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Real-world effectiveness and safety of nirsevimab,
RSV maternal vaccine and RSV vaccines for older
adults: a living systematic review and meta-analysis

Bohee Lee

Aziz Sheikh,*® Simon B Drysdale

ABSTRACT

Background The long-acting monoclonal antibody
nirsevimab and respiratory syncytial virus (RSV) vaccines
became available for prevention of severe RSV-
associated disease in 2023. While clinical trials showed
good efficacy and safety, their restrictive inclusion
criteria, small sample sizes and short follow-up limit
generalisability. We aimed to summarise real-world
evidence on the effectiveness and safety of nirsevimab,
RSV maternal vaccine and RSV vaccines for older adults.
Methods A living systematic review and meta-analysis,
with 5monthly updated searches in three databases
was performed. Eligible studies were published from 1
December 2022 to 10 March 2025. Meta-analyses for
the effectiveness of nirsevimab and RSV vaccines were
carried out using random-effects model. Safety data were
summarised narratively.

Results A total of 50 publications, covering
approximately 7.6 million people, were included.
Nirsevimab showed 80.7% effectiveness (95% Cl: 75.7%
t0 85.7%; seven studies) against RSV-related emergency
department visits, 80.7% (95% Cl: 76.1% to 85.2%; 17
studies) against hospital admissions and 75.6% (95%
Cl: 63.3% to 87.9%; eight studies) against intensive
care unit admissions. The effectiveness of RSV vaccines
for older adults against RSV-related hospital admissions
was 79.6% (95% Cl: 73.8% to 85.3; three studies).

No effectiveness data were available for RSV maternal
vaccine. No severe adverse events were reported for
nirsevimab, while RSV vaccines in older adults had
fewer than 10 Guillain-Barré syndrome cases per million
doses. No severe adverse events were reported for RSV
maternal vaccine, although evidence was limited.
Conclusions Our review demonstrated high
effectiveness of nirsevimab in reducing RSV-related
healthcare utilisation in infants and a favourable safety
profile. More evidence is needed for evaluating RSV
vaccines in pregnant people and older adults.
PROSPERO registration number CRD42025643585.

INTRODUCTION

Respiratory syncytial virus (RSV) is a common
seasonal cause of significant morbidity and mortality
associated with acute lower respiratory tract illness
(LRTI) in infants and older adults.' > The burden on
healthcare systems is substantial, particularly among
infants in their first year of life and adults aged 60
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= In clinical trials, nirsevimab, the respiratory
syncytial virus (RSV) maternal vaccine
(ABRYSVO, Pfizer), and the RSV vaccine
for adults aged 60 years or older showed
great efficacy in reducing RSV-related lower
respiratory tract infections, with no substantial
safety concerns.

= However, restrictive inclusion criteria, small
sample sizes and short follow-up in clinical
trials limit the generalisability of efficacy and
safety findings to the general population.

WHAT THIS STUDY ADDS

= This is the first living systematic review to
evaluate effectiveness and safety of RSV
immunisation programmes in the real world.

= Our study confirmed the high effectiveness of
nirsevimab and RSV vaccines for older adults,
as well as the favourable safety of these
immunisation products in real-world conditions.
No effectiveness data were available for RSV
maternal vaccine.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= In addition to building public confidence in
RSV immunisation approaches, our findings
highlight areas for further research, such as
the waning of immunisation effectiveness over
time and population subgroups that need to
be studied in more detail as new evidence
emerges.

years and above.*? Each year, RSV is responsible for
approximately 33 million episodes of LRTI in chil-
dren under 5 years old, leading to about 3.6 million
hospitalisations and 118200 deaths globally.’
Notably, over 95% of RSV-related LRTT cases and
more than 97% of RSV-related deaths occur in
low- and middle-income countries (LMICs), under-
scoring the substantial global health burden of RSV,
especially in resource-limited settings.! For older
adults, the burden of RSV is also significant, though
not as extensively studied as in young children.”
Recent estimates indicate that, annually in the
USA, RSV leads to approximately 60000-160000
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hospitalisations and 6000-10000 deaths among adults aged 65
years and older.*

