
ORIG INAL ARTICLE

Burden of primary influenza and respiratory syncytial virus
pneumonia in hospitalised adults: insights from a 2-year
multi-centre cohort study (2017–2018)
Matteo Boattini ,1 Lorena Charrier,2 André Almeida,3,4 Eirini Christaki,5,6 Torcato Moreira Marques,3

Valentina Tosatto,3,4 Gabriele Bianco,1 Marco Iannaccone,1 Georgios Tsiolakkis,6 Christos Karagiannis,7

Panagiota Maikanti,7 Lourenço Cruz,3 Diogo Ant~ao,3 Maria Inês Moreira,3 Rossana Cavallo1 and
Cristina Costa1

1Microbiology and Virology Unit, University Hospital Città della Salute e della Scienza di Torino, and 2Department of Public Health and Paediatrics,
University of Torino, Turin, Italy, 3Department of Internal Medicine 4, Hospital de Santa Marta, Central Lisbon Hospital Centre, and 4NOVA Medical
School, Universidade Nova de Lisboa, Lisbon, Portugal, and 5Medical School, University of Cyprus, and Departments of 6Medicine, and 7Microbiology,
Nicosia General Hospital, Nicosia, Cyprus

Key words
influenza, respiratory syncytial virus,
pneumonia, NIV failure, inhospital death.

Correspondence
Matteo Boattini, Microbiology and Virology Unit,
University Hospital Città della Salute e della
Scienza di Torino, Corso Bramante 88/90, Turin
10126, Italy.
Email: matteo.boattini@unito.it

Received 8 March 2021; accepted
28 April 2021.

Abstract

Background: Viral community-acquired pneumonia (CAP) is a potentially serious ill-

ness, particularly in adult patients with underlying chronic conditions. In addition to

the most recent SARS-CoV-2, influenza, and respiratory syncytial virus (RSV) are con-

sidered the most relevant causes of viral CAP.

Aims: To describe the clinical features of hospitalised adults admitted for influenza-A/

B and RSV pneumonia and analyse, according to aetiology, factors associated with non-

invasive ventilation (NIV) failure and in-hospital death (IHD).

Methods: This was a retrospective and multi-centre study of all adults who were

admitted for laboratory-confirmed influenza-A/B or RSV pneumonia, during two con-

secutive winter seasons (October–April 2017–2018 and 2018–2019) in three tertiary

hospitals in Portugal, Italy and Cyprus.

Results: A total of 356 adults were included in the study. Influenza-A, influenza-B and

RSV were deemed to cause pneumonia in 197 (55.3%), 85 (23.9%) and 74 (20.8%)

patients, respectively. Patients with both obstructive sleep apnoea or obesity hypo-

ventilation syndrome and influenza-A virus pneumonia showed a higher risk for NIV

failure (odds ratio (OR) 4.66; 95% confidence interval (CI) 1.42–15.30). Patients sub-

mitted to NIV showed a higher risk for IHD, regardless of comorbidities (influenza-A

OR 3.00; 95% CI 1.35–6.65, influenza-B OR 4.52; 95% CI 1.13–18.01, RSV OR 5.61;

95% CI 1.26–24.93).

Conclusion: The increased knowledge of influenza-A/B and RSV pneumonia burden

may contribute to a better management of patients with viral CAP.

Introduction

Viral community-acquired pneumonia (CAP) is a poten-

tially serious illness accounting for relevant rates of admis-

sion, mortality and high hospital costs, particularly in

adult patients with underlying chronic conditions. In

addition to the most recent SARS-CoV-2, influenza and

respiratory syncytial virus (RSV) are considered the most

relevant causes of viral CAP.1 Several scores for patients

presenting with CAP, establishing site of care, predicting

risk for shock, need for intensive care or mechanical ven-

tilation and mortality have been described.2–6 The choice

of timing and type of ventilation in patients suffering from

CAP with respiratory failure is also an open debate, as

benefit from non-invasive ventilation (NIV) seems to be

more evident in selected patients.7,8 However, there is

limited evidence of the uselfulness of both these
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predictive rules and NIV in patients suffering from viral

CAP9–11 and new data might aid clinicians to grasp priori-

ties and timely manage care level. The aims of the present

study were to describe the clinical features of hospitalised

adults admitted for influenza A/B and RSV pneumonia

and to analyse, according to aetiology, factors associated

with NIV failure and inhospital death (IHD).

