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Summary
BACKGROUND AND AIMS: Respiratory syncytial virus
(RSV) is increasingly recognised as an important cause of
respiratory illness in adults. We aimed to analyse clinical
and epidemiological characteristics of patients with a pos-
itive reverse transcription–polymerase chain reaction (RT-
PCR) test in a Swiss regional hospital between 2016 and
2023, including predisposing factors, patient demograph-
ics, treatment approaches and clinical outcomes. We also
examined temporal patterns of RSV detection during pe-
riods of changes in testing strategies and public health
measures.

METHODS: In this retrospective cohort study at Spital
Emmental, we analysed all consecutive in- and outpa-
tients with respiratory symptoms who underwent nasopha-
ryngeal RT-PCR testing following local syndrome-based
testing protocols between December 2016 and February
2023. The testing methodology changed from trivalent (in-
fluenza A/B, RSV) to quadrivalent (SARS-CoV-2, influen-
za A/B, RSV) RT-PCR in March 2022, with simultaneous
expansion of the testing criteria. Temporal patterns and in-
cidence of positive RSV tests relating to periods of nation-
al COVID-19-related public health measures (13 March
2020 and 17 February 2022) were assessed.

RESULTS: Of 8135 RT-PCR tests performed, 231 (2.8%)
were positive for RSV. The mean age was 69 years, with
complete clinical data available for 194 patients. Of these,
157 (81%) required hospitalisation, of whom 19 (12%)
were classified as nosocomial infections. Of the hospi-
talised patients, 14 (9%) required intensive care, with an
in-hospital mortality rate of 6%. Major comorbidities in in-
patients included cardiac disease (54%), pulmonary dis-
ease (49%) and anaemia (43%). Testing patterns showed
marked temporal variation: 1766 tests (22%) were per-
formed pre-pandemic, 125 (1%) during pandemic mea-
sures and 6244 (77%) after pandemic restrictions were lift-
ed. The introduction of quadrivalent testing in March 2022
led to an increase in testing volume, but lower positivity
rates (6% pre- vs 2% post-implementation).

CONCLUSIONS: Our results demonstrate RSV-associat-
ed resource use and mortality in adults. The temporal evo-

lution of RSV detection in our cohort paralleled changes
in testing practices, highlighting the complex interplay be-
tween diagnostic strategies and observed disease pat-
terns in a regional hospital setting. Recently introduced
preventive vaccination strategies may help to address the
impact on patients and healthcare resource utilisation.

Introduction

Respiratory syncytial virus (RSV) is a common respiratory
pathogen within the Paramyxoviridae family. It is a single-
stranded negative-sense RNA virus and exists as two anti-
genic subtypes. RSV transmission occurs through respi-
ratory droplets with an incubation period of two to eight
days, typically causing upper and lower respiratory tract
infections. Peak seasonal incidence occurs during winter
months.

While RSV-associated morbidity has historically been con-
sidered primarily a problem of childhood, it is increasingly
recognised as an important cause of adult respiratory dis-
ease [1], particularly in immunocompromised individuals
and in adults over 65 years of age [2]. Risk factors include
predisposing lung conditions such as asthma or chronic
lung disease. RSV infection can also exacerbate pre-exist-
ing health conditions such as asthma, chronic obstructive
pulmonary disease and congestive heart failure, and car-
diac arrhythmia and myocardial infarction may occur. No-
tably, RSV represents one of the leading causes of mor-
tality in haematopoietic stem cell transplant recipients [2].
Treatment for RSV infection is generally supportive. For
severely immunocompromised adults, ribavirin and
palivizumab [3] have been used as off-label therapeutic op-
tions [4]. Protective vaccines for adults have become avail-
able, with recent Centre for Disease Control and Preven-
tion (CDC) recommendations for a single vaccination for
adults aged 75 and over or aged 60–74 at risk of develop-
ing severe RSV infection [5] and newly published Swiss
recommendations for prenatal maternal vaccination, and
adults aged 75 and over or aged 60–74 at risk of develop-
ing severe RSV infection [6].