In response, passive immunisation with nirsevimab for infants
and the maternal vaccine (bivalent RSV prefusion F (RSVpreF)
protein-based vaccine, (ABRYSVO, Pfizer)) for pregnant people
between 24 and 36 completed weeks of gestation (varied by
country) was approved in Europe in October 2022, the UK in
November 2022 and the USA in July 2023. Several clinical trials
have been conducted, demonstrating favourable safety and effi-
cacy for these products.’™ For the maternal vaccine, a clinical trial
of the RSVpreF3 (AREXVY, GSK) was halted due to an observed
increase in premature births.” Only the ABRYSVO (Pfizer) vaccine
has been licensed for use during pregnancy, but concerns about
the risk of premature births remain. In addition, for older adults,
three RSV vaccines—AREXVY (GSK), ABRYSVO (Pfizer) and
mRESVIA (Moderna)—were also approved after demonstrating
favourable efficacy and good safety profiles in clinical trials.'’ !
However, clinical trials are often limited in their generalisability
to real-world settings due to the exclusion of individuals with
risk factors and the relatively small sample sizes as reflected in
the wide 95% Cls. Rare or very rare serious adverse events such
as hypersensitivity reactions, adverse pregnancy outcomes (eg,
pre-eclampsia) or cardiovascular or neurological conditions (eg,
atrial fibrillation, Guillain-Barré Syndrome (GBS)) may not have
been detected in clinical trials. Furthermore, the efficacy of the
performance of nirsevimab and vaccines needs to be established
in scenarios reflecting those encountered by public health agen-
cies. Since their approval, routine RSV immunisation campaigns
have been implemented in countries across Europe, including
the UK, and in North America, providing real-world evidence.
A growing evidence base demonstrating effectiveness and safety
is vital primarily to provide reassurance and build confidence in
the vaccines and immunisation programmes, as well as inform
decision-makers and policy. To our knowledge, no systematic
review has yet assessed the effectiveness and safety of nirsevimab
and RSV vaccines using real-world data. To inform immunisa-
tion policy, address gaps in evidence from clinical trials and help
decision-making, we aimed to conduct a comprehensive review
of the effectiveness and safety of RSV prophylaxis in reducing
RSV-related healthcare utilisation among infants and older
adults in real-world settings.

METHODS

Search strategy and selection criteria

This systematic review follows the PRISMA-P2020 (Preferred
Reporting Items for Systematic Review and Meta-analysis Proto-
cols) guidelines."”” To capture the most up-to-date evidence,
we conducted a living systematic review and meta-analysis.
The searches were updated monthly over 5 months, from 5
November 2024 to 10 March 2025, following a pre-specified
protocol. A protocol for this study was registered on PROS-
PERO (CRD42025643585).

We searched Ovid Embase, Ovid MEDLINE and Ovid Global
Health for literature published between 1 December 2022 and
10 March 2025. Additionally, we hand-searched reference lists
of the included studies to identify other relevant publications,
including grey literature. Search terms included “respiratory
syncytial virus”, “RSV”, “nirsevimab”, “vaccine”, “immunisa-
tion”, “effectiveness” and “safety”. The full search strategy is
provided in online supplemental table S1.

Eligible studies reported either effectiveness or safety data
for nirsevimab or RSV vaccines in real-world settings. There-
fore, eligible study designs were observational studies including

prospective or retrospective cohort studies, population-based
studies using routinely collected healthcare data, registry-based
studies or postmarketing surveillance studies. Studies were
excluded if they were animal studies, modelling studies, cost-
effectiveness analyses or clinical trials. No language or geograph-
ical restrictions were applied.

All retrieved studies were uploaded to Covidence, where dupli-
cates were automatically removed. "’ Title and abstract screening,
followed by full-text screening, was conducted independently by
two of five reviewers (DT, BL, SF, HHYK and RP). Any disagree-
ments were resolved by consensus or by a third reviewer.

Two reviewers independently extracted data using a prespeci-
fied data extraction form. Extracted information included study
setting, study design, population characteristics and outcomes
related to effectiveness and safety. Data extraction was performed
using Microsoft Excel, and conflicts were resolved by consensus
or by a third reviewer.

Risk of bias was assessed using the Joanna Briggs Institute (JBI)
Critical Appraisal Tools, with checklists selected based on study
design." Each checklist consisted of 8-11 items covering key
domains of bias related to study design, conduct and analysis.
As there is no standard JBI interpretation, studies were classified
as high risk if they met fewer than 50% of the checklist criteria,
moderate risk if they met 51-75% and low risk if they exceeded
75%. Two reviewers independently assessed the risk of bias, with
discrepancies resolved through discussion or by a third reviewer.

Data analysis

We defined the effectiveness of nirsevimab and RSV vaccines
as the relative reduction in the odds or risk of medical atten-
dance due to RSV infection or LRTI, including bronchiolitis,
following prophylaxis. Effectiveness (%) and corresponding
95% ClIs using the effect estimates (OR, risk ratio (RR), HR
and incidence rate ratio (IRR)) as reported by the studies:
effectiveness (%) = 100 X (1—adjusted effect ratio). Several
sensitivity analyses were conducted: (1) stratified by different
effect estimates (eg, OR, RR, HR or IRR); (2) by pooling unad-
justed estimates into overall analysis. Some studies reported
statistical estimates without explicitly providing the relative
reduction in outcomes; in such cases, we calculated effective-
ness based on the reported estimates. For multiple reports from
the same study, only the most recent data were included in the
meta-analysis.

A separate analysis was conducted for interrupted time series
studies, as their comparisons were based on the odds or risk of
outcomes at different time points. Different epidemic seasons
were analysed in relation to the total number of patients with
RSV-related LRTI who used healthcare services. The effective-
ness was expressed as a reduction (%) in RSV-related healthcare
visits.

