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SUMMARY

Objectives: We aimed to describe the incidence, presentation and clinical outcomes of RSV-associated acute
respiratory infection (ARI) in older adults using a new national Hospital-based ARI Sentinel Surveillance
(HARISS) system in England, prior to RSV vaccine introduction.
Methods: Adults aged >65 years from seven hospitals admitted for >24 hours with symptomatic ARI were
included. We estimated the hospitalisation rate of RSV-associated ARI compared to influenza-associated ARI
and assessed clinical outcomes using Poisson regression and mortality using Cox regression.
Results: This study included 2743 adults. During winter 2023/4 the hospitalisation rate for RSV-asso-
ciated ARI was 58.3 per 100,000, compared to 114.6 per 100,000 for influenza-associated ARI.
Hospitalisations increased with age. Exacerbation of chronic illness (lung disease, heart disease, frailty)
was a common admission reason in RSV-associated ARI, with a combined incidence of 33.1 per 100,000.
Most adults with RSV-associated ARI had at least one comorbidity (81%); a high proportion with im-
munosuppression (26%). Symptoms and clinical outcomes including mortality were similar between
RSV- and influenza-associated ARI; 30-day mortality 10.6% vs 8.7% (adjusted hazard ratio 0.85, 95%
confidence interval 0.6-1.2).

Conclusions: In England, RSV infection is a common cause of hospitalisation in older adults. Symptoms and
clinical outcomes, including mortality, are comparable to influenza.

Crown Copyright © 2025 Published by Elsevier Ltd on behalf of The British Infection Association.OGL 3.0

Introduction

Respiratory syncytial virus (RSV) is a common seasonal re-
spiratory virus that is well known for its high disease burden in
infants. RSV is also an important cause of acute respiratory infection
(ARI) in older adults, particularly in those living with frailty and
comorbidities." The global RSV-associated mortality rate in those
aged over 70 years surpassed that in children under five years in
2019.> However, testing for RSV in older adults is not as widespread
as testing for influenza or SARS-CoV-2, and the disease burden in
adults may be underestimated using existing routine surveillance
methods.

Previous UK modelling studies have estimated 156 hospitalisa-
tions per 100,000 persons (range 119-192) and 88 deaths per
100,000 persons (range 64-119) from RSV-attributable respiratory
disease in adults 65 years during an average season’ and an annual
hospital admission rate of 71 and 251 per 100,000 persons in adults
aged 65-74 years and 75 years and above respectively.” However,
these estimates are from ecological studies and reflect data prior to
the COVID-19 pandemic, which is known to have impacted RSV
epidemiology.”

From 1 September 2024 an RSV immunisation programme for
older adults was introduced in England.® The programme offers a
single dose of bivalent RSV pre-F vaccine (Abrysvo, Pfizer) to all
adults turning 75 years old alongside a one-off catch-up campaign
for those aged 75 to 79 years old. To inform future RSV immunisation
policy, it is pivotal to understand the burden and impact of RSV
disease in older adults in England.

Therefore, a new enhanced Hospital-based Acute Respiratory
Sentinel Surveillance (HARISS) system was introduced during the
2023/24 winter season with participating sites performing more
consistent diagnostic testing for RSV, influenza and SARS-CoV-2
among older adults admitted to hospital that meet agreed case
definitions for ARI. Surveillance data from HARISS has informed
and will continue to inform the RSV vaccination programme in
England.

This study aimed to describe the incidence, presentation, severity
and clinical outcomes of RSV-associated ARI in hospitalised older
adults. Specifically, this study estimates the incidence of RSV-asso-
ciated hospitalisation in older adults compared to influenza-asso-
ciated hospitalisation. Symptoms, severity of illness and clinical

outcomes were compared in older adults hospitalised with ARI who
tested positive on admission for RSV or influenza, or who tested
negative for RSV, influenza and SARS-CoV-2.

Materials and methods
Design and setting

This study involved a national, hospital-based, enhanced sur-
veillance system (HARISS) across seven sentinel National Health
Service (NHS) secondary care sites in England during winter 2023/4.
Sites within the surveillance network include geographical re-
presentation across England (Supplementary Figure 1). One site
contributed RSV case data only.

