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ABSTRACT

Background: Data on the natural history of the community-acquired RSV in adult outpatients are limited. It
is also unclear whether the existing influenza surveillance platforms based on influenza-like illness (ILI)
case definitions are efficient for RSV. The two-season RESPIRA-50 study was established in 2023 to identify
an optimal RSV case definition and to explore the natural history of RSV. Here, the first-season results are
reported.
Methods: The study was conducted in Genoa (Italy) during the 2023/2024 RSV season. Twenty-four general
practitioners were randomized 1:1 to enroll adults aged > 50 years seeking care for acute respiratory in-
fection (ARI) or ILI, respectively. Both syndromes were defined according to the European criteria. All
subjects were tested by real-time polymerase chain reaction (RT-PCR) for RSV and other pathogens. RSV-
positive adults were followed for up to 30 days.
Results: Of 517 subjects included, 7.0 % [95 % confidence interval (CI): 4.9-9.5 %)] tested positive for RSV. RSV
prevalence in the ARI group (8.0%; 95% CI: 5.0-12.1 %) was higher than in the ILI group (6.0%; 95% CI:
3.5-9.5%) with an odds ratio of 1.36 (95% CI: 0.69-2.70). Conversely, positivity for influenza (10.4% vs
12.4 %) and SARS-CoV-2 (12.4 % vs 16.9 %) were lower in the ARI group and the corresponding ORs were 0.82
(95% CI: 0.48-1.42) and 0.70 (95 % CI: 0.43-1.15), respectively. The mean duration of an RSV episode was
18.8 + 8.0 days and two thirds of individuals were prescribed antibiotics. A total of 33.3% (95% CI:
18.6-51.0 %) of RSV-positive individuals developed complications, of which bronchitis (13.9 %) and pneu-
monia (8.3 %) were the most frequent.
Conclusions: Compared with ARI, ILI-based surveillance may underestimate the burden of RSV in com-
munity-dwelling adults aged >50 years. A high proportion of RSV-positive adult outpatients develops
complications, which lead to substantial resource consumption.
© 2025 The Author(s). Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health
Sciences. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/
4.0)).

* Correspondence to: Hygiene Unit, San Martino Policlinico Hospital - IRCCS for
Oncology and Neurosciences, Largo Rosanna Benzi 10, Genoa 16132, Italy.

Introduction

Respiratory syncytial virus (RSV) is a leading cause of acute re-
spiratory infections (ARIs) in all age groups [1,2]. Although most
research on the epidemiology and burden of RSV traditionally fo-
cused on young children [3], an increasing number of studies
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pointed out a significant impact of RSV on the morbidity and mor-
tality outcomes in (older) adults [4-6]. For instance, a recent global-
level meta-analysis [4] has estimated that as many as 336,000
hospitalizations and 14,000 in-hospital deaths related to RSV oc-
curred in older adults in 2015. A recent availability of the effective
vaccines to prevent RSV-related lower respiratory tract disease
(LRTD) in older adults [7] can reduce clinical and associated socio-
economic burden.

Several features of RSV infection in adults are still to be better
understood. First of all, contrary to seasonal influenza, there is no a
universally accepted clinical case definition that prompts swab col-
lection for RSV testing and previous studies used a variety of syn-
dromic definitions for the case ascertainment [8]. Some studies have
suggested [9-11] that the surveillance systems based on influenza-
like illness (ILI) definitions, which have been specifically developed
for influenza, underestimate RSV attack rate, since a substantial
proportion of RSV-positive adults have no fever. However, the
available studies were retrospective, in which different syndromic
definitions used to predict RSV positivity were reconstructed from a
limited set of available symptoms. An accurate RSV case definition is
of primary importance for both routine surveillance activities and
future vaccine effectiveness studies. While wider RSV case defini-
tions (e.g., ARI or the presence of any respiratory symptom) are
sufficiently sensitive to capture most symptomatic adults, their low
specificity may hamper future vaccine effectiveness studies [11].

Other data gaps concern several aspects of the natural history of
a community-acquired episode of RSV infection in adults. These, for
example, include rate and spectrum of complications, frequency and
types of healthcare resource use and associated costs [12]. The re-
cent availability of adult RSV vaccines calls for their evaluation
within the framework of the health technology assessment (HTA),
which among other domains includes also pharmacoeconomic
analyses [13]. Considering that the epidemiology and burden of RSV
varies significantly from country to country [4], the cost-effective-
ness models should ideally use local epidemiological estimates. In
this regard, a recent systematic review [12] has underscored that
several features of the progression of a community-acquired RSV
infection among Italian adults, such as complication and hospitali-
zation rates, are missing. Even in the international context, this type
of data is limited [4-6].

A two-year prospective RESPIRA-50 (RESPIRatory syncytial virus
in Adults aged 50 years or more) study has been recently established
to address the above-mentioned knowledge gaps on the optimal RSV
case definition, to compare the performance of two commonly used
case definitions (i.e., ARI and ILI) for RSV surveillance and to in-
vestigate the natural history of RSV infection in adult outpatients
aged > 50 years. In this paper, the first-season (2023/2024) results
are reported.

Materials and methods
Study design

RESPIRA-50 is prospective community-based study conducted in
the Metropolitan City of Genoa (Liguria, northwestern Italy). In order
to avoid results driven by a single-season epidemiology of RSV, the
study was planned to be conducted during two consecutive RSV
seasons (2023/2024 and 2024/2025). The RSV season was defined as
a period from week 42 (mid-October) to week 17 (end of April).