We performed a subgroup meta-analysis for each outcome
(primary care visits, emergency department (ED) visits, hospital
admissions and intensive care unit (ICU) admissions), as well
as by country, risk of bias and length of follow-up (<5 months
versus >5 months, as 5 months was the mean follow-up). The
12 statistic was used to measure the proportion of total vari-
ability attributable to between-study heterogeneity, and the 12
statistic was used to estimate the absolute between-study vari-
ance. Random-effects model was used to pool all estimates,
with inverse-variance weighting incorporating an estimate of
between-study variance. The impact of publication bias was
assessed using Egger’s test and funnel plots for meta-analyses
containing at least 10 studies.”
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Studies from databases/registers (n = 1396)
Ovid MEDLINE (n = 604)

Ovid Embase (n = 564)

Ovid Global Health (n = 228)

References from other sources (n =15)
Citation searching (n =15 )

Identification

References removed (n = 244)

Y

Studies screened (n = 1167)

* Duplicates identified manually (n = 14)
Duplicates identified by Covidence (n = 230)

Y

\4

Studies assessed for eligibility (n = 103)

Studies excluded (n = 1064)

Studies excluded (n = 53)
* No data on effectiveness or safety (n=16)
No full-text available (e.g., abstracts, editorials) (n=12)
sJ ¢ No real-world evidence (e.g., clinical trials) (n=13)

v

No data on Nirsevimab or RSV vaccines (n=5)
Full-text not in English (n=4)
Duplicates (n=3)

Included

Studies included in the systematic review (n = 50)

Figure 1
syncytial virus.

For safety outcomes, we conducted a narrative analysis,
as most data were reported narratively. Meta-analyses were
performed using the ‘meta’ package in R (V.4.2.3).

Role of funding source

The funder was not involved in the design of this study, data
collection, data analysis, interpretation, writing of the manu-
script or decision to submit the study for publication.

RESULTS

A total of 1396 publications were retrieved. Following full-text
screening, 50 studies were included in this review:'*™* 39 on
nirsevimab (31 reporting exclusively on effectiveness, 6 reporting
effectiveness and safety, 2 reporting exclusively on safety), 2
on the maternal RSV vaccine safety and 9 on RSV vaccines for

PRISMA flow diagram of study selection. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; RSV, respiratory

older adults (5 reporting effectiveness and 4 reporting on safety)
(figure 1). Studies with various and mixed designs were included:
19 cohort studies (36%), 13 test-negative case-control studies
(25%), 14 interrupted time series studies (26%), 3 case-control
studies (690), 2 cross-sectional studies (4%), 1 case series (2%) and
1 quasi-experimental study (2%). Most studies were conducted in
Europe (n=34, 68%), predominantly in Spain (n=21, 42%), and
France (n=11, 229%). In North America, all included studies were
conducted in the USA (n=13, 26%). Online supplemental table
S2 provides an overview of the study characteristics.

Most studies were at low risk of bias (n=27, 54%), while 18
studies were classified as having a medium risk of bias (36%) and
5 studies (10%) as having a high risk of bias. Detailed results of
the risk of bias assessment are presented in online supplemental
table S3.
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Effectiveness and safety of nirsevimab for infants

Of the 37 studies reporting the effectiveness of nirsevimab, 31
were included in the meta-analysis (the other 6 studies used
interrupted time series design) (figure 2). Three studies were
from the same cohort, so we used the latest report.'”” *** For
preventing RSV-related ED visits, the pooled effectiveness from
seven studies was 80.7% (95% CI: 75.7% to 85.7%, 12=20.1%,
12<0.01). The pooled effectiveness against RSV-related hospital
admissions, derived from 17 studies, was 80.7% (95% CI: 76.1%
to 85.29%, 12=82.8%, 1°=56.11). For prevention of RSV-related
ICU admissions, the pooled effectiveness from eight studies was
75.6% (95% CI: 63.3% to 87.9%, 12=74.8%, 1*=224.92). For
preventing RSV-associated primary care visits, two studies were
available but could not be included in the meta-analysis due to
highly heterogeneous study designs.”' *! In primary care settings,
Lopez-Lacort et al study showed that the effectiveness of nirse-
vimab was 75.8% (95% CI: 40.4% to 92.7%) in infants under 10
months old.*" Additionally, Barbas Del Buey et al differentiated
effectiveness by follow-up period (1-5 months) and age (0.5-5
months). Effectiveness ranged from 48.3% to 69.0% in the first
month across all age groups, but declined with increasing age,
from 69.0% (95% CI: 63.5% to 73.7%) at 0.5 months old to
48.3% (95% CI: 40.9% to 54.9%) at 5 months old.*!