This study aims to analyse the clinical and epidemiological
characteristics of RSV-infected patients, both hospitalised
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and ambulatory, who presented to our institution between
2016 and 2023. We specifically investigated predisposing
factors, patient demographics, treatment approaches and
clinical outcomes. Furthermore, we examined temporal
patterns and incidence of RSV infection during periods of
COVID-19-related public health measures.

Materials and methods

This retrospective cohort study was conducted at Spital
Emmental, a regional hospital with 180 beds in Switzer-
land serving a population of approximately 110,000, be-
tween 26 December 2016 and 6 February 2023. Data were
collected from patients undergoing nasopharyngeal reverse
transcription–polymerase chain reaction (RT-PCR) follow-
ing our hospital’s internal standard of care for syndromic
testing of patients with respiratory symptoms. Patients
over the age of 16 who were being treated at Spital Em-
mental were included in the analysis. A study protocol was
not preregistered. In 2016, the RT-PCR tests were initial-
ly performed with a focus on influenza and its treatment
with neuraminidase inhibitors based on symptoms of respi-
ratory infections. The initial testing algorithm was restrict-
ed to hospitalised patients who qualified for therapy, those
with progressive respiratory symptoms or those requiring
higher levels of care. Following the emergence of SARS-
CoV-2 in 2020, the syndromic testing strategy was mod-
ified to align with national guidance, prioritising SARS-
CoV-2 RT-PCR testing, which was initially performed by
an external reference laboratory, for epidemiological sur-
veillance and to guide isolation measures. The availability
of quadrivalent RT-PCR tests in March 2022 enabled in-
house testing for the detection of SARS-CoV-2 infection
and subsequent cohort isolation. Clinical data were sys-
tematically extracted from electronic medical records us-
ing a standardised data collection template. Structured data
elements included RT-PCR results, patient demographics
(age and sex) and hospitalisation duration. Non-numerical
characteristics including presenting symptoms (using pre-
defined categories based on common RSV manifestations),
comorbidities, therapeutic interventions, complications
and outcomes including discharge destination and mortal-
ity (defined as non-survival to hospital discharge in inpa-
tients) were collated in Microsoft Excel (Office 2019). The
primary investigator reviewed all admission documenta-
tion and emergency department notes, with a second inves-
tigator independently verifying a random sample of cases
to ensure consistency and accuracy of data capture.

All cases diagnosed 48 hours after admission were defined
as nosocomial, by analogy with the Infectious Diseases So-
ciety of America (ISDA) definition for hospital-acquired
pneumonia [7]. For pandemic-related analyses, we specifi-
cally examined the period between 13 March 2020 and 17
February 2022, which corresponded with the Swiss Feder-
al Office of Public Health’s COVID-19 control measures.

Analyses were performed using Python 3.10.12 with
NumPy 1.26.4, Pandas 2.2.2 and Matplotlib 3.8.0 under
PSF/BSD License and implemented using Jupyter Note-
books. Patients without an emergency department clinical
record (reflecting external referral for testing without a
consultation) were excluded from our analysis.

Initial testing of nasopharyngeal samples employed a triva-
lent RT-PCR assay (GeneXpert Influenza A/B and RSV)

until 8 March 2022, after which a quadrivalent Xpert
Xpress assay (SARS-CoV-2, Influenza A/B, RSV) was im-
plemented. The Positive Percentage Agreement (PPA) and
the Negative Percentage Agreement (NPA) are described
as 100% [8]. The PCR cycle threshold for test positivity
was locally set at 40.

Results

Testing and epidemiology

During the study period, 8135 RT-PCR tests were per-
formed, with 231 (2.8%) positive for RSV. Two cases were
documented with positive results for another pathogen in
addition to RSV: co-infection with influenza in both cases.
Emergency department presentations increased over the
study period. The monthly distribution of positive tests
was compatible with typical winter seasonality of RSV in-
fections (figure 1). The cumulative number of cases in fe-
male and male patients was similar (122 and 109, respec-
tively). The mean age was 69 years (range 17–96 years).
Of all patients with a positive RSV RT-PCR, 69% required
hospitalisation, 21% received outpatient treatment and
10% tested positive during an existing hospital admission.

