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ABSTRACT

Immunocompetent adults with certain medical and behavioral factors are at increased risk of pneumo-
coccal disease. In some countries, sequential vaccination with 13-valent pneumococcal conjugate vac-
cine (PCV13) followed by 23-valent pneumococcal polysaccharide vaccine (PPSV23) is recommended for
at-risk adults. This subgroup analysis from a phase 3 study evaluated the safety, tolerability, and
immunogenicity of sequential administration of either V114 (a 15-valent PCV containing serotypes 1, 3,
4,5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, 22F, 23F, and 33F) or PCV13, followed 6 months later by PPSV23, in
immunocompetent adults 18-49 years of age with pre-defined risk factors for pneumococcal disease.
Safety and immunogenicity post-vaccination were analyzed by type and baseline number of risk factors
for pneumococcal disease (1 and =2 risk factors). This analysis included 1,131 participants randomized 3:1
to receive either V114 or PCV13, followed by PPSV23. The majority (73.1%) of participants had at least one
risk factor. Safety and tolerability profiles of V114 and PCV13 were similar across risk factor groups. V114
administered either alone or sequentially with PPSV23 6 months later was immunogenic for all 15
serotypes, including those not contained in PCV13, regardless of the number of baseline risk factors.
V114 has the potential to broaden serotype coverage for at-risk adults.
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Introduction Furthermore, socioeconomic inequities in disadvantaged com-
munities can also contribute to an increased burden of pneumo-
coccal disease.'>"®

Pneumococcal vaccines are included in many adult national
immunization programs, with the goal of providing protection
against the serotypes most frequently associated with severe
pneumococcal disease.'” National guidelines on pneumococcal

immunization of at-risk individuals vary by country and include

The risk of pneumococcal disease is increased in individuals
with chronic health conditions (e.g., chronic heart, liver, and
lung disease, and diabetes mellitus) and certain behavioral
habits (e.g., cigarette smoking and alcoholism).' > The clinical
sequelae of, and some therapies used to manage, these chronic
conditions are thought to be associated with immune impair-
ment, which may result in decreased resistance to

infections.>*"® The presence of risk factors has also been
shown to be a predictor of hospitalization and mortality."*”
Immunocompetent individuals with one or more risk factors

two classes of vaccine: pneumococcal conjugate vaccines (PCVs)
and pneumococcal polysaccharide vaccines.'®'” The 23-valent
pneumococcal polysaccharide vaccine (PPSV23) contains the 23

serotypes responsible for causing up to 90% of invasive pneu-
mococcal infections in industrialized countries and is indicated
for adults =50 years of age and persons >2years of age at
increased risk of pneumococcal disease.'”'®** The 13-valent
pneumococcal conjugate vaccine (PCV13) contains 13 serotypes
and is indicated for persons >6 weeks of age.*'

for pneumococcal disease are classified as “at risk,” in contrast to
immunocompromised individuals who are considered “high
risk.”® Accumulation of concurrent at-risk conditions (risk
stacking) in immunocompetent individuals is associated with
a higher incidence of pneumococcal disease,"*'*"'* approaching
rates seen in immunocompromised individuals."'*"*
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With the widespread use of pneumococcal vaccines in
immunization schedules, rates of invasive pneumococcal dis-
ease (IPD) caused by non-PCV serotypes have increased,”* >’
as have associated morbidity, mortality, and healthcare costs,
particularly in at-risk individuals,*® which highlights a need for
new PCVs with broader serotype coverage.

V114 (VAXNEUVANCE", Merck Sharp & Dohme LLC,
a subsidiary of Merck & Co., Inc.,, Rahway, NJ, USA
[MSD]) is a 15-valent PCV that contains the 13 serotypes
in PCV13 in addition to 22F and 33F, two epidemiologi-
cally significant serotypes that cause IPD. Based on safety
and immunogenicity data from phase 3 clinical trials,”’ >
V114 was approved for use in the United States and the
European Union in 2021 for the prevention of pneumo-
coccal disease in adults >18 years of age.>*' The Advisory
Committee on Immunization Practices (ACIP) recom-
mends vaccination with either V114 followed by
PPSV23 > 1 years later or a single dose of 20-valent pneu-
mococcal conjugate vaccine (PCV20) for adults =19 years
of age with certain underlying medical conditions or other
risk factors.”?

