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Abstract

In Europe, the respiratory syncytial virus (RSV) surveillance system is very heterogeneous

and there is growing evidence of the importance of RSV infections resulting in hospi-

talization of elderly patients. The aim of this study was to assess the severity of RSV

infection in the elderly living in the aged Southern European countries. We conducted a

retrospective study of elderly patients (≥65‐year old) admitted for laboratory‐confirmed

RSV infection in three tertiary hospitals in Portugal, Italy, and Cyprus over two con-

secutive winter seasons (2017–2018). Uni‐multivariable analyses were carried out to

evaluate the effect of clinical variables on radiologically confirmed pneumonia, use of

noninvasive ventilation (NIV), and in‐hospital death (IHD). A total of 166 elderly patients

were included. Pneumonia was evident in 29.5%. NIV was implemented in 16.3%, length

of stay was 11.8 ± 12.2 days, and IHD occurred in 12.1%. Multivariable analyses revealed

that the risk of pneumonia was higher in patients with chronic kidney disease (CKD)

(odds ratio [OR]: 2.57; 95% confidence interval [CI]: 1.12–5.91); the use of NIV was

higher in patients with obstructive sleep apnea or obesity hypoventilation syndrome

(OSA or OHS) (OR: 5.38; 95% CI: 1.67–17.35) and CKD (OR: 2.52; 95% CI: 1.01–6.23);

the risk of IHD was higher in males (OR: 3.30; 95% CI: 1.07–10.10) and in patients with

solid neoplasm (OR: 9.06; 95% CI: 2.44–33.54) and OSA or OHS (OR: 8.39; 95% CI:

2.14–32.89). Knowledge of factors associated with RSV infection severity may aid clin-

icians to set priorities and reduce disease burden. Development of effective antiviral

treatment and vaccine against RSV is highly desirable.
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1 | INTRODUCTION

Viral respiratory tract infections are a major public health

concern, as highlighted by severe acute respiratory syndrome

coronavirus 2 pandemic recently, especially when these affect

patients with age‐related chronic diseases.1 Influenza and

respiratory syncytial virus (RSV) are major viral pathogens

causing acute respiratory tract infections associated with

relevant rates of admission, mortality, and high hospital costs,

especially among older adults.2–11 In Europe, the RSV surveil-

lance system is very heterogeneous due to the lack of uniform

case definition and it often detects RSV infections within the

existing surveillance system for influenza.12–14 There is growing

evidence of the importance of RSV infections resulting in hos-

pitalization of elderly patients and for which no vaccines and

targeted therapeutic options are available. There is also limited

published evidence on factors associated with disease sever-

ity that may aid in setting priorities for elderly patients hospi-

talized due to RSV infection in the aged Southern European

countries. The aims of this study were to describe the clinical

features of elderly patients admitted for RSV infection and to

identify factors associated with pneumonia, use of noninvasive

ventilation (NIV), and in‐hospital death (IHD).

2 | METHODS

This was a secondary analysis of data collected in a retrospective

cohort study that assessed virulence of seasonal viruses responsible

for lower respiratory tract infections in hospitalized adults from

October 1, 2017 to April 30, 2018 and from October 1, 2018 to April

30, 2019 in three tertiary hospitals with a total capacity of 4500

beds in Portugal, Italy, and Cyprus.15

In this study, we included all elderly patients (≥65‐year old) who

were admitted to the hospital for laboratory‐confirmed community‐
acquired RSV infection. The laboratory confirmation was based on a

positive Xpert Flu/RSV PCR (Cepheid Diagnostics) on nasophar-

yngeal swabs obtained from patients with signs or symptoms of viral

infection. The infection was characterized as community‐acquired if

symptoms pertaining to viral infection began up to 72 h from ad-

mission. Pneumonia was defined as an acute lower respiratory tract

infection associated with new radiographic shadowing for which

there is no other explanation. Variables assessed are listed in

Table 1.

