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ABSTRACT

Background: Respiratory syncytial virus (RSV) is a major cause of hospital admission in adults over 65, leading to severe com-
plications and death. However, the disease burden in primary care for older adults in Europe is poorly understood. This pilot
study aims to test a study protocol for evaluating the clinical burden of RSV in older adults in primary care settings in Italy.
Methods: In the 2022-23 winter season, we designed a study on RSV burden in individuals over 65 with acute respiratory infec-
tions (ARIs) in Liguria, Apulia, and Tuscany, Italy. Recruited patients underwent nasopharyngeal swabs for RSV confirmation
and provided epidemiological and clinical data. RSV-positive patients completed follow-up questionnaires after 14 and 30days
regarding their clinical conditions, healthcare utilization, and socio-economic impact.

Results: We enrolled 152 patients with ARIs; 33 (21.7%) tested positive for RSV. The median disease duration was 14 days, with
3% hospitalized. Among RSV-positive patients, 87% received drug treatment, 52% of whom received antibiotics. After diagnosis,
74% required further GP consultations within 2weeks. Additionally, 48% incurred extra costs. On day 30, 21% reported health
complications or deterioration.

Conclusions: Our pilot study highlights the need for an ARIs surveillance system for older adults in primary care. This is crucial
for defining vaccination strategies to reduce the disease burden on these patients and the healthcare system. Moreover, these data
are essential for assessing costs and parameters for cost-effectiveness models, facilitating informed decisions in public health
planning and resource allocation.

1 | Background of hospital admissions in older adults [2], usually peaking in
winter in temperate regions and alternating annually between

Lower respiratory tract infections (LRTIs) significantly contrib- genotypes A and B [3].

ute to morbidity and mortality in older adults across the United

States and Europe, accounting for approximately 1.2 million an- Adults with RSV often exhibit milder symptoms than children,

nual deaths in this population [1]. Respiratory syncytial virus ~ but severe cases are not rare, particularly among those with

(RSV) stands out among LRTIs' pathogens as a leading cause comorbidities, such as immunodeficiency or cardiopulmonary
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diseases. Fragile adults and older adults hospitalized with RSV
can experience significant complications, with 10%-31% re-
quiring intensive care and 3%-17% necessitating mechanical
ventilation [4]. Furthermore, RSV has been implicated in the
exacerbation of pre-existing cardiovascular conditions in older
adults, potentially triggering critical events such as heart failure,
myocardial infarction, and stroke [5].

Recent evidence indicates that RSV may account for up to 25%
of the excess winter mortality previously ascribed to influenza,
with RSV patients experiencing poorer outcomes compared to
those with influenza or human metapneumovirus [6-8]. These
results highlighted the substantial socio-economic impact of
RSV on healthcare systems globally, yet the precise disease bur-
den in the general older adults’ population, particularly in Italy,
remains unknown. This knowledge gap is partly due to limited
awareness among healthcare providers and the absence of rou-
tine RSV testing [6, 9].

The growing focus on RSV in older adults is supported by the
recent authorization of new vaccines available in the market in
the United States and Europe [10, 11]. With the advent of these
vaccines, understanding the disease burden in people over 60
is crucial for designing effective implementation strategies and
highlights the need for comprehensive surveillance at both
national and European levels in order also to evaluate imple-
mented strategies [12]. RSV has only recently been included in
the list of the European Surveillance System (TESSy) data to be
reported to ECDC by EU Countries [13].

However, although some European countries provide of sea-
sonal RSV trends, the absence of a standardized surveillance
protocol hampers the comparability of data across countries and
limits the assessment of healthcare burdens and the impact of
vaccination programs [14].

In Italy, the Italian Influenza Surveillance Network (InfluNet)
has been tracking influenza-like illnesses (ILI) since 2000, with
the inclusion of RSV monitoring since the 2022-2023 season;
yet a comprehensive understanding of RSV's clinical burden in
older adults in primary care is still lacking [15]. Since 2019, as
part of the multinational European RSV ComNet Project, we
have been investigating the national clinical burden of RSV in
the pediatric population within primary care settings [16]. In the
winter season 2022-2023, we decided to expand our RSV study
protocol to include the over-65 population, with a pilot study
across three Italian regions, aiming to establish a study protocol
that addresses the knowledge gap regarding the burden of RSV
in older adults in a primary care setting. This is the first pilot
study that aims to explore the health and socio-economic bur-
den of RSV's disease in older adults' Italian population.

2 | Methods
2.1 | Study Design and Settings

This pilot study spanned the 2022-2023 winter season, from
week 48 of 2022 (November 28 to December 4™) to week 13
(March 27 to April 2"?) of 2023. It involved a collaborative ef-
fort among three centers in three different Italian regions: the

University of Genova in Liguria (Northern Italy), the University
of Pisa in Tuscany (Central Italy), and the University of Bari
in Apulia (Southern Italy). The University of Pisa coordinated
the study, overseeing both coordination and data analysis. The
enrollment of GPs was promoted through meetings with their
representatives to explain the design and purpose of the study
in the three cities hosting the University centers (Pisa, Genova,
and Bari); subsequently, the GPs' participation was based on
their willingness to contribute to the study. A total of 17 General
Practitioners (GPs) from three regions participated in the study.

