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Background. Older adults with chronic cardiorespiratory or endocrine/metabolic conditions are at increased risk of respiratory
syncytial virus (RSV)-related acute respiratory illness (RSV-ARI) and severe respiratory disease. In an ongoing, randomized,
placebo-controlled, multicountry, phase 3 trial in >60-year-old participants, an ASOlg-adjuvanted RSV prefusion F protein-
based vaccine (RSVPreF3 OA) was efficacious against RSV-related lower respiratory tract disease (RSV-LRTD), severe RSV-
LRTD, and RSV-ARIL We evaluated efficacy and immunogenicity among participants with coexisting cardiorespiratory or
endocrine/metabolic conditions that increase the risk of severe RSV disease (“conditions of interest”).

Methods. Medically stable >60-year-old participants received 1 dose of RSVPreF3 OA or placebo. Efficacy against first RSV-
LRTD and RSV-ARI episodes was assessed in subgroups with/without coexisting cardiorespiratory or endocrine/metabolic
conditions of interest. Immunogenicity was analyzed post hoc in these subgroups.

Results. In total, 12 467 participants received RSVPreF3 OA and 12 499 received placebo. Of these, 39.6% (RSVPreF3 OA) and
38.9% (placebo) had >1 coexisting condition of interest. The median efficacy follow-up was 6.7 months. Efficacy against RSV-LRTD
was high in participants with >1 condition of interest (94.6%), >1 cardiorespiratory (92.1%), >1 endocrine/metabolic (100%), and
>2 conditions of interest (92.0%). Efficacy against RSV-ARI was 81.0% in participants with >1 condition of interest (88.1% for
cardiorespiratory, 79.4% for endocrine/metabolic conditions) and 88.0% in participants with >2 conditions of interest.
Postvaccination neutralizing titers were at least as high in participants with >1 condition of interest as in those without.

Conclusions. RSVPreF3 OA was efficacious against RSV-LRTD and RSV-ARI in older adults with coexisting medical
conditions associated with an increased risk of severe RSV disease.
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Graphical Abstract
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.\‘, What is the context?

L

®\ What is the impact?

*Respiratory syncytial virus (RSV) is a
common, contagious virus that can cause
respiratory disease in people of all ages.

+In most people, symptoms are mild, but RSV
can also cause more serious diseases of the
lower respiratory tract, like pneumonia.

+Older adults, especially those with chronic
ilnesses, such as chronic lung disease,
heart disease, or diabetes have a high risk
of becoming seriously ill from RSV and
needing hospitalization.

*An RSV vaccine was tested in a large study
including approximately 25,000 adults 60
years or older. The vaccine was well
tolerated. It reduced the risk of RSV-related
lower respiratory tract disease by 83% and
of RSV-related acute respiratory illness
(including mild iliness) by 72%.

AL) Whatisnewr |

*We now assessed how well the vaccine
worked in participants of this study who had
specific chronic illnesses that put them at
high risk of serious RSV disease. These
illnesses were: any chronic lung disease,
COPD, asthma, chronic heart failure,
diabetes, and advanced liver or kidney
disease.

*Nearly 40% of all participants had at least
one of these chronic ilinesses.

*In participants with at least one of these
illnesses, the vaccine reduced the risk of
RSV-related lower respiratory tract disease
by 95% and of RSV-related acute
respiratory illness by 81%.

*In participants with at least two of these
illnesses, the risk of RSV-related lower
respiratory tract disease was reduced by
92%; the risk of RSV-related acute

, respiratory illness was reduced by 88%.

*These results suggest that the vaccine can
prevent RSV disease in older adults with
chronic illnesses that put them at high risk of
serious RSV disease.

*Given that people with these chronic
ilinesses bear the brunt of the RSV disease
burden in older adults, this vaccine could
have a positive impact on public health.
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Respiratory syncytial virus (RSV) is an important cause of acute
respiratory illness (ARI) in older adults, with clinical presenta-
tions ranging from mild, cold-like symptoms, to severe lower
respiratory tract disease (LRTD) [1-5]. A meta-analysis based
on studies reporting the incidence of medically attended RSV
in adults in the United States estimated that each year, there
are approximately 159 000 hospitalizations, 119 000 emergency
department admissions, and 1.4 million outpatient visits from
RSV among >65-year-old people in the United States [6]. In
2019, an estimated 5.2 million RSV-related ARI (RSV-ARI)
cases, 470000 RSV-related hospitalizations, and 33000
RSV-related in-hospital deaths occurred in adults aged >60
years in high-income countries [5].

