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ABSTRACT

Introduction. Respiratory syncytial virus (RSV) is a major cause
of lower respiratory tract infections among children and older
adults. Two RSV prefusion F protein (RSVpreF) vaccines currently
are approved for adults aged 60 years and older. However, little
is known about the adverse events reported among individuals
in this age group who have received an RSVpreF vaccine. The
purpose of this study was to compare adverse events reported
by nonpregnant adults (=60 years old) who received an RSVpreF
vaccine.

Methods. This study included individuals who reported a vac-
cine-related adverse event to the Vaccine Adverse Event Reporting
System (VAERS). Data abstracted from VAERS were recoded into
standardized adverse event categories for analysis.

Results. A total of 2,321 individuals were included. The three
most frequently reported adverse event categories were neuro-
logic, musculoskeletal, and constitutional symptoms. Recipients
of Arexvy™ (Respiratory Syncytial Virus Vaccine, Adjuvanted)
reported more injection site reactions compared with those who
received Abrysvo™ (Respiratory Syncytial Virus vaccine). There
were no adverse event categories that were more commonly
reported among Abrysvo™ recipients compared with Arexvy™
recipients.

Conclusions. The adverse events observed in this study were con-
sistent with findings from previous Phase II/III trials. The higher
frequency of injection site symptoms among Arexvy™ recipients
may be attributable to the adjuvant included in Arexvy™ but
absent in Abrysvo™. Overall, these findings indicate that both
vaccines provide safe protection against RSV for older adults,
with minimal side effects, in a population that previously had no
vaccination option.

INTRODUCTION

Respiratory Syncytial Virus (RSV) is a major cause of lower
respiratory infections among children and older adults.'” In the
United States, RSV leads to approximately 1.6 million outpatient
pediatric visits each year.?® Older adults also remain at high risk
for severe RSV disease due to waning immunity and comorbid
conditions.* Among this population, RSV is associated with an
estimated 10,000 deaths annually, 267 hospitalizations per 100,000
people, and 1.4 million outpatient visits.>® The true burden likely
is even greater, as RSV is under-detected when clinicians do not
routinely test for it, particularly in older adults.’

Historically, RSV treatment strategies have centered on second-
ary and tertiary prevention, including supportive care, ribavirin,
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monoclonal antibodies, RSV intravenous immunoglobulin (RSV-
IVIG), glucocorticoids, and bronchodilators” Ribavirin, however,
is known to cause teratogenic and other adverse effects and is
therefore reserved for select cases.? Likewise, monoclonal antibod-
ies and RSV-IVIG generally are limited to “high-risk” individuals
such as immunocompromised patients, premature infants, and
older adults with significant comorbidities."” Most available treat-
ment approaches provide symptomatic relief but do not prevent
infection.

A major advance occurred on May 3, 2023, when the United
States Food and Drug Administration (FDA) approved two RSV
prefusion F (RSVpreF) protein vaccines (Arexvy™ [Respiratory
Syncytial Virus Vaccine, Adjuvanted] and Abrysvo™ [Respira-
tory Syncytial Virus vaccine]). for adults aged 60 years and older,
offering a new primary prevention tool for at-risk populations.®!!
These vaccines target the RSVpreF protein, which had historically
been difficult to isolate and purify.>>*®

Clinical trials for these vaccines reported common adverse
events such as injection site pain, muscle pain, joint pain,
headache, fatigue, and nausea.’* Rare but more serious events,
including inflammatory neurological conditions like Guillain-Bar-
ré syndrome, also were observed.* However, real-world data on
adverse events reported by individuals who received an RSVpreF
vaccine remain limited. Therefore, authors of this study aimed to
compare adverse events among nonpregnant adults aged 60 years
or older who received an RSVpreF vaccine.

METHODS

Participants. This study included individuals who reported a
vaccine-related adverse event to the Health and Human Services
Vaccine Adverse Event Reporting System (VAERS)."* VAERS is an
open reporting system that allows anyone to submit post-vacci-
nation adverse events using free-text entries. Eligible participants
were adults aged 260 years who received one of the two RSVpreF
vaccines and reported at least one adverse event between August
1, 2023, and January 31, 2024. Exclusions included missing age,
age <60 years, pregnancy, receiving an inappropriate vaccine
based on guidelines, or incomplete required information.