Methods

This work was a secondary analysis from a retrospective
and multi-centre study of all patients (age ≥18 years) who
were admitted for laboratory-confirmed influenza A/B or
RSV infection during two consecutive winter seasons
(October–April 2017–2018 and 2018–2019) in three ter-
tiary hospitals in Portugal, Italy and Cyprus.12 In this
study, all patients admitted for laboratory-confirmed
community-acquired influenza A/B or RSV pneumonia
were included. The laboratory confirmation was based on
a positive Xpert Flu/RSV PCR (Cepheid Diagnostics, Sun-
nyvale, CA, USA) on nasopharyngeal swabs obtained
from patients with signs or symptoms of viral infection
(abnormal body temperature, hypoxia, dyspnoea, cough,
sputum, chest pain, anorexia, lethargy, headache, myal-
gia, diarrhoea) and presenting with a pulmonary infiltrate
on chest X-ray performed on admission. The infection
was characterised as community-acquired if symptoms
pertaining to viral infection began up to 72 h from admis-
sion. Patients with viral co-infections (i.e. influenza A +

influenza B viruses, influenza A or influenza B virus +

RSV) were excluded. Variables assessed are listed in
Table 1. Use of ventilation was defined as NIV and/or
invasive mechanical ventilation (IMV) use. NIV failure
was defined as the need to switch to endotracheal intuba-
tion and IMV. Patients who were submitted to NIV and
died were not considered having NIV failure, as NIV was
considered the ceiling of care for these patients.

This study was conducted in accordance with the Dec-
laration of Helsinki. Formal ethical approval was
obtained by the institutional review board of the
coordinating centre (Central Lisbon Hospital Centre,
no. 762_2019). Informed consent was not deemed
required for the purposes of this study.

Statistical analysis

Descriptive data are shown as absolute (n) and relative
(%) frequencies for categorical data and as mean � stan-
dard deviation (SD) or median and interquartile range
(IQR), as appropriate, for continuous variables. Chi-
squared or Fisher’s exact test for categorical variables and
analysis of variance (ANOVA) with Bonferroni correction
or Kruskal-Wallis tests, as appropriate, for continuous
variables were used to evaluate differences in baseline
characteristics according to the aetiology of pneumonia.
On univariate analysis, odds ratios (OR) and their 95%
confidence intervals (CI) were calculated to identify fac-
tors associated with NIV failure and IHD according to
aetiology of pneumonia and estimate the strength of
those associations. Multivariable analysis models were

Table 1 Clinical features of patients admitted for influenza and RSV pneumonia

All (356) Influenza A, 55.3 (197) Influenza B, 23.9 (85) RSV, 20.8 (74) P-value

Mean age � SD (years) 69.1 � 16.1 68.3 � 15.9 68.9 � 15.8 71.2 � 16.9 0.411
Male 53.7 (191) 57.9 (114) 52.9 (45) 43.2 (32) 0.098
Smoker 18 (64) 20.3 (40) 18.8 (16) 10.8 (8) 0.188
Diabetes 25.6 (91) 23.9 (47) 29.4 (25) 25.7 (19) 0.618
COPD or asthma 30.1 (107) 27.9 (55) 28.2 (24) 37.8 (28) 0.260
OSA or OHS 6.5 (23) 7.6 (15) 3.5 (3) 6.8 (5) 0.438
CHF 25.3 (90) 23.9 (47) 27.1 (23) 27 (20) 0.789
CKD 16.6 (59) 15.7 (31) 10.6 (9) 25.7 (19) 0.034
SOT recipient 3.7 (13) 3.1 (6) 2.4 (2) 6.8 (5) 0.251
Haematological neoplasm 14.3 (51) 14.7 (29) 11.8 (10) 16.2 (12) 0.707
Solid neoplasm 5.6 (20) 4.1 (8) 4.7 (4) 10.8 (8) 0.109
Ventilation 32 (114) 35.5 (70) 25.9 (22) 29.7 (22) 0.251
Non-invasive ventilation 23.3 (83) 25.9 (51) 17.7 (15) 23 (17) 0.323
Invasive mechanical ventilation 18.8 (67) 23.4 (46) 15.3 (13) 10.8 (8) 0.040