Immune responses to vaccination vary substantially
based on host factors; the presence of comorbidities or
certain behavioral factors, such as smoking or alcohol con-
sumption, may have implications for the protective effect
provided by vaccines.’”® In this subgroup analysis of the
descriptive V114-017 phase 3 study, we assessed the safety,
tolerability, and immunogenicity of V114 and PCV13 admi-
nistered on Day 1, and PPSV23 6 months later, based on the
number and type of pre-defined risk factors for pneumo-
coccal disease in immunocompetent adults 18-49 years
of age.

Methods
Study design

Details of the study design have been previously described.*
This phase 3 trial evaluated the safety, tolerability, and immu-
nogenicity of V114 compared with those of PCV13 in pneu-
mococcal vaccine-naive immunocompetent adults 18-49 years
of age with or without risk factors for pneumococcal disease
(Protocol V114-017; NCT03547167 and EudraCT 2017-
004915-38). Participants were randomized in a 3:1 ratio to
receive a single dose of V114 or PCV13 on Day 1, followed by
a single dose of PPSV23 at Month 6. This study was descriptive
and was conducted between July 2018 and July 2020 at 79 sites
worldwide (the full lists of study sites and investigators are
described in Hammitt et al.).”” The study protocol and any
amendments, information provided to participants, and any
recruitment materials were reviewed and approved by the
appropriate institutional review boards and regulatory agen-
cies. Written informed consent was obtained from each parti-
cipant prior to any study procedure.

Participants

For this subgroup analysis, immunocompetent adults 18-49
years of age with one or more risk factors for pneumococcal

disease were eligible for the study if they were verified as
pneumococcal vaccine-naive by medical history and record
review (Table 1). Protocol-defined inclusion criteria had to
be met for the risk factors of diabetes mellitus, chronic liver
disease, chronic lung disease, chronic heart disease, alcohol use
disorder, and current tobacco use (Supplemental Table SI).

Vaccines and administration

V114 (VAXNEUVANCE™, MSD) is a 15-valent PCV. Each
0.5 mL dose contains 2 pg of pneumococcal capsular polysac-
charide from serotypes 1, 3, 4, 5, 6A, 7F, 9V, 14, 18C, 19A, 19F,
23F, 22F, and 33F, and 4 pg of serotype 6B, all conjugated to
CRM, g7 carrier protein and adjuvanted with 125 pg aluminum
phosphate.

PCV13 (Prevnar 13°, Wyeth LLC, marketed by Pfizer,
New York, NY, USA) is a 13-valent PCV. Each 0.5 mL dose
contains 2.2 pg of pneumococcal capsular polysaccharide from
serotypes 1, 3, 4, 5, 6A, 7F, 9V, 14, 18C, 19A, 19F, and 23F, and

Table 1. Subgroup analysis inclusion and exclusion criteria.

Inclusion criteria

® |Immunocompetent adults 18-49 years of age with =1 of the fol-
lowing medical or behavioral risk factors for pneumococcal disease

o Diabetes mellitus type 1 or 2, receiving anti-diabetic medication;
HbA1c <10% at screening

o Chronic liver disease with compensated cirrhosis (Child-Pugh Class
A) due to nonalcoholic fatty liver disease, chronic hepatitis B or C, or
alcoholic liver disease, with at least one liver staging assessment

o COPD with FEV1/FVC <0.7, and FEV1 >30% predicted (spirometric
GOLD Stage 1-3) in the prior 5 years

o Mild or moderate persistent asthma with reversible airflow
obstruction on spirometry and receipt of guideline-directed therapy
for mild-to-moderate asthma

o Chronic heart disease due to heart failure with reduced or preserved
ejection fraction or non-cyanotic congenital heart disease, diagnosed
in the prior 5 years and classified as NYHA heart failure Class 1-3 with
receipt of guideline-directed oral heart failure treatment

o Current smoker (=100 cigarettes during lifetime) and not currently
receiving smoking cessation therapy

o Alcoholism defined as an AUDIT-C score of >5

Key exclusion criteria

History (<3 years) of pneumococcal disease
Known hypersensitivity to any study vaccine component
Prior or planned receipt of any pneumococcal vaccine during study

History of specific medical conditions, including:
Immunodeficiency

Febrile illness within 72 hours prior to vaccine
Autoimmune disease

Recent (<5 years) malignancy

Coagulation disorder

Pregnancy

O O O 0 0 O

® Prohibited prior/concomitant therapies, including:

o Immunosuppressive therapy, including chemotherapeutic agents and
interventions associated with organ or bone marrow transplantation
or autoimmune disease

o Systemic corticosteroids for =14 consecutive days and not completed
at least 30 days before study entry

Further details on eligibility criteria can be found in Supplemental Table S1.