Of the 231 RSV-positive cases, complete clinical data were
available for 194 patients and are summarised in table 1;
37 cases were excluded from further analysis due to lack
of available clinical information (figure 2), representing
external referral for a laboratory test without clinical as-
sessment in our emergency department. In this cohort, the
most common symptoms at presentation were cough or
sore throat (73%), followed by dyspnoea (44%) and fever
(39%). The prevalence of symptoms fluctuated throughout
the study period (figure 3). A chest X-ray was performed in
155 (80%) of patients. A chest CT scan was performed in
37 cases. Pulmonary infiltrates were documented in 39%
(n = 76) of these diagnostic images.

Hospitalisation

A subgroup analysis of the 157 patients who were hospi-
talised following a positive RSV test at admission was per-
formed. This hospitalised cohort showed equal sex distri-
bution with a mean age of 77 years. The majority (86%)
of the patients admitted to hospital were over 60 years of
age. Nineteen cases (12%) were classified as nosocomial
infections, with a mean time to detection of 4 days post-ad-
mission. The predominant comorbidities were congestive
heart failure (54%), anaemia (43%) and pulmonary disease
(49%) (table 1).

Radiological assessment was performed in 147 (94%) of
the hospitalised patients, comprising 132 chest X-rays and
35 CT scans. Therapeutic interventions included antibi-
otics in 100 patients (64%) and corticosteroids in 72 pa-
tients (46%) (table 1). Critical care was required in 14 cas-
es (9%): 10 patients (6%) needed intensive care and 4 (3%)
intermediate care. Respiratory support was provided via
non-invasive ventilation in 5 patients and intubation with
positive pressure ventilation in 5 patients.

The mean hospital stay was 8 days (range 1–38 days). Of
the hospitalised cohort, 66% were discharged home, 15%
transferred to nursing homes, 11% to rehabilitation facili-
ties and the outcomes of the remaining 2% are unknown
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due to hospital transfers at discharge (figure 4). In-hospital
mortality was 6%.

COVID-19 pandemic measures

Of 8135 RT-PCR tests performed, 1766 (22%) were con-
ducted before the COVID-19 pandemic, 125 (1%) during
the pandemic period and 6244 (77%) after pandemic mea-
sures were lifted. Among 231 RSV-positive cases, 99 oc-

Figure 1: Spital Emmental RSV testing and emergency department (ED) patient volume December 2016 – March 2023. RSV: respiratory syn-
cytial virus; RT-PCR: reverse transcription–polymerase chain reaction.

Table 1:
Patient characteristics of patients with positive RSV RT-PCR, Spital Emmental 2016–2023.

Total Outpatient Inpatient

(n = 194) (n = 37) (n = 157)

Female 98 (51%) 19 (51%) 79 (50%)

≤20 years 5 (3%) 4 (11%) 1 (1%)

21–40 years 14 (7%) 9 (24%) 5 (3%)

41–60 years 27 (14%) 12 (32%) 15 (10%)

61–80 years 74 (38%) 9 (24%) 65 (41%)

Demographics

>80 years 74 (38%) 3 (8%) 71 (45%)

Cardiac disease 90 (46%) 6 (16%) 84 (54%)

Diabetes mellitus 43 (22%) 0 (0%) 43 (27%)

Chronic kidney disease 51 (26%) 3 (8%) 48 (31%)

Anaemia 72 (37%) 4 (11%) 68 (43%)

Malignancy 42 (22%) 4 (11%) 38 (24%)

Immunosuppression 16 (8%) 5 (14%) 11 (7%)

Comorbidities

Pulmonary disease 85 (44%) 8 (22%) 77 (49%)

172 (89%) 24 (65%) 148 (94%)

Chest X-ray 155 (80%) 23 (62%) 132 (84%)

Imaging Chest imaging performed

Chest CT 37 (19%) 2 (5%) 35 (22%)

Systemic steroids 77 (40%) 5 (14%) 72 (46%)Treatment

Antibiotic therapy 105 (54%) 5 (14%) 100 (64%)

Intensive care unit 10 (5%) – 10 (6%)Level of care

Intermediate care 4 (2%) – 4 (3%)

Outcome In-hospital mortality 9 (5%) – 9 (6%)
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curred pre-pandemic, 4 during the pandemic and 128 after
pandemic measures were lifted.

