcal serotypes,
with similar responses observed whether PCV20 was co-
administered with BNT162b2 or given alone. Similarly, a

BNT162b2 booster dose elicited a strong immune response
against SARS-CoV-2 (based on SARS-CoV-2 full-length
S-binding protein IgG geometric mean concentrations)
regardless of concomitant administration with PCV20 or
when given alone, with similar responses observed in both
conditions [36].

2.4 Other Trials of Interest

Further supportive evidence for the immunogenicity of
PCV20 is available from several other randomised controlled
trials in the PCV20 clinical development program (Table 1),
with robust immune responses to all 20 vaccine serotypes
elicited by PCV20 in each of these trials.

As part of the clinical development program for
PCV20, a phase III clinical trial (B7471008) was con-
ducted to assess lot-to-lot consistency by evaluating the
immune responses across three different vaccine lots
of PCV20 [32]. In B7471008, 1710 pneumococcal vac-
cine-naive subjects aged 18—49 years were randomised
(2:2:2:1) to one of three lots of PCV20, or PCV13
(included as a safety control group). Based on pairwise
comparisons of OPA GMTs between groups, equivalence
in immune responses across the three PCV20 lots was
demonstrated for all 20 vaccine serotypes, with the 95%
CI of the OPA GMT ratios all within the prespecified
equivalence interval (0.5-2.0). Secondary immuno-
genicity endpoint data [including OPA geometric mean
fold rises (GMFRs), the percentages of subjects with a
>4-fold rise in OPA titres and the percentages of subjects
with OPA titres > the lower limit of quantitation] were
generally similar across the three vaccine lots. Across all
lots, OPA GMFRs ranged from 4.6 to 175.7 depending
on the serotype, again demonstrating strong responses
for all 20 vaccine serotypes [32].

In the randomised, double-blind, active-controlled, multi-
centre phase II trial B7471002, 444 pneumococcal vaccine-
naive subjects aged 60—64 years were randomised to receive
PCV20 followed 1 month later by saline placebo or PCV13
followed 1 month later by PPSV23 [31]. Again, this trial
showed that PCV20 elicited robust immune responses to all
20 vaccine serotypes, with GMFRs among PCV20 recipients
ranging from 6.0 to 113.4 across the 20 serotypes and the per-
centages of subjects with a >4-fold rise from baseline in OPA
titres ranging from 53.5% to 90.2% [31]. Of note, this trial also
investigated the persistence of the antibody response elicited
by PCV20, with follow-up out to 12 months post vaccination
[40]. While there was a decline in OPA GMTs from Month 1
to Month 12 post PCV20 vaccination, antibody responses at
Month 12 remained elevated from baseline, with OPA GMFRs
from baseline to Month 12 ranging from 1.9 to 15.6 across the
20 vaccine serotypes [40].
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Fig. 1 Solicited local reactions
occurring within 10 days (a—c)
and solicited systemic events
occurring within 7 days (d-f)
of vaccination with PCV20

or PCV13 in subjects aged
18-49 years (a, d), 50-59 years
(b, e) and > 60 years (c, f) in
the pivotal B7471007 trial [34].
PCV13 13-valent pneumococ-
cal conjugate vaccine, PCV20
20-valent pneumococcal conju-
gate vaccine. * > 38 °C
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Pain at injection site

Swelling (>2.0 cm)

Redness (>2.0 cm)

b

Pain at injection site

Swelling (>2.0 cm)

Redness (>2.0 cm)
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3 Tolerability and Safety of PCV20

Tolerability and safety data on PCV20 in adults are avail-
able from the eight randomised controlled trials detailed in
Table 1. In the trials, solicited local reactions (i.e. redness,
swelling, pain at the injection site) and systemic events
(i.e. fever, headache, fatigue, muscle pain, joint pain)
were recorded for 10 (or 14 [27, 33]) days and 7 (or 14
[27, 33]) days, respectively, after study vaccination; data
on adverse events were collected for 1 month post vac-
cination and data on serious adverse events (SAEs) and
newly-diagnosed chronic medical conditions (NDCMCs)
were collected for 6 (or 12 [31]) months post vaccination
[27,31-37].