Older adults with underlying cardiorespiratory and endo-
crine or metabolic conditions (such as chronic obstructive
pulmonary disease [COPD], congestive heart failure, and di-
abetes) are at increased risk of RSV-ARI [7, 8]. This popula-
tion often has more severe clinical presentations that may
require medical care and may lead to hospitalization, exacer-
bation of underlying conditions, or death [5, 7-19]. A pro-
spective, population-based, surveillance study in New York
state showed that the RSV incidence in hospitalized adults
was approximately 15 times higher among >65-year-old peo-
ple than among 18- to 49-year-old people. Moreover, the in-
cidence in older hospitalized adults with COPD, coronary
artery disease, congestive heart failure, and diabetes were 4
to 13 times, 4 to 6 times, 4 to 8 times, and 2 to 6 times higher,
respectively, than in older adults without these conditions
[10]. Older adults hospitalized with RSV also show a function-
al decline that may persist for several months after hospital
discharge and, in some, may lead to loss of previous indepen-
dence [20].

With supportive care remaining the current clinical standard
for RSV treatment and considering the high prevalence of mul-
timorbidity in older adults [21-23], there is a high unmet med-
ical need for RSV vaccines in older adults that are also effective
in those with chronic medical conditions. Several RSV vaccines
are under development [24, 25], and an adjuvanted RSV vac-
cine for older adults (RSVPreF3 OA, Arexvy, GSK), based on
the RSV fusion (F) protein stabilized in its prefusion conforma-
tion, was recently approved [26]. In the ongoing phase 3
AReSVi-006 trial, RSVPreF3 OA was immunogenic and
showed 82.6% efficacy against RSV-related LRTD
(RSV-LRTD), 94.1% against severe RSV-LRTD, and 71.7%
against RSV-ARI in adults >60 years of age during 1 RSV sea-
son [27]. The vaccine had an acceptable safety profile [27]. The
analyses reported here aimed to evaluate vaccine efficacy and
immunogenicity of a single dose of RSVPreF3 OA in adults
aged >60 years with coexisting cardiorespiratory and endo-
crine or metabolic conditions associated with an increased
risk of severe RSV disease.

METHODS

Trial Design and Participants

The ongoing, randomized, placebo-controlled, phase 3
AReSVi-006 trial is being conducted in 17 countries in
Africa, Asia, Australia, Europe, and North America. The pri-
mary objective was to demonstrate the efficacy of a single
dose of RSVPreF3 OA in preventing RSV-LRTD during 1
RSV season among adults aged >60 years. Results for the pri-
mary and main secondary objectives and detailed methods
have been reported previously [27]. Adults aged 60 years or
older were enrolled after providing written or witnessed in-
formed consent if the investigator considered that they would
be able to comply with the protocol requirements. Persons
were excluded if they had previously received an RSV vaccine.
Persons with chronic medical conditions could be enrolled if
the investigator considered the person medically stable.
Vaccines other than the study vaccine were allowed if adminis-
tered more than 30 days before or after RSVPreF3 OA or pla-
cebo administration (or more than 14 days for inactivated or
subunit influenza and COVID-19 vaccines) [27].

Participants were randomized 1:1 (using an automated
internet-based system) to receive 1 intramuscular dose of
RSVPreF3 OA (containing 120 pg of RSVPreF3 antigen and
the ASO01g adjuvant system) or placebo before the start of the
RSV season. Personnel not involved in data collection or eval-
uation administered the injections. Participants and study team
members responsible for evaluating study endpoints were
blinded. Participant follow-up is planned for 3 RSV seasons
in the Northern Hemisphere and at least 2 seasons in the
Southern Hemisphere. Results for the current analyses are
based on data available at the end of the first Northern
Hemisphere RSV season (April 2022).

