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Background.  Pneumococcal conjugate vaccines (PCVs) have significantly decreased pneumococcal disease worldwide; how-
ever, expanding serotype coverage may further reduce disease burden. A 20-valent PCV (PCV20) containing capsular polysaccha-
ride conjugates of serotypes present in the 13-valent PCV (PCV13) and 7 new serotypes (8, 10A, 11A, 12F, 15B, 22F, and 33F) is 
currently in development. This phase 2 study evaluated safety, tolerability, and immunogenicity of PCV20 in adults without prior 
pneumococcal vaccination.

Methods.  In this randomized, active-controlled, double-blinded trial, 444 adults 60 through 64 years of age were randomized to 
receive either a single dose of PCV20 followed 1 month later by saline placebo or a single dose of PCV13 followed 1 month later by 
23-valent polysaccharide vaccine. Local injection site reactions, select systemic symptoms, and adverse events (AEs) were recorded. 
Immunogenicity was assessed by measuring serotype-specific opsonophagocytic activity (OPA) titers before and approximately 
1 month after each vaccination.

Results.  Local reaction and systemic event rates were similar after vaccination with PCV20 or PCV13; no serious vaccine-related 
AEs were reported. In the PCV20 group, functional immune responses as measured by OPA were robust for all 20 serotypes included 
in the vaccine, with geometric mean fold rises from baseline ranging from 6.0 to 113.4.

Conclusions.  PCV20 was well tolerated in adults 60 to 64 years of age, with a safety profile consistent with historical experience 
of PCVs in this age group. Substantial OPA responses were elicited against all serotypes. Results demonstrate the potential for PCV20 
to expand pneumococcal disease protection.

Clinical Trials Registration.  NCT03313037.
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clinical trial.

Streptococcus pneumoniae infection is a major cause of morbidity 
and mortality, manifesting either as invasive pneumococcal di-
sease (IPD; eg, meningitis, bacteremia, bacteremic pneumonia) 
or noninvasive disease (eg, otitis media, nonbacteremic pneu-
monia) [1–3]. Young children and adults > 65 years of age are at 
greatest risk [1]. Disease burden is considerable, with the mean 
cost per IPD episode in otherwise healthy US adults 19–64 years 
of age as high as US$48 000 [4]. More than 90 pneumococcal 
serotypes exist, each characterized by a unique polysaccharide 

capsule; however, the majority of disease is caused by a lim-
ited serotype subset [1, 3, 5]. Furthermore, the distribution of 
disease-causing serotypes varies by age and geographic region 
and can shift over time [1].

The 23-valent pneumococcal polysaccharide vaccine 
(PPSV23) is recommended for routine vaccination in adults 
≥65  years of age in many countries [6], including the United 
States [7], but provides relatively transient protection due to a 
lack of immunological memory [8]. Conversely, pneumococcal 
conjugate vaccines (PCVs) generally induce more robust im-
mune responses and subsequent memory responses that are 
associated with longer-term protection, including in adults; 
moreover, PCV13 has demonstrated efficacy against pneumo-
coccal pneumonia, including nonbacteremic pneumonia, in 
adults [8–10]. Introduction of PCVs has resulted in major re-
ductions of pneumococcal disease burden worldwide [11–14]. 
Specifically, US introduction of the 7-valent PCV (PCV7) in 
2000 was associated with a 76% reduction in all IPD among chil-
dren <5 years of age and 45% reduction across all ages [15]. In 
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the first 3 years following subsequent 13-valent PCV (PCV13) 
introduction in 2010, the nationwide incidence of IPD de-
creased by a further 64% among children <5 years of age and by 
12%–32% (depending on age) among adults [12]. Despite these 
reductions, vaccine coverage of non-PCV13 serotypes consti-
tutes a significant unmet need [13, 14, 16–19], with the majority 
of US pediatric IPD cases in the post-PCV13 era caused by these 
serotypes [12].

