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Summary
BACKGROUND AND AIMS: Respiratory syncytial virus
(RSV) infection is one of the leading causes of hospitali-
sation in infants, the elderly and immunocompromised pa-
tients, with significant morbidity and mortality rates. De-
spite its global impact, epidemiological surveillance of
RSV in Switzerland has historically been limited compared
to the USA and European countries. A significant surge in
RSV activity and hospitalisations after the COVID-19 pan-
demic, along with the introduction of new monoclonal an-
tibodies and RSV vaccines, has led to an increased in-
terest in the molecular epidemiology of RSV. To ensure
continued efficacy of the new preventive options, monitor-
ing of the genetic diversity of circulating RSV strains, their
evolutionary dynamics and the potential emergence of re-
sistance mutations is of central importance. The present
study aimed to characterise the genetic diversity and sea-
sonal trends of RSV dynamics in Switzerland from 2019 to
2024, mainly over the last two post-pandemic winter sea-
sons (2022/23 and 2023/24).

METHODS: A total of 48,897 respiratory clinical speci-
mens from 30,782 patients with respiratory tract infections
were tested for RSV at a tertiary care centre in North-
western Switzerland between July 2019 and June 2024.
RSV activity over these seasons was investigated. Ampli-
con-based whole-genome sequencing was performed on
182 selected samples, with 125 high-quality consensus
genomes and phylogenies reconstructed. Lineage distrib-
ution and seasonal subtype prevalence were compared to
European data.

RESULTS: RSV activity was absent during the 2020/21
pandemic season, but surged with an off-season peak in
summer 2021. RSV B predominated during the 2022/23
season, while a shift to RSV A occurred in the 2023/24
winter season, which is in line with neighbouring European
countries. Lineage subtype distribution showed high con-
cordance with circulating European strains. RSV A exhib-
ited greater diversity (mean pairwise Hamming distance

0.015, SD 0.006) than RSV B (mean 0.006, 0.003), with all
current strains falling within G protein duplication clades
A.D.1, 2, 3 and 5 for RSV A, and B.D.E.1 and B.D.4.1.1
for RSV B.

CONCLUSION: By contributing 125 newly assembled
RSV genome sequences, we have significantly increased
the number of publicly available whole-genome se-
quences from Switzerland. Our study provides a genomic
surveillance of RSV in Switzerland, analysing seasonal
patterns, alternating subtype dominance, and consistency
with broader European trends. A comprehensive under-
standing of the molecular epidemiology of RSV enables
healthcare providers and public health authorities to mon-
itor the effectiveness of current vaccines and monoclonal
antibodies, associate lineages and serotypes with disease
severity, implement timely interventions and detect emerg-
ing variants, ultimately reducing the burden of RSV-related
illnesses.

Introduction

Respiratory syncytial virus (RSV) is a single-stranded
RNA virus that causes respiratory tract infections. RSV in-
fection generally manifests with mild, cold-like symptoms
but can cause severe complications in high-risk groups
such as infants, older adults and immunocompromised pa-
tients [1]. Globally, RSV is the most common cause of
lower respiratory tract infections in infants [2].

Prior to the COVID-19 pandemic, RSV activity in Switzer-
land followed a consistent seasonal pattern, typically com-
mencing in October, peaking in December or January and
subsiding by April. The number of hospitalisations exhib-
ited a two-yearly regularity, where even-to-odd winter sea-
sons showed significantly more hospitalisations than pre-
ceding ones [3]. However, from the first implementation
of social distancing measures in late February 2020 to the
post-pandemic winter seasons of 2022/23 and 2023/24,
significant changes in RSV epidemiology have been ob-
served [4–6]. These changes include shifts in the timing,
intensity and age distribution of RSV infections, reflecting
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the impact of public health measures and the subsequent
relaxation of non-pharmaceutical interventions. While
some have hypothesised that these shifts may be due to
increased virulence of circulating RSV strains during the
pandemic [7], current molecular epidemiological surveil-
lance shows that post-pandemic circulation is dominated
by several lineages with pre-pandemic roots, suggesting
epidemiological rather than virological reasons [8].