2.2 | Patient Recruitment and Case Definition

The study included voluntary patients aged 65years and older,
assisted by the participating GPs, who were diagnosed with an
acute respiratory infection (ARI) during routine outpatient vis-
its. In cases where patients were not self-sufficient, their care-
givers were approached. Patients with a previous diagnosis of
RSV in the current season, limited proficiency in Italian, cogni-
tive impairment, or recent significant family bereavement were
excluded. Informed consent was obtained from all participants
or their legal guardians. The ARI case definition adhered to the
criteria set by the European Centre for Disease Prevention and
Control, encompassing a sudden onset of symptoms and at least
one of the following four respiratory symptoms: cough, sore
throat, shortness of breath, or coryza, coupled with a clinical as-
sessment confirming an infectious etiology [17]. General practi-
tioners had not received specific training for identifying an RSV
infection and dealing with a patient infected by it: Study enroll-
ment was offered to any patient who met the definition of ARI
case, aged over 65 and without exclusion criteria; the diagnostic
and therapeutic course was not influenced by study participa-
tion or not. The enrollment criteria for patients’ participation
were identical to those used by the European RSV ComNet
Project, except for the patients' age (> 65 vs. <5years old).

2.3 | Laboratory Methods

The enrolled patients underwent nasopharyngeal swabbing per-
formed by their GPs. The samples were then analyzed in the ref-
erence laboratories of the participating centers using Multiplex
RT-PCR (Allplex™ Respiratory Full Panel Assay) testing. This
method was employed to detect and identify a comprehensive
range of respiratory infectious agents, both viral and bacterial,
as detailed in Table 1.

2.4 | Data Collection

Upon enrollment, GPs administered a standardized question-
naire (TO questionnaire) to each patient to gather essential in-
formation, including demographic information, pre-existing
clinical conditions, vaccination status (influenza, pneumococ-
cal, and COVID-19 vaccinations), symptoms, and recurrent
pharmacological treatments before the GP visit. At the same
time, the nasopharyngeal swab was performed.

For patients who tested positive for RSV, follow-up structured
telephone interviews were conducted by researchers involved
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TABLE 1 | Multiplex RT-PCR assay for the detection and
identification of 26 respiratory pathogens.

RSV  Respiratory syncytial virus A (RSV A)
« Respiratory syncytial virus B (RSV B)

Influenza virus « Influenza A virus (Flu A)

Influenza A-H1 (Flu A-H1)

Influenza A-H1pdmo09 (Flu A-H1pdm09)
Influenza A-H3 (Flu A-H3)

Influenza B virus (Flu B)

Other viruses « Bocavirus 1/2/3/4 (HBoV)

« Coronavirus 229E (229E)

« Coronavirus NL63 (NL63)

« Coronavirus OC43 (0C43)

« Human rhinovirus (HRV)

« Adenovirus (AdV)
Enterovirus (HEV)
« Metapneumovirus (MPV)
Parainfluenza virus 1 (PIV 1)
Parainfluenza virus 2 (PIV 2)
Parainfluenza virus 3 (PIV 3)
Parainfluenza virus 4 (PIV 4)

Bacteria « Bordetella parapertussis (BPP)
Bordetella pertussis (BP)
Chlamydophila pneumoniae (CP)
« Haemophilus influenzae (HI)
Legionella pneumophila (LP)

+ Mycoplasma pneumoniae (MP)

« Streptococcus pneumoniae (SP)

in the project at 14days (T14) and 30days (T30) to capture a
comprehensive overview of the patient's ongoing clinical con-
dition, medication regimen (only at T14), any further medical
consultations or healthcare needs, potential complications (only
at T30), and the socio-economic impact of the infection on their
daily lives.

All data collected from TO questionnaires, follow-up inter-
views (T14 and T30) and laboratory samples were stored on
a web-based platform. This is a custom-built platform that
was specifically developed for the study, accordingly to the
researchers’ requests and with different kinds of accounts
and permissions depending on the role played by the account
holder (researchers/GPs/laboratory/head of research center).
The platform was used by the three regional study groups to
standardize data collection and management and support the
data quality check.

2.5 | Statistical Analysis

A descriptive analysis of the study population was conducted
to provide a general overview of the characteristics of the in-
dividuals included in the study at the different times of ob-
servation (T0, T14, T30). We performed linear regression to
evaluate how age, chronic cardiovascular and respiratory
diseases, and TO symptoms influenced the duration of illness,
healthcare utilization measured as the number of contacts
had with the GPs, antibiotic prescription, and occurrence of

complications. Data was analyzed using the statistical soft-
ware R (version 4.2.3) [18].

3 | Results
3.1 | Sample Characteristics

In Table 2, all the characteristics of the ARI cases at the time of
recruitment are reported by RSV infection status.

3.1.1 | Demographic and Social Characteristics of all
ARI Recruited Cases

One hundred fifty-two patients with ARIs were enrolled by
the participating GPs during the 2022-2023 winter season. Of
these, 33 (21.7%) ARI cases tested positive for RSV. The me-
dian age was 78years (min 66-max 91). In terms of disability,
12.1% (four patients) were not self-sufficient, and none were
institutionalized.