For the 2023/2024 season, 24 general practitioners (GPs) were
randomized on the 1:1 basis in two groups to enroll subjects seeking
care for an episode of ARI or ILI, respectively. All GPs completed a
training module on all aspects of the study protocol.

The study was approved by the Liguria Region Ethics Committee
(Prot. #13354 of September 18, 2023). All subjects provided written
informed consent.
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Eligibility criteria

Individuals aged > 50 years, regardless of their health conditions,
seeking care for an episode of ARI or ILI were potentially eligible.
Both syndromes were defined according to the European criteria
[14]. In particular, ARI was defined as a sudden onset of > 1 symptom
(cough and/or sore throat and/or shortness of breath and/or coryza
with or without fever) and clinical assessment of an underlying in-
fection. ILI was defined as follows: sudden onset of >1 systemic
(fever or feverishness, malaise, headache, myalgia) and >1 re-
spiratory (cough, sore throat, shortness of breath) symptoms.

The following were exclusion criteria: (i) individuals living in
long-term care facilities; (ii) previous (current season) positivity for
RSV and (iii) swab delay (period between the onset of symptoms and
GP visit) > 7 days.

Study procedures

All eligible patients signed the informed consent form, under-
went a nasopharyngeal swab collection (which was eluted in the
universal transport medium; Copan Italia; Brescia, Italy) and base-
line assessment. Relevant demographic (sex, age and nationality),
medical history (presence of underlying health conditions) and
anamnestic (contact with symptomatic children and adults within
the previous eight days) data were gathered. GPs then collected
systemic (fever/feverishness and measured body temperature, shi-
vering, headache, myalgia, arthralgia, malaise, decreased appetite,
nausea, diarrhea) and respiratory [new onset or increased cough
with or without sputum, dyspnea, rhonchi and wheezing; tachypnea
(> 20 respirations/min); need for oxygen supplementation; low or
decreased oxygen saturation (SaO, saturation < 95% or < 90% if
baseline is < 95 %); sore throat; sneezing; nasal congestion/rhinor-
rhea; altered smell or taste] signs and symptoms relative to the
current ARI/ILI episode.

Subjects tested positive for RSV were followed for up to 30 days
after the onset of symptoms. The first follow-up call took place
14 + 1 days after the onset of symptoms with the aim to collect data
on further GP and specialist visits, medications, diagnostic tests,
complications, emergency department referrals, hospitalizations
and working days lost (for working adults). Information provided by
the patient was eventually cross-checked with that provided by his
or her GP. Complications were determined on the basis of eventual
diagnostic tests and/or specialist visits or clinically following de-
velopment of further symptoms or worsening of the initially re-
ported symptoms with prescriptions of further drugs (antibiotics in
primis). Patients who made a full recovery from RSV illness (self-
judged as return to the premorbid state) by day 14 ended the study.
Patients who did make a full recovery were contacted on day 30 + 1
and the same information was collected.

Laboratory methods

All swabs were tested in real-time polymerase chain reaction
(RT-PCR) performed by means of the Allplex Respiratory Panels 1-4
(Seegene Inc.; Seoul, Korea). This kit is able to detect the following
respiratory pathogens: RSV A and B; influenza type A, A(HIN1)
pdm09, A(H3N2) and B; adenovirus; enterovirus; metapneumo-
virus; parainfluenza viruses 1-4; bocaviruses 1-4; seasonal cor-
onaviruses 229E, NL63 and OC43; human rhinovirus; Streptococcus
pneumoniae;  Bordetella  pertussis;  Bordetella  parapertussis;
Chlamydophila pneumoniae; Haemophilus influenzae; Legionella
pneumophila and Mycoplasma pneumoniae. The diagnostic accuracy
of this assay in detecting RSV A and RSV B viruses is 100 % [15]. For
SARS-CoV-2, the Allplex SARS-CoV-2/FIuA/FIuB/RSV assay (Seegene
Inc.; Seoul, Korea) was used. Both RT-PCR assays were performed
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according to the manufacturer’s instructions. Samples with cycle
threshold (Ct) values < 40 were deemed positive.

Twenty-nine (81 %) RSV-positive samples were sequenceable. In
particular, the next generation sequencing (NGS) was performed to
obtain whole genome sequences and was used for samples with Ct
< 30, while the remaining specimens were sequenced using the
Sanger method to acquire the full G gene sequence. Sequencing was
performed according to the protocols described previously [3,16]. All
nucleotide sequences generated were submitted to the GISAID
(Global Initiative on Sharing All Influenza Data) database (https://
gisaid.org/).

Study outcomes

The study has two primary outcomes, namely (i) prevalence of
RSV detections in the ARI and ILI groups and (ii) prevalence of
complications, including hospital encounters, among all RSV-posi-
tive adults. Our secondary and descriptive outcomes included: pre-
valence of RSV subtypes; prevalence of RSV mono- (detection of only
RSV) and co-detections (detection of RSV and other pathogens in the
same sample); spectrum of symptoms in the ARI and ILI groups and
among individuals tested positive for RSV; RSV-related resource
consumption in terms of GP and specialist visits, medicines and
diagnostic procedures. The study has also several other secondary
and descriptive endpoints (e.g., analysis of subgroups of patients
based on latent classes, direct and indirect costs), which will be
assessed by the end of the second season.