An investigational 20-valent PCV (PCV20) that includes 
all components of PCV13 plus polysaccharide conjugates of 7 
additional serotypes (8, 10A, 11A, 12F, 15B, 22F, 33F) is being 
developed to broaden pneumococcal disease coverage beyond 
that of currently licensed PCVs. These additional serotypes were 
included based on their generalized geographic distribution as 
causes of IPD and other factors such as association of these sero-
types with antibiotic resistance or greater disease severity [12, 
13, 16–18, 20–24]. These 7 serotypes are also present in PPSV23 
but only as unconjugated polysaccharides [25]. Therefore, 
PCV20 is anticipated to provide more robust protection than 
PPSV23 for the serotypes in common between PCV20 and 
PPSV23, thus further reducing the global pneumococcal disease 
burden. A first-in-human study performed in 66 healthy adults 
18–49 years of age indicated that PCV20 was well tolerated and 
induced immune responses against all 20 vaccine serotypes [26]. 
The current phase 2 study evaluated safety, tolerability, and im-
munogenicity of PCV20 in adults 60–64  years of age without 
previous pneumococcal vaccination. Immunogenicity results 
through 1  month postvaccination and safety data through 
12 months postvaccination are presented.

METHODS

Study Design and Subjects

This phase 2, randomized, active-controlled, double-blind 
study conducted at 14 US sites evaluated PCV20 safety and im-
munogenicity in healthy pneumococcal vaccine-naive adults 

60–64 years of age. This age group was selected to approximate 
those ≥65-year-olds who receive PPSV23 and PCV13 vaccina-
tion according to current US recommendations [7]. However, as 
the study population was slightly younger, they were less likely 
than those ≥65 years of age to have already been vaccinated with 
a pneumococcal vaccine.

Men and women were eligible for inclusion if they were 
generally healthy, including those with a diagnosis of preex-
isting stable disease (disease not requiring change in therapy 
or hospitalization ≤3  months before receipt of the investi-
gational product). Key exclusion criteria included diagnosis 
of a serious, unstable, chronic medical condition (eg, meta-
static malignancy, clinically unstable cardiac disease; further 
described in the Supplementary Appendix); severe acute or 
chronic psychiatric condition that could potentially increase 
risk associated with study participation as judged by the inves-
tigator; previous or planned vaccination with a pneumococcal 
vaccine; history of a severe adverse reaction to a vaccine and/
or any component of any vaccine used in the current study; 
previous laboratory-confirmed IPD diagnosis; known or sus-
pected immunocompromising condition (including current or 
planned treatment with immunosuppressive therapy).

Subjects were randomly assigned in a 1:1 ratio to receive a 
single 0.5-mL dose of either PCV20 or PCV13 (vaccination 1; 
Figure  1). One month after vaccination 1, PCV20 recipients 
were given saline placebo (0.5 mL), and PCV13 recipients were 
given PPSV23 (0.5  mL; vaccination 2). In this study, PCV13 
served as a control for immunogenicity of the 13 serotypes in 
common with PCV20 (1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 
19F, 23F) as well as for safety, whereas PPSV23 served as a con-
trol for immunogenicity of the 7 additional serotypes in PCV20 
(8, 10A, 11A, 12F, 15B, 22F, 33F). All vaccines were adminis-
tered intramuscularly into the deltoid muscle.

The study was conducted in accordance with all legal and 
regulatory requirements and with the principles set forth in 
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Figure 1.  Study design. Immune responses measured at 12 months following vaccination 1 are not reported here. Abbreviations: PCV13, 13-valent pneumococcal conjugate 
vaccine; PCV20, 20-valent pneumococcal conjugate vaccine; PPSV23, 23-valent pneumococcal polysaccharide vaccine.
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the International Ethical Guidelines for Biomedical Research 
Involving Human Subjects, the International Council for 
Harmonisation Guideline for Good Clinical Practice, and the 

Declaration of Helsinki. The protocol was approved by institu-
tional review boards, and all subjects were required to provide 
written informed consent.