3.1.2 | Pre-Existing Clinical Conditions and Influenza,
PCV, and COVID-19 Vaccination Status of RSV
Confirmed Cases

The majority, 81.8% (27/33 patients), presented pre-existing
chronic conditions. Of these, 69.7% (23 patients) had cardio-
vascular diseases, including hypertension, atrial fibrillation,
and heart failure. Chronic respiratory diseases were present in
24.2% (eight patients), and 15.1% (five patients) had diabetes mel-
litus. The influenza vaccination coverage was 78.8%, whereas
pneumococcal vaccine coverage was 39.4% and 96.9% of patients
were vaccinated against COVID-19.

3.1.3 | Laboratory Results

Within this RSV-positive group, two cases (6.1%) were identified
as serotype A, whereas the remaining 31 cases (93.9%) were RSV
serotype B. Most RSV-positive patients (81.8%, 27 patients) did
not have co-infections. Coinfections were found in six patients,
with Influenza A/H3N1 virus in one case and Haemophilus in-
fluenzae in five cases.

3.1.4 | Access to Primary Care Services

The median time for GP visit from symptom onset was 4 days
(min 0, max 19days). Prior to the GP visit, 15.1% (5 patients) had
already started antibiotic treatment.

3.2 | Trend of ARI and RSV Cases

In Figure 1, the temporal distribution of RSV cases is reported.
The first cases were detected from week 49 in Genoa (07/12),
followed by Pisa on 19/12 (week 51) and Bari on 10/01 (week
2023-2). The RSV-positive patients were concentrated in the lat-
ter half of December 2022 and from the second to the eighth
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TABLE 2 | Features of the recruited ARI cases at TO.

Patients with RSV Patients without
Total population infection RSV infection
n=152 n=33 n=119
Demographic and social characteristics
Sex
Men 68 (44.7%) 16 (48.5%) 52 (43.7%)
Women 84 (55.3%) 17 (51.5%) 67 (56.3%)
Age category
65-74 70 (46.0%) 13 (39.4%) 57 (47.9%)
75-84 57 (37.5%) 10 (30.3%) 47 (39.5%)
Over 85 25 (16.5%) 10 (30.3%) 15(12.6%)
Geographic region
Pisa 39 (25.6%) 12 (36.4%) 27 (22.7%)
Genova 86 (56.6%) 16 (48.5%) 70 (58.8%)
Bari 27 (17.8%) 5(15.6%) 22 (18.5%)
Pre-existing clinical conditions and vaccination status
Cardiovascular diseases
Yes 84 (55.3%) 23 (69.7%) 61 (51.3%)
No 68 (44.7%) 10 (30.3%) 58 (48.7%)
Chronic respiratory diseases
Yes 38 (25.0%) 8 (24.2%) 30 (25.2%)
No 114 (75.0%) 25 (75.8%) 89 (74.8%)
Diabetes mellitus
Yes 15 (9.9%) 5(15.2%) 10 (8.4%)
No 137 (90.1%) 28 (84.8%) 109 (91.6%)
Flu vaccine
Yes 117 (77.0%) 26 (78.8%) 91 (76.5%)
No/Data missing 35(23.0%) 7 (21.2%) 28 (23.5%)
Pneumococcal vaccine
Yes 66 (43.4%) 13 (39.4%) 53 (44.5%)
No/Data missing 86 (56.6%) 20 (60.6%) 66 (55.5%)
COVID-19 vaccine
Yes 150 (98.7%) 32(97.0%) 118 (99.2%)
No 2(2.3%) 1(3.0%) 1(0.8%)
Laboratory results
Influenza A/H3N1
Yes 16 (10.5%) 1(3.0%) 15 (12.6%)
No 136 (89.5%) 32(97.0%) 104 (87.4%)

(Continues)
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TABLE 2 | (Continued)

Patients with RSV Patients without
Total population infection RSV infection
n=152 n=33 n=119
SARS-CoV 2
Yes 6 (3.9%) 0(0%) 6 (5.0%)
No 146 (96.1%) 33 (100%) 113 (95.0%)
Rhinovirus
Yes 23 (15.1%) 0 (0%) 23 (19.3%)
No 129 (84.9%) 33 (100%) 96 (80.7%)
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FIGURE 1 | Trend of ARI and RSV cases recruited in the study,
winter season 2022-2023. Patients with ARIs were recruited in the
study from week 48 of 2022 (November 28" to December 4') to week
13 (March 27 to April 279) of 2023. The first RSV cases were detected
among these in week 49 of 2022. The RSV-positive patients were
concentrated in the latter half of December 2022 and from the second to
the eighth week of 2023, with a peak in the third week of 2023.

week of 2023. The incidence of RSV infections peaked in the
third week of 2023.

3.3 | Follow-Up and Treatment

Thirty-one and 29 patients (93.9% and 87.9%, respectively)
with RSV infection completed the T14 and T30 follow-up ques-
tionnaires. The median duration of illness was 14days (range
5-48days). After diagnosis, 27/31 patients (87.1%) received a
drug treatment, of which 18/27 (66.7%) received more than one
drug, 16 (59.2%) were prescribed antibiotics, 7 (2.6%) received
aerosol therapy, 6 (22.2%) cortisone tablets, and the same per-
centage used paracetamol. Nonsteroidal anti-inflammatory
drugs were used by 5 patients (18.5%).