The trial is registered on ClinicalTrials.gov (NCT04886596).
The relevant independent ethics committees or institutional re-
view boards for each trial site approved the protocol and
amendments (protocol summary available on https:/www.
and full
protocol as an appendix to Papi et al [27]). The trial is conduct-

gsk-studyregister.com/en/trial-details/?id=212494

ed in accordance with Good Clinical Practice guidelines, the
principles of the Declaration of Helsinki, and local laws and
regulations. An independent data monitoring committee is
monitoring the participants’ safety.

Efficacy Assessments

Surveillance for ARI was done through spontaneous reporting
by the participants (starting on day 1 [i.e., day of vaccine/place-
bo administration]) and through scheduled site staff contacts
with the participants (starting on day 31), as previously de-
scribed [27]. Scheduled contacts (by phone, email, text mes-
sage, or other means) occurred every 2 weeks during the RSV
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season and every month between seasons, with a season lasting
from 1 October to 30 April in the Northern Hemisphere and
from 1 March to 30 September in the Southern Hemisphere.
For each suspected ARI, an assessment visit was planned (ide-
ally 48 hours and maximum 6 days after ARI onset), during
which the investigator or staff member performed a physical
examination, measured body temperature, respiratory rate,
and oxygen saturation to assess if the ARI met the case defini-
tion. If the ARI met the case definition, nasal and throat swabs
were obtained by the site staff. Starting from day 31, partici-
pants also performed nasal self-swabs (preferably within
48 hours and maximum 5 days after ARI onset). Swabs were
used to test for the presence of RSV-A and RSV-B subtypes
by quantitative reverse transcriptase-polymerase chain reaction
[27].

ARI was defined as the presence of at least 2 respiratory
symptoms or signs or at least 1 respiratory and 1 systemic
symptom or sign, lasting for at least 24 hours. LRTD was de-
fined as the presence of at least 2 lower respiratory symptoms
or signs (including at least 1 lower respiratory sign) or at least
3 lower respiratory symptoms, lasting for at least 24 hours
(Supplementary methods). Upper respiratory symptoms were
nasal congestion/rhinorrhea and sore throat; lower respiratory
symptoms were new/increased sputum, cough, or dyspnea;
lower respiratory signs were new/increased wheezing, or crack-
les/rhonchi, increased respiratory rate, low/decreased oxygen
saturation, and need for oxygen supplementation; systemic
symptoms/signs were fever/feverishness, fatigue, body aches,
headache, and decreased appetite. All LRTD cases (meeting
the case definition or reported by the investigator but not meet-
ing the case definition) that were confirmed by quantitative re-
verse transcriptase-polymerase chain reaction to be
RSV-associated were reviewed by an external adjudication
committee (Supplementary methods). Only cases confirmed
as RSV-LRTD by this committee were included in the current
analyses [27].

Immunogenicity Assessments

The humoral immune response was evaluated on serum samples
collected on day 1 (prevaccination) and day 31 (1 month post-
vaccination) from a subset of participants in selected countries
and sites (immunogenicity subset). RSV-A and RSV-B neutraliz-
ing titers were quantified using neutralization assays with
assay cutoffs of 18 estimated dilution 60 (ED60) for RSV-A
and 30 ED60 for RSV-B. RSVPreF3-binding immunoglobulin
G concentrations were quantified using an enzyme-linked im-
munosorbent assay, with an assay cutoff of 25 enzyme-linked
immunosorbent assay units/mL [27].

Selection of Coexisting Medical Conditions of Interest
Subgroup analyses reported here were based on the presence or
absence of selected coexisting medical conditions that are

known to increase the risk of severe RSV disease [28], comple-
mented with relevant risk factors of influenza complications
[29], collectively referred to as “conditions of interest.” These
included cardiorespiratory conditions (any chronic respiratory
or pulmonary disease [including COPD, asthma, and other
conditions] and chronic heart failure) and endocrine and met-
abolic conditions (diabetes mellitus type 1 or 2 and advanced
liver or renal disease). Information about coexisting medical
conditions was gathered by interviewing the participants and/
or reviewing their medical records. To generate the subgroups,
the selected medical conditions of interest were identified in the
database using a predefined list of Medical Dictionary for
Regulatory Activities Terminology preferred terms.