In sensitivity analyses stratified by different effect estimates of
either ORs, RRs, HRs or IRRs, the pooled effectiveness of nirse-
vimab in preventing RSV-related hospital admissions remained
consistent, ranging between 77.4% and 82.3%. The pooled
effectiveness for reducing RSV-related ED visits was between
74.7% and 80.0%, and the pooled effectiveness against RSV-
related ICU admissions was between 78.4% and 84.6% (online
supplemental figure S1). Sensitivity analyses restricted to unad-
justed estimates (online supplemental figure S2) or studies with
low risk of bias did not significantly differ from the overall
estimates (online supplemental figure S3). As funnel plots and
Egger’s test (p=0.25) were performed only for the meta-analysis
of nirsevimab effectiveness on RSV-related hospital admissions
(n=17), they indicated a low risk of publication bias (online
supplemental figure S4).

We further analysed the studies based on the length of
follow-up (online supplemental figure S5). The mean follow-up
duration was 5 months, ranging from 15 weeks to 9 months. 18
studies with a follow-up period of 5 months or less and 5 studies
with a follow-up period longer than 5months after immuni-
sation were analysed separately. The meta-estimates were not
significantly different. Three studies reported the effectiveness
of nirsevimab in preventing RSV-related hospital admissions
by child’s sex, indicating similar effectiveness: males (78.0%;
95%CI: 64.1% to 91.9%, I’=88.6%, ©°=127.98) and females
(73.4%3 95% CI: 60.5% to 86.3%, ?=80.2%, 12=82.91) (online
supplemental figure $6).*' ** * We obtained crude estimates
using data provided in one study for preventing RSV-related
primary care visits, showing greater effectiveness in males (86%;
95%CI: 40.0% to 97.0%, n=102) compared with females
(68%; 95% CI: —42.0% to 93.0%, n=58), although CIs over-
lapped.*! The presence of comorbidities in children and preterm
births did not significantly affect the overall results (figure 3).

The pooled effectiveness of nirsevimab for preventing all-
cause LRTI-related hospital visits, including non-RSV-related
LRTI, is summarised in figure 4. The pooled effectiveness for
preventing LRTI-related ED visits from four studies was 52.4%
(95% CI: 46.1% to 58.6%, 12=12.5%, ©°=4.86),”* ** > while
the pooled effectiveness against LRTI-related hospital admis-
sions from five studies was 54.0% (95% CI: 45.6% to 62.4%,

12=0.0%, 1°=0.00).>* ** ¥ 325¢ Tyo studies reported effective-
ness for the prevention of LRTI-related ICU admissions, with a
pooled estimate of 68.1% (95% CI: 44.1% to 92.2%, 1*=53.2%,
?=178.27).8%

14 interrupted time series studies assessed impact of nirsevimab
on RSV-related healthcare utilisation in the 2023/2024 season,
compared with previous seasons (online supplemental table
S4),17 182225 27729 35 39 43 47 5133 35 11 gudies reported a reduction
in RSV-related primary care visits, hospital admissions, ED visits
or ICU admissions while one study found that the incidence rates
of RSV-related hospitalisations were similar (due to low uptake
of nirsevimab). One study reported a decrease in the number of
all-cause bronchiolitis cases compared with the previous season
(2022/2023).%" Three studies reported a shift in the median age
of infants with RSV-related healthcare utilisation to older ages
(indicating fewer healthcare interventions required for younger
children and therefore increasing the median age).”> > ** The
increase in median age ranged from 3 to 6 months for ED visits
or hospital admissions.

Eight studies reported mild transient symptoms or no severe
adverse events for nirsevimab'® 2* %7 28 31324244 line supple-
mental table S5). In a study from Australia, 47 (11.5%) of 410
parents reported one or more adverse events during the 3 days
post-nirsevimab administration.”> The most frequently reported
symptoms were fatigue (7.1%), local reaction (2.3%), fever
(3.4%) and gastrointestinal issues, which included vomiting/
diarrhoea (3.99%). In a study conducted in Italy with 369 chil-
dren, fever was the most frequent symptom (6.4%), followed
by local reaction (4.0%), while 89.2% had no severe adverse
events.”” Adverse events from these two studies are summarised
in figure 5. The remaining six studies stated no severe adverse
events.

Effectiveness and safety of maternal RSV vaccine

As of 10 March 2025, no studies reporting the effectiveness
of maternal RSV vaccination were identified. However, two
studies from the USA reported on the safety of the RSV maternal
vaccine.’> ** Homo et al did not find adverse outcomes after
vaccination.*? Additionally, Son et al* found that RSV maternal
vaccine was not associated with adverse pregnancy outcomes,
including preterm birth (adjusted OR (aOR): 0.87, 95% CI: 0.62
to 1.20), pregnancy-related hypertension (aOR: 1.10, 95% CI:
0.90 to 1.35), small-for-gestational age birth weight (aOR:
1.16, 95%CI: 0.89 to 1.50) and neonatal outcomes including
ICU admissions, jaundice, hypoglycaemia or sepsis (all p>0.05).
However, only in the time-dependent model, an increased risk
of pregnancy-related hypertension was observed (HR: 1.43,
95%CI: 1.16 to 1.77).