With the recent introduction of monoclonal antibodies and
prefusion F protein-based vaccines (RSVpreF) in 2023/24,
such as nirsevimab (Beyfortus®) [9, 10] by AstraZeneca
and Sanofi, Abrysvo® by Pfizer [11] and Arexvy® by Glax-
oSmithKline [12], options for specific prevention of RSV
infections have increased dramatically. These interventions
raise important concerns about the molecular adaptation of
RSV under selective pressure, possibly leading to variants
that escape vaccine-induced immunity or develop resis-
tance to monoclonal antibodies. The main focus of atten-
tion lies on the Fusion (F) protein, the primary antigen in
current recombinant vaccines and a target for monoclonal
antibodies [13]. Several studies so far have shown little to
no elevated levels of polymorphisms in the vaccinees com-
pared to the control group [14]. However, RSV is a rapid-
ly evolving virus with a high mutation rate, and continu-
ous monitoring is crucial to detect potential early signals of
adaptation and escape variants that may arise as vaccines
and monoclonal antibodies are rolled out more widely. A
comprehensive understanding of the molecular epidemiol-
ogy of RSV enables healthcare providers and public health
authorities to monitor the effectiveness of current vaccines
and monoclonal antibodies, assess the severity of RSV-re-
lated diseases, implement timely interventions and detect
emerging variants, ultimately reducing the burden of RSV-
related illnesses.

RSV is divided into two major antigenic subtypes, RSV A
and RSV B, with the greatest divergence in the gene cod-
ing for the attachment glycoprotein G (G protein). The es-
timated common ancestor of the RSV A and RSV B cir-
culated around 250 years ago [15]. A recent hierarchical
classification by Goya et al. [16] defined 24 and 16 lin-
eages within RSV A and RSV B, respectively, based on
phylogeny and amino acid markers. This novel unified
nomenclature is designed to be kept up-to-date through
designation of new lineages with the aim of tracking epi-
demiologically relevant viral variants and comparing the
circulation of the virus from season to season and across
geographies.

In this study, we present data on RSV dynamics in North-
western Switzerland during the pre-pandemic season 2019/
20, the pandemic seasons 2020/21 and 2021/22, and the
post-pandemic periods 2022/23 and 2023/24. Throughout
this timeframe, we conducted nucleic acid testing and full-
genome sequencing of RSV from symptomatic patients
presenting with respiratory tract infections at our tertiary
care hospital.

Methods

Patient cohorts and inclusion criteria

Patients included in our study presented with acute respi-
ratory tract infections, as defined by at least 1 respiratory
and 1 systemic symptom/sign such as clogged or runny

nasal airways, sore throat, cough, fatigue, fever, headache,
chills or myalgia [17]. This clinical diagnosis is a prerequi-
site for ordering broad molecular multiplex panel testing at
our tertiary care hospital. The patients presented to the out-
patient or emergency departments of University Hospital
Basel or University Children’s Hospital Basel between Ju-
ly 2019 and June 2024 and underwent RSV-specific nucle-
ic acid testing. RSV-specific testing was performed using
the Biofire FilmArray RPP (bioMérieux, Marcy-l’Étoile,
France) and additionally the Xpert® Xpress-CoV-2/Flu/
RSV-Plus system (Cepheid, CA, USA) [18, 19]. The sen-
sitivity of the Biofire FilmArray RPP for detecting RSV
ranges from 95% to 100%, while specificity exceeds 99%.
The corresponding values for the Xpert® Xpress-CoV-2/
Flu/RSV-Plus system are 95–98% sensitivity and >98%
specificity [20, 21].

Amplicon-based next-generation sequencing approach

The 500bp-NAT (nucleic acid testing) primers were de-
signed to match conserved sequences across all publicly
available full-length RSV genome sequences from the
NCBI nucleotide database (totalling 3010 as of 1 January
2022, with 2002 RSV A and 1008 RSV B). NAT primers
were designed using the publicly available PRIMAL tool
[22] that allows the design of highly multiplex primer
pools. Additionally, 2000bp-NAT primers and 1000bp-
RSV A and RSV B subgroup-specific NAT primers were
employed from [23], and used in 2 separate primer pools.
All NATs used the Iproof High Fidelity DNA Polymerase
kit (BioRad, CA, USA) with 600 nM end concentration
of the different primer pools (appendix figure S4, supple-
mentary files 1 and 2). NATs had a reaction volume of
25 µl containing 5 µl of extracted DNA and were run
on Veriti™ Thermal Cyclers (Applied Biosystems, MA,
USA) using the thermal cycling protocol specified in the
Iproof High Fidelity DNA Polymerase kit. Library prepa-
ration was done by pooling the six amplicons from the
2000bp, 1000bp and 500bp NAT reactions using the KAPA
HyperPrep Kit (Roche, Rotkreuz, Switzerland) following
the manufacturers’ instructions. Next-generation sequenc-
ing (NGS) was performed on a MiniSeq platform (Illu-
mina, CA, USA). Raw data, including FASTQ files, were
subsequently processed and organised for downstream
analysis.