Non-invasive ventilation failure 43.4 (36) 52.9 (27) 40 (6) 17.7 (3) 0.037
Median length of stay (IQR) (days) 10 (6.5–17.5) 11 (7–18) 8 (6–16) 11 (7–16) 0.170
Inhospital death 16 (57) 17.3 (34) 15.3 (13) 13.5 (10) 0.739

Note: Bold values denote statistical significance.
All data are shown as relative, % and absolute (n) frequencies unless otherwise stated. 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); COPD, chronic obstructive pulmonary
disease; IQR, interquartile range; OHS, obesity hypoventilation syndrome; OSA, obstructive sleep apnoea; RSV, respiratory syncytial virus; SD, standard
deviation; SOT, solid organ transplant.
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then fitted to investigate the independent effects of clini-
cal variables that turned out to be significantly associated
with the outcomes (NIV failure and IHD) at univariate
analysis, adjusting for possible confounders like age and
gender. For all tests, a P-value ≤ 0.05 was considered sig-
nificant. All analyses were performed using Stata 16.

Results

A total of 356 adults were admitted for influenza A/B
and RSV pneumonia during the study period in the three
centres. Influenza A, influenza B and RSV were deemed

to cause pneumonia in 197 (55.3%), 85 (23.9%) and 74
(20.8%) patients respectively.
Clinical features of patients included in the study are

reported in Table 1. Overall, mean age was 69.1
� 16.1 years, 53.7% were men and 18% were current
active smokers. The main co-morbidities observed were
chronic obstructive pulmonary disease (COPD) or
asthma (30.1%), diabetes (25.6%) and congestive heart
failure (25.3%). Ventilatory support was implemented in
32% of patients, with NIV used in 23.3%, and 43.4% of
these having failed. Median length of stay was 10 days
(IQR 6.5–17.5), whereas IHD was 16%. Antiviral ther-
apy with neuraminidase inhibitor was given in 88.8%

Table 2 Uni- and multivariable analyses for factors associated with NIV failure and inhospital death in patients admitted for influenza A, influenza B
and RSV pneumonia

Outcomes

Univariate analysis Multivariable analysis

Characteristics NIV failure OR
(95% CI)

Inhospital death OR
(95% CI)

NIV failure OR
(95% CI)

Inhospital death OR
(95% CI)

Influenza A virus pneumonia
Age 0.95 (0.92–0.98) 1.00 (0.98–1.03) 0.96 (0.93–0.99) 1.01 (0.98–1.04)
Male 1.54 (0.65–3.63) 1.41 (0.65–3.05) 1.41 (0.56–3.54) 1.49 (0.67–3.32)
Diabetes 1.73 (0.72–4.18) 1.99 (0.89–4.42)
CHF 0.22 (0.05–0.98) 0.49 (0.18–1.37) 0.35 (0.07–1.73)
CKD 0.63 (0.17–2.25) 1.50 (0.58–3.83)
COPD or asthma 0.40 (0.13–1.23) 1.09 (0.48–2.46)
OSA or OHS 5.11 (1.65–15.80) 1.84 (0.54–6.17) 4.66 (1.42–15.30)
NIV — 2.78 (1.28–6.02) 3.00 (1.35–6.65)
NAI treatment 1.66 (0.36–7.57) 0.39 (0.14–1.05)

Influenza B virus pneumonia
Age 1.00 (0.95–1.06) 1.01 (0.97–1.06) 1.00 (0.94–1.06) 1.02 (0.98–1.08)
Male 1.85 (0.32–10.70) 1.51 (0.45–5.07) 1.38 (0.22–8.63) 1.40 (0.39–4.97)
Diabetes 2.59 (0.48–13.82) 1.07 (0.29–3.89)
CHF 1.38 (0.23–8.10) 2.77 (0.81–9.38)
CKD 5.14 (0.79–33.24) 1.68 (0.30–9.21)
COPD or asthma 5.90 (1.00–34.69) 1.74 (0.50–5.99) 5.55 (0.90–34.09)
OSA or OHS † †
NIV — 3.87 (1.05–14.24) 4.52 (1.13–18.01)
NAI treatment 0.78 (0.14–4.13)