The Xpert Flu/RSV PCR is an automated, random‐access, mul-

tiplex real‐time, reverse transcription polymerase chain reaction

assay for the detection of influenza A, influenza B, and RSV, which is

unable to discriminate among influenza A subtypes. All samples

TABLE 1 Comparison of clinical
features of elderly patients admitted for
respiratory syncytial virus infection
according to the age group

65–74

years,

n = 41 (%)

75–84 years,

n = 62 (%)

85 years and

older,

n = 63 (%)

All,

n = 166 (%)

Mean age ± SD (years) 69.1 ± 2.9 79.6 ± 2.9 89.8 ± 3.9 80.9 ± 8.7

Male 24 (58.5) 25 (40.3) 14 (22.2)a 63 (38)

Smoker 6 (14.6) 8 (12.9) 2 (3.2) 16 (9.6)

Diabetes 14 (34.2) 27 (43.6) 14 (22.2)a 55 (33.1)

COPD or asthma 21 (51.2) 24 (38.7) 19 (30.2) 64 (38.6)

OSA or OHS 7 (17.1) 5 (8.1) 4 (6.4) 16 (9.6)

CHF 15 (36.6) 29 (46.8) 31 (49.2) 75 (45.2)

CKD 6 (14.6) 20 (32.3) 13 (20.6) 39 (23.5)

Solid neoplasm 6 (14.6) 7 (11.3) 3 (4.8) 16 (9.6)

Influenza A or B virus coinfection 5 (12.2) 5 (8.1) 1 (1.6) 11 (6.6)

Pneumonia on presentation 7 (17.1) 20 (32.3) 22 (34.9) 49 (29.5)

Noninvasively ventilated 6 (14.6) 11 (17.7) 10 (15.9) 27 (16.3)

Mean length of stay ± SD (days) 10.9 ± 9.8 13.9 ± 16.5 10.4 ± 7.4 11.8 ± 12.2

In‐hospital death 6 (14.6) 5 (8.1) 9 (14.3) 20 (12.1)

Abbreviations: COPD, chronic obstructive pulmonary disease; CHF, chronic heart failure (Class II New

York Heart Association or worse); CKD, chronic kidney disease (kidney disease: improving global

outcomes 2012, Stage 3A or worse); OSA or OHS, obstructive sleep apnea or obesity hypoventilation

syndrome.
aStatistically significant lower frequency.
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collected during routine labs working hours were run on the same

day, whereas samples collected at other times were tested the

next day.

This study was conducted in accordance with the Declaration of

Helsinki. Formal ethical approval was obtained by the institutional

review board of the coordinating center (Central Lisbon Hospital

Center, no. 762_2019). Informed consent was not deemed required

for the purposes of this study.

2.1 | Statistical analysis

Descriptive data are shown as absolute (n) and relative (%) fre-

quencies for categorical data and as mean ± SD for continuous vari-

ables. χ2 and Kruskal–Wallis tests, as appropriate, were used to

evaluate differences in baseline characteristics according to the age

group. Logistic regression analysis was performed to identify factors

associated with pneumonia, NIV use, and IHD, using a two‐step
model. First, a univariate analysis including age, gender, current ac-

tive smoker, diabetes, chronic obstructive pulmonary disease

(COPD) or asthma, obstructive sleep apnea or obesity hypoventila-

tion syndrome (OSA or OHS), chronic heart failure (CHF) (Class II

New York Heart Association or worse), chronic kidney disease (CKD)

(KDIGO 2012, Stage 3A or worse), solid neoplasm, influenza A or B

coinfection, and radiological signs of pneumonia was run to evaluate

independent factors associated with the outcomes. Second, all the

significant or clinically relevant factors were included in a multi-

variable analysis, adjusting for age and gender.

For all tests, a p ≤ .05 was considered significant.

All analyses were performed with SPSS v. 25.0 (IBM Corp.).

3 | RESULTS

The number of elderly patients included in the study was 166, of

which 41 (24.7%), 62 (37.3%), and 63 (38%) were 65–74, 75–84, and

85‐year old and above, respectively.

Clinical features and comparison according to age group of pa-

tients included in the study are reported in Table 1.

The mean age was 80.9 ± 8.7 (range, 65–102] years, 63 (38%)

were men, and 9.6% were current active smokers. The main co-

morbidities observed were diabetes in (33.1%), COPD or asthma

(38.6%), CHF (45.2%), CKD (23.5%), OSA or OHS (9.6%), and solid

neoplasm (9.6%). Influenza A and B virus coinfection was detected in

six and five patients, respectively, with an overall rate of 6.6%.

Radiological signs of pneumonia were present on the chest X‐ray
exams of 29.5% (n = 49); 16.3% (n = 27) were submitted to NIV, and

seven patients (4.2%) were invasively mechanically ventilated.