Genome assembly

Raw sequencing reads were trimmed using Trim Galore
v0.6.10 and mapped to reference genomes with BWA-
MEM v0.7.18. Pileup analysis and consensus sequence
construction were performed using custom scripts adapted
from the Enterovirus D68 project [24, 25].

Preprocessing and sample selection

A total of 182 samples were initially selected for the analy-
sis: 159 from outpatients and 23 from hospitalised patients
with the best coverage (appendix figure S3). Preprocessing
included masking positions with less than 90% main allele
frequency. After applying a coverage threshold of at least
100× over 80% of the genome, 125 samples (96 RSV A,
29 RSV B) were retained for the phylogenetic analysis.
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Phylogenetic analysis

Phylogenetic trees were constructed using the Nextstrain
[26] CLI pipeline v8.5.3, which includes Augur v26.0.0
and Auspice v2.58.0. Consensus sequences were aligned
with background data from the NCBI Virus database using
Nextclade [27] v3.8.2, and trees were inferred using IQ-
TREE [28] v2.3.6. Two trees were generated: one with no
regional or temporal filters for global context and anoth-
er focused on recent (last 3 years) European sequences for
more detailed comparison. Diversity was calculated as fol-
lows: for each RSV subtype, aligned consensus sequences
were taken; Hamming distance (the number of positions
with different nucleotides for two aligned genomes) for
each pair was calculated, excluding uncertain consensus
positions and normalising to the length of the compared
part. All the tools mentioned above are publicly available
under GPL-3.0 or MIT licences.

Ethics statement

The study was conducted according to good laboratory
practice and in accordance with the Declaration of Helsinki
and national and institutional standards, and was approved
by the ethics committee of Northwestern and Central
Switzerland (EKNZ 2024-00813).

Results

Pre- and post-pandemic seasonal dynamics of RSV

Patients presenting with symptoms of respiratory tract in-
fections at the outpatient or emergency departments of
University Hospital Basel or University Children’s Hospi-
tal Basel underwent RSV-specific nucleic acid testing be-
tween July 2019 and June 2024 (appendix table S2). RSV-
positive samples with sufficient residual material further
underwent full-genome sequencing, representing a conve-
nience sample over the whole study period.

A total of 48,897 respiratory clinical specimens from
30,782 patients with respiratory tract infections – of whom
14,613 (47.5%) were female and 6436 (20.9%) paediatric
patients <18 years – were submitted for routine RSV-spe-
cific nucleic acid testing between July 2019 and June 2024
at our tertiary care hospital in Northwestern Switzerland
(table 1, appendix table S1). The median patient age was
62 years (range: 1 to 106 years).

First, we assessed the seasonality and peak activity of RSV
during the study period. In 2019, prior to the COVID-19
pandemic, the number of RSV infections in our catchment
area increased in October and subsided by February 2020,
consistent with seasonal patterns observed before the pan-
demic [3]. The implementation of non-pharmaceutical in-
terventions to reduce the spread of SARS-CoV-2 in 2020
and 2021, including travel restrictions, social distancing,

mask mandates, and school and business closures, dis-
rupted this regularity. Notably, during the 2020/21 season,
RSV activity was minimal, with no significant epidemic
observed. However, an atypical early surge occurred in
2021. Cases began to rise in May, peaking in July, and
persisting until January 2022. Subsequent post-pandemic
2022/23 and 2023/24 seasons indicated a return to pre-pan-
demic seasonality, with activity commencing in late sum-
mer, peaking in November and declining by January (fig-
ure 1A).