Respiratory syncytial virus
pneumonia

Age 0.96 (0.90–1.03) 0.98 (0.94–1.02) 0.97 (0.93–1.02)
Male 0.64 (0.05–7.44) 2.19 (0.56–8.54) 2.88 (0.65–12.68)
Diabetes 1.47 (0.12–17.22) 0.28 (0.03–2.40)
CHF 1.36 (0.11–15.97) 2.00 (0.50–8.00)
CKD 1.47 (0.12–17.22) 0.69 (0.13–3.58)
COPD or asthma † 1.78 (0.46–6.81)
OSA or OHS † 1.66 (0.16–16.63)
NIV — 4.33 (1.07–17.39) 5.61 (1.26–24.93)

†Omitted for no cases.
Note: Bold values denote statistical significance.
CHF, chronic heart failure (Class II New York Heart Association or worse); CI, confidence interval; CKD, chronic kidney disease (kidney disease: improv-

ing global outcomes 2012 stage 3A or worse); COPD, chronic obstructive pulmonary disease; NAI, neuraminidase inhibitor; NIV, non-invasive ventila-
tion; OHS, obesity hypoventilation syndrome; OR, odds ratio; OSA, obstructive sleep apnoea.
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(n = 175) and 87.1% (n = 74) of patients with influenza
A and influenza B pneumonia respectively (data not
shown).

Comparing the three groups according to viral
aetiology of pneumonia, patients with RSV pneumonia
suffered more from chronic kidney disease (CKD; Kid-
ney Disease: Improving Global Outcomes 2012, stage 3A
or worse, P = 0.034), whereas patients with influenza A
pneumonia suffered more frequently from NIV failure
(P = 0.037) and were more frequently submitted to IMV
(P = 0.040) than patients of the other two groups.

Results of univariate and multivariable analyses that
evaluated the association of clinical variables with NIV
failure and IHD according to aetiology of pneumonia are
shown in Table 2.

Among patients with influenza A virus pneumonia,
older patients (OR 0.96; 95% CI 0.93–0.99) showed a
lower risk and those with obstructive sleep apnoea or
obesity hypoventilation syndrome (OSA or OHS, OR
4.66; 95% CI 1.42–15.30) showed a higher risk for NIV
failure, whereas no factors were identified in both those
with influenza B virus and RSV pneumonia after
adjusting for possible confounders. Patients submitted to
NIV showed a higher risk for IHD, regardless of com-
orbidities (influenza A: OR 3.00, 95% CI 1.35–6.65;
influenza B: OR 4.52, 95% CI 1.13–18.01: RSV: OR
5.61, 95% CI 1.26–24.93).

Discussion

The present study provided a comprehensive analysis of
influenza A/B and RSV pneumonia burden in a large
cohort of southern European hospitalised adults. While
patients with RSV pneumonia were found to suffer from
CKD more than those with influenza pneumonia, all the
other comorbidities were largely similar. We also docu-
mented that patients who suffered from influenza A
pneumonia tended to have higher rates of both NIV fail-
ure and IMV. Among these, patients with OSA or OHS
showed a higher risk for NIV failure but comparable risk
of IHD. Patients submitted to NIV showed a higher likeli-
hood of IHD regardless of both viral aetiology and
comorbidities.

Viral CAP is a relevant cause of hospitalisation, being
present in more than 30% of patients admitted for influ-
enza and RSV infections.1,13–16 The burden of disease
severity for both the infections are similar, especially in
older adults.13,16 Advanced age, immunodepression and
cardiopulmonary disease were reported to be the main
predictors of pneumonia.1 Our findings also highlighted
that patients hospitalised for RSV pneumonia had a
higher rate of CKD corroborating evidence of higher inci-
dence of comorbidities in patients infected with RSV.13,15

The widespread NIV use over the decades did not per-
mit full clarification of its generalizability in patients with
viral pneumonia in terms of reduction of IMV rate, hospi-
tal stay, mortality, and increased mortality following NIV
failure.16–19 In addition, evidence available so far mainly
regarding NIV management of patients with influenza A
(H1N1) pneumonia, and a little data supports NIV use in
patients with influenza B or RSV pneumonia.