3.3.1 | Symptoms Persistence and Health System
Utilization

At T14, 48.4% (15 patients) still had symptoms, predominantly
cough (productive in 19.3%, nonproductive in 25.8%). Other
symptoms included shortness of breath (9.6%), coryza or

fatigue (6.4%), and sore throat or dehydration or loss of appe-
tite (3.2%), no fever was reported. By T30, 34.5% (10 patients)
still had symptoms, mainly non-productive cough (20.7%),
20.7% (6 patients) reported complications such as pleural ef-
fusion, bronchitis, pneumonia, or exacerbation of pre-existing
conditions (Table 2).

Health system utilization included 74% contacting their GPs,
32% needing at least one outpatient visit, and 16% consulting a
specialist. Two patients (6%) had emergency room visits access,
with one requiring hospitalization.

3.3.2 | Complications and Socio-Economic Impact

The socio-economic impact was significant, with 48.4% (15
patients) incurring extra costs, primarily for medications, spe-
cialist consultations, and laboratory tests. Among the patients,
6.5% (two out of 31) reported work absences due to the infec-
tion, and a similar impact was noted on the work of caregivers.

3.4 | Regression Analysis

The results of the regression analysis showed that productive
cough increased antibiotic prescription by 0.49 times at T14
(p=0.005), fever was associated with a 0.42-times increase in
diagnosed complications at T30 (p <0.001), and loss of appetite
and sore throat led to an increase in family doctor home visits
(0.5, p=0.002) (1, p < 0.001). However, fever decreased the num-
ber of calls to the family doctor (—2.55, p <0.003) and fatigue re-
duced the number of outpatient visits (—1.2, p=0.004). Duration
of illness was never significantly affected by the confounders
considered.

4 | Discussion

This paper reports the results of the pilot study on RSV clinical
and socio-economic burden in the older adults’ population in
primary care settings in Italy. We conducted the study by mon-
itoring viral and bacterial infections during the winter season
2022-2023, for a total observation of 18 weeks, in three differ-
ent Italian regions. The results highlighted all infectious agents
responsible for ARIs, among which the most represented was

50f 8

85U801 SUOWILLOD 8A 181D 3|cedl[dde 8Ly Aq peusenob afe sejole YO ‘8sN JO S8|nJ oy Akeid178U1IUO /8|1 UO (SUORIPLOD-PUR-SLLIBIALID A 1M ALRIq 1 BUI[UO//:SdNL) SUORIPUOD pUe Swie | 8u18es *[520z/2T/cz] uo AriqiTauluo Ao ‘1reg 1a 1pmis 11Bea A1sieAlun Aq 67002 AITTTT OT/I0pA0D A8 1M Ale.d 1 jpuluo//:Sdny Woly papeojumod ‘2T %202 ‘65920SLT



RSV. The first cases were identified from December 7th until
more than one in five enrolled patients tested positive for RSV
(21.7%), indicating a more considerable impact in this age group
than commonly expected, confirmed also by the InfluNet na-
tional data [19]. The most represented serotype in our popula-
tion was serotype B in 93.9% of cases, in line with the existing
literature [20]. In addition, our study also showed a number of
cases related to other diseases such as Influenza A/H3N1 and
Haemophilus influenzae.

The ARI symptoms reported at the onset of the disease in our
study, such as nasal congestion and cough, align with those fre-
quently described in the literature in older adults for RSV [2]
and the other infectious diseases identified. Also, the median
duration of the disease was consistent with available literature
[21]. Our study highlights another important focus related to the
target population considered. As expected, a significant number
of patients had chronic conditions such as cardiovascular and
respiratory diseases: It becomes more important to stress how
these RSV-positive patients may be exposed to an increased risk
of RSV infections severity [5, 22].

Our pilot study also highlighted the treatment prescribed by
GPs. The standard care for RSV infection in adults is mostly
supportive [23], yet our data suggest a substantial use of antibi-
otics and corticosteroids besides standard anti-inflammatory
drugs. This could be attributed to the high rate of chronic
comorbidities among patients. However, it also aligns with
previous research indicating a tendency for antibiotic over
prescription in ARIs [24]. Unfortunately, due to the low num-
ber, it was impossible to estimate the appropriateness of anti-
biotic prescriptions.

Our study also had the innovative aspect of assessing the im-
pact of RSV disease on patients’ socioeconomic burden. Our
data showed that this burden was significant, with nearly half
of the patients reporting additional out-of-pocket costs. The bur-
den is also extended to caregivers, who might face economic and
job-related challenges due to caregiving demands [25]. Another
socioeconomic aspect highlighted is the strain on the primary
care system, evidenced by the high frequency of GP consulta-
tions post-diagnosis. These two aspects pave the way to analyze
the issue related to the epidemiological trend of RSV without
disconnecting it from the socio-sanitary aspects it entails on
the individual patient, their family context, and the system that
takes care of them.

Although our study's co-infection rates support existing litera-
ture on the severity and mortality risks associated with bacterial
co-infections in RSV [26], the observed hospitalization rate (3%)
cannot be generalized due to the small sample size.