Instrument. Extracted variables included demographics (e.g.,
age, sex), vaccine details (e.g., vaccine name and brand), and
adverse event information (e.g., symptoms, disability, vaccination
problems). Demographics were used to confirm eligibility, while
vaccine details and event characteristics allowed comparison of
adverse event profiles between the two RSVpreF vaccines.

Procedures. The study was approved by The University of
Kansas Medical Center (KUMC) Institutional Review Board (IRB)
and followed STROBE (Strengthening the Reporting of Observa-
tional Studies in Epidemiology) guidelines."
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De-identified VAERS data were downloaded and stored
in REDCap® (CTSA Award # UL1TR002366), electronic data
capture tools hosted at The KUMC.!”'® Because VAERS relies on
unstructured free-text reporting, adverse events were recoded
into standardized categories based on the affected system.
Coding was completed by one researcher and reviewed by four
others, with consensus reached through discussion. Categories
included vaccine information (e.g., vaccine name, inappropri-
ate administration) and adverse event types (e.g., constitutional
symptoms, cardiovascular issues, injection site reactions).

Statistical Analysis. Data were analyzed using SAS® version
9.4 (SAS Institute Inc., Cary, NC). Categorical variables were sum-
marized as frequencies and percentages. Continuous variables
were described using means and standard deviations (SD) or
medians and interquartile ranges (IQRs), depending on distribu-
tion. Associations between categorical variables were tested using
likelihood-ratio Chi-square tests in 2x2 tables. Statistical signifi-
cance was set at p <0.0015 after Bonferroni correction.

RESULTS

A total of 2,764 individuals initially met study criteria. After
review, 443 were excluded: 198 lacked age information in their
VAERS report, 197 received a vaccine outside the recommended
age range or received the incorrect vaccine, and 48 were identified
as pregnant after data abstraction. The final sample included 2,321
participants. Of these, 28.5% (n=662) were male, 71.2% (n=1,654)
were female, and 0.2% (n = 5) did not report sex. Ages ranged
from 60 to 102 years, with a mean age of 73 years (SD 7.2). Most
participants received Arexvy™ (69.8%, n = 1,620), while 30.2% (n
=701) received Abrysvo™.

The most frequently reported adverse event categories were
neurologic (31.6%, n=733), musculoskeletal (29.1%, n = 676), and
constitutional symptoms (28.4%, n = 658; Table 1). Vaccine admin-
istration problems, such as incorrect dose, reconstitution issues,
or administration errors, accounted for 8.9% (n = 206) of reports.
Serious neuroinflammatory events, including Guillain-Barré syn-
drome, were reported in 0.9% (n =20) of cases. Mortality was 0.7%
(n=15).

Patients who received Arexvy™ reported injection site symp-
toms more frequently (29.4%, 477/1,620; x2,=27.7; p <0.0001; Table
2) than those who received Abrysvo™ (18.9%, 133/701; x2,=27.7; p
<0.0001; Table 2). Patients who received Abrysvo™ did not report
any specific adverse event more often than those who received
Arexvy™,

Table 1. Adverse events reported by participants > 60 years.

Reported Adverse Event

Percent (Frequency)

Allergic reaction

Autoimmunity

Cardiovascular adverse event
Clotting problem

Constitutional symptoms

Death

Ear adverse event

Edema

Genitourinary adverse event

GI adverse event

Hematological adverse event
Infection

Injection site symptoms

Liver adverse event

Metabolic adverse event
Musculoskeletal adverse event
Nasal adverse event

Neurologic adverse event

Ocular adverse event

Oral adverse event

Other

Psychiatric adverse event

Renal adverse event

Respiratory adverse event
Serious cardiovascular adverse event
Serious neuroinflammatory adverse event
Serious neurologic adverse event
Serious respiratory adverse event
Skin adverse event