Statistical Analyses

We planned to enroll up to 25000 participants to be able to
demonstrate the primary objective and to include 1800 partic-
ipants in the immunogenicity subset, as described previously
[27]. Vaccine efficacy analyses were performed on the modified
exposed population, which included all participants who had
received RSVPreF3 OA or placebo and did not report an
RSV-ARI before day 15 postvaccination. Vaccine efficacy for
first occurrence of RSV-ARI and RSV-LRTD was calculated
as 1 minus the relative risk with the conditional exact binomial
method based on a Poisson model. The period at risk started on
day 15 postvaccination and ended at the first occurrence of an
event or censoring. Vaccine efficacy was assessed in partici-
pants who (at baseline) reported none of the medical condi-
tions of interest, at least 1 of these conditions, at least 1 of the
cardiorespiratory conditions, or at least 1 of the endocrine
and metabolic conditions of interest. In addition, efficacy was
analyzed post hoc in participants with at least 2 conditions of
interest. We also assessed vaccine efficacy against RSV-LRTD
and RSV-ARI with medically attended visits (post hoc analysis,
Supplementary results). Medically attended visits included vis-
its with a general practitioner or specialist and emergency de-
partment visits.

Immunogenicity was analyzed in the per-protocol popula-
tion for immunogenicity, which included all participants in
the immunogenicity subset who had received RSVPreF3 OA
or placebo, had postvaccination immunogenicity data avail-
able, and adhered to the protocol. Geometric mean titers
(GMTs) and geometric mean concentrations (GMCs) were cal-
culated with 95% confidence intervals (Cls) by taking the anti-
logarithm of the arithmetic mean of the log;o-transformed
titers or concentrations. Titers or concentrations below the as-
say cutoffs were given an arbitrary value of half the assay cut-
offs; those above the assays’ upper limits of quantification
were given an arbitrary value of the upper limits of quantifica-
tion. Geometric mean increases, defined as the geometric mean
of the within-participant ratios of the postvaccination titer or
concentration over the prevaccination titer or concentration,
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26,664 participants were screened

1698 were eliminated
1624 screening failure
» 59 did not receive study freatment
15 informed consent not signed
before study procedures

Y A 4
12,467 participants received 1 dose of ] 12,499 participants received 1 dose of
RSVPreF3 OA vaccine (exposed population) placebo (exposed population)
1 had a confirmed RSV-ARI case | 5 had a confirmed RSV-ARI case
prior to day 15 post-vaccination |~ prior to day 15 post-vaccination
Y r
12,466 were included in the 12,494 were included in the
modified exposed population modified exposed population
110 were withdrawn before visit 2 109 were withdrawn before visit 2
11,507 were eliminated® 11,538 were eliminated?
11,467 notincluded in immunogenicity subset 11,503 not included in immunogenicity subset
102 received vaccine excluded by 116 received vaccine excluded by
the protocol the protocol
51 received vaccine excluded by 53 received vaccine excluded by
the protocol (related to COVID-19) the protocol (related to COVID-19)
12 received wrong vaccine according to 7 received wrong vaccine according to
randomization allocation randomization allocation
3 randomization code broken 2 randomization code broken
3 vaccine not administered per protocol 3 vaccine not administered per protocol
40 use of study treatment impacted by 44 use of study treatment impacted by
temperature excursion temperature excursion
6 did not meet entry criteria < 7 did not meet entry criteria
1 did not meet entry criteria (related to 2 did not meet entry criteria (related to
COVID-19) COvVID-19)
23 received medication excluded by 13 received medication excluded by
the protacol the protocol
3 received medication excluded by 6 received medication excluded by
the protocol (related to COVID-19) the protocol (related to COVID-19)
10 had intercurrent medical condition 8 had intercurrent medical condition
308 had out-of-window immunogenicity 341 had out-of-window immunogenicity
assessment assessment
76 missed immunogenicity assessment 72 missed immunogenicity assessment
*1* missed immunogenicity assessment *1* missed immunogenicity assessment
(related to COVID-18) (related to COVID-19)
Y A4
850 were included in the 852 were included in the
per-protocol population for immunogenicity per-protocol population for immunogenicity
372 were withdrawn; primary reason: 392 were withdrawn; primary reason:
68 AE requiring expedited reporting 72 AE requiring expedited reporting
5 unsolicited non-serious AE 6 unsolicited non-serious AE
162 consent withdrawal (not due to AE) < » 173 consent withdrawal (not due to AE)
17 moved from study area 14 moved from study area
104 lost to follow-up 104 lost to follow-up
16 other 23 other
12,095 were still included at the 12,107 were still included at the

data lock point for the current analysis data lock point for the current analysis