Statistical analysis

Prevalence of RSV and other categorical variables were expressed
as percentages with Clopper-Pearson’s exact 95 % confidence inter-
vals (CIs). Proportions were compared by means of the Fisher’s exact
test and the effect size was expressed as odds ratios (ORs).
Continuous variables were expressed as means with standard de-
viations (SDs) and compared by computing the independent t test.
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Statistical analysis was performed in R stat packages v. 4.1.0 (R
Foundation for Statistical Computing; Vienna, Austria).

Results
Characteristics of the study population

A total of 524 subjects were enrolled. Six subjects were excluded
for protocol deviations: four were < 50 years and two were swabbed
outside the allowed time window. Additionally, one specimen was
discarded from testing, as it was lacking a cotton flock inside the
transport tube. Therefore, the analysis was based on 517 individuals.
Of these latter, 48.4% (n=250) and 51.6 % (n=267) of individuals
were enrolled by GPs in the ARI and ILI groups, respectively.

Two thirds (62.3 %) of the individuals enrolled were women and
their mean age was 66.7 (SD 10.6) years. Cardiovascular (34.2 %) and
respiratory (19.7 %) diseases were the most frequently recorded. ARI
and ILI groups were comparable in terms of sociodemographic
characteristics, month of GP visit and prevalence of most underlying
health conditions, except for diabetes (11.2 % vs 5.2 %; p=0.015) and
rheumatic diseases (2.0 % vs 11.2%; p < 0.001). Moreover, the period
between symptom onset and GP visit was on average shorter in the
ILI group (3.0 vs 3.5 days; p=0.002) (Table 1). Notably, all patients
(100 %; 267/267) in the ILI group met also the definition of ARI, while
96.0 % (240/250) of individuals in the ARI group met also the defi-
nition of ILI

A total of 259% (95% ClI: 22.2-29.9%) and 37.5% (95% Cl:
33.3-41.9%) of patients reported a previous contact with sympto-
matic children and adults, respectively. While the prevalence of
previous contacts with sick children was similar (p =0.69) between
the ARI (26.8%) and ILI (25.1%) groups, adult contacts were more
frequent in the ILI group (41.6 % vs 33.2 %; p =0.056).

Compared with the ARI group, adults in the ILI group reported
more frequently any fever or feverishness (79.0% vs 62.0%;
p < 0.001), nausea (26.6 % vs 18.8 %; p = 0.037), sore throat (65.9 % vs
56.4%; p=0.030), rhonchi (24.0% vs 16.8%; p=0.050), sneezing

Table 1
Characteristics of the study population, by surveillance group.

Characteristic Level Total (n=517) ARI (n=250) ILI (n=267) p-value

Sex Female 62.3 (322) 61.6 (154) 62.9 (168) 0.79
Male 37.7 (195) 38.4 (96) 37.1 (99)

Age, years Mean (SD) 66.7 (10.6) 67.3 (10.6) 66.2 (10.6) 0.27
50-59 28.4 (147) 26.0 (65) 30.7 (82) 0.51
60-69 35.4 (183) 36.8 (92) 341 (91)
> 70 36.2 (187) 37.2 (93) 35.2 (94)

Nationality Italian 93.0 (481) 93.6 (234) 92.5 (247) 0.73
Foreigner 7.0 (36) 6.4 (16) 7.5 (20)

Month of swab Oct 2023 8.1 (42) 8.0 (20) 8.2 (22) 0.55
Nov 2023 26.5 (137) 26.4 (66) 26.6 (71)
Dec 2023 13.7 (71 14.0 (35) 13.5 (36)
Jan 2024 18.2 (94) 17.2 (43) 19.1 (51)
Feb 2024 14.3 (74) 16.8 (42) 12.0 (32)
Mar 2024 10.3 (53) 10.8 (27) 9.7 (26)
Apr 2024 8.9 (46) 6.8 (17) 109 (29)

Swab delay Mean (SD) 3.2 (1.7) 3.5(1.7) 3.0 (1.6) 0.002

Underlying health conditions Cardiovascular 34.2 (177) 33.2 (83) 35.2 (94) 0.64
Respiratory 19.7 (102) 19.6 (49) 19.9 (53) 0.99
Diabetes 8.1 (42) 11.2 (28) 5.2 (14) 0.015
Hepatic 14 (7) 2.0 (5) 0.7 (2) 0.27
Renal 3.9 (20) 5.2 (13) 2.6 (7) 0.17
Rheumatic 6.8 (35) 2.0 (5) 11.2 (30) < 0.001
Anemia 41 (21 5.2 (13) 3.0 (8) 0.27
Dementia 21 (1 2.4 (6) 1.9 (5) 0.77
Cancer 9.3 (48) 7.2 (18) 11.2 (30) 0.13
Immunosuppression 3.7 (19) 3.6(9) 3.7 (10) 0.99

Smoking habits Never smoked 56.9 (294) 56.8 (142) 56.9 (152) 0.51
Former smoker 275 (142) 29.2 (73) 25.8 (69)
Current smoker 15.7 (81) 14.0 (35) 17.2 (46)

ARI; Acute respiratory infection; ILI: Influenza-like illness; SD: Standard deviation.
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(73.4% vs 64.8%;, p=0.036) and altered smell (19.1% vs 12.4%;
p=0.041) (Table S1).