Effectiveness and safety of RSV vaccine for older adults

Five studies reported RSV-related healthcare utilisation in older
adults after receiving the RSV vaccines (figure 6).>” %% %% Four
studies were included in the meta-analysis. The pooled effec-
tiveness was 77.9% (two studies, 95% CI: 73.4% to 82.4%,
*=0.0%, 1=0.00) for preventing RSV-related ED visits,’”
and 79.6% (three studies, 95% CI 73.8% to 85.3%, I*=0.0%,
12=0.00) for the prevention of RSV-related hospital admis-
sions.”” © ** One study from the UK found a 62.1% (95% CI:
35.0% to 79.8%) reduction in RSV-related hospital admissions
during the 2024/2025 RSV season (after introduction of the
vaccine) compared with the 2023/2024 RSV season.”’ In a US
study, vaccine effectiveness against RSV-related critical illness
including ICU admissions and/or in-hospital deaths was 81%
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a RSV-related emergency department visits

Study Effectiveness (%) 95% Cl  Weight
Carbajal et al. (2024) — 830 [71.0;900] 279%
Ezpeleta et al. (2024) — 879 [70.3;951] 16.4%
Xu et al. (2025) — 616 [356;786] 55%
Perramon-Malavez et al. (2025) 540 [10.0;77.0] 2.2%
Lenglart et al. (2025) — 825 [68.0;90.8] 19.4%
Reina et al. (2024) e 704 [234;885] 2.4%
Lassoued et. al (2024) —EE 797 [67.7,873] 262%
Random effects model : : : IQ | 80.7 [75.7;85.7] 100.0%

Heterogeneity: I* = 20.1%, ° < 0.01
0 20 40 60 80 100
Effectiveness (%)

b RSV-related hospital admissions

Study Effectiveness (%) 95% Cl  Weight
Aguera et al. (2024) —_— 81.0 [60.9;90.7] 4 7%
Assad et al. (2024) —aa 830 [734;892] 7.4%
Carbajal et al. (2024) —Ea 830 [72.0;900] 7.0%
Chauvel et al. (2024) —a 783 [55.9;89.79] 41%
Coma et al. (2024) - 876 [821;914] 8.7%
Ezpeleta et al. (2024) — 887 [696;958] 53%
Lefferts et al. (2024) — 930 [64.0;990] 4.0%
Lopez-Lacort et al. (2024) —_— & 70.2 [38.3;88.9] 2.4%
Mallah et al. (2024) —_— 707 [422;851] 31%
Moline et al. (2024a) — = 900 [75.0;96.0] 6.3%
Moline et al. (2024b) — 93.0 [82.0;97.0] 76%
Xu et al. (2025) —_— 805 [52.0;93.9] 32%
Perramon-Malavez et al. (2025) —a+ 740 [62.0;83.0] 6.3%
Lenglart et al. (2025) — 805 [60.5;90.3] 4.7%
Jeziorski et al. (2024) —=n 795 [71.4;853] 7.8%
Jabagi et. al. (2025) - 650 [61.0;69.0] 8.9%
Nunez et. al. (2025) - 710 [646;762] 8.3%
Random effects model | : : l’ | 80.7 [76.1;85.2] 100.0%

Heterogeneity: 1* = 82.8%, 1° = 56.11
0 20 40 60 80 100

Effectiveness (%)

¢ RSV-related ICU admissions

Study Effectiveness (%) 95% Cl  Weight
Assad et al. (2024) — 696 [429;838] 11.8%
Coma et al. (2024) . 901 [76.3;95.9] 15.7%
Ezpeleta et al. (2024) 859 [132;977] 57%
Paireau et al. (2024) —i— 804 [61.7;899] 14.2%
Perramon-Malavez et al. (2025) —mE 85.0 [72.0;93.0] 15.5%
Jeziorski et al. (2024) — 840 [49.0;950] 10.8%
Jabagi et. al. (2025) — e 740 [56.0;85.0] 14.0%
Moreno-Perez et. al. (2025) L 351 [13.1;51.5] 12.2%
Random effects model | : | *‘l- | 75.6 [63.3;87.9] 100.0%

Heterogeneity: 1° = 74.8%, ©° = 224.92
0 20 40 60 80 100
Effectiveness (%)

Figure 2 Effectiveness of nirsevimab in infants against respiratory syncytial virus (RSV)-related healthcare utilisation, including emergency
department visits, hospital admissions and intensive care unit (ICU) admissions. Note: emergency department visits included data from emergency
department, ambulatory care and/or outpatient clinics.
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a Comorbidities (yes vs no)

Study Effectiveness (%) 95% Cl  Weight
Yes comorbidities
Assad et al. (2024) 64.8 [-17.2; 89.4] 3.3%
Jabagi et. al. (2025) T il 62.0 [28.0; 80.0) 11.6%
Random effects model e 625 [39.2;85.9] 14.9%
Heterogeneity: I° = 0%, ©* = 0
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Figure 3  Effectiveness of nirsevimab in infants against respiratory syncytial virus (RSV)-related hospital admission by presence of comorbidities,
including preterm births. Note: eligible age criteria varied across the included studies. Detailed eligibility criteria for age are available in online
supplemental table S2. Comorbidities included chronic lung disease of prematurity, congenital heart disease or any other previously known
comorbidities. Preterm birth was defined as birth at a gestational age of 36 weeks or less.