AUDIT-C: Alcohol Use Disorder Identification Test — Consumption; COPD: chronic
obstructive pulmonary disease; FEV1: forced expiratory volume in 1 second;
FVC: forced vital capacity; GOLD: Global Initiative for Chronic Obstructive Lung
Disease; HbA1c: glycated hemoglobin; NYHA: New York Heart Association.



4.4 ug of serotype 6B, all conjugated to CRMy; carrier protein
and adjuvanted with 125 pg aluminum phosphate.

PPSV23 (PNEUMOVAX® 23, MSD) is a 23-valent pneu-
mococcal polysaccharide vaccine. Each dose of PPSV23 con-
tains 25 pg of pneumococcal capsular polysaccharide from
serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14,
15B, 17F, 18C, 19A, 19F, 20, 22F, 23F, and 33F.

V114 and PCV13 were supplied as sterile suspensions and
PPSV23 was supplied as a sterile solution. All study vaccines
were supplied in pre-filled syringes and stored at 2-8 °C.
A 0.5 mL dose of V114 (lot number 00068290) or PCV13
(Iot numbers 0000793304, 0000921112, and 0000814723) and
PPSV23 (lot number 0000794346) was administered intramus-
cularly using needles suited for intramuscular injection.

Study assessments and analyses

Safety
Adverse events (AEs) experienced following receipt of each
study vaccine were self-recorded using a Vaccination Report
Card and subsequently assessed by the investigators. Injection-
site reactions (erythema, swelling, and pain) and systemic AEs
(muscle pain/myalgia, joint pain/arthralgia, headache, and
fatigue) were solicited following each vaccination; non-
solicited injection-site and systemic AEs were also recorded.
Information for serious AEs (SAEs) and deaths, regardless of
attribution, were collected from the time of signed consent
through to the end of the study. All injection-site AEs were
considered related to the vaccines. For systemic AEs, related-
ness to the study vaccine was assessed by the investigators.
Safety subgroup analyses were conducted on the all-
participants-as-treated population, which comprised all ran-
domized participants who received the relevant study vaccine
for the timepoint of interest. Safety analyses were conducted by
the number of risk factors for pneumococcal disease at base-
line (1 or =2 risk factors) and were assessed following admin-
istration of V114 or PCV13, as previously described.”

Immunogenicity

Serum samples were collected pre-vaccination with PCV
(Day 1), 30 days post-PCV vaccination (Day 30), pre-
vaccination with PPSV23 (Month 6), and 30 days post-
PPSV23 vaccination (Month 7) to assess immune responses.
Immunogenicity subgroup analyses were conducted by the
number of risk factors for pneumococcal disease at baseline
(1 or 22 risk factors) in the per-protocol population and
comprised all randomized participants without protocol devia-
tions that could substantially affect the results of immunogeni-
city endpoints. Immunogenicity analyses were conducted
using serotype-specific opsonophagocytic activity (OPA) geo-
metric mean titers (GMTs) and observed serotype-specific
immunoglobulin G (IgG) geometric mean concentrations
(GMCs) at Day 30, Month 6, and Month 7, as previously
described in Hammitt et al.*®> Geometric mean fold rises
(GMFRs) and the proportions of participants with a >4-fold
rise in OPA responses from pre-vaccination to Day 30 follow-
ing vaccination were also assessed within each vaccination
group separately.
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In adult populations, no serotype-specific IgG concentra-
tions or OPA titers have been defined as the threshold values
that correlate with protection; therefore, both GMFRs and the
proportion of participants with a >4 fold rise in serotype-
specific antibodies for both OPA and IgG are commonly
assessed as serologic response markers to pneumococcal
vaccination.’*?”

Results
Study population

A total of 1,131 randomized participants were included in this
analysis (Figure 1). Of the participants who received PCV on
Day 1, 848 received V114 and 283 received PCV13. Most
participants (91.2%) received PPSV23 approximately 6 months
later. The majority of participants (91.8%) completed the
study. The proportion of participants who discontinued the
study and reasons for discontinuation were generally compar-
able across vaccination groups.

Demographic and baseline characteristics were generally
comparable across vaccination groups (Table 2). More than
half of the participants were White and 18.7% were American
Indian/Alaska Native. In the V114 group, 73.1% had a single
risk factor for pneumococcal disease at screening and 26.9%
had >2 risk factors. The PCV13 group showed a similar dis-
tribution. The most common single risk factors were tobacco
use (19.5%), chronic lung disease (19.1%), and diabetes melli-
tus (18.4%). The number of risk factors increased with increas-
ing age in both vaccination groups.