Figure 1. Participant flow diagram. Numbers between asterisks (eg, *1*) indicate that data by group are blinded to avoid participant-level unblinding of the study team; the
number between the asterisks shows the total number across the 2 groups. AE, adverse event; RSV, respiratory syncytial virus; RSV-ARI, respiratory syncytial virus—related acute
respiratory illness; RSVPreF3 0A, ASO1¢-adjuvanted respiratory syncytial virus prefusion F protein—based vaccine. ®*More than 1 reason for elimination can occur for 1 participant.

were calculated with 95% Cls. These immunogenicity variables Missing data for efficacy and immunogenicity analyses were
were analyzed post hoc in the different medical condition of in- not replaced or imputed. All statistical analyses were done us-
terest subgroups. ing SAS Life Science Analytics Framework.
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RESULTS

Trial Population

Between May 2021 and January 2022, 26 664 adults aged >60
years old were enrolled in the trial, of whom 24 966 were part
of the exposed population (12467 received RSVPreF3 OA
and 12 499 received placebo) (Figure 1). Of these, more than
95.0% of participants in both groups had at least 1 coexisting
general medical condition (Table 1). The most common condi-
tions were vascular hypertensive disorders (57.2% of all partic-
ipants in the exposed population), osteoarthropathies (33.5%),
elevated cholesterol (24.8%), and diabetes mellitus (22.9%)
(Supplementary Table 1). In total, 39.6% (RSVPreF3 OA) and
38.9% (placebo) of participants had at least 1 of the coexisting
medical conditions of interest (i.e., associated with severe RSV
disease); 20.0% and 19.4% had at least 1 cardiorespiratory con-
dition of interest, and 25.7% and 25.9% had at least 1 endocrine
or metabolic condition of interest (mostly diabetes; Table 1).
The mean body mass index in both groups was 29.1 kg/m>.
Other baseline characteristics were also balanced between
groups (Table 1 and shown previously [27]).

Vaccine Efficacy Against RSV Disease in Participants With Coexisting
Medical Conditions

A total of 24 960 participants were part of the modified exposed
population for efficacy analyses. The median efficacy follow-up
was 6.7 months. The RSV-LRTD incidence rates in the placebo
group tended to be higher among participants with the selected
coexisting conditions of interest (6.6-8.9/1000 person-years)
than among those without any of these conditions (5.3/1000
person-years). A similar observation was made for the RSV-ARI
incidence rates, which were 15.2-17.8/1000 person-years among
placebo recipients with coexisting conditions of interest and
13.1/1000 person-years among those without these conditions
(Table 2). Efficacy of RSVPreF3 OA against RSV-LRTD was
94.6% (95% CI, 65.9-99.9) in participants with at least 1 of the
conditions of interest (92.1% [46.7-99.8] among those with car-
diorespiratory conditions and 100% [74.0-100] among those
with endocrine or metabolic conditions) and 92.0% (46.1-99.8)
in participants with at least 2 of these conditions (Table 2).
Efficacy of RSVPreF3 OA against RSV-ARI was 81.0% (95%
CI, 58.9-92.3) in participants with at least 1 of the medical con-
ditions of interest (88.1% [60.9-97.7] among those with cardio-
respiratory conditions and 79.4% [49.4-93.0] among those with
endocrine or metabolic conditions) and 88.0% (60.5-97.7) in

participants with at least 2 of these conditions (Table 2).

