
Background
•• Streptococcus pneumoniae is a major cause of disease, resulting in considerable morbidity and mortality worldwide
•• The introduction of pneumococcal conjugate vaccines (PCV) has significantly decreased disease in children and
changed the epidemiology in adults

•• The major serotypes that cause pneumococcal disease currently vary between adults and children, and the burden
of invasive pneumococcal disease (IPD) is currently higher in adults1-3

•• A vaccine which includes serotypes that are not in the infant PCVs, and which directly targets serotypes associated
with higher burden of disease in adults, has potential for greater impact on residual pneumococcal disease in adults4

•• V116 is an investigational vaccine including 21 serotypes of pneumococcal polysaccharides conjugated to CRM197
without an adjuvant

•• Serotypes in V116 were selected, in part, based on an analysis of available epidemiology in older adults following
introduction of PCVs into pediatric and adult national immunization plans

•• Recent surveillance data (2017-2019) estimate that these serotypes account for ~74%-94%5-11 of IPD cases in older
adults from several countries worldwide where PCV is included in child immunization programs

Serotypes in V116 are responsible for ~74%-94% of IPD in adults ≥65 years
Figure 1. IPD coverage in adults ≥65* by country and vaccine
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*Germany data is from age >60, all other countries age ≥65. Surveillance data is from 2019 from USA,5 2018 Canada,6 and Australia,7 2017/2018 UK,8 Germany,9 and
2017 France,10 and Japan.11 PCV13, 13-valent PCV; V114, 14-valent PCV; PCV20, 20-valent PCV; PPSV23, 23-valent unconjugated polysaccharide vaccine.

V116 is an investigational 21-valent PCV with 8 novel serotypes
Figure 2. Serotype composition of licensed pneumococcal vaccines and V116 

Serotype composition
PCV7 4 6B 9V 14 18C 19F 23F
PCV13 4 6B 9V 14 18C 19F 23F 1 3 5 6A 7F 19A
V114 4 6B 9V 14 18C 19F 23F 1 3 5 6A 7F 19A 22F 33F

PPSV23 4 6B 9V 14 18C 19F 23F 1 3 5 7F 19A 22F 33F 2 8 9N 10A 11A 12F 15B 17F 20

PCV20 4 6B 9V 14 18C 19F 23F 1 3 5 6A 7F 19A 22F 33F 8 10A 11A 12F 15B

V116 3 6A 7F 19A 22F 33F 8 9N 10A 11A 12F 17F 20 15A 15C 16F 23A 23B 24F 31 35B

PCV13 V114 PCV20 PPSV23 V116
4 shared serotypes:
(3, 6A, 7F, 19A)

6 shared serotypes:
(PCV13 + 22F, 33F)

10 shared serotypes:
(V114 + 8, 10A, 11A, 12F)

12 shared serotypes:
(PCV20 [-6A] + 9N, 17F, 20)

8 unique serotypes compared to currently 
licensed pneumococcal vaccines

a

a15C is denoted here to represent the serotype protection proposed with deOAc15B, as the molecular structures for deOAc15B and 15C are similar.

Methods
Study design
Phase 1, randomized, double-blind study registered at clinicaltrials.gov as NCT0416890

Figure 3. Overview of trial design
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Key study objectives
Secondary objectives
•• To describe the serotype-specific opsonophagocytic
killing activity (OPA) geometric mean titers (GMT)
and IgG geometric mean concentrations (GMC) 30
days post-vaccination

•• To describe the serotype-specific geometric mean
fold rise (GMFR) from pre-vaccination to 30 days
post-vaccination for both OPA and IgG responses

Primary objective
To evaluate the safety and tolerability of two V116  
formulations
•• Primary endpoints:

–– Solicited injection site events (erythema, swelling,
pain), days 1-5

–– Solicited systemic events (arthralgia, fatigue,
headache, and myalgia), days 1-5

–– Serious vaccine-related adverse events collected
through day 180

Safety evaluation methods
•• Safety was evaluated using the “all participants as treated population” (all randomized participants who received the
relevant study vaccination)

•• Clinical review of complaints received via vaccination report card (VRC)
•• The severity of AEs was categorized as mild (grade 1), moderate (grade 2), severe (grade 3), or potentially life-
threatening (grade 4)

•• For the solicited injection-site events of erythema and swelling which are assessed by measurement, mild events
were those >0 to ≤5 cm, moderate events were >5 to ≤10 cm, and severe events were >10 cm

•• All injection-site events were considered to be vaccine-related. For systemic AEs, relatedness to study vaccine was
assessed by the investigator

•• Blood was collected at baseline (day 1) and at 30 days post-vaccination (day 30) for hematology and chemistry
(ie, hepatic, renal, cardiac) clinical laboratory assessments