Safety

Following administration of PCV, most participants in the
V114 and PCV13 vaccine groups experienced at least one
AE, regardless of the number of baseline risk factors
(Table 3). Four deaths were reported in participants who had
one or more risk factors, none of which were considered by the
investigator to be related to the study vaccine. The causes of
death were suicide at 102 days, multiple injuries following
a road traffic accident at 129 days, liver disorder at 169 days,
and cardiac arrest at 220 days post-vaccination. Among these
deaths, one participant each had a single risk factor of either
chronic heart disease, tobacco use, or chronic liver disease/
alcohol consumption, and one participant had multiple risk
factors. No correlation was observed between risk of death and
the number or absence of risk factors for pneumococcal dis-
ease, although the number of deaths is small. The proportions
of participants with solicited AEs were generally comparable
across the two risk factor groups (1 or 22 risk factors), with
injection-site pain being the most common (Figure 2). In both
vaccination groups, most solicited AEs were transient
(<3 days; data not shown) and mild in severity (Figure 2).

Among participants who had a single risk factor of chronic
heart disease, chronic liver disease or alcohol consumption,
chronic lung disease, diabetes mellitus, or tobacco use, V114
was well tolerated in subgroups by risk factor (data not
shown).
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Total number of participants
(n=1,131)
Randomized 3:1

Randomized to V114 (n = 848) | | Randomized to PCV13 (n = 283)
Vaccinated with V114 on Day 1 Vaccinated with PCV13 on Day 1
(n =848, 100%) (n =283, 100%)
Vaccinated with PPSV23 in Month 6 Vaccinated with PPSV23 in Month 6
(n =771, 90.9%) (n =260, 91.9%)
Discontinued trial (n = 73, 8.6%) Discontinued trial (n = 20, 7.1%)
* 43 lost to follow-up < 3| ¢ 11 lost to follow-up
« 26 withdrawals by participant « 8 withdrawals by participant
* 4 deaths * 1 death
v \ 4
[ completed trial (n = 775, 91.4%) | | Completed trial (n = 263, 92.9%) |

Figure 1. Participant disposition. Percentages are calculated based on the number of participants randomized. Participants could have been considered to complete
the study without receipt of PPSV23. PCV13: 13-valent pneumococcal conjugate vaccine; PPSV23: 23-valent pneumococcal polysaccharide vaccine; V114: 15-valent
pneumococcal conjugate vaccine.

Table 2. Participant baseline characteristics.

V114 PCV13 Total
n (%) n (%) n (%)

Vaccinated participants 848 283 1131
Sex

Male 455 (53.7) 141 (49.8) 596 (52.7)

Female 393 (46.3) 142 (50.2) 535 (47.3)
Age (years)

Mean 37.2 374 37.2

Range 18-49 18-49 18-49
Race

White 580 (68.4) 191 (67.5) 771 (68.2)

American Indian/Alaska Native 160 (18.9) 52 (18.4) 212 (18.7)

Black/African American 43 (5.1) 18 (6.4) 61 (5.4)

Native Hawaiian/other Pacific Islander 33 (3.9) 11 (3.9) 44 (3.9

Asian 15 (1.8) 8 (2.8) 23 (2.0)

Multiple 17 (2.0 3 (1.1) 20 (1.8)

Ethnicity

Not Hispanic/Latino 709 (83.6) 247 (87.3) 956 (84.5)

Hispanic/Latino 123 (14.5) 33 (11.7) 156 (13.8)

Not reported 8 (0.9) 1 (0.4) 9 (0.8)

Unknown 8 (0.9) 2 0.7) 10 (0.9)

Participants by risk factorst,#

With single risk factor 620 (73.1) 207 (73.1) 827 (73.1)
Tobacco use 165 (19.5) 56 (19.8) 221 (19.5)
Chronic lung disease 163 (19.2) 53 (18.7) 216 (19.1)
Diabetes mellitus 157 (18.5) 51 (18.0) 208 (18.4)
Chronic heart disease 57 6.7) 20 (7.1) 77 (6.8)
Alcohol consumption® 50 (5.9) 18 (6.4) 68 (6.0)
Chronic liver disease 28 (3.3) 9 (3.2) 37 (3.3)

With >2 risk factors 228 (26.9) 76 (26.9) 304 (26.9)