The off-season activity in 2021 significantly impacted pae-
diatric patients aged 1 to 5 years, who accounted for most
RSV cases during that period. In subsequent seasons, we
observed an increase in diagnosed RSV infections among
adults and older patients aged ≥65 years (figure 1B). In
the 2022/23 RSV season, RSV infections in infants and
school-aged children peaked 1–2 months earlier than those
in adults, which suggests that younger populations may
have had higher susceptibility in the first post-pandemic
season.

During the 2022/23 and 2023/24 seasons, adult popula-
tions experienced consecutive major RSV epidemics, lead-
ing to significantly increased RSV-related hospitalisations
compared to the pandemic 2019/20 and 2020/21 seasons
(appendix figure S1). The elevated case numbers in post-
pandemic seasons relative to pre-pandemic seasons can be
attributed, in part, to increased testing rates, as test pos-
itivity does not differ as dramatically between pre- and
post-pandemic seasons. Hospitalisation rates for paediatric
patients were not available for this study, but recent data
suggest that immunologically naive children or those with
limited prior exposure to RSV during the COVID-19 pan-
demic experienced more severe RSV-related illness and
faced a higher risk of hospitalisation compared to pre-pan-
demic years [5, 29, 30].

Seasonal distribution of RSV subtypes

Respiratory viruses generally show a similar distribution
of genotypes in geographically well-connected regions, but
during the pandemic period with travel restrictions and
variable approaches to social distancing and non-pharma-
ceutical interventions, resolving the local diversity of
viruses is of particular interest. Furthermore, addressing
the hypotheses that circulating RSV strains after the pan-
demic may have exhibited increased virulence (appendix
table S3), potentially contributing to higher transmission
rates, increased case numbers and related hospitalisations,
requires whole-genome sequencing of a sufficiently large
number of viral samples to detect or rule out strong associ-
ations between viral genotypes and presentation.

While only a few samples were available for whole-
genome sequencing prior to 2022, we generated 20 full
genomes from the 2022/23 season and 100 for the 2023/24

Table 1:
Distribution of tested and sequenced samples.

2019 2020 2021 2022 2023 2024 TotalDemographic

<18 ≥18 <18 ≥18 <18 ≥18 <18 ≥18 <18 ≥18 <18 ≥18 <18 ≥18

RSV-positive samples (n) 43 21 28 43 310 55 481 310 231 123 131 118 1224 670

RSV-positive patients (n) 43 21 18 30 252 55 433 248 214 98 117 99 1077 551

RSV sequences (n) 2 7 23 69 41 16 24 85 97

RSV sequences, passed QC (n) 1 3 13 56 30 6 16 62 63
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Figure 1: Respiratory syncytial virus (RSV) seasonality, peak activity and demographic distribution. (A) RSV detections during the pandemic
seasons (2019/20, 2020/21, 2021/22) and the post-pandemic period (2022/23, 2023/24). The green background bar represents the typical
RSV winter season, running from November to February, and the yellow background bar indicates off-season RSV activity. The number of
positive cases per month is indicated by blue bars and the positive rate is shown as a dashed red line (right axis). (B) Age distribution of RSV
cases by month for the specified period.

season. As shown in figure 2, RSV B dominated during the
2022/23 season (19 of 20 samples), while RSV A was the
main subtype in the 2023/24 season (92 of 100 samples).

Phylogenetic analysis of RSV subtypes

All currently circulating RSV strains belong to clades with
duplications in the G protein (figures 3A and 4A), which
occurred independently in RSV A and RSV B [31, 32] in

Figure 2: Annual distribution of RSV A and RSV B subtypes in
Switzerland and Europe over the 2021/22, 2022/23 and 2023/24
seasons. Numbers inside the bars display actual numbers of respi-
ratory syncytial virus (RSV) subtype cases, while heights corre-
spond to fractions. Stacked bars to the left show same-season
RSV subtype distributions in European samples available in the
NCBI virus database.

2009 and 1996, respectively, according to the reconstruct-
ed phylogenies. These clades are named A.D and B.D in
the new lineage nomenclature [16] and have been divided
into several sublineages.