Assessments

Safety assessments included local reactions, systemic events, 
adverse events (AEs), serious AEs (SAEs), and newly diag-
nosed chronic medical conditions (NDCMCs). Prompted 
local reactions and systemic events were recorded in an elec-
tronic diary for 10 and 7 days, respectively, after vaccination 
1.  Local reactions (ie, redness, swelling, pain at injection 
site) and systemic events (ie, fatigue, headache, muscle pain, 
joint pain) were graded as mild (grade 1), moderate (grade 
2), severe (grade 3), or grade 4 based on increasing severity 
levels; for redness and swelling, grading was based on size 
or description of the affected area, whereas for pain and all 
systemic events, grading was based on degree to which the 
event interfered with activity. Data on AEs were collected 
through 1 month following each vaccination and on SAEs and 
NDCMCs through 12 months after vaccination 1, including 
during a telephone follow-up at the 6-month time point and a 
visit at the 12-month time point.

Blood samples for immunogenicity assessments were col-
lected before vaccination 1, approximately 1 month after each 
vaccination, and approximately 1 year after vaccination 1. The 
current report includes immunogenicity data through 1 month 
after vaccination 2.

Figure 2.  Subject disposition. Abbreviations: PCV13, 13-valent pneumococcal conjugate vaccine; PCV20, 20-valent pneumococcal conjugate vaccine; PPSV23, 23-valent 
pneumococcal polysaccharide vaccine.

Table 1.  Demographics (Safety Population)

PCV20/Saline 
(n = 221)

PCV13/PPSV23 
(n = 222)

Total 
(N = 443)

Sex, n (%)    

  Male 106 (48.0) 89 (40.1) 195 (44.0)

  Female 115 (52.0) 133 (59.9) 248 (56.0)

Race, n (%)    

  White 169 (76.5) 165 (74.3) 334 (75.4)

  Black 37 (16.7) 46 (20.7) 83 (18.7)

  Asian 8 (3.6) 7 (3.2) 15 (3.4)

  Native American or 
    Native Alaskan

1 (0.5) 2 (0.9) 3 (0.7)

  Native Hawaiian or other
    Pacific Islander

1 (0.5) 0 1 (0.2)

  Multiracial 4 (1.8) 2 (0.9) 6 (1.4)

  Not reported 1 (0.5) 0 1 (0.2)

Ethnicity, n (%)    

  Hispanic/Latino 27 (12.2) 25 (11.3) 52 (11.7)

  Non-Hispanic/non-Latino 192 (86.9) 195 (87.8) 387 (87.4)

  Unknown 2 (0.9) 2 (0.9) 4 (0.9)

Age at vaccination 1, y    

  Mean ± SD 62.0 ± 1.4 62.0 ± 1.4 62.0 ± 1.4

  Median (range) 62 (60–64) 62 (60–64) 62 (60–64)

Abbreviations: PCV13, 13-valent pneumococcal conjugate vaccine; PCV20, 20-valent pneu-
mococcal conjugate vaccine; PPSV23, 23-valent pneumococcal polysaccharide vaccine.
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Endpoints

Primary endpoints were the percentages of subjects reporting 
prompted local reactions within 10  days after vaccination 1, 
prompted systemic events within 7 days after vaccination 1, AEs 
within 1 month after vaccination 1, and SAEs and NDCMCs 
within 6 and 12 months after vaccination 1.

Secondary endpoints included pneumococcal serotype-
specific opsonophagocytic activity (OPA) geometric mean titers 
(GMTs) [27] 1  month after vaccination and OPA geometric 
mean fold rises (GMFRs) from before vaccination to 1 month 
after vaccination. Percentages of subjects with ≥4-fold rises 
in OPA titers from baseline were also evaluated. Exploratory 
endpoints were pneumococcal serotype-specific immunoglob-
ulin G (IgG) geometric mean concentrations (GMCs) 1 month 
after vaccination and IgG GMFRs from before to 1 month after 
vaccination.