Based on pooled data from six of the trials (B7471001,
-02, -05, -06, -07, -08), in which 4552 subjects received
PCV20, the most commonly reported solicited adverse
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Incidence (% of subjects)

reactions in subjects aged 18-59 years were pain at the
injection site (reported in > 70% of subjects), muscle pain
(> 50%), fatigue (> 40%), headache (> 30%), arthralgia (>
10%) and injection site swelling (> 10%), and the most com-
monly reported solicited adverse reactions in subjects aged >
60 years were pain at the injection site (> 50%), muscle pain
(> 30%), fatigue (> 30%), headache (> 20%) and arthral-
gia (> 10%) [25]. Across all six trials, 67 (1.5%) of 4552
subjects experienced one or more SAE within 6 months of
vaccination with PCV20 compared with 44 (1.8%) of 2496
subjects after vaccination with PCV13 or another control
vaccine, while the percentage of subjects experiencing SAEs
within 1 month of vaccination was 0.4% in both groups [25].

In the pivotal B7471007 trial in pneumococcal vaccine-
naive adults (Sect. 2.1), within each age cohort similar per-
centages of subjects receiving PCV20 and PCV 13 reported
local site reactions (Fig. 1a—c) or systemic events (Fig. 1d—f),
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with a general trend (in both groups) of fewer older subjects
reporting reactions than younger subjects [34]. Pain at the
injection site was the most common local reaction and mus-
cle pain was the most common systemic event (Fig. 1). The
vast majority of reactions and events (both among PCV20
and PCV13 recipients) were mild to moderate in severity.
Within each age cohort, similar percentages of PCV20 and
PCV13 recipients experienced one or more adverse events
in the 1 month post vaccination (15.2% vs 11.6%, 10.2%
vs 8.1% and 9.8% vs 11.1% of subjects aged 18-49 years,
50-59 years and > 60 years, respectively), and few sub-
jects (< 1.5% after either vaccine across the age cohorts)
experienced adverse events considered by the investigator
to be related to the study vaccine. Immediate adverse events
(occurring within 30 min of vaccination) were reported
infrequently (in < 1.0% of subjects). SAEs and NDCMCs
through 6 months after vaccination with PCV20 or PCV13
were also reported infrequently (SAEs in < 2.4% and NDC-
MCs in < 2.3% of subjects after either vaccine across age
cohorts) and at a similar incidence between vaccine groups
within each age cohort. No SAEs or NDCMCs reported in
the trial were considered to be vaccine related. There was
one death during the trial, in a subject in the PCV20/saline
group, the result of a traumatic injury, unrelated to the study
vaccine [34].

Data from the B7471006 trial (Sect. 2.2) in subjects aged
> 65 years with prior pneumococcal vaccination demon-
strated a PCV20 safety and tolerability profile consistent
with that observed in the pivotal B7471007 trial in pneu-
mococcal vaccine-naive adults [34, 37]. The incidences of
local reactions, systemic events and adverse events after
PCV20 vaccination in B7471006 were similar across cohorts
with previous PCV13 (only), PPSV23 (only) or PCV13 and
PPSV23 vaccination and comparable with the incidences
observed after PCV13 or PPSV23 vaccination in control
groups [37]. Again, injection-site pain and muscle pain
were the most commonly reported local reactions and sys-
temic events, respectively, following PCV20 vaccination.
No vaccine-related SAEs or NDCMCs were observed [37].

Of further interest, co-administration of PVC20 with
a QIV or a booster dose of BNT162b2 appears to be well
tolerated, based on data from B7471004 and B7471026,
respectively (Sect. 2.3) [35, 36]. Besides a slight increase in
the incidence of systemic events, particularly mild fatigue
(20.0% with co-administration versus 10.8-12.6% with
separate administration), co-administration of PCV20 and
the QIV had a similar tolerability profile to that for either
individual vaccine [35]. In B7471026, co-administration of
PCV20 and BNT162b2 had a tolerability profile that was
overall similar to that of BNT162b2 administered alone [36].