Immunogenicity in Participants With Coexisting Medical Conditions

Among participants with at least 1 of the coexisting conditions of
interest, RSV-A- and RSV-B-neutralizing GMTs after a single
dose of RSVPreF3 OA tended to be higher than GMTs among
participants without any of these conditions (Figure 2,
Supplementary Table 2). Geometric mean increases in

Table 1. Baseline Characteristics of the Trial Participants (Exposed
Population)

RSVPreF3 OA Placebo

Characteristic N=12467 N=12499
Mean age (SD), y 69.5 (6.5) 69.6 (6.4)
Age group, n (%)

60-69 y 6963 (65.9) 6980 (55.8)

70-79y 4487 (36.0) 4491 (35.9)

>80y 1017 (8.2) 1028 (8.2)
Female sex, n (%) 6488 (52.0) 6427 (51.4)
Race, n (%)

Asian 953 (7.6) 956 (7.6)

Black 1064 (8.5) 1101 (8.8)

White 9887 (79.3) 9932 (79.5)

Other 563 (4.5) 510 (4.1)
Mean BMI (SD), kg/m? 29.1(6.1) 29.1 (6.0)

Any coexisting medical conditions, n (%)
>1 condition 11929 (95.7) 11905 (95.2)

Coexisting medical conditions of interest®, n (%)

>1 condition of interest 4937 (39.6) 4864 (38.9)
>2 conditions of interest 2504 (20.1) 2434 (19.5)
>3 conditions of interest 805 (6.5) 827 (6.6)
>1 cardiorespiratory condition of interest 2496 (20.0) 2422 (19.4)
COPD 1131 (9.1) 1113 (8.9)
Asthma 1193 (9.6) 1113 (8.9)
Chronic respiratory/pulmonary disease 2223 (17.8) 2123 (17.0)
Chronic heart failure 398 (3.2) 403 (3.2)
>1 endocrine and metabolic condition of 3200 (25.7) 3236 (25.9)
interest
Diabetes mellitus type 1 or 2 2829 (22.7) 2877 (23.0)
Advanced liver or renal disease 667 (5.4) 676 (5.4)

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; N,
number of participants in the exposed population; n (%), number (percentage) of
participants in the given category; placebo, group with participants who received a single
dose of placebo; RSVPreF3 OA, group with participants who received a single dose of
ASO01E-adjuvanted respiratory syncytial virus (RSV) prefusion F protein-based vaccine; SD,
standard deviation; y, years.

#Coexisting medical conditions of interest included cardiorespiratory conditions (any chronic
respiratory or pulmonary disease [including COPD, asthma, and other conditions], chronic
heart failure) and endocrine and metabolic conditions (diabetes mellitus type 1 or type 2
and advanced liver or renal disease) that are associated with an increased risk of severe
RSV disease.

neutralizing titers between day 1 (prevaccination) and day 31 af-
ter RSVPreF3 OA vaccination were in a similar range in the 2
subgroups: titers increased 11.0-fold for RSV-A and 9.1-fold for
RSV-B in participants with at least 1 condition of interest com-
pared with 9.8-fold (RSV-A) and 8.3-fold (RSV-B) in participants
without these conditions (Figure 2, Supplementary Table 2). A
similar profile was observed for RSVPreF3-binding immunoglob-
ulin G responses, with a trend for higher postvaccination GMCs
in participants with at least 1 medical condition of interest, and
fold-increases of 13.3 in participants with and 12.9 in participants
without any of these conditions (Supplementary Table 2).

DISCUSSION

This large, randomized, placebo-controlled, multicountry, phase
3 trial enrolled a diverse population of adults aged >60 years,
with age-related medical conditions representative of those
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Table 2. Vaccine Efficacy Against First Occurrence of RSV-LRTD and RSV-ARI (Modified Exposed Population)