Analyses

This was a descriptive study with no hypothesis testing. The 
study planned to enroll approximately 440 subjects (220 per 

group) to provide a sample size sufficient to detect infre-
quent local reactions, systemic events, and AEs (probability of 
0.89 and > 0.999 of detecting ≥1 event with a true rate of 1% 
and ≥ 5%, respectively, in a group of 200 subjects).

The safety population was used for all primary endpoints and in-
cluded all subjects who received 1 PCV13 or PCV20 dose; subjects 
were assigned to vaccine groups corresponding to the vaccine actu-
ally received. Safety data were summarized using descriptive statistics.

The evaluable immunogenicity population included all eli-
gible subjects who received the assigned vaccine as randomized, 
had a blood collection within 27–49 days after either vaccina-
tion, had OPA titers for ≥1 serotype postvaccination, and had 
no other major protocol deviations.

Descriptive summaries of geometric means and corre-
sponding 95% confidence intervals (CIs) were calculated for 
OPA titers and IgG concentrations at each time point by vac-
cine group, with each serotype analyzed separately. Assay re-
sults below the serotype-specific lower limits of quantitation 
(LLOQs) were set to 0.5 × LLOQ in the analysis. For OPA and 
IgG results, GMFRs were calculated as the fold change in titer 

Figure 3.  Prompted reactogenicity events including (A) local reactions within 10 days of vaccination, and (B) systemic events within 7 days of vaccination. The single report 
of fever is not included. Abbreviations: PCV13, 13-valent pneumococcal conjugate vaccine; PCV20, 20-valent pneumococcal conjugate vaccine.
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from before vaccination 1 (baseline) to 1 month after vaccina-
tion 1 and from baseline to 1 month after vaccination 2. OPA 
GMTs and GMFRs were calculated by log transformation of 
titers or titer ratios. The 95% CIs were calculated with reference 
to the t distribution, and the mean and limits were exponenti-
ated. IgG GMCs and GMFRs were calculated similarly.

RESULTS

Study Population

Among 444 subjects randomized (n = 222, PCV20/saline; n = 222, 
PCV13/PPSV23), 443 received vaccination 1 and 427 received 
vaccination 2 (Figure 2). Overall, 94.8% of subjects completed the 
visit occurring 1 month after vaccination 2, 95.3% completed the 
6-month telephone visit, and 91.0% completed the study. Reasons 
for withdrawal were decision to withdraw by subject, no longer 
meeting eligibility criteria, lost to follow-up, protocol deviations, 
and other; no subjects withdrew due to an AE.

Subject demographics were similar between study groups 
(Table  1). The majority of subjects were women (56.0%) and 
White (75.4%); subjects had a mean ± standard deviation (SD) 
age of 62.0 ± 1.4 years.

Safety

The frequency and severity of prompted local reactions within 
10 days of vaccination were similar following receipt of PCV20 
or PCV13 (Figure 3A). For both vaccines, injection site pain was 
the most commonly reported local reaction (reported by 57.7% 
and 53.6% of PCV20 and PCV13 recipients, respectively). Most 
local reactions were mild or moderate in severity and generally 
resolved after a median duration of 1–2 days.

The frequency and severity of prompted systemic events 
within 7  days of vaccination were similar following vacci-
nation with PCV20 or PCV13 (Figure  3B). The most com-
monly reported systemic event was muscle pain, experienced 
by 43.2% of PCV20 recipients and 36.5% of PCV13 recipients, 
which typically resolved with median durations of 1–2  days. 
A single subject (PCV13 recipient) experienced fever that was 
38.0°C–38.4°C. Most systemic events were mild or moderate in 
severity.

Percentages of subjects reporting AEs within 1  month of 
vaccination 1 were similar following PCV20 and PCV13 vac-
cination (12.2% vs 13.1%, respectively) and were most com-
monly infections and infestations (6.3% in each group; Table 2; 
Supplementary Table 1). Among these AEs, 1.4% in each vac-
cine group were graded as severe. AEs occurred more com-
monly in PPSV23 recipients compared with saline recipients 
following vaccination 2 (18.7% vs 7.0%), particularly for events 
in the general disorders and administration site conditions cat-
egory (6.5% vs 0.5%); infections and infestations were also most 
commonly reported at this time point (Supplementary Table 1). 
Among these AEs, 0.5% in the saline group and 2.8% in the 

PPSV23 group were graded as severe. No AEs occurring within 
30 minutes after vaccination were reported in either group.