Finally, given the similarities between PCV20 and
PCV13 (in terms of manufacture and formulation), post-
marketing experience with PCV13 has some relevance to

PCV20 [25, 26]. Adverse reactions of interest reported in
post-marketing experience with PCV13 include anaphylac-
tic/anaphylactoid reactions (including shock), angioneurotic
oedema, erythema multiforme and injection-site reactions
including injection-site lymphadenopathy, dermatitis, pru-
ritus and urticaria [25, 26].

4 Dosage and Administration of PCV20

In the USA, PCV20 is indicated for active immunisation for
the prevention of pneumonia and invasive disease caused
by S. pneumoniae serotypes 1, 3, 4, 5, 6A, 6B, 7F, 8§, 9V,
10A, 11A, 12F, 14, 15B, 18C, 19A, 19F, 22F, 23F and 33F
in adults aged > 18 years [25]. PCV20 is also approved for
active immunisation for the prevention of invasive disease
and pneumonia caused by S. pneumoniae in individuals aged
> 18 years in the EU [26].

PCV20 is administered by intramuscular injection as a
single dose of 0.5 mL [25, 26]. Appropriate medical treat-
ment and supervision used to manage immediate allergic
reactions must be immediately available should an acute
anaphylactic reaction occur following PCV20 adminis-
tration [25, 26]. Local prescribing information should be
consulted for full details relating to the administration of
PCV20, including further information on contraindications,
warnings and precautions, and its use in special patient
populations.

5 PCV20 in Adults—Current Status

Based on an October 2021 update, the US Advisory Com-
mittee on Immunization Practices (ACIP) now recommends
the use of either PCV20 alone or PCV15 in series with
PPSV23 for all adults aged > 65 years who have not previ-
ously received a PCV or whose previous vaccination history
is unknown [5]. Furthermore, either PCV20 alone or PCV 15
in series with PPSV23 is also recommended for adults aged
19-64 years with certain underlying medical conditions or
other risk factors who have not previously received a PCV
or whose previous vaccination history is unknown [5]. If
PCV15 is used, this should be followed by a dose of PPSV23
after an interval of > 1 year (although a minimum interval
of 8 weeks can be considered for adults in certain vulnerable
groups) [5]. In adults who have previously received PPSV23
(only), either PCV20 or PCV15 can be given > 1 year after
their last PPSV23 dose (without the need for another dose
of PPSV23 in those given PCV15) [5]. Any potential pub-
lic health benefits of PCV20 or PCV15 in adults who have
previously received PCV13 (with or without PPSV23) are
unknown, and it is recommended that adults with previous
PCV13 alone should complete the previously recommended
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PPSV23 series [6], although PCV20 may be used if PPSV23
is not available [5].

In Europe, recommendations for pneumococcal vac-
cinations in adults are complex, with substantial variation
across different countries in terms of the age and risk groups
recommended for vaccination and which vaccine(s) should
be used [41-43]. Across Europe, PPSV23 is widely recom-
mended in adults aged > 65 years, with several countries
recommending its use in series with a PCV (e.g. PCV13).
Several countries also recommend vaccination with PPSV23
(with or without a PCV) in younger adults, particularly those
with factors that put them at higher risk of pneumococcal
disease [41]. It has been suggested that simplifying and uni-
fying pneumococcal vaccination recommendations across
Europe could help improve vaccine uptake and further
reduce pneumococcal disease burden [42, 43]. Coinciding
such a process with an updated evaluation of the potential
roles of PCV20 and PCV 15 in European vaccination recom-
mendations could indeed be of value.