Participants by risk factors and age group#

18-29 years 198 (23.3) 56 (19.8) 254 (22.5)
With single risk factor 147 (17.3) 40 (14.1) 187 (16.5)
With >2 risk factors 51 (6.0) 16 (5.7) 67 (5.9)

30-39 years 252 (29.7) 86 (30.4) 338 (29.9)
With single risk factor 194 (22.9) 63 (22.3) 257 (22.7)
With >2 risk factors 58 (6.8) 23 (8.1) 81 (7.2)

40-49 years 398 (46.9) 141 (49.8) 539 (47.7)
With single risk factor 279 (32.9) 104 (36.7) 383 (33.9)
With >2 risk factors 119 (14.0) 37 (13.1) 156 (13.8)

Table includes all vaccinated participants. Pre-defined risk factors include chronic liver, lung, and heart disease, diabetes mellitus, tobacco use,
and alcohol consumption.

AUDIT-C: Alcohol Use Disorders Identification Test — Consumption; PCV13: 13-valent pneumococcal conjugate vaccine; V114: 15-valent
pneumococcal conjugate vaccine.

TParticipant is counted for each applicable row and column.

*Actual strata assignments were used in the summaries of risk factors.

SThe risk factor of alcohol consumption is defined as an AUDIT-C score >5.
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Table 3. Summary of adverse events following vaccination with V114 or PCV13 by number of risk factors

(Day 1-Month 6).

1 risk factor >2 risk factors
V114 PCV13 V114 PCV13
n (%) n=620 n=207 n=229 n=75
Any AE 528 (85.2) 180 (87.0) 198 (86.5) 61 (81.3)
Injection-siteJr 495 (79.8) 155 (74.9) 182 (79.5) 55 (73.3)
Systemic 390 (62.9) 138 (66.7) 150 (65.5) 45 (60.0)
Any vaccine-relatedAE+ 516 (83.2) 168 (81.2) 188 (82.1) 60 (80.0)
Systemic 309 (49.8) 101 (48.8) 114 (49.8) 34 (45.3)
Any SAE 23 (3.7) 5(24) 12(5.2) 3 (4.0
Any vaccine-relatedSAE# 0 0 0 0
Deaths 2(0.3) 1(0.5) 1(0.4) 0

Pre-defined risk factors include chronic liver, lung, and
consumption. The risk factor of alcohol consumption is

heart disease, diabetes mellitus, tobacco use, and alcohol
defined as an AUDIT-C score >5. Reported AEs include non-

serious AEs at Days 1-14 post-vaccination and SAEs at Day 1-Month 6.

AE: adverse event; AUDIT-C: Alcohol Use Disorders Identification Test — Consumption; PCV13: 13-valent pneumo-
coccal conjugate vaccine; SAE: serious adverse event; V114: 15-valent pneumococcal conjugate vaccine.

TAll injection-site AEs were considered related to the vaccine by the investigator.

*Determined by the investigator to be related to the vaccine.

Injection-site Systemic
904
804 V114 (n = 849) m Mild Moderate Severe % Unknown
" 704 PCV13 (n = 282) | Mild B Moderate Severe N Unknown
S 601
2
S 509
T
8 401
S 304
B
O | B | B
104 ]
Number 1 22 1 22 1 22 1 22 1 22 1 22 1 22
of risk factors Pain Swelling Erythema Fatigue Myalgia Headache Arthralgia

Figure 2. Proportion of participants with solicited AEs following vaccination with V114 or PCV13 by number of baseline risk factors and maximum intensity.
Solicited AEs by number of baseline risk factors collected post-vaccination with V114 (n = 849) or PCV13 (n = 282). Injection-site events were solicited from Day 1-5
following vaccination. For solicited injection-site erythema and injection-site swelling, mild events measured >0 to <5 cm, moderate events measured >5 to <10 cm,

and severe events measured >10 cm. Systemic events were solicited from Day 1-1

4 following vaccination. Pre-defined risk factors include chronic liver, lung, and heart

disease, diabetes mellitus, tobacco use, and alcohol consumption. The risk factor of alcohol consumption is defined as an AUDIT-C score >5. AE: adverse event; AUDIT-C:
Alcohol Use Disorders Identification Test — Consumption; PCV13: 13-valent pneumococcal conjugate vaccine; V114: 15-valent pneumococcal conjugate vaccine.