The study had some limitations, including a small sample size
and challenges in GP participation, potentially influenced by
limited awareness of RSV's significance in adults [6]. The study's
late start also missed early seasonal data. Future research should
aim for larger sample sizes and earlier data collection. It would
be desirable to organize meetings with a greater number of GPs
rather than only their representatives, in order to succeed in re-
cruiting a larger share of doctors, given the low participation:
We estimate that more than 600 GPs work in the three cities, but

only 22 of them decided to participate in the study and actually
only 17 actively contributed to the study. Additionally, raising
awareness among GPs about the importance of RSV infection
in adults is crucial for better participation in future studies.
Therefore, the organization of meetings with territorial groups
of GPs, before the start of the epidemic season, might be a prom-
ising approach.

Data collected, although limited, confirms the seasonality
of RSV observed in Italy during the 2022-2023 winter sea-
son, showing an earlier peak, between December 2022 and
January 2023. Due to the small number of patients recruited,
the study was unable to offer detailed analysis on RSV season-
ality, except for the week with the highest number of cases:
This limitation may be overcome in the future by expanding
the sample size.

To our knowledge, this is the first study to report socio-
economic and clinical data on RSV in community-dwelling
older people in Italy. Other studies recently investigated the
burden of RSV in adult patients. For example, the study of
Narejos-Pérez et al. [27] assessed the burden of RSV-ARIs in
community-dwelling European adults (>50years) in 2019-
2020 and 2020-2021 seasons, partially overlapping with the
COVID-19 pandemic. Their results show a significant burden,
describing a notable worsening of the patients' quality of life
during the first 7days of the ARI episode, and revealing a re-
markable impact on the patients' vitality with worsening fa-
tigue during the first 14 days. Moreover, complications tended
to be more frequent in participants with RSV-ARI than those
without (17.4% vs. 3.0%). Still, comparing studies is difficult
because of many factors, such as different case definitions,
methodology, geography and timing.

Although our study provides limited data, it gives a good indi-
cation of what to investigate to learn how this disease, still little
considered by the territorial primary care service, is actually
an additional burden on a complex system. Therefore, it needs
to be recognized as not only a clinical issue, but also as an im-
pact on the life of the individual, the community, and from an
economic perspective on the population in which this disease is
widespread.

In conclusion, our pilot study is an important step toward the
implementation of an ARI surveillance system targeted for older
adults and of vaccination strategies that are critical steps toward
mitigating the impact of RSV on this population, thereby reduc-
ing hospitalizations, healthcare costs, and the overall disease
burden especially in the frail older adult's population.

Future research should focus on identifying high-risk groups for
targeted vaccination strategies and understanding the national
burden of RSV. This will be crucial in shaping effective vacci-
nation strategies and evaluating the impact of the implemented
program.

5 | Conclusions

The clinical and epidemiological data derived from this study
could provide important insight for understanding the burden of
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RSV in older adults within primary care settings. These results
not only emphasize the necessity for enhanced surveillance and
vaccination programs with available vaccines, but also reveal
the significant economic implications of RSV management.

By integrating these findings into cost-effectiveness models,
policymakers can make evidence-based decisions that optimize
healthcare resources, ensuring both improved patient care and
economic sustainability.

Author Contributions

Sara Bracaloni: conceptualization, investigation, data curation, meth-
odology, project administration, writing — original draft, writing -
review and editing. Enrica Esposito: conceptualization, investigation,
data curation, project administration, supervision, validation, writing —
original draft, writing — review and editing. Michela Scarpaci: con-
ceptualization, investigation, writing - review and editing. Tommaso
Cosci: conceptualization, investigation, writing - review and editing.
Beatrice Casini: conceptualization, funding acquisition, investiga-
tion, writing - review and editing. Federica Chiovelli: investigation,
project administration, resources. Mauro Pistello: data curation,
investigation, project administration. Guglielmo Arzilli: conceptu-
alization, formal analysis, methodology, software, writing - original
draft, writing - review and editing. Donatella Panatto: project ad-
ministration, resources, supervision, writing - review and editing.
Matilde Ogliastro: investigation, project administration, resources.
Daniela Loconsole: conceptualization, resources, supervision, valida-
tion, writing - review and editing. Maria Chironna: conceptualiza-
tion, project administration, resources, supervision, writing - review
and editing. Caterina Rizzo: conceptualization, funding acquisition,
investigation, project administration, resources, supervision, writing —
review and editing. RSVComNet Italy Working Group: funding ac-
quisition, project administration, resources.

Acknowledgments

This study is performed as a side project of the RSV ComNet study.
The aim of the RSV ComNet project is to measure the disease bur-
den of RSV in children aged <5years in primary care and is funded
by Sanofi Pasteur and AstraZeneca. The funders had no role in the
study design, data collection, data analysis, interpretation of the data,
writing the manuscript and in the decision to submit this paper for
publication. This work could not have been accomplished without
the comprehensive expertise, support, enthusiasm, and friendship
of Dr. John Paget, a Senior Scientist at the Netherlands Institute for
Health Services Research (Nivel), who unfortunately passed away on
November 5, 2023.