Among patients submitted to NIV or invasive mechanical ventilation,

74.1% (n = 20) and 57.1% (n = 4) survived admission, respectively.

The mean length of stay was 11.8 ± 12.2 days and IHD was 12.1%

(n = 20), with 14.6%, 8.1%, and 14.3% for the youngest‐, middle‐, and
oldest old, respectively.

Comparing clinical features of the three groups, patients 85

years and older showed a statistically significant lower frequency of

male gender (p < .01) and diabetes (p = .04).

Results of univariable and multivariable analyses that evaluated

the association of clinical variables with pneumonia, NIV use, and

IHD are shown in Table 2. In univariate analysis, no statistically

significant association between age and outcomes was found. Mul-

tivariable analyses revealed that the risk of pneumonia was higher in

patients with CKD (odds ratio [OR]: 2.57; 95% confdience interval

[CI]: 1.12–5.91); the use of NIV was higher in patients with OSA or

OHS (OR: 5.38; 95% CI: 1.67–17.35) and CKD (OR: 2.52; 95%

CI: 1.01–6.23); the risk of IHD was higher in males (OR: 3.30; 95% CI:

1.07–10.10) and in patients with solid neoplasm (OR: 9.06; 95% CI:

2.44–33.54) and OSA or OHS (OR: 8.39; 95% CI: 2.14–32.89).

4 | DISCUSSION

This study provided one of the largest assessments available so far of

clinical features and factors contributing to RSV infection severity in

Southern European elderly patients.

It showed how RSV infection can result in a remarkable pro-

portion of elderly patients presenting with pneumonia, NIV use, and

IHD. No association between age and outcomes was found. The risk

of pneumonia and NIV use were higher in patients suffering from

chronic conditions, such as CKD, whereas NIV use and the risk of

IHD were both higher in patients with OSA or OHS. The risk of IHD

was also higher in males and patients with solid neoplasm.

Overall, the number of hospitalized patients over the study

period were in line with recent evidence, showing a higher pre-

valence of RSV infection in the elderly.8,16 Radiological evidence of

pneumonia as patchy sub‐segmental alveolar infiltrates or lobar

consolidation was frequent, in line with recent reports revealing that

it is noted in 30%–50% of cases.3 The poor outcomes were also

documented and consistent with evidence avalable so far5,7,17: more

than 15% of cases necessitated noninvasive ventilatory support and

the overall IHD rate exceeded 10%. No association between age and

outcomes was found. This finding, in discordance with a previous

report,5 could highlight that the elderly are a nonhomogeneous, wide

age group that usually faces different levels of morbidity, disability,

and geriatric conditions that may be overlooked in the traditional

disease model.18

In addition, as clinical features were not so different among the

three age groups studied, risk factors of RSV infection severity were

examined overall, and some novelties were provided. The risk of

pneumonia on infection manifestation was higher in patients with

CKD, differing from evidence available so far, highlighting a double

risk of a serious outcome including pneumonia for patients with

COPD, CHF, hematopoietic stem cell transplantation, and lung

transplant recipients.2,19 The NIV use was higher in patients with

CKD and OSA or OHS, revealing that, in this kind of patients, RSV

probably caused infections with a respiratory failure that benefited

from application of NIV. Finally, the risk of IHD was higher in males
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and in patients with solid neoplasm and OSA or OHS. The association

between cancer and RSV infection is well documented20 and viral

infections must be kept in mind as differential diagnosis of fever in

patients with cancer or on immunosuppressive treatment. The

prognostic value of OSA or OHS for IHD is something new that

deserves further research to investigate the immune response to

RSV in the aging lung of patients bearing these comorbidities.

Our study had some limitations. Several factors contributing to in-

fection severity and mortality including frailty scores, presence of bac-

terial coinfection, presence of viral coinfection other than influenza,

respiratory failure, and occurrence of systemic complications were not

assessed. The body mass index was not evaluated, and the prognostic

value of obesity was not assessed. Moreover, our study lacks an as-

sessment of post‐discharge disability and follow‐up.
In conclusion, elderly patients hospitalized for RSV infection bear

high morbidity and mortality. Knowledge of factors associated with in-

fection severity may aid clinicians to set priorities and reduce disease

burden.

Development of effective antiviral treatment and vaccine against

RSV is highly desirable.
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