RSVPreF3 OA Placebo
n/T, n/T, Vaccine Efficacy,
Endpoint N n T, py n/1000 p-y N n T, py n/1000 p-y % (CI?)
RSV-LRTD
RSV-LRTD, overall 12 466 7  6865.9 1.0 12494 40 6857.3 5.8 82.6 (57.9-94.1)
RSV-LRTD by coexisting condition of interest®
No condition of interest 7529 6 40941 1.5 7633 22 4148.1 5.3 72.5 (30.0-90.9)
>1 condition of interest 4937 1 2771.8 0.4 4861 18 2709.1 6.6 94.6 (65.9-99.9)
>1 cardiorespiratory condition of interest® 2496 1 1409.5 0.7 2421 12 1352.9 8.9 92.1 (46.7-99.8)
>1 endocrine and metabolic condition of interest® 3200 0 1795.7 0.0 3234 13 1805.3 7.2 100 (74.0-100)
>2 conditions of interest 2504 1 1418.2 0.7 2431 12 1362.8 8.8 92.0 (46.1-99.8)
RSV-ARI
RSV-ARI, overall 12466 27  6858.7 3.9 12494 95 6837.8 13.9 71.7 (56.2-82.3)
RSV-ARI by coexisting condition of interest®
No condition of interest 7529 19  4089.9 4.6 7633 54  4136.4 131 64.4 (39.0-80.1)
>1 condition of interest 4937 8 2768.8 2.9 4861 41 2701.4 15.2 81.0 (68.9-92.3)
>1 cardiorespiratory condition of interest® 2496 3 1408.5 2.1 2421 24 1349.0 17.8 88.1 (60.9-97.7)
>1 endocrine and metabolic condition of interest® 3200 6 1793.2 3.3 3234 29 1800.0 16.1 79.4 (49.4-93.0)
>2 conditions of interest 2504 3 14173 2.1 2431 24 1358.8 17.7 88.0 (60.5-97.7)

Cases of RSV-related LRTD and RSV-related ARI were reported up to the efficacy database lock of 11 April 2022. Cases were confirmed as positive for RSV-A or RSV-B subtypes by quantitative
reverse transcriptase-polymerase chain reaction. RSV-LRTD cases were those identified by the adjudication committee. Vaccine efficacy was estimated using the Poisson method, with
adjustment for age and geographic region.

Abbreviations: ARI, acute respiratory illness; Cl, confidence interval; LRTD, lower respiratory tract disease; N, number of participants in the modified exposed population in the specified
subgroup; n, number of participants with at least one RSV-LRTD or RSV-ARI; n/T, incidence rate of participants reporting at least 1 event; p-y, person-years; RSV, respiratory syncytial
virus; RSVPreF3 OA, group with participants who received a single dose of ASO1g-adjuvanted RSV prefusion F protein—based vaccine; placebo, group with participants who received a
single dose of placebo; T, sum of follow-up time (from day 15 postvaccination until first occurrence of the event, data lock point, or dropout).

996.95% Cl for primary endpoint (RSV-LRTD, overall); 95% Cl for other endpoints (no adjustment for multiplicity).

bCoexisting medical conditions of interest included cardiorespiratory conditions (chronic obstructive pulmonary disease [COPDI, asthma, any chronic respiratory or pulmonary disease
[including COPD, asthma, and other conditions], chronic heart failure) and endocrine and metabolic conditions (diabetes mellitus type 1 or type 2 and advanced liver or renal disease) that
are associated with an increased risk of severe RSV disease.

°0Of the 13 RSV-LRTD and 27 RSV-ARI cases among participants with cardiorespiratory conditions of interest, 13 RSV-LRTD and 24 RSV-ARI cases were among participants with chronic
respiratory or pulmonary disease; 2 RSV-LRTD and 5 RSV-ARI cases were among participants with chronic heart failure.

90f the 13 RSV-LRTD and 35 RSV-ARI cases among participants with endocrine and metabolic conditions of interest, 12 RSV-LRTD and 34 RSV-ARI cases were among participants with
diabetes mellitus.

occurring in the general older adult population [22, 30, 31]. More
than 95% of participants had at least 1 coexisting general medical
condition, and nearly 40% had at least 1 of the selected coexisting
cardiorespiratory or endocrine and metabolic conditions associat-
ed with an increased risk of severe RSV disease. The efficacy of
RSVPreF3 OA in preventing RSV-LRTD and RSV-ARI during
1 RSV season remained high in participants with at least 1 of these
conditions of interest (94.6% for RSV-LRTD, 81.0% for
RSV-ARI), at least 1 cardiorespiratory condition (92.1% for
RSV-LRTD, 88.1% for RSV-ARI), at least 1 endocrine or metabol-
ic condition (100% for RSV-LRTD, 79.4% for RSV-ARI), and at
least 2 conditions of interest (92.0% for RSV-LRTD, 88.0% for
RSV-ARI). Consistent with the high efficacy, RSVPreF3 OA elic-
ited humoral immune responses in older adults with these medical
conditions that were at least as high as immune responses in those
without these conditions.