Ethics Statement

The study protocol received approval from the Ethical Committee
“Comitato Etico di Area Vasta Nord Ovest (CEAVNO) per la
Sperimentazione clinica” of the Tuscany Region, Italy, under protocol
number 22871_Dini, dated 25 October 2022. Additionally, all partici-
pating sites adhered strictly to their respective local ethical guidelines
and procedures throughout the study.

Conflicts of Interest

CR participated in Advisory Board and Expert scientific discussion for
Seqirus, MSD, GlaxoSmithKline (GSK), Sanofi, and AstraZeneca. The
other authors declare no conflicts of interest.

Data Availability Statement

Data are available on request due to privacy/ethical restrictions.

Peer Review

The peer review history for this article is available at https://www.webof
science.com/api/gateway/wos/peer-review/10.1111/irv.70049.

RSV ComNet Italy Study Contributors (Group Authorship)

Hygiene Section, Department of Interdisciplinary Medicine, University of
Bari “A. Moro”, Bari, Italy: Francesca Centrone; Department of Health
Sciences, University of Genoa, Italy: Giancarlo Icardi, Piero Luigi Lai,
Carola Minet, Giada Garzillo, Bianca Roncan, Sara Tardito, Marta
Crocetti. General practitioners: Serena Batini, Cinzia Benedetti, Lyubov
Blokh, Filomena Cetani, Lorena Cocciaro, Manila Notarbartolo, Luca
Puccetti, Antonio Zoppi, Tecla Mastronuzzi, Cardini Marco, Carraro
Andrea, Farese Antonio, Lombardi Alessandro, Messina Valeria,
Pennacchietti Carlotta, Polese Marco, Proietti Carlo.

References

1. GBD 2015 LRI Collaborators, “Estimates of the Global, Regional, and
National Morbidity, Mortality, and Aetiologies of Lower Respiratory
Tract Infections in 195 Countries: A Systematic Analysis for the Global
Burden of Disease Study 2015,” Lancet Infectious Diseases 17, no. 11
(2017): 1133-1161, https://doi.org/10.1016/S1473-3099(17)30396-1.

2. H. H. Nam and M. G. Ison, “Respiratory Syncytial Virus Infection in
Adults,” BMJ 366 (2019): 15021, https://doi.org/10.1136/bmj.15021.

3. K. Widmer, Y. Zhu, J. V. Williams, M. R. Griffin, K. M. Edwards, and
H. K. Talbot, “Rates of Hospitalizations for Respiratory Syncytial Virus,
Human Metapneumovirus, and Influenza Virus in Older Adults,” The
Journal of Infectious Diseases 206 (2012): 56-62, https://doi.org/10.1093/
infdis/jis309.

4. B. Ackerson, H. F. Tseng, L. S. Sy, et al., “Severe Morbidity and Mor-
tality Associated With Respiratory Syncytial Virus Versus Influenza
Infection in Hospitalized Older Adults,” Clinical Infectious Diseases 69,
no. 2 (2019): 197-203, https://doi.org/10.1093/cid/ciy991.

5.K. S. Ivey, K. M. Edwards, and H. K. Talbot, “Respiratory Syncy-
tial Virus and Associations With Cardiovascular Disease in Adults,”
Journal of the American College of Cardiology 71, no. 14 (2018): 1574~
1583, https://doi.org/10.1016/j.jacc.2018.02.013.

6. B. Busack and A. F. Shorr, “Going Viral-RSV as the Neglected Adult
Respiratory Virus,” Pathogens 11, no. 11 (2022): 1324, https://doi.org/10.
3390/pathogens11111324.

7. W. W. Thompson, D. K. Shay, E. Weintraub, et al., “Mortality Asso-
ciated With Influenza and Respiratory Syncytial Virus in the United
States,” Jama 289 (2003): 179-186, https://doi.org/10.1001/jama.
289.2.179.

8. A. R. Falsey, E. E. Walsh, S. House, et al., “Risk Factors and Medical
Resource Utilization of Respiratory Syncytial Virus, Human Metapneu-
movirus, and Influenza-Related Hospitalizations in Adults-A Global
Study During the 2017-2019 Epidemic Seasons (Hospitalized Acute
Respiratory Tract Infection [HARTI] Study),” Open Forum Infectious
Diseases 8, no. 11 (2021): ofab491, https://doi.org/10.1093/ofid /ofab491.

9. A. R. Branche, “Why Making a Diagnosis of Respiratory Syncytial
Virus Should Matter to Clinicians,” Clinical Infectious Diseases 69, no. 2
(2019): 204-206, https://doi.org/10.1093/cid/ciy880.

10. European Medicines Agency website, “Abrysvo Authorisation De-
tails Webpage,” accessed Junel8, 2024, https://www.ema.europa.eu/
en/medicines/human/EPAR/abrysvo#authorisation-details.

11. European Medicines Agency website, “Arexvy Authorisation De-
tails Webpage,” accessed June 18, 2024, https://www.ema.europa.eu/
en/medicines/human/EPAR/arexvy#authorisation-details.