(95% CI 52% to 929%).% In the same study, effectiveness against
RSV-related hospital admissions was similar between different
vaccine types with overlapping confidence intervals: AREXVY
(83%, 95%CI: 73% to 89%) and ABRYSVO (73%, 95%CI:
52% to 85%); and between different age groups with overlap-
ping Cls: 60-74 years (81%, 95% CI: 66% to 90%) and 75 years
and above (79%, 95% CI: 68% to 86%).%

Four studies reported data on the safety of RSV vaccines
in older adults.’® ®**% Injection site symptoms and systemic
symptoms (eg, fatigue/tiredness or muscle pain) constituted
30.0-33.5% and 26.0-29.8% of all reported adverse events,
respectively.® ®* One study reported no association between the
RSV vaccine (AREXVY or ABRYSVO) and risk of new-onset
atrial fibrillation (RR: 1.06, 95% CI: 0.90 to 1.25) or recurrent
atrial fibrillation (RR: 0.94, 95%CI: 0.91 to 0.97) compared
with influenza vaccines.’® In a US study using a self-controlled
case series approach, 95 incidents of GBS within 42 days after
vaccination were observed among 3.2 million vaccine recip-
ients.®" They observed the incidence of GBS following both
AREXVY (attributable risk: 6.5 GBS cases per one million doses;
IRR 2.46, 95%CI: 1.19 to 5.08, 24 cases in risk period, 11 cases
in control period) and ABRYSVO (attributable risk: 9 GBS cases
per one million doses; IRR 2.02, 95% CI: 0.93 to 4.40, 18 cases

in risk period, <11 cases in control period) vaccines within 42
days after vaccination compared with the period between 42 and
90 days postvaccination.®’ Another US study using surveillance
data sets found 4.4 and 1.8 GBS cases per one million doses of
ABRYSVO and AREXVY vaccine administered, respectively.®

DISCUSSION

In this living systematic review, the effectiveness of nirsevimab
in reducing medically attended RSV-related disease in real-world
settings ranged from 75.6% to 80.7% and the safety profile
was favourable. These findings were corroborated by inter-
rupted time series studies comparing data on medically attended
RSV-associated disease before and after the implementation
of nirsevimab. Interestingly, nirsevimab was associated with
over 50% reduction in all-cause LRTI-related hospital visits.
In older adults, RSV vaccines showed effectiveness estimates
between 77.9% and 79.6% for preventing RSV-related ED visits
and RSV-related hospital admissions, respectively. GBS was an
adverse event reported in fewer than 10 cases per one million
vaccine doses. Despite our monthly updates in searches, no data
reporting on the effectiveness of the RSV maternal vaccine in
real-world settings was identified and only two studies reported
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Figure 4 Effectiveness of nirsevimab in infants against all-cause lower respiratory tract illness (LRTI)-related healthcare utilisation, including
emergency department visits, hospital admissions and intensive care unit (ICU) admissions.

safety outcomes. Although none of the two studies reported
increased incidence of preterm births after the RSV maternal
vaccination, current scarcity of data highlights the need for
continuous monitoring.

In clinical trials, the efficacy of nirsevimab against RSV-related
hospitalisation during the first RSV season ranged from 61%
to 90% compared with standard care,”™ which was similar to

6.0%
5.0% 38,4.8%
0,
4.0% 29,3.7%
24,31%

3.0%

2.0%

1.0%

0.0%

Fever Fatigue Local reaction

our pooled effectiveness estimates generated from population-
based studies. However, it is important to note that the target
population for immunisation with nirsevimab varied between
the included studies. It was most commonly delivered at under
6 or under 8months of age, depending on country-specific
recommendations owing to factors including product supply,
healthcare systems and immunisation service delivery models.

16,2.1%
7,0.9%
. : , -
|
Vomiting/diarrhoea Rash Barely consolable
crying

Figure 5 Adverse events of nirsevimab in infants reported in the included studies (n=2 studies*, 779 participants). Note: *among eight studies
reporting adverse events of nirsevimab, six reported no adverse events and two reported adverse events.”>?’ None of the reported cases required
additional medical visits, and no major events were recorded. In one study, 1.2% (5/410) of children sought medical advice.”?
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Figure 6 Effectiveness of RSV vaccine for older adults against respiratory syncytial virus (RSV)-related healthcare utilisation, including emergency
department visits and hospital admissions. Note: eligible age criteria varied across the included studies. Detailed eligibility criteria for age are

available in online supplemental table S2.