For lower-middle-income countries in other parts of the
world, World Health Organization (WHO) guidelines recom-
mend that the introduction of PCVs into national childhood
vaccination programs should be prioritised over the intro-
duction of a pneumococcal vaccination program for older
adults [44]. In countries that have an effective childhood
program operating, the WHO guidelines recommend that
decisions about initiating a pneumococcal vaccination pro-
gram in adults should take into account the local disease bur-
den and cost-effectiveness considerations [44]. Furthermore,
emerging data on the direct and indirect clinical effects of
higher valency PCVs (including PCV20) should guide dis-
cussion on the relative merits of these newer vaccines [44].

The immunogenicity of PCV20 in adults has been dem-
onstrated in a well-designed and thorough program of clini-
cal trials (Sect. 2), modelled on the clinical trial program
that supported PCV13 licensure in adults. As demonstrated
in the trials, PCV20 induced robust immune responses to all
20 S. pneumoniae serotypes covered by the vaccine (Sect. 2).
PCV20 was well tolerated, with a tolerability and safety pro-
file similar to that for PCV13 (Sect. 3). Pain at the injection
site and muscle pain were the most commonly reported local
reactions and systemic events; although relatively common
(reported in >50% and >30% of PCV20 recipients), these
events were mostly mild. In the pivotal trial, no vaccine-
related SAEs were observed through 6 months of follow-up
after PCV20 administration (Sect. 3) [34]. Of further inter-
est, emerging data from two recently completed randomised
phase III trials (B7471004 and B7471026) suggest that
co-administration of PCV20 with a QIV or a booster dose
of BNT162b2 is well tolerated (Sect. 3) and elicits robust
immune responses to the relevant vaccine targets (Sect. 2.3).
These two trials were conducted in subjects aged > 65 years,
with such patients making up a key target group for each
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of the vaccines [35, 36]. Furthermore, with the increased
convenience from the possibility of receiving PCV20 with
a QIV or BNT162b2 at the same visit, there may be the
potential to increase uptake of the vaccines [35, 36].

A further potential benefit of PCV20 could be in the
fight against antibiotic resistance. IPD caused by antibiotic-
nonsusceptible isolates has declined dramatically following
the introduction of PCVs into immunisation programs [45].
With the addition of further serotypes in PCV20 (including
some of the most common antibiotic-nonsusceptible sero-
types, such as 22F and 33F), the introduction of PCV20 has
the potential to further reduce the incidence of IPD caused
by antibiotic-nonsusceptible isolates [45]. This effect could
also have benefits in terms of antibiotic stewardship by
reducing the (need for or) use of antibiotics, itself a driver
of antibiotic resistance.

There are some limitations to the currently available data
on PCV20. Most notably, although there are strong data
supporting the immunogenicity of PCV20 based on OPA
assays (Sect. 2), there is no minimum threshold of protec-
tion established for OPA assays and data on the effective-
ness of PCV20 in preventing pneumococcal disease are lack-
ing. Nonetheless, as a functional assay which replicates the
in vivo mechanism of antibody protection [38], the OPA
assay is considered to be an acceptable surrogate marker
for vaccine efficacy [39]. Furthermore, given the similari-
ties between PCV20 and PCV13 in terms of manufacture
and formulation, the demonstrated effectiveness of PCV13
in preventing vaccine-type pneumococcal CAP and IPD
(including from the large, randomised, placebo-controlled
CAPiTA trial [14]) is supportive of the likely effective-
ness of PCV20, particularly for disease caused by the 13
S. pneumoniae serotypes common to both vaccines [25, 39].
Nonetheless, a planned confirmatory study in adults aged >
65 years to describe the clinical benefit of PCV20 for the
prevention of pneumonia caused by the seven new serotypes
in PCV20 will be of interest [39].