Seasonal patterns were observed across the study period.
Pre-pandemic RSV infections were most frequently docu-
mented between January and March. In the first seasonal
peak following lifting of COVID-19 restrictions, cases
were most frequently documented between November and
January (figure 5). During the pandemic period itself, only
four cases were documented (two each in March and De-
cember), insufficient for descriptive temporal analysis (fig-
ure 1).

Implementation of new assay

On 8 March 2022, testing methodology changed from
trivalent to quadrivalent RT-PCR. During the period from
December 2016 to March 2022 (five seasons), 1845 RT-
PCR tests were performed, with 103 positive RSV results
(6%). In the subsequent period to February 2023 (two sea-
sons), 6290 tests were performed, yielding 128 positive
results (2%). In a typical pre-pandemic season (2018/19),
3.7% of emergency department patients were tested. Dur-

ing the 2021/22 and 2023/23 seasons following cessation
of COVID-19 pandemic measures and implementation of
the local assay, 15.8% and 42.0% of patients, respectively,
were tested. In the three consecutive seasons from 2017/
18 to 2019/20, the rates of hospitalisation were 86%, 80%
and 70%, respectively. After the change of assay, 53% of
patients were hospitalised during the following seasonal
peak.

Discussion

Epidemiology and healthcare utilisation

In our cohort, we observed a high mean age (70 years over-
all, 77 years in hospitalised patients), consistent with the
literature describing the increased risk of RSV infection
among elderly populations [9]. The hospitalised patients in
our study frequently presented with comorbidities such as
pulmonary disease and congestive heart failure, conditions
previously identified as risk factors for RSV complications
[2].

Figure 2: A STROBE flowchart of RSV testing at Spital Emmental 2016–2023: patient selection and analysis. RSV: respiratory syncytial virus;
RT-PCR: reverse transcription–polymerase chain reaction.
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Our data demonstrate the significant healthcare resource
utilisation associated with RSV infection. The mean hos-
pital stay was 8 days, with frequent use of antibiotics and
corticosteroids, possibly reflecting a suspicion for bacterial
superinfection and exacerbation of underlying pulmonary
conditions. A prolonged hospital stay was also document-
ed in a prospective cohort study in a French tertiary hospi-

tal [9]. The need for post-acute care was substantial, with
approximately one quarter of patients requiring rehabilita-
tion or nursing home placement. Our observed in-hospital
mortality of 6% is in keeping with findings from a US sys-
tematic review examining RSV outcomes in adults aged
over 65 years or those with comorbidities [2]. Studies have
examined specific risk factors for severe RSV disease. Pa-

Figure 3: Seasonal variation of symptoms and age distribution of 194 patients with positive reverse transcription–polymerase chain reaction
(RT-PCR) tests at Spital Emmental 2016–2023. Age boxplots display: median (orange central line); interquartile range (IQR) Q1–Q3 (box);
whiskers extending to most extreme points within 1.5 × IQR of Q1 and Q3; and individual points for outliers beyond these bounds.

Figure 4: Discharge outcomes of 157 hospitalised respiratory syncytial virus (RSV) patients.
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tients with cardiovascular disease have been shown to have
increased rates of ICU admission and mortality compared
to those without cardiovascular disease [3]. In a separate
Swiss analysis comparing RSV with influenza, ICU admis-
sion rates were 16.5% and 9.4% for median ages of 78 and
74, respectively [9].