For example, in France, soon after the start of the immunisation
programme in September 2023, the recommendation shifted
from all infants under 8 months of age to newborns in maternity
wards only due to unexpectedly high demand and supply short-
ages.®® ©” By contrast, Spain expanded the use of nirsevimab to
premature infants up to 12 months old, achieving high uptake
rates exceeding 90%.%® The effectiveness of nirsevimab did not
vary by follow-up length. Although some studies noted the
waning of effectiveness over time, there is no consensus on the
time frame for this decline. In a study by Xu et al, the effective-
ness decreased by 24.5% from 2 weeks to 14 weeks postimmuni-
sation.’® Barbas del Buey et al observed a 2-50% decrease over a
5-month follow-up,*' whereas Jabagi et al found no such decline
over follow-up of 2.5 months.*® This decline can be expected,
given the pharmacokinetics of nirsevimab® and the natural
decrease in monoclonal antibody concentration over time, high-
lighting the importance of timing in nirsevimab immunisation.

The use of nirsevimab for children beyond 1 year old remains
debated. The European Medicines Agency and the Australian
Therapeutic Goods Administration have approved its use in
infants up to 24 months of age who have risk factors for severe
RSV disease.”’”! The US Center for Disease Control and Preven-
tion does not currently recommend nirsevimab for infants aged
20 months or older.”* Evidence of the effectiveness during
children’s second RSV season is limited. One study in the USA
demonstrated effectiveness of 88.0% (95% CI: 48.0% to 97.0%)
in preventing medically attended RSV-related acute respiratory
infections during the second RSV season.’” In our review, we
found an increased median age at the time of medically attended
RSV infection after the implementation of nirsevimab, which
may indicate the need to offer immunisation to older infants as
well. More real-world evidence is required to assess how immu-
nisation with nirsevimab impacts RSV-associated disease during
children’s first and second RSV seasons.

In current practice, a nirsevimab dose of 50mg is adminis-
tered to children weighing less than 5000 g and a dose of 100 mg
is given to children weighing 5000g or more. The appropriate
dosage for infants with a very low body weight (eg, under
1000 g) has not been ascertained, and limited data are available
for this population. In a US study, the effectiveness estimates for
the 100 mg and 50 mg doses were comparable, with overlapping
CIs.*® In addition, the effectiveness for preterm infants appears

to be similar to that of infants born at term.'® On the other hand,
an increased dose of 200 mg is administered to children 8-19
months old with risk factors in their second RSV season.”* 7
A brief report with 230 children observed a favourable safety
profile for the second dose of 200mg nirsevimab.”* Future
research exploring the dose-effectiveness relationship would be
beneficial to provide guidance for optimal use of this product
depending on children’s clinical characteristics.

A clinical trial of the RSVpreF vaccine (ABRYSVO, Pfizer)
in pregnant people showed protective effects against medically
attended severe LRTI in infants, with an efficacy of 81.8%
within 90 days and 69.4% within 180 days after immunisation,
compared with the placebo group.”” While effectiveness has not
yet been confirmed in real-world settings due to a lack of data,
safety has been supported by the two included US studies.** **
These studies found no significant increase in the risk of adverse
pregnancy or neonatal outcomes, such as preterm births, small-
for-gestational-age birth weight, stillbirth, ICU admissions,
respiratory distress, hypoglycaemia, jaundice or hyperbiliru-
binaemia, or sepsis.** ** However, it is important to note that
the US vaccination programme only included pregnant people
between 32 and 36 weeks of gestation, limiting the opportunity
to generate data on preterm birth risk before 32 weeks. In one
study, an increased risk of hypertensive disorders of pregnancy
was observed only in the time-dependent model, which appeared
to be linked to insurance type and hospital site.* Therefore, it
remains unclear whether hypertensive disorders are a genuine
safety concern related to the RSV vaccination. As real-world
evidence in different populations and settings remains scarce,
further monitoring is needed to assess any potential risks.

Limited evidence was available on the effectiveness and safety
of the RSV vaccines for older adults. Our pooled effectiveness
meta-estimates were 77.9% for preventing RSV-associated ED
visits and 79.6% for preventing RSV-related hospital admis-
sions, which are slightly different from estimates from clinical
trials (efficacy of over 80% in preventing RSV-related LRTT).'"°
Additionally, the development of GBS after vaccination was
reported in fewer than 10 cases per one million vaccine doses. It
is recognised as a serious but rare adverse event in the product
information documents for ABRYSVO (which may affect up to
1 in 1000 people).”® GBS is also known to be an adverse event
following the influenza vaccine, though the incidence is much
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lower, with fewer than one case per million doses.”” As RSV
vaccines become available for more people worldwide, further
surveillance of the incidence of GBS and other rare safety signals
in older adults will be crucial for accurate risk estimation.