Older adults with chronic medical conditions have been
shown to have a higher risk of symptomatic RSV-ARI, of re-
quiring medically attended visits, and of progressing to severe
disease [6-18, 32]. In our trial, we indeed observed higher back-
ground incidence rates of both RSV-ARI (up to 36% higher)

and RSV-LRTD (up to 68% higher) among participants with
1 or more of the cardiorespiratory or endocrine and metabolic
conditions of interest compared with those without any of these
conditions. Considering the high efficacy of RSVPreF3 OA in
older adults with coexisting medical conditions of interest ob-
served in our trial, and the disproportionate contribution to the
total RSV burden borne by this population [33], RSVPreF3 OA
vaccination of this at-risk group could have a substantial im-
pact on public health. The high efficacy against RSV-LRTD
(87.5%) and RSV-ARI (79.0%) episodes with medically attended
visits in our trial (Supplementary results) suggests that the vaccine
could reduce the number of RSV-related medical visits and lower
the burden on healthcare systems.

The observed neutralizing GMTs tended to be higher among
participants with at least 1 coexisting condition of interest than
among those without such conditions. In the absence of a cor-
relate of protection, the clinical relevance of this finding is un-
known. Nevertheless, efficacy point estimates also tended to be
higher among those with these conditions versus those without,
which could be due to more severe presentations of RSV-LRTD
among those with the selected coexisting conditions.
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Figure 2. RSV-A and RSV-B neutralizing titers before and 1 month after RSVPreF3 OA or placebo administration, by coexisting medical conditions of interest (per-protocol
population for immunogenicity). Graphs show respiratory syncytial virus (RSV) subtypes A and B neutralizing titers before (day 1) and 1 month after (day 31) administration of
the ASO1¢-adjuvanted RSV prefusion F protein—based vaccine (RSVPreF3 OA) or placebo for the subgroups of participants without any of the coexisting medical conditions of
interest (no condition) or with at least 1 of these conditions (>1 condition); conditions of interest were cardiorespiratory conditions (chronic obstructive pulmonary disease
[COPD], asthma, any chronic respiratory or pulmonary disease [including COPD, asthma, and other conditions], chronic heart failure) and endocrine and metabolic conditions
(diabetes mellitus type 1 or type 2 and advanced liver or renal disease) that are associated with an increased risk of severe RSV disease. Error bars depict 95% confidence
intervals. Rectangles above the bars contain geometric mean increases (GMIs) from day 1 to day 31 with 95% confidence intervals. EDB0, estimated dilution 60.

Analyses on the total vaccinated trial population showed that
RSVPreF3 OA was well tolerated and had an acceptable safety
profile; most solicited adverse events were transient with mild
to moderate severity, and no imbalances were observed in the
rates of serious adverse events or potential immune-mediated
diseases [27]. Together, these results indicate a positive
benefit-risk balance of the vaccine in older adults, including
those with coexisting medical conditions.

The analyses presented here have some limitations. The effi-
cacy and immunogenicity analyses in the different subgroups
were descriptive and were not adjusted for multiplicity.
However, the magnitude of the vaccine efficacy estimates and
high CI lower limits support the statistical robustness of these
analyses. Although the proportion of older adults with coexist-
ing medical conditions and the type of conditions were as ex-
pected from this population of older adults [22, 30, 31],
enrollment was restricted to those who were considered medi-
cally stable. However, efficacy against RSV-LRTD and
RSV-ARI remained high, with an increasing number of under-
lying conditions (92.0% and 88.0%, respectively, among older
adults with at least 2 medical conditions of interest), suggesting
that the vaccine may protect some of the most vulnerable older
adults with multimorbidity.

In conclusion, this phase 3 trial showed that a single dose of
the adjuvanted RSVPreF3 OA vaccine was immunogenic and

efficacious in preventing RSV-LRTD and RSV-ARI in older
adults with cardiorespiratory and endocrine or metabolic con-
ditions associated with an increased risk of severe RSV disease.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors,
so questions or comments should be addressed to the corresponding
author.
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