Comparative data on nosocomial RSV infections in adults
are limited, possibly reflecting historical testing practices
rather than true infection rates, an example of a bias in the
form of base-rate neglect. In our institution, prior to the
widespread adoption of multiplex PCR testing, RSV test-
ing was typically restricted to severe cases requiring in-
termediate or intensive care, potentially leading to under-
recognition of nosocomial transmission.

Utility of testing

The transition from targeted RSV testing to multiplex res-
piratory virus detection reflects evolving diagnostic capa-
bilities. Our experience with the change from trivalent to
quadrivalent PCR testing, accelerated by pandemic-related
changes in testing strategies, is an example of this shift.

RSV testing raises both diagnostic and therapeutic issues.
While the clinical presentation overlaps with other respi-
ratory viruses, identifying RSV may be relevant for infec-
tion control and in high-risk patients, and could be hypoth-
esised to influence antibiotic prescribing patterns.

Our findings reflect this complexity. Although patients
with radiological infiltrates frequently received antibiotics,
some patients with a positive RT-PCR test without a pul-
monary infiltrate also received antibiotics, demonstrating
that clinical decisions, such as those concerning antibiotic
use, also occur independently of viral detection. Evidence
regarding the effect of routine RSV testing on these kinds
of therapeutic decision shows mixed results. An Austrian
study found that introduction of multiplex RT-PCR in-
creased RSV detection, particularly among older patients
with comorbidities [10]. A Norwegian study of commu-
nity-acquired pneumonia suggested a potential benefit of
routine testing leading to faster specific treatment [11].
However, other research has found no association between
testing and clinical interventions such as antibiotic use or
hospitalisation [12]. The current value of routine RSV test-
ing thus remains uncertain. A systematic evaluation of the
relevant factors could however enable the development of
an evidence-based testing algorithm. We suggest that re-
search should examine how testing strategies could in-

corporate clinical and epidemiological factors including
age, immune status and comorbidities, seasonality, local
infection control requirements and healthcare resource us-
age implications. An optimal testing approach would also
change if an RSV-specific therapy were available, as this
would shift the risk-benefit balance of respiratory syn-
drome-based screening.

Epidemiological change

During the period of COVID-19-related public health in-
terventions, there was a marked change in the incidence of
positive RSV RT-PCR tests in our cohort. In other inter-
national cohorts, with consistent prospective surveillance,
testing demonstrated a dramatic reduction of RSV activity
in the 2020/21 winter season [13]. When the restrictions
were lifted, RSV infections showed renewed activity with
an unusually early seasonal pattern. These changes were
observed beyond Switzerland, with similar findings report-
ed in other European countries and the USA [14, 15].

Several factors have been hypothesised to have contributed
to these changes, in particular the focus on hygiene mea-
sures (such as masks, hand hygiene and social distancing),
or reduced exposure to RSV during pregnancy and early
childhood [13]. The increased use of RT-PCR testing for
respiratory symptoms may also have changed behaviour.
On first inspection, the typical winter seasonality of RSV
infection in our cohort also appears to have been disrupted,
with an almost complete absence of documented positive
tests in the winter of 2020/21, but this ignores the marked
reduction in testing (figure 1). This is most likely explained
by a change in testing behaviour due to the rapid imple-
mentation of a separate RT-PCR for SARS-CoV-2 which
was performed externally in a reference laboratory during
the early phases of the pandemic in 2020 with concurrent
reduction in the use of the in-house point-of-care trivalent
RT-PCR test. Testing behaviour then changed again due to
the implementation of an in-house point-of-care quadriva-
lent test in March 2022 and the cessation of sending na-
sopharyngeal swabs externally for testing.

The change in our institutional testing strategy reflects a
form of surveillance bias. This non-random type of infor-
mation bias has been described as referring to the idea that
“The more you look, the more you find”[16], but in our
specific local scenario for RSV in winter 2020/21, reduced
testing has potentially masked local epidemiological RSV
patterns which might align with those observed in larger

Figure 5: Temporal pattern of maximal seasonal intensity* of positive RSV RT-PCR tests at Spital Emmental 2016–2023. * Normalised intensi-
ty calculated as monthly number of positive tests relative to the 12 month (July–June) seasonal monthly peak value. RSV: respiratory syncytial
virus; RT-PCR: reverse transcription–polymerase chain reaction.
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systematic surveillance networks, provocatively reformu-
lated as “The less systematically you look, the less you
know”.