12. K. Korsten, N. Adriaenssens, S. Coenen, et al., “Burden of Respi-
ratory Syncytial Virus Infection in Community-Dwelling Older Adults
in Europe (RESCEU): An International Prospective Cohort Study,”

7 of 8

85U801 SUOWILLOD 8A 181D 3|cedl[dde 8Ly Aq peusenob afe sejole YO ‘8sN JO S8|nJ oy Akeid178U1IUO /8|1 UO (SUORIPLOD-PUR-SLLIBIALID A 1M ALRIq 1 BUI[UO//:SdNL) SUORIPUOD pUe Swie | 8u18es *[520z/2T/cz] uo AriqiTauluo Ao ‘1reg 1a 1pmis 11Bea A1sieAlun Aq 67002 AITTTT OT/I0pA0D A8 1M Ale.d 1 jpuluo//:Sdny Woly papeojumod ‘2T %202 ‘65920SLT


https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/irv.70049
https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/irv.70049
https://doi.org/10.1016/S1473-3099(17)30396-1
https://doi.org/10.1136/bmj.l5021
https://doi.org/10.1093/infdis/jis309
https://doi.org/10.1093/infdis/jis309
https://doi.org/10.1093/cid/ciy991
https://doi.org/10.1016/j.jacc.2018.02.013
https://doi.org/10.3390/pathogens11111324
https://doi.org/10.3390/pathogens11111324
https://doi.org/10.1001/jama.289.2.179
https://doi.org/10.1001/jama.289.2.179
https://doi.org/10.1093/ofid/ofab491
https://doi.org/10.1093/cid/ciy880
https://www.ema.europa.eu/en/medicines/human/EPAR/abrysvo#authorisation-details
https://www.ema.europa.eu/en/medicines/human/EPAR/abrysvo#authorisation-details
https://www.ema.europa.eu/en/medicines/human/EPAR/arexvy#authorisation-details
https://www.ema.europa.eu/en/medicines/human/EPAR/arexvy#authorisation-details

European Respiratory Journal 57, no. 4 (2021): 2002688, https://doi.org/
10.1183/13993003.02688-2020.

13. A. C. Teirlinck, E. K. Broberg, A. Stuwitz Berg, et al., “Recommen-
dations for Respiratory Syncytial Virus Surveillance at the National
Level,” European Respiratory Journal 58, no. 3 (2021): 2003766, https://
doi.org/10.1183/13993003.03766-2020.

14. M. Mollers, C. Barnadas, E. K. Broberg, et al., “Current Practices for
Respiratory Syncytial Virus Surveillance Across the EU/EEA Member
States, 2017,” Euro Surveillance 24, no. 40 (2019): 1900157, https://doi.
0rg/10.2807/1560-7917.ES.2019.24.40.1900157.

15. M. Ricco, A. Baldassarre, S. Provenzano, et al., “Infodemiology of
RSV in Italy (2017-2022): An Alternative Option for the Surveillance
of Incident Cases in Pediatric Age?,” Children 9, no. 12 (2022): 1984,
https://doi.org/10.3390/children9121984.

16.J.J. G. T. van Summeren, C. Rizzo, M. Hooiveld, et al., “Evaluation
of a Standardised Protocol to Measure the Disease Burden of Respira-
tory Syncytial Virus Infection in Young Children in Primary Care,”
BMC Infectious Diseases 21, no. 1 (2021): 705, https://doi.org/10.1186/
$12879-021-06397-w.

17. “Operational considerations for respiratory virus surveillance in Eu-
rope,” accessed March 12, 2024, https://www.ecdc.europa.eu/en/publi
cations-data/operational-considerations-respiratory-virus-surveillan
ce-europe.

18. “The R Project for Statistical Computing,” accessed June 5, 2024,
https://www.r-project.org/.

19. “Report INFLUNET 2023_14,” accessed May 5, 2024, https://www.
salute.gov.it/portale/temi/documenti/epidemiologica/Influnet_2023_
14.pdf.

20. K. Cantu-Flores, G. Rivera-Alfaro, J. C. Mufioz-Escalante, and D.
E. Noyola, “Global Distribution of Respiratory Syncytial Virus A and
B Infections: A Systematic Review,” Pathogens and Global Health 116,
no. 7 (2022): 398-409, https://doi.org/10.1080/20477724.2022.2038053.

21. A. R. Falsey, P. A. Hennessey, M. A. Formica, C. Cox, and E. E.
Walsh, “Respiratory Syncytial Virus Infection in Elderly and High-Risk
Adults,” New England Journal of Medicine 352, no. 17 (2005): 1749-1759,
https://doi.org/10.1056/NEJMoa043951.

22.E. E. Walsh, A. R. Falsey, and P. A. Hennessey, “Respiratory Syn-
cytial and Other Virus Infections in Persons With Chronic Cardiopul-
monary Disease,” American Journal of Respiratory and Critical Care
Medicine 160, no. 3 (1999): 791-795, https://doi.org/10.1164/ajrccm.
160.3.9901004.

23.L. S. Eiland, “Respiratory Syncytial Virus: Diagnosis, Treatment
and Prevention,” Journal of Pediatric Pharmacology and Therapeutics
14, no. 2 (2009): 75-85, https://doi.org/10.5863/1551-6776-14.2.75.

24.F. P. Havers, L. A. Hicks, J. R. Chung, et al., “Outpatient Antibiotic
Prescribing for Acute Respiratory Infections During Influenza Sea-
sons,” JAMA Network Open 1, no. 2 (2018): 180243, https://doi.org/10.
1001/jamanetworkopen.2018.0243.