Rates of SAEs and NDCMCs within 1 month after vaccina-
tion were ≤1.9% in each group (Table 2). Throughout the study, 
9 and 11 SAEs occurred in the PCV20/saline and PCV13/
PPSV23 groups, respectively; 13 and 8 NDCMCs occurred in 
these groups, respectively. No identical NDCMCs occurred 
in >1 subject in either study group, and no SAEs or NDCMCs 
were considered related to the vaccine. No deaths occurred 
during the study.

Immunogenicity

Baseline serotype-specific OPA GMTs were low in all groups and 
usually close to the LLOQs for each assay (Figures 4 and 5). OPA 
GMFRs from baseline to 1 month after vaccination 1 for the 13 
serotypes contained in both PCV20 and PCV13 were somewhat 
lower for PCV20 compared with PCV13, ranging from 6.0 to 
58.6 in the PCV20 group and from 7.1 to 68.6 in the PCV13 
group depending on serotype (Figure 4; Supplementary Table 2). 
Among PCV20 recipients, 53.5%–87.2% exhibited ≥4-fold rises 
from baseline in PCV13-serotype OPA titers at 1  month fol-
lowing vaccination (Supplementary Figure 1). A slight booster 

Table 2.  Summary of Adverse Events (Safety Population)

Time Point Type of AE

PCV20/Saline 
(n = 221a/213b)

PCV13/PPSV23 
(n = 222a/214b)

n (%) (95% CI) n (%) (95% CI)

Following PCV20 or PCV13 
administration through 
1 month of follow-up

    

  Any AE 27 (12.2) (8.2, 17.3) 29 (13.1) (8.9, 18.2)

  Severe AE 3 (1.4) (.3, 3.9) 3 (1.4) (.3, 3.9)

  SAE 0 (.0, 1.7) 1 (0.5) (.0, 2.5)

  NDCMC 2 (0.9) (.1, 3.2) 1 (0.5) (.0, 2.5)

Following saline or PPSV23 
administration through 
1 month of follow-up

    

  Any AE 15 (7.0) (4.0, 11.3) 40 (18.7) (13.7, 24.6)

  Severe AE 1 (0.5) (.0, 2.6) 6 (2.8) (1.0, 6.0)

  SAE 0 (.0, 1.7) 4 (1.9) (.5, 4.7)

  NDCMC 2 (0.9) (.1, 3.4) 4 (1.9) (.5, 4.7)

From 1 month following 
saline or PPSV23 
administration through 
12 months of follow-up

    

  SAE 9 (4.2) (2.0, 7.9) 7 (3.3) (1.3, 6.6)

  NDCMC 9 (4.2) (2.0, 7.9) 3 (1.4) (.3, 4.0)

Throughout the study     

  SAE 9 (4.1) (1.9, 7.6) 11 (5.0) 2.5, 8.7

  NDCMC 13 (5.9) (3.2, 9.8) 8 (3.6) (1.6, 7.0)

Abbreviations: AE, adverse event; CI, confidence interval; NDCMC, newly diagnosed 
chronic medical condition; PCV13, 13-valent pneumococcal conjugate vaccine; PCV20, 
20-valent pneumococcal conjugate vaccine; PPSV23, 23-valent pneumococcal polysaccha-
ride vaccine; SAE, serious adverse event.
aSafety population reporting AEs from vaccination 1 to 1 month after vaccination 1.
bSafety population reporting AEs from vaccination 2 to 1 month after vaccination 2.

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1045#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1045#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1045#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1045#supplementary-data
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response to most PCV13 serotypes was observed 1 month post-
PPSV23 (Supplementary Table 2).