Prevalence of RSV and other respiratory pathogens in the ARI and ILI
surveillance groups

Overall, RSV was detected in 7.0% (95 % Cl: 4.9-9.5%; 36/517) of
adults. RSV prevalence in the ARI group (8.0%; 95% CI: 5.0-12.1%;
20/250) was two percent points higher than in the ILI group (6.0 %
95% ClI: 3.5-9.5%; 16/267) with an OR of 1.36 (95 % CI: 0.69-2. 70)
The difference between the ARI and ILI groups was not significant
(p=0.39). Notably, all 36 RSV-positive individuals met both ARI and
ILI case definitions.

More generally, > 1 pathogen was identified in 76.2 % (394/517) of
individuals and these proportions were similar between the ARI
(75.2 %) and ILI (77.2 %) groups (Table S2). The remaining 23.8 % (123/
517) tested negative for all viral and bacterial pathogens. Apart from
RSV, other common respiratory viruses were rhinovirus (19.7 %),
SARS-CoV-2 (14.7%), influenza (11.4%) and metapneumovirus
(8.3%). Among bacteria, Haemophilus influenzae (19.0%) and Strep-
tococcus pneumoniae (4.4%) were the most common. Contrary to
RSV, positivity for influenza (10.4% vs 12.4%) and SARS-CoV-2
(12.4% vs 16.9 %) were lower in the ARI than in the ILI groups and the
corresponding ORs were 0.82 (95 % CI: 0.48-1.42) and 0.70 (95 % CI:
0.43-1.15). The between-group differences were not significant for
both influenza (p = 0.49) and SARS-CoV-2 (p=0.17).

Among RSV-positive samples, 52.8 % (19/36) samples were RSV
mono-detections. The remaining 47.2 % of samples were co-detected
with >1 other pathogen, of which colonization with Haemophilus
influenzae was the most frequent (Table S3). Prevalence of RSV
mono-detections was 4.8% (95% Cl: 2.5-8.2%; 12/250) in the ARI
group and 2.6 % (95% CI: 1.1-5.3%; 7/267) in the ILI group with an
OR of 1.87 (95% CI: 0.73-4.84).

Epidemiology of RSV in the 2023/2024 season

Most (86.1%; 31/36) RSV cases were detected between January
and February 2024 (Fig. 1A). Indeed, in January [ARI: 20.9 % (9/43);
ILI: 15.7 % (8/51)] and February [ARI: 19.0 % (8/42); ILI: 18.8 % (6/32)]
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about one fifths of all samples tested positive for RSV. Compared
with the ILI group, the observed detection curve in the ARI group
was shifted to the left (Fig. 1B).

Both RSV subtypes A (61.1 %; 22/36) and B (38.9%; 14/36) co-
circulated during the season. Within molecularly characterized RSV
A samples (n=17), 47.1%, 23.5%, 11.8%, 11.8% and 5.9% adjoined
subclades A.D.1, AD.5.1, AD.5.2, AD.3 and A.D.5, respectively. The
population of RSV B (n=12) was represented by subclades B.D.E.1
(66.7 %) and B.D.4.1.1 (33.3 %) (Table S4).

Clinical features and natural history of RSV

Among RSV-positive individuals (n = 36), malaise (88.9 %) was the
most common systemic symptom. Fever or feverishness were pre-
sent only in 63.9% of subjects. The most common respiratory
symptoms included any cough (94.4 %), sneezing (80.6 %) and cough
with sputum (75.0 %). Wheezing was present in one quarter (25.0 %)
of subjects (Table 2). Compared with RSV-negative subjects
(n=481), those who tested positive for RSV had a higher prevalence
(75.0% vs 55.9%; p=0.035) of cough with sputum (Table S5).

The average duration of an RSV episode was 18.8 (SD 8.0) days
and during this period patients visited their GPs 1.5 (SD 0.7) times.
All but one (97.2 %) individual took > 1 medicine due to the current
RSV episode and two thirds (61.1 %) were prescribed >1 antibiotic.
Cumulatively, 7 (19.4 %) patients performed 12 diagnostic proce-
dures, of which chest X-ray was the most frequent (50.0%).
Additionally, four (11.1 %) individuals performed a specialist visit.

As shown in Table 3, one third of individuals (33.3%; 95% CI:
18.6-51.0 %) developed > 1 complication. Pneumonia was recorded in
8.3% (3/36) of patients. There was one hospitalized case (2.8% to
RSV-positive subjects and 8.3 % to complicated cases) that concerned
a 71-year-old woman who developed pleural effusion. Her sample
tested positive for RSV B and Haemophilus influenzae. No deaths were
recorded during the follow-up.

Discussion

To our knowledge, RESPIRA-50 is the first randomized study
aimed at comparing frequency of RSV detection among outpatient
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Fig. 1. Weekly distribution of samples positive for respiratory syncytial virus (RSV) by subtype (A) and surveillance group (B). AR, acute respiratory infection; ILI, influenza-like

illness.



A. Domnich, F. Lapi, A. Orsi et al.

Table 2
Frequency of symptoms among Italian adults aged > 50 years who tested positive for
respiratory syncytial virus (RSV).