RSV A: Switzerland vs Europe

Phylogenetic analysis of RSV A sequences revealed a high
degree of correspondence between Switzerland and the
broader European context (figures 3B–C). Sequence diver-
sity levels are higher for RSV A, with mean pairwise Ham-
ming distance of 0.015 and SD 0.006, compared to the
mean of 0.006 and SD 0.003 for RSV B (appendix figure
S2). RSV A samples were found in three main lineages –
A.D.1, A.D.3 and A.D.5 – and, to a lesser extent, in A.D.2.
These lineages have been observed across Europe and have
a common ancestor prior to 2015. Therefore, multiple lin-
eages of RSV A have persisted from the pre-pandemic pe-
riod and there is no indication that a particular lineage with
distinct properties has emerged that might be associated
with a different presentation. Overall, this diverse RSV A
population with high correspondence to European dynam-
ics suggests that RSV A was introduced into Switzerland
numerous times each season and that there is frequent ex-
change with neighbouring countries.

RSV B: Switzerland vs Europe

The RSV B phylogeny also showed high correspondence
with other European countries. Current circulating strains
of RSV B mostly fall within B.D.E.1 and B.D.4.1.1 clades,
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which is also the case for our data (figures 4B-C, appendix
table S4): 26 samples belong to B.D.E.1 and 3 samples to
its parent clade, B.D.4.1.1. The lineage B.D.E.1 emerged
shortly before the pandemic and has expanded globally
over the past 5 years. This recent expansion explains the
lower Hamming distance levels compared to RSV A and

the different clade distribution. Apart from these differ-
ences between subtypes, RSV B samples also display mul-
tiple introduction events with many lineages persisting
across many seasons.

Figure 3: RSV A phylogeny. (A) Global phylogenetic tree of RSV A sequences. (B) RSV A phylogenetic tree focusing on the last two years of
European data. Bold leaves indicate sequences generated in this study. (C) Geographic distribution of RSV A clades in Europe over the last
two seasons.

Figure 4: RSV B phylogeny. (A) Global phylogenetic tree of RSV B sequences. (B) RSV B phylogenetic tree focusing on the last two years of
European data. Bold leaves indicate sequences generated in this study. (C) Geographic distribution of RSV B clades in Europe during the last
two seasons.
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Discussion

The COVID-19 pandemic has significantly disrupted the
typical seasonal patterns of RSV transmission and activity
[33]. Public health measures implemented to curb the
spread of SARS-CoV-2, such as social distancing, mask-
wearing and lockdowns, led to a temporary decline in RSV
cases [34]. Here, we reported on the patterns of RSV in-
fections and hospitalisations during this period in North-
western Switzerland. As these measures were relaxed, a
notable resurgence of RSV activity was observed. For ex-
ample, an unusual outbreak occurred in the summer of
2021, deviating from the typical winter peak. This was fol-
lowed by a strong resurgence of RSV cases and related
hospitalisations in the following 2022/23 and 2023/24 sea-
sons after all COVID-19 restrictions were lifted. The ob-
served patterns of RSV infections generally mirror those
observed elsewhere in Switzerland [5, 6], but are notably
different from those of the neighbouring countries Ger-
many [35–37], Italy [38–40] and Austria [41], where no
summer wave was observed in 2021. The USA, on the
other hand, did observe significant RSV activity between
April 2021 and February 2022 [42]. Considering the varied
resurgence patterns of RSV across Europe, one might an-
ticipate that the dominant viral type (RSV A vs B) differs
between countries, or that different sublineages of RSV A
or B circulated in different regions. To investigate this hy-
pothesis, we performed whole-genome sequencing on res-
piratory swabs, generating a total of 125 RSV genomes.
Overall, the dominance patterns of RSV A and B were con-
sistent with those of neighbouring countries. However, Eu-
rope as a whole demonstrated a moderately more even dis-
tribution of both viral types, which might be due to the
much larger and diverse demographic.

Aggregated data from Europe for these two seasons reveal
the presence of the same predominant subtypes. However,
the dominance is less pronounced: RSV B accounted for
62% of the samples in the 2022/23 season (319 of 515)
while RSV A comprised 82% of the samples in the 2023/
24 season (650 of 789). Data from the neighbouring coun-
tries Austria and Germany indicate a similarly pronounced
alternation in subtype dominance, exhibiting a 90% dif-
ference between these seasons [37, 41], akin to the trends
observed in Switzerland. An analysis of wastewater sam-
ples in Switzerland found the same subtype distribution for
post-pandemic seasons [43]. In contrast, the USA exhibits
the opposite pattern in seasonal subtype dynamics: RSV
B was predominant in the 2021/22 and 2023/24 seasons,
while RSV A prevailed during the 2022/23 season [42, 44].
This disparity underscores the necessity for global surveil-
lance of RSV.