Vaccine administration problem

3.5% (80)
0.5% (11)
8.0% (185)
0.8% (18)
28.4% (658)
0.7% (15)
1.6% (36)
10.3% (238)
1.2% (27)
15.8% (367)
0.7% (7)
2.7% (62)
26.3% (610)
0.3% (6)
0.7% (17)
29.1% (676)
3.1% (72)
31.6% (733)
2.5% (59)
3.6% (84)
23.8% (552)
6.1% (142)
0.6% (14)
9.7% (226)
0.4% (9)
0.9% (20)
0.9% (20)
0.2% (5)
19.3% (448)
8.9% (206)




Table 2. Adverse events reported by vaccine received in adults 260 years.

Reported Adverse Event  Abrysvo™  Arexvy™ Chi- P value
square
(df)
Allergic reaction 4.6% 3.0% 3.8(1) 0.0521
(n=32) (n=48)
Autoimmunity 0.7% 0.4% 1.2(1) 0.2694
(n=5) (n=6)
Cardiovascular adverse 8.7% 7.7% 0.7 (1) 0.3923
event (n=61) (n=124)
Clotting problem 1.0% 0.7% 0.6 (1) 0.4204
n=7) (n=11)
Constitutional symptoms 27.3% 28.8% 0.6 (1) 0.4380
(n=191) (n=467)
Death 0.7% 0.6% 0.1 (1) 0.7910
(n=5) (n=10)
Ear adverse event 1.3% 1.7% 0.5 (1) 0.4932
n=9) (n=27)
Edema 9.3% 10.7% 1.1(1) 0.3051
(n=65) (n=173)
Genitourinary adverse 0.6% 1.4% 3.1(1) 0.0798
event (n=4) (n=23)
GI adverse event 17.4% 15.1% 1.9(1) 0.1668
(n=122) (n =245)
Hematological adverse 0.4% 0.9% 1.3 (1) 0.2578
event (n=3) (n=14)
Infection 3.0% 2.5% 0.4 (1) 0.5237
(n=21) (n=41)
Injection site symptoms 18.9% 29.4% 27.7(1)  <0.0001*
(n=133) (n=477)
Liver adverse event 0.1% 0.3% 0.5 (1) 0.4696
(n=1) (n=5)
Metabolic adverse event 0.6% 0.8% 0.4 (1) 0.5475
(n=4) (n=13)
Musculoskeletal adverse 28.0% 29.6% 0.7 (1) 0.4163
event (n=196) (n=480)
Nasal adverse event 3.4% 3.0% 0.3 (1) 0.5567
(n=24) (n=48)
Neurologic adverse event 35.52% 29.9% 7.2 (1) 0.0072
(n=249) (n=484)
Ocular adverse event 2.7% 2.5% 0.1 (1) 0.7346
(n=19) (n=40)
Oral adverse event 4.6% 3.2% 2.6(1) 0.1085
(n=32) (n=52)
Other 23.1% 24.07% 0.3 (1) 0.6164
(n=162) (n=390)
Psychiatric adverse event 5.9% 6.2% 0.1(1) 0.7218
(n=41) (n=101)
Renal adverse event 0.6% 0.6% 0.02 (1) 0.8939
(n=4) (n=10)
Respiratory adverse 11.0% 9.2% 1.8 (1) 0.1825
event (n=77) (n=149)
Serious cardiovascular 0.6% 0.3% 0.9 (1) 0.3511
adverse event (n=4) (n=5)
Serious neuroinflamma-  1.7% (n=12) 0.5% 8.5(1) 0.0036
tory adverse event n=28)
Serious neurologic ad- 0.7% 0.9% 0.3 (1) 0.6108
verse event (n=5) (n=15)
Serious respiratory ad- 0.3% 0.2% 0.2 (1) 0.6329
verse event (n=2) (n=23)
Skin adverse event 17.8% 19.9% 1.4 (1) 0.2377
(n=125) (n=323)
Vaccine administration 7.7% 9.4% 1.7 (1) 0.1915
problem (n=54) (n=152)

*Indicates a statistically significant result (p <.0015). df, Degrees of freedom.
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DISCUSSION

In this study, adverse events were grouped by organ system
as well as broader categories, such as constitutional symptoms,
injection site symptoms, and vaccine administration problems,
that emerged during data abstraction. Because VAERS reports
consist of unstructured free-text entries, recoding was neces-
sary to standardize symptom categories and enable meaningful
analysis. This approach differs from clinical trials, which tracked
a narrower set of predefined adverse events such as headache,
injection-site pain, and fever.”*?