Symptom % (n)
Any RSV RSV mono-detections
(n=36) (n=19)

Systemic Fever/feverishness 63.9 (23) 57.9 (11)
37-379 °C 40.9 (9)° 45.5 (5)
38-38.9 °C 45,5 (10)° 54.5 (6)
>39 °C 13.6 (3)° 0(0)
Shivering 63.9 (23) 474 (9)
Headache 50.0 (18) 52.6 (10)
Myalgia 55.6 (20) 52.6 (10)
Arthralgia 50.0 (18) 421 (8)
Malaise 88.9 (32) 89.5 (17)
Decreased appetite 55.6 (20) 474 (9)
Nausea 22.2 (8) 211 (4)
Diarrhea 16.7 (6) 21.1 (4)

Respiratory ~ Any cough 94.4 (34) 100 (19)
Cough with sputum 75.0 (27) 89.5 (17)
Dyspnea 25.0 (9) 56.3 (5)
Rhonchi 25.0 (9) 211 (4)
Wheezing 25.0 (9) 21.1 (4)
Tachypnea 0(0) 0(0)
Need for 02 0(0) 0(0)
Low/ 5.6 (2) 53 (1)
decreased Sa02
Sore throat 55.6 (20) 474 (9)
Sneezing 80.6 (29) 73.7 (14)
Nasal congestion/ 66.7 (24) 68.4 (13)
rhinorrhea
Altered smell 25.0 (9) 15.8 (3)
Altered taste 22.2 (8) 15.8 (3)

2 Measured body temperature in patients with fever or feverishness was unavail-
able for one subject.

Table 3
Frequency of complications among Italian adults aged > 50 years who tested positive
for respiratory syncytial virus (RSV).

Complication % (n)

Any RSV RSV mono-detections

(n=36) (n=19)
Any 333(12) 31.6(6)
Any upper respiratory tract complication  13.9 (5) 15.8 (3)
Sinusitis 83(3) 15.8 (3)
Otitis 5.6 (2) 0(0)
Any lower respiratory tract complication ~ 25.0 (9) 26.3 (5)
Bronchitis 13.9 (5) 15.8 (3)
Pneumonia 8.3 (3) 10.5 (2)
Pleural effusion 2.8(1) 0(0)

adults seeking care for ARI or ILL In the Italian context, it is among
the first studies [12] that went beyond a pure quantification of RSV
positivity prevalence in adult outpatients and was able to investigate
the natural history of RSV infection, such as case-complication rate.
The first-season results suggest a clear trend for a higher RSV de-
tection rate in ARI patients and therefore ILI-based surveillance
systems may underestimate the burden of RSV in community-
dwelling adults aged > 50 years. We finally found one third of RSV-
positive adults aged > 50 years developed respiratory complications,
which led to a substantial resource use.

Although the null hypothesis could not be rejected (likely be-
cause of a limited sample size), the odds of testing positive for RSV in
the ARI versus ILI groups increased by 36 %. This prospectively de-
rived estimate is in line with some previous retrospective analyses
[9-11,17], which concluded that ILI- and fever-based syndromic de-
finitions are less sensitive for RSV and may underestimate its attack
rate. In our study, only two thirds (63.9 %) of individuals had a his-
tory of fever or feverishness, while the most common symptoms
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were any cough (94.4%), malaise (88.9%), sneezing (80.6%) and
cough with sputum (75.0 %). Analogous figures were documented in
a Portuguese study [10] that reported a prevalence of fever/fever-
ishness of 65.4% and 53.3% in adults aged 15-64 and 265 years,
respectively. Similarly to our findings, cough was the most common
symptom in both younger (92.5 %) and older adults (97.8 %) [10]. As
we mentioned earlier, previous retrospective analyses leveraged
data from the existing influenza surveillance programs and therefore
the list of available symptoms was limited to ILI case definitions. The
RESPIRA-50 study envisaged a more comprehensive list of systemic
and respiratory signs and symptoms and, providing a sufficient
number of RSV cases in the second season, we hope to apply latent
class models to identify symptomatic patterns in the clinical pre-
sentation of RSV infection in adults.

Compared with the ILI group, the first RSV detections in the ARI
group occurred some weeks earlier. If it did not occur by chance, the
observed shift could be driven by the fact that the ARI surveillance is
more sensitive to capture RSV cases with mild clinical picture, as the
definition of ARI does not require presence of systemic symptoms. In
any case, this finding should be further confirmed.

Most available studies on the evolution of a community-acquired
RSV episode in (older) adults were conducted in hospital settings
[12,18] and only few data on case-complication rates are available. A
comprehensive review by Falsey and Walsh [19] reported that up to
10 % of RSV-positive adults develops pneumonia, which is consistent
with our finding (8.3 %). Analogously, in a 12-season United States
(US) study [20], 9.5% of older adults aged >60 years developed
pneumonia. The occurrence of other than pneumonia complications
was less studied. Bruyndonckx et al. [21] documented that during a
28-day follow-up, 22 % of RSV-positive adults experienced some
disease deterioration, which was defined as re-consultation with
new or worsened complaints or hospitalization. Assuming compar-
ability, in our study the case-complication rate was slightly higher
(33%), probably because the study population was significantly
older.

In our study, one hospitalization attributable to RSV was re-
corded during the follow-up. A single occurrence prevented us from
calculating hospitalization rate. Contrary to the frequency of pneu-
monia, the currently available estimates for RSV-related hospitali-
zation rates seem to be less homogeneous. For instance, in the
abovementioned US study [21], the hospitalization rate was 10.6 %.
In another US study [22] on adults aged >50 years, the rate of
hospital encounters was lower (7.0 %). Falsey et al. [23] recorded
hospitalization rates of 0% in healthy adults aged > 65 years and
16.1 % in high-risk adults aged > 21 years.