The limited evidence could partially be attributed to poor
linkage between healthcare databases or inadequate reporting
systems for the older adult population in some countries. In
the USA, reporting of influenza and RSV vaccination coverage
for residents of nursing homes is optional, meaning that only
facilities that voluntarily submit data are included. This can
introduce potential selection bias, as facilities that report such
data may be more likely to offer these vaccines.”® Barriers such
as high cost and vaccine hesitancy may also limit RSV vaccine
uptake, contributing to the limited data. For instance, the high
cost of RSV vaccines compared with the influenza or COVID-19
vaccines may create financial barriers for individuals and nursing
homes. In the USA, the cost of RSV vaccines is significantly
higher than that of the influenza vaccine (US$75.54) or COVID
vaccines (US$141.80). The AREXVY and ABRYSVO vaccines
are priced at US$294.00 and US$295.00 per dose, respec-
tively.”” Beyond cost, vaccine hesitancy related to safety and effi-
cacy concerns, along with general non-vaccination behaviours,
may also contribute to low RSV vaccine uptake in this popula-
tion.®® As this is a new vaccine, it may take time for the vaccine
programme to mature and for public trust to increase, high-
lighting the need for educational campaigns for vaccine recip-
ients and providers and implementation of other strategies to
address barriers to vaccine uptake.

Our comprehensive living systematic review and meta-analysis
provides up-to-date evidence on the effectiveness and safety of
RSV immunisation products against RSV-related severe disease.
However, it is important to acknowledge several methodological
limitations. First, most of the included studies in our review were
peer-reviewed studies, and data from governmental and public
health agencies were not sought out. New evidence on the effec-
tiveness and safety of RSV prophylactics is rapidly emerging and
may be reported by public health agencies before studies are
published; therefore, it is possible that some data were missed
in our review. However, we included studies published up to
10 March 2025, and will update the living systematic review
as new studies are published. Second, the included studies were
conducted in eight high-income countries which may limit
generalisability to LMICs. For instance, most of the effective-
ness data for nirsevimab were contributed by studies from Spain,
which has high immunisation uptake rates (online supplemental
figure S7). However, an early press release from a study on RSV
maternal vaccine in Argentina suggests similar effectiveness to
that observed in clinical trials: effectiveness of 72.7% (95% CI:
60.0% to 81.4%) and 68.0% (95% CI: 56.2% to 76.6%) in
preventing RSV-associated LRTT hospitalisations in infants aged
0-3 months old and 0-6 months old, respectively.*’ Estimates
of immunisation effectiveness may vary across countries due to
differences in uptake rates, immunisation strategies, monitoring
systems or potential delays in data entry into healthcare data-
bases. These factors are likely to contribute to the high hetero-
geneity observed between studies in the meta-analysis (high I* or
12 statistics). Third, models for effect estimates underlying the
calculated vaccine effectiveness varied across studies. To address
this limitation, we conducted sensitivity analyses by each effect
estimate and unadjusted estimates but found no significant differ-
ences. Fourth, some duplication of study populations is possible;
however, where possible, we only included the most recent
data covering the same study population in the meta-analysis.
For example, three studies reported data from the NIRSE-GAL

population-based study, a longitudinal study initiated in collab-
oration with the Galician Directorate of Public Health of the
Xunta de Galicia, but to avoid duplication, data only from
Mallah et al were included.** Finally, the RSVpreF maternal
vaccine may be offered year-round in some countries, but on
an extended seasonal or seasonal basis in others; additionally, in
some countries, it may only be offered from a certain gestational
age.?? As a result, data on effectiveness and safety may be limited
initially for comparison as data accumulation may take an entire
year or several RSV seasons. Especially, lack of studies reporting
severe adverse events does not necessarily imply the absence of
substantial safety signals—ongoing monitoring of the safety of
RSV prophylactics is crucial. As more evidence becomes avail-
able from a wider range of geographical settings and population
subgroups, more granular effectiveness and safety estimates, as
well as insights into waning effects over time, will be possible.

CONCLUSION

This is the first comprehensive overview of the effectiveness
and safety of nirsevimab, the RSV maternal vaccine and RSV
vaccines for older adults in a real-world setting. Nirsevimab
demonstrated a favourable safety profile and high effectiveness
in preventing medically attended RSV-related disease, including
ED visits, hospitalisations and ICU admissions in infants. For the
RSV maternal vaccine and RSV vaccines for older adults, data
on effectiveness and safety in real-world conditions are currently
scarce; therefore, evaluation of the evidence in these populations
is essential. Ongoing monitoring of effectiveness and safety is
paramount for informing guidelines, public health agencies and
clinical decision-making, as well as reassuring the public and
building confidence in immunisation programmes which have
the potential to reduce the burden of RSV-associated disease in
the most vulnerable groups.
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