Following administration of PPSV23 (Month 6-Month 7),
most participants experienced at least one AE, irrespective of
the number of baseline risk factors. The AEs recorded were
generally comparable to the safety profile observed following
vaccination with PCV (Table 4). One vaccine-related SAE of
generalized tonic-clonic seizure was reported in the PCV13
group for a participant who had one risk factor for pneumo-
coccal disease; no deaths were reported in either risk factor or
vaccination groups. The proportions of participants with soli-
cited AEs following administration of PPSV23 were compar-
able across the two risk factor (1 or =2 risk factors) and
vaccination groups.

Immunogenicity

Regardless of the number of baseline risk factors, V114 and
PCV13 were immunogenic for the 13 shared serotypes based
on OPA GMTs (Figure 3, Supplemental Tables S2 and S3)
and IgG GMCs (Supplemental Tables S4 and S5) at 30 days
post-vaccination with PCV (Day 30). In addition, V114
induced a robust immune response to the two additional
serotypes (22F and 33F) in both risk factor groups (1 or 22
risk factors). Regardless of the number of baseline risk

factors, PPSV23 administered 6 months after PCV was
immunogenic for all 15 serotypes contained in V114, as
assessed by OPA GMTs (Figure 4, Supplemental Tables S2
and S3) and IgG GMCs (Supplemental Tables S4 and S5) at
30 days post-PPSV23 vaccination (Month 7). Results
observed for OPA GMTs following vaccination with V114
or PCV13, and PPSV23, were consistent with results
observed for OPA serotype-specific GMFRs and proportions
of participants with a >4-fold rise from Day 1 to Day 30 and
from Day 1 to Month 7, respectively (Supplemental Tables
S6 and S7).

In participants with a single risk factor of chronic heart
disease, chronic liver disease or alcohol consumption,
chronic lung disease, diabetes mellitus, or tobacco use,
V114 was immunogenic, as assessed by OPA GMTs
(Supplemental Tables S8-S12) and IgG GMCs
(Supplemental Tables S13-S17) for all 15 serotypes con-
tained in V114 at 30 days post-vaccination with PCV (Day
30). In addition, immune responses were generally compar-
able between participants with a specific single risk condi-
tion (Figure 5). For each single risk factor, serotype-specific
OPA GMTs and IgG GMCs at 30 days post-vaccination
with PCV were generally comparable between recipients of
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Table 4. Summary of adverse events following vaccination with PPSV23 by number of risk factors (Month 6-month 7).

1 risk factor >2 risk factors

V114 PCV13 V114 PCV13

n (%) n=>561 n=190 n=211 n=69
Any AE 454 (80.9) 158 (83.2) 170 (80.6) 52 (75.4)
Injection—site* 428 (76.3) 142 (74.7) 167 (79.1) 49 (71.0)
Systemic 313 (55.8) 114 (60.0) 102 (48.3) 29 (42.0)
Any vaccine-relatedAE+ 446 (79.5) 149 (78.4) 169 (80.1) 50 (72.5)
Systemic 274 (48.8) 99 (52.1) 84 (39.8) 23 (33.3)

Any SAE 1(0.2) 2(1.1) 1(0.5) 0 (0.0

Any vaccine-relatedSAE+ 0 (0.0 1(0.5) 0 (0.0 0(0.0)

Deaths 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Solicited AE 447 (79.7) 155 (81.6) 169 (80.1) 50 (72.5)
Solicited injection-site AE 427 (76.1) 142 (74.7) 166 (78.7) 49 (71.0)
Injection-site erythema 151 (26.9) 56 (29.5) 45 (21.3) 16 (23.2)
Injection-site pain 417 (74.3) 138 (72.6) 156 (73.9) 46 (66.7)
Injection-site swelling 190 (33.9) 71 (37.4) 68 (32.2) 21 (30.4)
Solicited systemic AE 293 (52.2) 107 (56.3) 100 (47.4) 26 (37.7)

Arthralgia 66 (11.8) 24 (12.6) 29 (13.7) 6 (8.7)
Fatigue 182 (32.4) 72 (37.9) 64 (30.3) 15 (21.7)
Headache 128 (22.8) 46 (24.2) 39 (18.5) 12 (17.4)
Myalgia 154 (27.5) 58 (30.5) 54 (25.6) 17 (24.6)

Pre-defined risk factors include chronic liver, lung, and heart disease, diabetes mellitus, tobacco use, and alcohol
consumption. The risk factor of alcohol consumption is defined as an AUDIT-C score >5.