A second phenomenon of atypical interseasonal resur-
gences has also been described [13]. Continued Swiss pae-
diatric surveillance for RSV showed a high level of region-
al variability in this period of interseasonal activity prior
to an early and strong winter season in 2022/23 [17]. Spo-
radic positive tests were documented in April and June of
2022 during a dramatic increase in our testing volume, but
these cases may represent isolated infections rather than
true interseasonal activity, especially given the very low
positivity rate during this period (2 positives from 510 tests
in April and 1 positive from 308 tests in June 2022).

A third phenomenon of early and intense winter peaks fol-
lowing lifting of restrictions has been described. We also
observed early and intense peak RSV activity in late 2022,
with both the highest number of positive tests and hospital-
isations in our dataset occurring in December 2022 (figure
5).

Analysis of Denmark’s unusually large winter RSV wave
in 2021/22 showed that increased testing was only able to
explain 70% of the difference to the pre-pandemic period
[18]. Immunity debt, where epidemiological patterns may
shift due to a change in pathogen-specific population im-
munity (due to diminishing levels of antibiotics, birth of
immunologically naive infants and genetic mutations in the
pathogen), has been proposed as a mechanism to explain
such post-pandemic peaks [19].

The interpretation of this local peak is complicated by the
changes in our testing practices, particularly the substan-
tial increase in testing volume following implementation
of quadriplex RT-PCR. The lack of standardised testing
criteria across the entire study period and absence of de-
nominator population data limits our ability to differenti-
ate between enhanced case detection and true changes in
disease incidence and to make causal assumptions. The un-
precedented local peak in hospitalisations nevertheless rep-
resents a significant peak in healthcare resource utilisation
during this time period.

Limitations

Our study has several important methodological limita-
tions that must be considered.

First, the retrospective design inherently limited the ability
to standardise data collection and may have introduced se-
lection bias, particularly in symptom documentation and
clinical decision-making. Missing data resulted in the ex-
clusion of 37 cases (16% of identified cases), potentially
affecting the representativeness of our findings.

Second, changes in testing methodology and testing crite-
ria during the study period introduced detection bias. The
transition from targeted RSV testing to broader respiratory
virus screening, coupled with varying institutional testing
practices during the COVID-19 pandemic, precludes de-
tailed temporal comparisons of incidence rates.

Third, the single centre nature of our data may limit ex-
ternal validity, especially given regional variations in both
RSV epidemiology and institutional practices. The lack of
a defined catchment population prevents the calculation of

true incidence rates and limits our ability to make popula-
tion-level inferences.

Fourthly, the lack of a control group and standardised out-
come measures limits our ability to adjust for confounding
in our analyses. This is particularly important when inter-
preting patterns of hospitalisation and clinical characteris-
tics over different time periods in our cohort.

Conclusion

This retrospective analysis provides a granular view of
how local changes in diagnostic workflows can affect data
interpretation at the level of a single regional hospital.
Our experience with the transition from targeted RSV test-
ing to multiplex respiratory virus detection, coupled with
pandemic-related operational changes, reveals nuances in
testing patterns that might be obscured in larger popu-
lation-level studies. While our data captured significant
RSV-associated in-hospital mortality and resource use in
adults, including substantial rates of hospitalisation and
critical care requirements, the interpretation of these find-
ings is inherently linked to changes in testing practices. In
view of the effect of RSV on healthcare resources and pa-
tient outcomes, the recent introduction of preventive vac-
cination strategies represents a promising development in
the management of respiratory syncytial virus. Our ex-
perience suggests that when testing strategies and opera-
tional changes are carefully considered, regional hospitals
may be able contribute meaningful epidemiological data
to complement established traditional primary care-based
respiratory virus surveillance systems.
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