Of all vaccine recipients, about two-thirds reported being fe-
male and almost a third reported being male, which aligns with
prior research showing that men are less likely to seek medical
care or visit their primary care physician.”»* These demographic
differences highlight the need for continued counseling of both
elderly on the importance of RSV vaccination.

Neurologic adverse events, including headache, dizziness, and
paresthesia, were the most reported symptoms. This is consistent
with a Phase II trial of adults aged 18-40 years, where headache
was the most frequently reported systemic adverse event (42-
52%).” Similar findings were reported in a Phase III trial of adults
aged >60 years, in which 27% of participants reported a systemic
adverse event, most commonly headache (13%).%

In our study, 26.3% of patients reported injection-site symp-
toms. By comparison, the Phase II trial reported local reactions
in 39-71% of participants,”® and the Phase III trial reported local
reactions in 12%.% Differences in symptom grouping and sample
size may account for variability between this study’s findings and
those of the clinical trials.

Recipients of Arexvy™ reported injection-site symptoms more
frequently than those who received Abrysvo™. This difference
may reflect the presence of an adjuvant in Arexvy™, which is
absent in Abrysvo™.?? Adjuvants enhance immunogenicity by
stimulating a stronger inflammatory response,* but they also are
associated with increased reactogenicity, the physical manifesta-
tions of that response.”

In our study, vaccine administration problems accounted for
8.9% of reports, including administration errors, expired vac-
cines, or improper reconstitution. These events are not captured
in controlled clinical trials but may arise in routine practice, un-
derscoring the need for quality-control measures as RSV vaccines
become more widely used. Serious adverse events were uncom-
mon, representing 2.3% of all reports in our study. Neuroinflam-
matory conditions such as Guillain-Barré syndrome were re-
ported by 0.9%, with no observed differences between vaccines.
Mortality also is rare in our finding. Continued monitoring is

£l

warranted as vaccine uptake expands.
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Overall, RSVpreF vaccines demonstrated a safety profile
consistent with Phase II/III trials and offer important primary
prevention for elderly populations who previously had no
vaccine option.”? Future research should aim to better char-
acterize vaccination rates across demographic groups, identify
barriers to uptake, and, ideally, benefit from a centralized
database that includes all vaccine recipients, not only those who
submit VAERS reports.

Limitations. This study differed from earlier clinical trials
in that VAERS includes a much wider range of adverse events,
necessitating grouped symptom categories. While this improved
data usability, it limited the ability to assess the frequency of
individual specific adverse events. As a cross-sectional study,
causal relationships between the vaccines and reported adverse
events cannot be established. Only individuals who submitted
VAERS reports were included; therefore, the overall incidence of
adverse events in the vaccinated population cannot be deter-
mined. VAERS reports may be incomplete, especially when
submitted by individuals without medical training, and severe
symptoms may overshadow mild ones, further contributing to
incomplete reporting.

CONCLUSIONS

The most frequently reported adverse events among RSVpreF
vaccine recipients were neurologic symptoms, musculoskeletal
symptoms, and constitutional complaints. Recipients of
Abrysvo™ were not more likely to report any specific adverse
event compared with Arexvy™ recipients, whereas Arexvy™
recipients more commonly reported injection-site symptoms,
likely related to the adjuvant. These findings are consistent with
Phase II/III clinical trials and indicate that both vaccines provide
safe and important protection for elderly adults, a group that
previously had no primary prevention option for RSV. Given
RSV’s long-standing role as a major cause of lower respiratory
infections in the United States, the availability of safe vaccines
represents an important advancement in protecting older adults.
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