OPA GMFRs from baseline to 1  month after PCV20 or 
PPSV23 vaccination for the 7 serotypes unique to PCV20 and 
PPSV23 ranged from 11.2 to 113.4 in the PCV20 group and 
from 8.9 to 77.0 in the PPSV23 group (Figure 5; Supplementary 
Table 2). For 6 of these 7 serotypes, OPA GMFRs were higher 
in the PCV20 group compared with PPSV23. For PCV20 re-
cipients, 63.2%–90.2% exhibited ≥4-fold rises from baseline in 
OPA titers for these 7 serotypes at 1 month following vaccina-
tion (Supplementary Figure 1).

Evaluation of IgG GMCs for the 13 serotypes included in 
PCV13 and the 7 additional serotypes in PCV20 demonstrated 
consistency with OPA results (Supplementary Table 3).

DISCUSSION

Despite major reductions in global pneumococcal burden fol-
lowing PCV13 introduction, serotypes beyond those included in 
the vaccine continue to cause disease [18]. In the United States, fol-
lowing PCV7 introduction in 2000, IPD among those ≥65 years of 
age caused by PCV13 serotypes decreased from 43 cases to 14 cases 
per 100 000 by 2010 [28]. Further decreases occurred after PCV13 

was introduced in 2010 for children, with only 5–6 annual cases 
per 100 000 of PCV13-type IPD incidence reported during 2015 
and 2016. Despite this reduction, overall IPD in 2016 in individuals 
≥65 years of age remained at 24 cases per 100 000, 75% of which 
were attributed to non-PCV13 serotypes. Recent findings from an 
observational study of adults hospitalized with suspected pneu-
monia detected non-PCV13 serotypes in 23% of cases with known 
serotype among adults ≥65 years of age [19]. The ongoing devel-
opment of multivalent PCVs targeting additional disease-causing 
serotypes is therefore essential to improving public health through 
both direct and indirect vaccination effects, particularly among 
older adults and those at increased risk.

Immune responses induced by PCV20 are preferable to 
those associated with PPSV23. Conjugate vaccines such as 
PCV13 induce robust T-cell–dependent immune responses as-
sociated with immunological memory [8, 10] and thus have 
the potential to provide substantial and prolonged protection 
against pneumococcal disease [9]. Conversely, polysaccharide 
vaccines such as PPSV23 induce T-cell–independent immune 
responses that are short-lived and deplete peripheral B cells, 
which may explain why subsequent (“booster”) administration 
elicits an attenuated immune response [8, 29]. Furthermore, 
multiple studies have demonstrated statistically greater OPA 
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Figure 4.  OPA (A) GMTs and (B) GMFRs for the PCV13 serotypes before and 1 month after vaccination. LLOQs for individual serotypes were as follows: serotype 1, 18; 
serotype 3, 12; serotype 4, 21; serotype 5, 29; serotype 6A, 37; serotype 6B, 43; serotype 7F, 113; serotype 9V, 141; serotype 14, 35; serotype 18C, 31; serotype 19A, 18; sero-
type 19F, 48; serotype 23F, 13. Abbreviations: GMFR, geometric mean fold rise; GMT, geometric mean titer; LLOQ, lower limit of quantitation; OPA, opsonophagocytic activity; 
PCV13, 13-valent pneumococcal conjugate vaccine; PCV20, 20-valent pneumococcal conjugate vaccine.
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GMTs elicited by PCV13 compared with PPSV23 for many of 
the 12 serotypes shared by both vaccines [30–34]. The 4 sero-
types in PPSV23 that are not included in PCV20 (ie, 2, 9N, 
17F, 20) are less commonly associated with IPD in the United 
States or other regions [12, 20]. Thus, PCV20 may represent 
an important advance in pneumococcal disease prevention 
by facilitating broader serotype coverage similar to PPVS23 
coupled with the advantages of a conjugate vaccine.