Concordance was similarly observed at the lineage level.
For RSV A, these sequenced strains reflect lineages that
were prevalent in Europe during the same period. Most of
these lineages have been circulating in parallel since 2010,
predating the pandemic, which implies that no specific lin-
eage was responsible for the resurgence of cases. Instead,
observed differences in disease presentation and incidence
are likely attributable to epidemiological or immunologi-
cal factors arising from non-pharmaceutical interventions
and reduced exposure to viral pathogens during periods
of social distancing. Conversely, since the pandemic’s on-
set, RSV B diversity has primarily been driven by lineage

B.D.E.1 and its descendants, which likely arose more re-
cently in 2019 [45].

Consequently, RSV B sequences exhibit greater similarity
to one another compared to RSV A sequences. Notably,
the diversity that we observed in Northwestern Switzerland
aligns closely with the circulating strains in neighbouring
European countries.

These findings indicate a sufficiently rapid exchange of
RSV among European countries, facilitating alignment of
the circulation patterns, even amid restricted travel and
movement. However, on a broader geographic scale, these
patterns exhibit notable differences. For instance, in the
United States, different dominance patterns have been ob-
served for RSV A and B, reflecting a divergence in the epi-
demiological behaviour of the virus compared to Europe
[42].

Monitoring the circulating strains of RSV is crucial, as
RSV subtypes A and B co-circulate globally, with shifts
in predominance observed over time. Research has demon-
strated that these subtypes may present different clinical
manifestations and disease outcomes. In paediatric pop-
ulations, it has been shown that RSV A infections tend
to result in more severe clinical presentations and poorer
patient outcomes compared to RSV B [46–48]. Although
fewer studies have focused on adult populations, existing
evidence suggests that RSV A is associated with increased
virulence, as indicated by clinical severity scores [49].
These findings align with our observations, as the RSV
A-dominant 2023/24 season coincided with an increase in
hospitalisation rates, although causality cannot be estab-
lished within the scope of our study. As discussed above,
the genetic diversity of RSV A observed during the post-
pandemic resurgence does not imply that lineages that per-
sisted through the pandemic possessed unique characteris-
tics.

This highlights the importance of accurately identifying
circulating RSV strains. Understanding which strains are
prevalent allows healthcare providers and public health au-
thorities to better anticipate potential increases in transmis-
sion rates, case numbers and disease severity, facilitating
more effective allocation of healthcare resources and im-
plementation of targeted interventions.

With the introduction of RSV vaccines for adults in
Switzerland, such as Arexvy and Abryso, alongside mon-
oclonal antibodies for children, including Beyfortus, mon-
itoring the molecular epidemiology of RSV and tracking
escape or resistance mutations is becoming increasingly
important. While little resistance has been observed in clin-
ical studies to date, the widespread deployment of these
preventive measures may exert additional pressure on the
virus to evolve [50]. Early identification of such strains
is essential for adapting diagnostic tools, refining preven-
tion strategies and enhancing vaccine strategies to maintain
their effectiveness against RSV infections.

This study has several limitations that should be acknowl-
edged. The limited catchment area restricts the generalis-
ability of the findings to broader populations, potentially
overlooking regional variations in RSV circulation. The
use of convenience sampling for full genome analysis may
introduce selection bias, as samples are not randomly cho-
sen and may not accurately represent the entire circulating
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viral diversity. Additionally, the coverage bias inherent in
next-generation sequencing (NGS) results, which excludes
low-coverage samples from analysis, could influence the
observed lineage distribution by underrepresenting certain
variants that are present at lower abundance. Relying sole-
ly on consensus sequences further limits the detection of
intra-host viral diversity and minority variants, potentially
overlooking minor lineages or mutations that could impact
viral evolution and epidemiology. Lastly, detailed clinical
information, including patient outcomes, precise anatomi-
cal location of infection (upper and lower respiratory tract
infections) and disease severity, was not available in the
scope of this study. Therefore correlations between viral
genotypes and these factors could not be assessed, limiting
epidemiological conclusions to subtype occurrence analy-
sis only. These methodological constraints may collective-
ly influence the study’s conclusions regarding RSV lineage
dynamics and mask the full spectrum of viral diversity
within the studied population.