A further limitation of the currently available data on
PCV20 is the general lack of longer-term immunogenicity
data, with most trials in the PCV20 clinical development
program limited to describing immune responses at 1 month
post vaccination (Sect. 2). Data from the phase II B7471002
trial showed that antibody responses against the 20 vaccine
serotypes at Month 12 remained elevated from baseline,
indicating persistence of the immune response elicited by
vaccine [31, 40]. Furthermore, post-hoc analyses from the
CAPiTA trial found that the effectiveness of PCV13 was
sustained, with no substantial waning of vaccine efficacy
observed over the 5-year duration of the study [14, 46].
Nonetheless, further data on the long-term persistence (and
effectiveness) of the immune response elicited by PCV20
would be of interest. In addition, longer term surveillance
will be required to evaluate the potential impact of further
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serotype replacement which could be induced by the use of
PCV20, in which vaccine serotypes could be replaced by
non-vaccine serotypes over time, thereby potentially eroding
the benefits of the vaccine [21, 22].

Another question of interest in the post-marketing
phase for PCV20 will be regarding the effectiveness of
the vaccine against S. pneumoniae serotype 3. Unlike
disease caused by most other S. preumoniae serotypes
covered by PCV13, there has been no substantial decline
in pneumococcal disease caused by serotype 3 after the
widespread introduction of PCV13 into immunisation
programs [47-49]. This remains an area of concern, with
serotype 3 not only now being responsible for a significant
proportion of remaining pneumococcal disease but also
appearing to often be associated with more severe disease
[48-51]. Given the substantial similarities between PCV13
and PCV20, it seems likely that PCV20 may also have a
less significant impact on pneumococcal disease caused
by serotype 3 than that caused by other vaccine serotypes.
Nonetheless, despite the more limited impact of PCV13
on serotype 3 at the population level, there is evidence
that the vaccine may provide some direct protection at the
individual level [52], suggesting that PCV20 (like PCV13)
may still be a useful tool for reducing some of the impact
of pneumococcal disease caused by serotype 3.

Finally, it should be noted that immunocompromised
and immunosuppressed individuals were excluded from
the clinical trials on PCV20 (Sect. 2). Based on experi-
ence with other pneumococcal vaccines, individuals with
altered immunocompetence and those on immunosup-
pressive therapy may have reduced immune responses to
PCV20 [25, 26]. Nonetheless, some clinical benefit from
PCV20 could still be anticipated in immunocompromised
and immunosuppressed individuals (particularly noting
that these individuals are at higher risk of pneumococcal
disease) [5, 43], and the use of PCV20 for individuals in
immunocompromised groups should be considered on an
individual basis [25, 26].

In conclusion, by expanding the coverage of disease-
causing S. pneumoniae serotypes relative to other PCVs,
PCV20 presents a valuable new tool with the potential
to further reduce the impact of pneumococcal disease.
This value is recognised in the latest ACIP recommenda-
tions, which recommend the use of either PCV?20 alone or
PCV15 in series with PPSV23 in select adults (based on
age and risk factors) who have not previously received a
PCV. Besides the additional serotype coverage of PCV20
versus PCV15, PCV20 also has the advantage of provid-
ing broad protection against pneumococcal disease in a
(single-dose) single vaccine rather than the two-vaccine
series of PCV 15 followed by PPSV23 >1 year later as the
other ACIP-recommended alternative.

Data Selection 20-Valent Pneumococcal

Conjugate Vaccine: 137 records identified

Duplicates removed 33

Excluded during initial screening (e.g. press releases; 29
news reports; not relevant drug/indication; preclinical
study; reviews; case reports; not randomised trial)

Excluded during writing (e.g. reviews; duplicate data; 23
small patient number; nonrandomised/phase I/1I trials)

Cited immunogenicity/tolerability articles 9
Cited articles not immunogenicity/tolerability 43

Search Strategy: EMBASE, MEDLINE and PubMed from

1946 to present. Clinical trial registries/databases and websites
were also searched for relevant data. Key words were: Prevnar
20, Prevenar 20, pneumococcal 20-valent conjugate vaccine,
20vPnC, PCV 20, 20-valent PCV, PF-06482077, NCT03828617,
NCT03642847, NCT03313050. Records were limited to those in
English language. Searches last updated 09 May 2022.
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