In the current study, PCV20 was well tolerated in adults 
60–64 years of age, exhibiting a safety profile that was compa-
rable to PCV13 and consistent with expectations of PCV receipt 

in this age group. Overall AE and SAE rates were low and sim-
ilar following vaccination with PCV20 and PCV13. Moreover, 
similar rates and severity of prompted local reactions and sys-
temic events were observed in both groups, most of which were 
mild or moderate in severity. Injection site pain was the most 
common local reaction, as was also observed in previous PCVs 
adult studies [30, 35–37]. No new safety signals were identified.

Robust bactericidal immune responses (measured via OPA, 
which was selected for immunogenicity assessments because it is a 
functional assay [38]) were observed for all 20 serotypes following 
vaccination with PCV20, supporting the potential for PCV20 to 
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Figure 5.  OPA (A) GMTs and (B) GMFRs for the 7 additional serotypes before and 1 month after vaccination. LLOQs for individual serotypes were as follows: serotype 8, 16; 
serotype 10A, 14; serotype 11A, 32; serotype 12F, 51; serotype 15B, 36; serotype 22F, 28; serotype 33F, 49. Abbreviations: CI, confidence interval; GMFR, geometric mean fold 
rise; GMT, geometric mean titer; LLOQ, lower limit of quantitation; OPA, opsonophagocytic activity; PCV20, 20-valent pneumococcal conjugate vaccine; PPSV23, 23-valent 
pneumococcal polysaccharide vaccine.
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expand pneumococcal serotype protection and decrease disease 
burden beyond that provided by PCV13. One month after PCV20 
vaccination (vaccination 1), OPA GMFRs relative to baseline for 
the 7 serotypes unique to PCV20 ranged from 11.2 to 113.4.

The use of the group vaccinated with PCV13 and followed 
1 month later with PPSV23 provided a control for all 20 sero-
types in PCV20 in a contemporaneous timeframe. In the 
PCV13/PPSV23 group, observed OPA GMTs to the PCV13 
serotypes after vaccination with PPSV23 showed a slight booster 
response compared with those after initial PCV13 immuniza-
tion. Additionally, PCV13 did not elicit antibody titers against 
the 7 additional PCV20 serotypes (data not shown). These 
findings together support the validity of the PCV13/PPSV23 
schedule as a control group for independently comparing re-
sponses induced by PCV20 against the 13 PCV13 serotypes and 
the 7 additional serotypes.

One limitation of this study was that it was performed in 
pneumococcal vaccine-naive individuals 60 through 64 years 
of age, potentially limiting generalizability to populations 
with prior pneumococcal vaccination and older age groups. 
Additionally, the study did not, and was not intended to, 
provide a statistical noninferiority comparison of immune 
responses to the 20 PCV20 serotypes induced by PCV20 com-
pared with those induced by the licensed pneumococcal vac-
cines administered to the control group. A  study designed 
similarly but with a much larger sample size would be needed 
to support such comparisons; these are generally performed 
in phase 3 analyses. Further studies could also assess immune 
response duration.

In light of the encouraging data from this study, in September 
2018 the US Food and Drug Administration granted break-
through therapy designation to PCV20 for prevention of pneu-
mococcal disease in adults ≥18 years of age [39]. Several adult 
phase 3 studies of PCV20 with PCV13 and PPSV23 compara-
tors (NCT03828617, NCT03760146, NCT03835975), including 
a pivotal study to evaluate noninferiority of immune responses, 
are currently ongoing and are expected to provide additional 
information on PCV20 safety and immunogenicity in this 
population.

CONCLUSIONS

In this phase 2, randomized study, PCV20 was well tolerated 
in pneumococcal vaccine-naive adults 60–64 years of age. AE 
and reactogenicity event profiles were consistent with those 
observed for PCV13 and historical PCV experience in this age 
group. PCV20 vaccination elicited robust OPA responses to all 
vaccine serotypes that were somewhat lower to those elicited 
by PCV13 and generally higher than those for PPSV23. These 
data support ongoing phase 3 clinical development in adults 
and demonstrate the potential for PCV20 to provide expanded 
protection against pneumococcal disease.
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