In summary, our analysis of RSV epidemiology of recent
seasons in Switzerland outlines the dynamics of case num-
bers and subtype prevalence and highlights the importance
of sustained surveillance. Ongoing monitoring is critical to
inform public health policies, guide vaccination strategies
and detect the emergence of variants with potential clinical
and epidemiological significance.

Data sharing statement

The consensus genomes generated in this study have been
submitted to the Pathoplexus database under sequence sets
PP_SS_201.2 [51] and PP_SS_202.2 [52] and to NCBI
Datasets Virus Data under Bioprojects PRJEB88486 and
PRJEB88624, respectively.

Code availability: The custom algorithms and scripts de-
veloped for this study are openly accessible and can be
found in our GitHub repository at: https://github.com/ne-
herlab/rsv_epidemiology_2025

We encourage researchers and practitioners to explore and
use this resource for further advancements in the field.
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Figure S1: RSV-related hospitalizations in adult populations across the
2019-24 seasons. RSV-related hospitalizations by month for the pandemic seasons
(2019–20, 2020–21, and 2021–22) and the post-pandemic period (2022–23 and 2023–24)
in University Hospital Basel. Seasonal distribution is in line with RSV detections data
from Figure 1, showing 2021 and 2022 off-season RSV activity and return to
pre-pandemic seasonality in 2023.
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Figure S2: Pairwise Hamming distance within RSV A and B samples.
Histogram of Hamming distances shows an objective measure of similarities among
consensus genomes within each subtype: n=96 for RSV A and n=29 for RSV B. RSV A
samples show a broader and multimodal distribution (mean=0.015, SD=0.006),
consistent with the presence of three evenly represented clades (A.D.1, A.D.3, A.D.5),
with inter-clade sample pairs contributing to the rightmost blue peak. RSV B samples
exhibit a narrower distribution (mean=0.006, SD=0.003), with 26 out of 29 sequences
belonging to the B.D.E.1 clade, forming the dominant leftmost golden peak.
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Figure S3: Coverage distribution for sequenced RSV samples. Consensus
genomes were reconstructed for 182 sequenced samples. Based on the ≥100x coverage
distribution histogram, 80% threshold was applied, retaining a total of 125 samples for
the downstream phylogenetic analysis.
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Figure S4: Primer scheme for RSV B genome amplification. The applied tiling
amplicon scheme includes 2000bp, 1000bp, and 500bp NAT reactions, each split into
even and odd pools (6 total reactions). Amplicons were pooled prior to library
preparation. The X axis shows genomic positions on the RSV B reference genome, and
the Y axis indicates amplicon types. Colors differentiate forward and reverse primers
across pool types.
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Supplementary Tables 49

Supplementary Table 1. Patient demographics. 5051

Demographic Value
Patients (n) 30’782
Female patients (n) 14’613
Pediatric patients <18 years (n) 6’436
Minimal patient age (y) 1
Maximal patient age (y) 106
Median patient age (y) 62

52

Supplementary Table 2. Sample characteristics. 5354

Sample type Number (n)
Total samples 48’897
Nasopharyngeal swab 42’931
Bronchoalveolar lavage 3’961
Nasal swab 1’027
Throat swab 636
Tracheal/bronchial secretion 244
Sputum 98
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Supplementary Table 3. RSV A subtype distribution per season. 5657

Season Age A.D.1 A.D.1.5 A.D.1.6 A.D.1.7 A.D.2.1 A.D.3 A.D.3.1 A.D.5 A.D.5.1 A.D.5.2 A.D.5.3
2021–2022 ≥18 0 0 0 0 0 1 0 2 0 0 0
2022–2023 ≥18 1 0 0 0 0 0 0 0 0 0 0
2023–2024 ≥18 9 0 2 0 1 7 2 2 7 2 1
2023–2024 <18 17 2 1 1 1 14 2 0 19 2 0
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Supplementary Table 4. RSV B subtype distribution per season. 5960

Season Age B.D.4.1.1 B.D.E.1
2019–2020 ≥18 1 0
2021–2022 ≥18 0 1
2022–2023 ≥18 1 18
2023–2024 ≥18 1 4
2023–2024 <18 0 3
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