Overall, the NIV implementetion rate in our cohort
(23.3%) was comparable in the three patients groups,
quite lower than recent reports mostly performed in
intensive care unit (ICU) settings17–19 and more similar
to a large cohort of patients admitted for influenza or
RSV infections.16 Nevertheless, our data on NIV failure
(43.4%) are similar to those reported in ICU patients,17–
19 highlighting in this context both the relevant weight
in terms of both severity of influenza A pneumonia and
NIV use as a first and immediate attempt of support. Fac-
tors associated with NIV failure, mainly reported in ICU
patients with influenza A (H1N1) pneumonia, are
related with the presence of two or more lung quadrant
opacities, other-than-respiratory organ disfunction and
the use of corticosteroids.17–19 Our study analysed the
relevance of comorbidities and identified patients with
OSA or OHS and influenza A pneumonia to be at higher
risk for NIV failure. The fact that some of these patients
were already on chronic ambulatory bi-level positive air-
way pressure ventilation therapy probably highlighted
the reduced non-invasive therapeutic field in presence of
these comorbidities. Older patients were found to have a
lower risk of NIV failure but it was probably due to
accepting NIV as a ceiling for therapeutic effort in these
patients.

Conversely, the present study was underpowered for
identifying factors associated with the outcomes for both
influenza B and RSV pneumonia patients due to the
reduced samples size, stressing the need for further stud-
ies to fill this gap of knowledge.

Our data on overall IHD (16%) were consistent with
evidence ranging from 5.6% to 44.4% according to dis-
ease severity and care level,1,10,13–20 and identified
patients submitted to NIV at higher risk for a fatal out-
come. This finding is probably partial because our study
did not assess severity of organ dysfunction on pneumo-
nia presentation but seemed to be more relevant than
both viral aetiology and comorbidities. Therefore, it
should encourage clinicians to implement a more
defined predictive tool for choosing who and how to
ventilate.10,17–20

The present study had limitations. Since respiratory
viruses can be present in the upper airways without
causing illness, our study using PCR with nasopharyn-
geal swabs may have overestimated the frequency of
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influenza and RSV as a cause of CAP. In addition, the
limited number of patients with influenza B and RSV
pneumonia hindered the identification of risk factors
for the considered outcomes. Several factors contribut-
ing to pneumonia severity and mortality including
frailty scores, viral subtype, presence of mixed viral and
bacterial pneumonia, respiratory failure, and occur-
rence of systemic complications were not assessed. In
addition, post-discharge assessments were also not
conducted.

Conclusion

Adults hospitalised for influenza and RSV pneumonia
have a high need of care and risk of mortality. The
choice of NIV as first respiratory support seems to weigh
more than underlying chronic conditions in terms of
IHD and should be cautioned and based more on accu-
rate and reliable prediction tools. The increased knowl-
edge of influenza A/B and RSV pneumonia burden may
contribute to a better management of patients with
viral CAP.

References

1 Cavallazzi R, Ramirez JA. Influenza and

viral pneumonia. Clin Chest Med 2018;

39: 703–21.

2 Fine MJ, Auble TE, Yealy DM,

Hanusa BH, Weissfeld LA, Singer DE

et al. A prediction rule to identify low-

risk patients with community-acquired

pneumonia. N Engl J Med 1997; 336:

243–50.

3 Aujesky D, Auble TE, Yealy DM,

Stone RA, Obrosky DS, Meehan TP et al.

Prospective comparison of three

validated prediction rules for prognosis

in community-acquired pneumonia.

Am J Med 2005; 118: 384–92.

4 España PP, Capelastegui A, Gorordo I,

Esteban C, Oribe M, Ortega M et al.

Development and validation of a clinical

prediction rule for severe community-

acquired pneumonia. Am J Respir Crit

Care Med 2006; 174: 1249–56.

5 Charles PG, Wolfe R, Whitby M,

Fine MJ, Fuller AJ, Stirling R et al.

SMART-COP: a tool for predicting the

need for intensive respiratory or

vasopressor support in community-

acquired pneumonia. Clin Infect Dis

2008; 47: 375–84.

6 Metlay JP, Waterer GW, Long AC,

Anzueto A, Brozek J, Crothers K et al.