About one half of RSV-positive individuals were co-detected
(27.8% and 30.6% had at > 1 viral and bacterial co-detection, re-
spectively) with other respiratory pathogens, of which Haemophilus
influenzae was the most prevalent. Although our study design of only
symptomatic individuals who provided a single swab does not allow
to differentiate between temporary colonization or true bacterial
infection, it is evident that a substantial proportion of Haemophilus
influenzae detections (especially if co-detected with respiratory
viruses) is an occasional colonization. Nasopharyngeal carriage of
Haemophilus influenzae is common: an Italian study among adults
aged >50 years [24| showed an overall (in both symptomatic and
asymptomatic adults) prevalence of 10.5%. When considered only
individuals with respiratory symptoms, prevalence of Haemophilus
influenzae detection raised to 17.7 % [24], which is consistent with
our finding. Some previous research has shown that co-infections
are common among RSV-positive adults [3,25] and may lead to
worse clinical outcomes [26]. It should be, however, stressed that the
prevalence of RSV co-detections is highly variable and depends on
the number of pathogens tested. For instance, if the so-called “es-
sential” multiplex respiratory panels (e.g., RSV, influenza and SARS-
CoV-2) are used, the prevalence of co-detections is intrinsically
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underestimated. Interestingly, we also noted a signal that the co-
detection rate was higher in the ILI group. Compared with RSV
mono-infections, subjects with co-detections had higher prevalence
of fever or feverishness (57.9% vs 70.6 %, results not shown). Al-
though these data are based on small numbers and should be further
confirmed, we suppose that ARI-based surveillance may be more
sensitive to capturing cases due to milder RSV illness without sys-
temic signs and symptoms.

We must acknowledge some study important limitations. First, a
relatively small number of RSV-positive samples determined wide 95 %
CIs. On the other hand, the observed effect size supports the idea of a
higher prevalence of RSV in ARI patients. A limited sample size during
the first season did not also allow us to perform other analyses, including
calculation of sensitivity, specificity and predictive values of alternative
RSV case definitions. As the RESPIRA-50 study will continue enrolling
patients during the next 2024/2025 season, we hope to obtain more
precise estimates. Second, although the ARI and ILI groups were mostly
comparable, some differences in the prevalence of diabetes and rheu-
matic diseases were observed. Some covariance imbalance is likely to
occur in cluster randomization studies, as the number of clusters is
comparatively low (24 in our case) [27]. Analogously, some GPs had a
second specialty and therefore their patient lists could include a higher
number of subjects affected by these co-morbidities. Finally, being case-
ascertainment in nature, the study enrolled only symptomatic in-
dividuals. This study was also not designed as a cohort study to estimate
incidence of symptomatic RSV, which would require frequent follow-up
(including zero reporting) to avoid missing symptomatic infections.
Large community-based prospective cohort studies are warranted.

In conclusion, this study showed that during the 2023/2024
winter season in Italy, prevalence of RSV detection was 7.0 %, which
higher than average [12]. Compared with ILI patients, RSV detection
rates tended to be higher among those with ARI and therefore his-
torical influenza surveillance platforms leveraged for RSV may un-
derestimate burden of the former. Indeed, available retrospective
studies [9-11]| documented that ILI-based surveillance systems may
underestimate the burden of RSV in older adults. This prospective
study adds to that body of evidence. Following a positive RSV test, as
many as one third of outpatient adults aged >50 years develop
complications, which further weighs on healthcare systems.

Funding

The study (ID 221526) was supported by GlaxoSmithKline
Biologicals SA, which was involved in all study aspects except for
enrollment of subjects, laboratory and data analyses.

Declaration of Competing Interest

A.D. provided consultancies and received speaker fees from CSL
Seqirus, GSK and SD Biosensor. A.O. provided consultancies and/or
received speaker fees from CSL Seqirus, Moderna, Novavax and SD
Biosensor. M.V., A.P. and A.M. are employees of the GSK group of
companies and may hold shares in the GSK group of companies as
part of their employee remuneration. D.P. provided consultancies for
Pfizer and CSL Seqirus and received grants for conducting observa-
tional studies from Sanofi, Pfizer, GSK and Viatris. G.I. provided
consultancies and/or received grants for conducting experimental
and/or observational studies for GSK, Sanofi, MSD, CSL Seqirus and
Pfizer. Other authors declare no conflicts of interest.

Appendix A. Supporting information

Supplementary data associated with this article can be found in
the online version at doi:10.1016/j.jiph.2025.102653.

Journal of Infection and Public Health 18 (2025) 102653

References

[1] Borchers AT, Chang C, Gershwin ME, Gershwin LJ. Respiratory syncytial virus - a
comprehensive review. Clin Rev Allergy Immunol 2013;45:331-79. https://doi.
org/10.1007/s12016-013-8368-9

Meng ], Stobart CC, Hotard AL, Moore ML. An overview of respiratory syncytial

virus. PLoS Pathog 2014;10:e1004016. https://doi.org/10.1371/journal.ppat.

1004016

[3] Panatto D, Domnich A, Lai PL, Ogliastro M, Bruzzone B, Galli C, et al.