Immunogenicity evaluation methods
•• Immunogenicity was performed in the “per protocol population” (all randomized participants without protocol
deviations that could have substantially affected the results of the immunogenicity analyses)

•• Serotype-specific immune responses were evaluated using:
–– Microcolony multiplexed opsonophagocytic killing assay (MOPA): to quantify antibodies with opsonophagocytic
killing activity12

–– Pneumococcal electrochemiluminescence (Pn ECL) immunoassay: to quantify immunoglobulin G (IgG)13

Results
Table 1. Baseline characteristics

V116-1 V116-2 PPSV23

n % n % n %
Participants in population 30 30 30
Gender
Female 16 53.3 19 63.3 24 80.0
Age
Mean (range) 37.8 (22-49) 34.7 (18-48) 35.2 (22-49)
Standard deviation 7.4 8.9 8.2
Race
White 23 76.7 23 76.7 24 80.0
Black or African American 6 20.0 4 13.3 4 13.3
Asian 1 3.3 1 3.3 2 6.7
Multiple 0 0.0 2 6.7 0 0.0
Ethnicity
Hispanic or Latino 14 46.7 13 43.3 13 43.3

Table 2. Participant disposition

 All randomized participants

V116-1 
N=30

V116-2 
N=30

PPSV23 
N=30

n (%) n (%) n (%)

Vaccinated 30 (100) 30 (100) 30 (100)

Trial disposition

Completed 29 (96.7) 29 (96.7) 30 (100)

Discontinued 1 (3.3) 1 (3.3) 0 (0)

Lost to follow-up 0 (0) 1 (3.3) 0 (0)

Withdrawal by participant 1 (3.3) 0 (0) 0 (0)

Safety results
•• Solicited adverse events (AE) are shown in Figure 4. Reported injection-site pain and systemic AEs
were numerically higher in V116-1 and V116-2 as compared to PPSV23

–– The majority of solicited AEs were mild (Figure 4) and of short duration (≤3 days, data not shown)
•• There were no deaths or serious adverse events (SAE) or discontinuations due to AEs in the study
•• The maximum reported body temperature was <100.4°F for all participants days 1-5 post-vaccination
(data not shown)

•• There were no clinically significant laboratory findings following vaccination (data not shown)

Figure 4. Solicited adverse events, days 1-5 post-vaccination
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Immunogenicity results
•• V116-1 and V116-2 elicited OPA geometric mean titers (GMT) to the common serotypes at day 30 that were
generally comparable to PPSV23 (Figure 5)

•• OPA GMTs to the unique serotypes were higher in the V116-1 and V116-2 groups as compared to the
PPSV23 group (Figure 6)

•• While a direct comparison of V116-1 and V116-2 was not an objective of the study, V116-2 elicited higher
OPA GMT responses at day 30 than V116-1 for all serotypes, except 9N

•• The lower bound of the 95% CI for the OPA GMT ratio (V116-2/PPSV23) was >0.5 for all 12 common
serotypes and >1.0 for all of the 9 unique serotypes (Figures 5, 6)

•• Percentage of participants with a ≥4-fold rise in OPA 30 days post-vaccination were generally comparable
across intervention groups for the common serotypes and higher in the V116-1 and V116-2 groups for the 
unique serotypes (Figure 7)

•• Immune responses were assessed for serotypes 6C and 15B, based on the expectation of cross-reactive 
immune response from 6A and 15C, respectively. The proportion of participants with a ≥4-fold rise in 
serotype 6C- and 15B-specific OPA from pre-vaccination to day 30 are shown in Figure 7

•• IgG GMC data were generally comparable to the OPA results (data not shown)
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Figure 5. Estimated OPA GMT 30 days post-vaccination, serotypes common to V116 and PPSV23
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Figure 6. Estimated OPA GMT 30 days post-vaccination, serotypes unique to V116, not in PPSV23
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Figure 7. Percentage of participants with a ≥4-fold rise in OPA 30 days post-vaccination
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Conclusions
In adults aged 18-49 years of age: 
• V116-1 and V116-2 were well tolerated with an overall safety profile generally comparable to

PPSV23 and consistent with reported data for licensed PCVs
• Both V116-1 and V116-2 elicited functional antibody response (OPA) to all serotypes in the vaccine,

and a dose-response trend was observed, with higher OPA GMTs in the V116-2 group for most
vaccine serotypes

• OPA GMT responses in the V116-1 and V116-2 groups at day 30 were:
–– Generally comparable to PPSV23 for the 12 common serotypes
–– Higher than PPSV23 for the 9 serotypes unique to V116

• The results of this study support the continued development of the 4 µg/PnPS dose of V116 for
the prevention of pneumococcal disease in adults

• V116 has the potential to address the unmet medical need due to the residual pneumococcal
disease burden in adults
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