Diagnosis and treatment of adults with

community-acquired pneumonia. An

official clinical practice guideline of the

American Thoracic Society and

Infectious Diseases Society of America.

Am J Respir Crit Care Med 2019; 200:

e45–67.

7 Valley TS, Walkey AJ, Lindenauer PK,

Wiener RS, Cooke CR. Association

between noninvasive ventilation and

mortality among older patients with

pneumonia. Crit Care Med 2017; 45:

e246–54.

8 Stefan MS, Priya A, Pekow PS, Lagu T,

Steingrub JS, Hill NS et al. The

comparative effectiveness of

noninvasive and invasive ventilation in

patients with pneumonia. J Crit Care

2018; 43: 190–6.

9 Bjarnason A, Thorleifsdottir G, Löve A,

Gudnason JF, Asgeirsson H,

Hallgrimsson KL et al. Severity of

influenza A 2009 (H1N1) pneumonia is

underestimated by routine prediction

rules. Results from a prospective,

population-based study. PLoS One 2012;

7: e46816.

10 Chen L, Han X, Li YL, Zhang C, Xing X.

FluA-p score: a novel prediction rule for

mortality in influenza A-related

pneumonia patients. Respir Res 2020;

21: 109.

11 Arabi YM, Fowler R, Hayden FG.

Critical care management of adults with

community-acquired severe respiratory

viral infection. Intensive Care Med 2020;

46: 315–28.

12 Almeida A, Boattini M, Christaki E,

Moreira Marques T, Moreira I, Cruz L

et al. Comparative virulence of seasonal

viruses responsible for lower respiratory

tract infections: a southern European

multi-centre cohort study of hospital

admissions. Infection 2021; 49: 1–8.

13 Atamna A, Babich T, Froimovici D,

Yahav D, Sorek N, Ben-Zvi H et al.

Morbidity and mortality of respiratory

syncytial virus infection in hospitalized

adults: comparison with seasonal

influenza. Int J Infect Dis 2021; 103:

489–93.

14 Ishida T, Seki M, Oishi K, Tateda K,

Fujita J, Kadota JI et al. Clinical

manifestations of adult patients

requiring influenza-associated

hospitalization: a prospective

multicenter cohort study in Japan via

internet surveillance. J Infect Chemother

2021; 27: 480–5.

15 Tseng HF, Sy LS, Ackerson B, Solano Z,

Slezak J, Luo Y et al. Severe morbidity

and short- and mid- to Long-term

mortality in older adults hospitalized

with respiratory syncytial virus

infection. J Infect Dis 2020; 222:

1298–310.

16 Chen L, Han X, Bai L, Zhang J. Clinical

characteristics and outcomes in adult

patients hospitalized with influenza,

respiratory syncytial virus and human

metapneumovirus infections. Expert Rev

Anti Infect Ther 2020; 19: 1–10.

17 Masclans JR, Pérez M, Almirall J,

Lorente L, Marqués A, Socias L et al.

Early non-invasive ventilation

treatment for severe influenza

pneumonia. Clin Microbiol Infect 2013;

19: 249–56.

18 Hern�andez Garcés H, Navarro Lacalle A,

Lizama L�opez L, Zaragoza CR. Risk

factors associated to noninvasive

ventilation failure in primary influenza

A pneumonia in the critical care setting.

Med Intensiva 2021; 45: 347–53.

19 Rodríguez A, Ferri C, Martin-Loeches I,

Díaz E, Masclans JR, Gordo F et al. Risk

factors for noninvasive ventilation

failure in critically ill subjects with

confirmed influenza infection. Respir

Care 2017; 62: 1307–15.

20 Kao KC, Chang KW, Chan MC,

Liang SJ, Chien YC, Hu HC et al.

Predictors of survival in patients with

influenza pneumonia-related severe

acute respiratory distress syndrome

treated with prone positioning. Ann

Intensive Care 2018; 8: 94.

Primary influenza and RSV pneumonia

Internal Medicine Journal (2022) 1–5
© 2021 The Authors. Internal Medicine Journal published by John Wiley & Sons Australia, Ltd on behalf of Royal Australasian College of Physicians.

5


	 Burden of primary influenza and respiratory syncytial virus pneumonia in hospitalised adults: insights from a 2-year multi...
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	References