25. M. B. Keita Fakeye, L. J. Samuel, E. F. Drabo, K. Bandeen-Roche,
and J. L. Wolff, “Caregiving-Related Work Productivity Loss Among
Employed Family and Other Unpaid Caregivers of Older Adults,” Value
in Health 26, no. 5 (2023): 712-720, https://doi.org/10.1016/jjval.2022.
06.014.

26. R. Godefroy, A. Giraud-Gatineau, M. T. Jimeno, et al., “Respiratory
Syncytial Virus Infection: Its Propensity for Bacterial Coinfection and
Related Mortality in Elderly Adults. Open Forum,” Infectious Diseases 7,
no. 12 (2020): ofaa546, https://doi.org/10.1093/ofid/ofaa546.

27. S. Narejos Pérez, J. M. Ramoén Torrell, A. Poder, et al., “Respiratory
Syncytial Virus Disease Burden in Community-Dwelling and Long-
Term Care Facility Older Adults in Europe and the United States: A
Prospective Study,” Open Forum Infectious Diseases 10, no. 4 (2023):
ofad111, https://doi.org/10.1093/ofid/ofad111.

8 of 8

Influenza and Other Respiratory Viruses, 2024

85U801 SUOWILLOD 8A 181D 3|cedl[dde 8Ly Aq peusenob afe sejole YO ‘8sN JO S8|nJ oy Akeid178U1IUO /8|1 UO (SUORIPLOD-PUR-SLLIBIALID A 1M ALRIq 1 BUI[UO//:SdNL) SUORIPUOD pUe Swie | 8u18es *[520z/2T/cz] uo AriqiTauluo Ao ‘1reg 1a 1pmis 11Bea A1sieAlun Aq 67002 AITTTT OT/I0pA0D A8 1M Ale.d 1 jpuluo//:Sdny Woly papeojumod ‘2T %202 ‘65920SLT


https://doi.org/10.1183/13993003.02688-2020
https://doi.org/10.1183/13993003.02688-2020
https://doi.org/10.1183/13993003.03766-2020
https://doi.org/10.1183/13993003.03766-2020
https://doi.org/10.2807/1560-7917.ES.2019.24.40.1900157
https://doi.org/10.2807/1560-7917.ES.2019.24.40.1900157
https://doi.org/10.3390/children9121984
https://doi.org/10.1186/s12879-021-06397-w
https://doi.org/10.1186/s12879-021-06397-w
https://www.ecdc.europa.eu/en/publications-data/operational-considerations-respiratory-virus-surveillance-europe
https://www.ecdc.europa.eu/en/publications-data/operational-considerations-respiratory-virus-surveillance-europe
https://www.ecdc.europa.eu/en/publications-data/operational-considerations-respiratory-virus-surveillance-europe
https://www.r-project.org/
https://www.salute.gov.it/portale/temi/documenti/epidemiologica/Influnet_2023_14.pdf
https://www.salute.gov.it/portale/temi/documenti/epidemiologica/Influnet_2023_14.pdf
https://www.salute.gov.it/portale/temi/documenti/epidemiologica/Influnet_2023_14.pdf
https://doi.org/10.1080/20477724.2022.2038053
https://doi.org/10.1056/NEJMoa043951
https://doi.org/10.1164/ajrccm.160.3.9901004
https://doi.org/10.1164/ajrccm.160.3.9901004
https://doi.org/10.5863/1551-6776-14.2.75
https://doi.org/10.1001/jamanetworkopen.2018.0243
https://doi.org/10.1001/jamanetworkopen.2018.0243
https://doi.org/10.1016/j.jval.2022.06.014
https://doi.org/10.1016/j.jval.2022.06.014
https://doi.org/10.1093/ofid/ofaa546
https://doi.org/10.1093/ofid/ofad111

	RSV Disease Burden in Older Adults: An Italian Multiregion Pilot Study of Acute Respiratory Infections in Primary Care Setting, Winter Season 2022–2023
	ABSTRACT
	1   |   Background
	2   |   Methods
	2.1   |   Study Design and Settings
	2.2   |   Patient Recruitment and Case Definition
	2.3   |   Laboratory Methods
	2.4   |   Data Collection
	2.5   |   Statistical Analysis

	3   |   Results
	3.1   |   Sample Characteristics
	3.1.1   |   Demographic and Social Characteristics of all ARI Recruited Cases
	3.1.2   |   Pre-­Existing Clinical Conditions and Influenza, PCV, and COVID-­19 Vaccination Status of RSV Confirmed Cases
	3.1.3   |   Laboratory Results
	3.1.4   |   Access to Primary Care Services

	3.2   |   Trend of ARI and RSV Cases
	3.3   |   Follow-­Up and Treatment
	3.3.1   |   Symptoms Persistence and Health System Utilization
	3.3.2   |   Complications and Socio-­Economic Impact

	3.4   |   Regression Analysis

	4   |   Discussion
	5   |   Conclusions
	Author Contributions
	Acknowledgments
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	Peer Review

	RSV ComNet Italy Study Contributors (Group Authorship)
	References