AE: adverse event; AUDIT-C: Alcohol Use Disorders Identification Test — Consumption; PCV13: 13-valent pneumo-
coccal conjugate vaccine; PPSV23: 23-valent pneumococcal polysaccharide vaccine; SAE: serious adverse event;
V114: 15-valent pneumococcal conjugate vaccine.

TAll injection-site AEs were considered related to the vaccine by the investigator.

*Determined by the investigator to be related to the vaccine.
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Figure 3. Serotype-specific OPA GMTs at baseline (Day 1) and 30 days post-vaccination (Day 30) with V114 or PCV13 by number of baseline risk factors.
Pre-defined risk factors include chronic liver, lung, and heart disease, diabetes mellitus, tobacco use, and alcohol consumption. The within-group 95% Cls were
obtained by exponentiating the Cls of the mean of the natural log values based on the t-distribution. n is the number of participants randomized and vaccinated with
PCV. TAdditional serotypes in V114. Cl: confidence interval; GMT: geometric mean titer (1/dilution); OPA: opsonophagocytic activity; PCV: pneumococcal conjugate
vaccine; PCV13: 13-valent pneumococcal conjugate vaccine; V114: 15-valent pneumococcal conjugate vaccine.

V114 and PCV13 for the 13 shared serotypes and higher in OPA GMTs (Supplemental Tables S8-S12) and IgG
recipients of V114 for the two additional serotypes. GMCs (Supplemental Tables S13-S17) at 30 days post-
Similarly, V114 followed by PPSV23 was immunogenic PPSV23 vaccination (Month 7). Serotype-specific OPA
for all 15 serotypes contained in V114, as assessed by GMTs and IgG GMCs were also generally comparable
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Figure 4. Serotype-specific OPA GMTs prior to vaccination with PPSV23 (Month 6) and 30 days post-vaccination (Month 7) with PPSV23 by number of baseline risk
factors. Pre-defined risk factors include chronic liver, lung, and heart disease, diabetes mellitus, tobacco use, and alcohol consumption. The within-group 95% Cls were
obtained by exponentiating the Cls of the mean of the natural log values based on the t-distribution. n is the number of participants randomized and vaccinated with
PCV. TAdditional serotypes in V114. Cl: confidence interval; GMT: geometric mean titer (1/dilution); OPA: opsonophagocytic activity; PCV: pneumococcal conjugate
vaccine; PCV13: 13-valent pneumococcal conjugate vaccine; PPSV23: 23-valent pneumococcal polysaccharide vaccine; V114: 15-valent pneumococcal conjugate

vaccine.

between the two vaccination groups at Month 7 for all 15
serotypes included in V114 across both risk factor groups
(1 or =2 risk factors).

Discussion

This subgroup analysis supports the safety, tolerability, and
immunogenicity profiles of V114 in pneumococcal vaccine-
naive immunocompetent adults 18-49 years of age, regardless
of the number of certain baseline risk factors for pneumococcal
disease, including chronic liver, lung, and heart disease, diabetes
mellitus, and tobacco or alcohol use. Results are consistent with
those described for the overall study population.”® Adults living
with chronic conditions enrolled in this study are at higher risk
of serious pneumococcal infection than healthy age-matched
adults, with increased rates of hospitalization and death.>>”™*
Stacking of these risk factors is associated with increased risk of
pneumococcal disease,"*'*"'* with the risk approaching that
seen in immunocompromised individuals."> Unlike immuno-
compromised individuals, most immunocompetent adults with
medical conditions associated with an increased risk of pneu-
mococcal disease respond well to vaccination.*~>®

Studies have shown that pneumococcal vaccines have cardi-
oprotective effects in populations at high cardiovascular
risk.*>*® Pneumococcal vaccination has also been shown to
have a positive effect on the course of chronic obstructive
pulmonary disease by reducing exacerbations and improving
quality of life.*' Therefore, at-risk adults would benefit greatly
from protection against pneumococcal disease, particularly
when vaccinated against a broader range of serotypes. Despite
the many advantages of pneumococcal vaccination in this

population, there is a lack of robust randomized clinical trials
in individuals with defined risk factors and risk factor stacking.