Epidemiology and molecular characteristics of respiratory syncytial virus (RSV)

among Italian community-dwelling adults, 2021/22 season. BMC Infect Dis

2023;23:134. https://doi.org/10.1186/s12879-023-08100-7

Shi T, Denouel A, Tietjen AK, Campbell I, Moran E, Li X, et al. Global disease

burden estimates of respiratory syncytial virus-associated acute respiratory in-

fection in older adults in 2015: A systematic review and meta-analysis. ] Infect

Dis 2020;222(7):S577-83. https://doi.org/10.1093/infdis/jiz059

[5] TinTin Htar M, Yerramalla MS, Moisi JC, Swerdlow DL. The burden of respiratory

syncytial virus in adults: a systematic review and meta-analysis. Epidemiol

Infect 2020;148:e48. https://doi.org/10.1017/s0950268820000400

Nguyen-Van-Tam JS, O’Leary M, Martin ET, Heijnen E, Callendret B, Fleischhackl

R, et al. Burden of respiratory syncytial virus infection in older and high-risk

adults: a systematic review and meta-analysis of the evidence from developed

countries. Eur Respir Rev 2022;31:220105. https://doi.org/10.1183/16000617.

0105-2022

Wroblewski D, Brust-Sisti LA, Bridgeman M, Bridgeman MB. Vaccines for re-

spiratory syncytial virus prevention in older adults. Ann Pharm 2024. https://

doi.org/10.1177/10600280241241049

Rozenbaum MH, Begier E, Kurosky SK, Whelan ], Bem D, Pouwels KB, et al.

Incidence of respiratory syncytial virus infection in older adults: limitations of

current data. Infect Dis Ther 2023;12:1487-504. https://doi.org/10.1007/s40121-

023-00802-4

Korsten K, Adriaenssens N, Coenen S, Butler CC, Verheij TJM, Bont LJ, et al. World

Health Organization influenza-like illness underestimates the burden of re-

spiratory syncytial virus infection in community-dwelling older adults. J Infect

Dis 2022;226(1):S71-8. https://doi.org/10.1093/infdis/jiab452

[10] Saez-Lopez E, Pechirra P, Costa I, Cristovdo P, Conde P, Machado A, et al.
Performance of surveillance case definitions for respiratory syncytial virus in-
fections through the sentinel influenza surveillance system, Portugal, 2010 to
2018. Eur Surveill 2019;24:1900140. https://doi.org/10.2807/1560-7917.e5.2019.
24.45.1900140

11 Domnich A, Orsi A, Ogliastro M, Ferrari A, Bruzzone B, Panatto D, et al. Influenza-

like illness surveillance may underestimate the incidence of respiratory syncytial
virus in adult outpatients. Int ] Infect Dis 2024;141:106968. https://doi.org/10.
1016/j.ijid.2024.02.011

[12] Domnich A, Calabro GE. Epidemiology and burden of respiratory syncytial virus
in Italian adults: a systematic review and meta-analysis. PLoS One
2024;19:e0297608. https://doi.org/10.1016/j.ijid.2024.02.011

[13] O’Rourke B, Oortwijn W, Schuller T, International Joint Task Group. The new
definition of health technology assessment: a milestone in international colla-
boration. Int ] Technol Assess Health Care 2020;36:187-90. https://doi.org/10.
1017/s0266462320000215

[14] World Health Organization and the European Centre for Disease Prevention and
Control. Operational considerations for respiratory virus surveillance in Europe;
2022. (¢(https://www.ecdc.europa.eu/sites/default/files/documents/Operational-
considerations-respiratory-virus-surveillance-euro-2022.pdf)) [Accessed May 3,
2024].

[15] Gimferrer L, Andrés C, Rando A, Pifiana M, Codina MG, Martin MDC, et al.
Evaluation of Seegene Allplex Respiratory Panel 1 kit for the detection of influ-
enza virus and human respiratory syncytial virus. J Clin Virol 2018;105:31-4.
https://doi.org/10.1016/j.jcv.2018.05.006

[16] Dong X, Deng YM, Aziz A, Whitney P, Clark ], Harris P, et al. A simplified, am-
plicon-based method for whole genome sequencing of human respiratory syn-
cytial viruses. ] Clin Virol 2023;161:105423. https://doi.org/10.1016/j.jcv.2023.
105423

[17] Hirve S, Crawford N, Palekar R, Zhang W. WHO RSV surveillance Group. Clinical
characteristics, predictors, and performance of case definition-Interim results
from the WHO global respiratory syncytial virus surveillance pilot. Influenza
Other Respir Virus 2020;14:647-57. https://doi.org/10.1111/irv.12688

[18] Diez-Domingo ], Pérez-Yarza EG, Melero JA, Sanchez-Luna M, Aguilar MD, Blasco
A], et al. Social, economic, and health impact of the respiratory syncytial virus: a
systematic search. BMC Infect Dis 2014;14:544. https://doi.org/10.1186/s12879-
014-0544-x

[19] Falsey AR, Walsh EE. Respiratory syncytial virus infection in adults. Clin
Microbiol Rev 2000;13:371-84. https://doi.org/10.1128/cmr.13.3.371

[20] Belongia EA, King JP, Kieke BA, Pluta ], Al-Hilli A, Meece JK, et al. Clinical features,
severity, and incidence of RSV illness during 12 consecutive seasons in a com-
munity cohort of adults >60 years old. Open Forum Infect Dis 2018;5:0fy316.
https://doi.org/10.1093/ofid/ofy316

[21] Bruyndonckx R, Coenen S, Butler C, Verheij T, Little P, Hens N, B, et al.
Respiratory syncytial virus and influenza virus infection in adult primary care
patients: association of age with prevalence, diagnostic features and illness
course. Int ] Infect Dis 2020;95:384-90. https://doi.org/10.1016/].ijid.2020.04.
020

[22] Sundaram ME, Meece JK, Sifakis F, Gasser Jr RA, Belongia EA. Medically attended
respiratory syncytial virus infections in adults aged 250 years: clinical

2

[4

[6

[7

[8

[9


https://doi.org/10.1016/j.jiph.2025.102653
https://doi.org/10.1007/s12016-013-8368-9
https://doi.org/10.1007/s12016-013-8368-9
https://doi.org/10.1371/journal.ppat.1004016
https://doi.org/10.1371/journal.ppat.1004016
https://doi.org/10.1186/s12879-023-08100-7
https://doi.org/10.1093/infdis/jiz059
https://doi.org/10.1017/s0950268820000400
https://doi.org/10.1183/16000617.0105-2022
https://doi.org/10.1183/16000617.0105-2022
https://doi.org/10.1177/10600280241241049
https://doi.org/10.1177/10600280241241049
https://doi.org/10.1007/s40121-023-00802-4
https://doi.org/10.1007/s40121-023-00802-4
https://doi.org/10.1093/infdis/jiab452
https://doi.org/10.2807/1560-7917.es.2019.24.45.1900140
https://doi.org/10.2807/1560-7917.es.2019.24.45.1900140
https://doi.org/10.1016/j.ijid.2024.02.011
https://doi.org/10.1016/j.ijid.2024.02.011
https://doi.org/10.1016/j.ijid.2024.02.011
https://doi.org/10.1017/s0266462320000215
https://doi.org/10.1017/s0266462320000215
https://www.ecdc.europa.eu/sites/default/files/documents/Operational-considerations-respiratory-virus-surveillance-euro-2022.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Operational-considerations-respiratory-virus-surveillance-euro-2022.pdf
https://doi.org/10.1016/j.jcv.2018.05.006
https://doi.org/10.1016/j.jcv.2023.105423
https://doi.org/10.1016/j.jcv.2023.105423
https://doi.org/10.1111/irv.12688
https://doi.org/10.1186/s12879-014-0544-x
https://doi.org/10.1186/s12879-014-0544-x
https://doi.org/10.1128/cmr.13.3.371
https://doi.org/10.1093/ofid/ofy316
https://doi.org/10.1016/j.ijid.2020.04.020
https://doi.org/10.1016/j.ijid.2020.04.020

A. Domnich, E Lapi, A. Orsi et al.

(23]

[24]

characteristics and outcomes. Clin Infect Dis 2014;58:342-9. https://doi.org/10.
1093/cid/cit767

Falsey AR, Hennessey PA, Formica MA, Cox C, Walsh EE. Respiratory syncytial
virus infection in elderly and high-risk adults. N Engl ] Med 2005;352:1749-59.
https://doi.org/10.1056/nejmoa043951

Giufrée M, Dorrucci M, Lo Presti A, Farchi F, Cardines R, Camilli R, et al.
Nasopharyngeal carriage of Haemophilus influenzae among adults with co-
morbidities. Vaccine 2022;40:826-32. https://doi.org/10.1016/j.vaccine.2021.12.
030

[25]

[26]

[27]

Journal of Infection and Public Health 18 (2025) 102653

Nam HH, Ison MG. Respiratory syncytial virus infection in adults. BM]
2019;366:15021. https://doi.org/10.1136/bmj.15021

Liu Y, Ling L, Wong SH, Wang MH, Fitzgerald JR, Zou X, et al. Outcomes of respiratory
viral-bacterial co-infection in adult hospitalized patients. EClinicalMedicine
2021;37:100955. https://doi.org/10.1016/j.eclinm.2021.100955

Moerbeek M, van Schie S. How large are the consequences of covariate im-
balance in cluster randomized trials: a simulation study with a continuous
outcome and a binary covariate at the cluster level. BMC Med Res Method
2016;16:79. https://doi.org/10.1186/s12874-016-0182-7


https://doi.org/10.1093/cid/cit767
https://doi.org/10.1093/cid/cit767
https://doi.org/10.1056/nejmoa043951
https://doi.org/10.1016/j.vaccine.2021.12.030
https://doi.org/10.1016/j.vaccine.2021.12.030
https://doi.org/10.1136/bmj.l5021
https://doi.org/10.1016/j.eclinm.2021.100955
https://doi.org/10.1186/s12874-016-0182-7

	Exploring case definitions and the natural history of respiratory syncytial virus in adult outpatients: First-season results...
	Introduction
	Materials and methods
	Study design
	Eligibility criteria
	Study procedures
	Laboratory methods
	Study outcomes
	Statistical analysis

	Results
	Characteristics of the study population
	Prevalence of RSV and other respiratory pathogens in the ARI and ILI surveillance groups
	Epidemiology of RSV in the 2023/2024 season
	Clinical features and natural history of RSV

	Discussion
	Funding
	Declaration of Competing Interest
	Appendix A. Supporting information
	References