Among adults with 1 or >2 risk factors for pneumococcal
disease, V114 induced immune responses against serotypes 22F
and 33F, the two additional serotypes in V114 that are now
among the most common serotypes that cause IPD.*>**** In
addition, immune responses to the 13 serotypes shared by
PCV13 and V114 were generally comparable between the two
vaccination groups 30 days following PCV vaccination, regard-
less of the number of baseline risk factors. Taken together, this
suggests that V114 may be able to provide expanded protection
against these two additional serotypes in at-risk adults while also
maintaining immune responses to the 13 serotypes shared with
PCV13. Sequential administration of PPSV23 6 months after
V114 induced immune responses to all 15 serotypes, regardless
of the number of baseline risk factors for pneumococcal disease;
these responses were generally comparable with those elicited
with PPSV23 administered 6 months after PCV13. V114 admi-
nistered alone or sequentially with PPSV23 also had
a comparable safety profile to that of PCV13 administered
alone or sequentially with PPSV23, with no apparent effect of
risk factors on vaccine-related AEs. Of note, when compared
with PCV13, vaccination with V114 was associated with higher
OPA GMTs for serotype 3 at Day 30 and up to Month 6 post-
vaccination, which is consistent with the results of other
studies.””*® The clinical impact of higher immune responses to
serotype 3 compared with the response to PCV13 is not cur-
rently known. Furthermore, following vaccination with
PPSV23, antibody responses to serotype 3 were more similar
between both vaccination groups. The lack of a consistent boos-
ter response to sequential vaccination was also evident for other
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Figure 5. Serotype-specific OPA GMTs at 30 days post-vaccination with V114 by specific single risk conditions. The within-group 95% Cls were obtained by
exponentiating the Cls of the mean of the natural log values based on the t-distribution. n is the number of participants contributing to the analysis. Participants
with chronic liver disease and alcohol consumption were grouped together due to low numbers in each individual group. CI: confidence interval; GMT: geometric mean
titer (1/dilution); OPA: opsonophagocytic activity; PCV: pneumococcal conjugate vaccine; V114: 15-valent pneumococcal conjugate vaccine.

serotypes. For serotype 33F, PPSV23 induced immune
responses in the PCV13 arm that were higher than those after
sequential administration of V114 and PPSV23. Similar findings
have been described in a previous study that evaluated sequen-
tial administration of PCV13 and PPSV23 in older adults (60-64
years of age) using a 1l-year interval between vaccinations.
Antibody levels for some serotypes were not numerically higher
post-vaccination with PCV13/PPSV23 than those measured
after PCV13 or PPSV23 administered alone.*’ Longer intervals
between vaccinations may improve the immune response to
serotypes shared between the PCV and PPSV23.** In a study
evaluating the administration of PPSV23 8 weeks after PCV13,
immune responses for PPSV23-unique serotypes were superior
while responses to shared serotypes were non-inferior at Week
12, compared with PCV13 given alone.*® In the absence of
accepted immune correlates of protection, as well as head-to-
head studies comparing shorter (<1 year) versus longer (>1 year)
time intervals, the potential benefit for earlier protection against
PPSV23-unique serotypes with a shorter time interval should be
considered in at-risk populations. The strength of this study is
that participants had well-defined chronic risk conditions, dis-
ease stages, and treatment plans, and, therefore, the results
support the use of the V114/PPSV23 sequential regimen in at-
risk adults. The importance of this approach is now reflected in
the updated ACIP recommendation for pneumococcal vaccina-
tion of at-risk adults 219 years of age with either V114 followed
by PPSV23 or a single dose of PCV20.

The study was descriptive and was not powered to assess
noninferiority or superiority with respect to immune responses,
thus limiting the interpretability of between-group comparisons;
a formal statistical comparison between V114 and PCV13 was
conducted in a larger study in adults >50 years of age.”” The

heterogeneity of underlying medical conditions in this popula-
tion also limits the interpretability of comparisons between the
risk factor groups. However, comparisons made between vacci-
nation groups and risk factor groups in this study regarding
immunogenicity refer to observed trends of OPA and IgG
responses and the totality of the observed immunogenicity
results, which do not suggest clinically meaningful differences.
Regarding safety, absolute differences in the proportions of
participants with specific AEs were small and most AEs were
mild to moderate in intensity.

Conclusions

In immunocompetent adults 18-49 years of age with one or
more risk factors for pneumococcal disease, including chronic
liver, lung, and heart disease, diabetes mellitus, and tobacco or
alcohol use, V114 administered alone or sequentially with
PPSV23 was well tolerated and had a comparable safety profile
to PCV13 administered alone or sequentially with PPSV23.
V114 administered either alone or sequentially with PPSV23 6
months later was immunogenic for all 15 serotypes in V114,
regardless of the number of baseline risk factors. V114 has the
potential to broaden serotype coverage and protect against
pneumococcal disease caused by serotypes not contained in
PCV13 for at-risk adults.
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