Cohort

All HARISS sites were advised to test for RSV, influenza (A and B)
and SARS-CoV-2 in patients aged >65 years admitted to hospital (for
224 hours) where the reason for admission was symptomatic ARIL.
Testing had to take place within 48 hours of admission and patients
admitted for at least 24 hours to be included in the study.
Symptomatic ARI included patients presenting with the following
suspected diagnoses on admission:

1. Pneumonia, or pneumonitis

2. Non-pneumonia lower respiratory infection, or acute bronchitis

3. Exacerbation of chronic lung disease e.g. chronic obstructive
pulmonary disease

4. Exacerbation of chronic heart disease e.g. heart failure

. Exacerbation of frailty, or poor mobility e.g. fall

6. ARI with another reason for admission

w

For RSV cases, admissions included were between October 30,
2023 and February 11, 2024 (epidemiological week 44 to 6) and for
influenza cases between November 27, 2023 and March 31, 2024
(epidemiological week 48 to 13) to capture seasonal cases during
periods of peak activity. Test-negative cases (negative for RSV, in-
fluenza and SARS-CoV-2) were admitted between October 30, 2023
and March 31, 2024 (epidemiological week 44 to 13).



R. Symes, S.H. Keddie, J. Walker et al.

Journal of Infection 91 (2025) 106570

150

100+

RSV
) Jllllllll...-_—
0 J

150

-
o
o

a
o

Number of cases

o

Influenza

150

1004

50+

Nov Dec Jan

Negative

Feb Mar Abr

Admission date by epidemiological week

Fig. 1. Epidemiological curve of all included cases.

Laboratory analysis

Testing pathways were site-specific and performed at each
HARISS site. Nasopharyngeal or combined nose and throat swabs
were obtained as part of routine clinical management and tested
at each site by validated diagnostic platforms. Testing consisted of
molecular diagnostic assays including polymerase chain reaction
(PCR) testing conducted either in a laboratory setting or at the
point of care e.g. in the Emergency Department, by qualified
personnel. Diagnostic platforms used were Cepheid GeneXpert,
BioFire system, Hologic Panther Fusion, Roche cobas liat,
Abbott ID NOW, Alinity M, Qiagen:QIAstat-Dx and in-house PCR
respiratory panels.

Data collection

An electronic data capture form was completed for all known RSV
and influenza cases and a sample of patients who tested negative for
RSV, influenza and SARS-CoV-2. Negative cases were sampled in
proportion to the number of RSV and influenza cases by week, across
the surveillance period, i.e. larger numbers were sampled during
weeks of higher RSV and influenza activity.

The data capture form collected enhanced surveillance in-
formation on cause of admission (multiple causes selected if ap-
plicable), symptoms on admission, antiviral use on admission, and
in-hospital clinical outcomes using the Snap Survey platform’
(Supplementary file). Medical records were reviewed by trained staff
employed at each site. Clinical outcomes were captured at 30 days
after sample date, or at discharge, whichever was sooner.

Linked data sets

The Immunisation Information System (IIS) is a national vac-
cine register containing demographic information on the popu-
lation of England registered with a General Practitioner. IIS was
accessed for sex, ethnicity, index of multiple deprivation (IMD),
influenza/COVID-19 risk group status (comorbidities), and death
date. Comorbidities were identified from the NHS CaaS (Cohorting
as a Service),® developed for call-recall purposes to identify at-risk
individuals requiring influenza or COVID-19 vaccine based on
primary care electronic health records. Hospital Episode Statistics
(HES) is the national electronic database of hospital admissions,

outpatient appointments and emergency department attendances
at NHS hospitals in England.” HES was accessed to calculate the
length of stay.

Analysis

Demographic characteristics, coinfection, comorbidities, symp-
toms, and clinical outcomes were described for RSV, influenza and
negative cases. Mann-Whitney U tests and Pearson’s chi-squared
tests were used to compare demographic and comorbidities char-
acteristics between groups.

Hospitalisation rates were estimated using NHS trust catchment
populations produced by the Office for Health Improvement and
Disparities. Catchment populations from 2019 were used as the latest
figures, not subject to COVID-19 pandemic changes in hospital activity.'°

Poisson regression was used to estimate the relative risk of each
clinical outcome in RSV-associated ARI compared to influenza-as-
sociated ARI and test-negative ARI. To compare mortality between
groups, hazard ratios were estimated using Cox regression. Death
outcomes considered were death during admission due to ARI at 30
days or discharge (whichever was sooner), and all-cause mortality at
30, 60 and 90 days. Models were adjusted for age, sex, ethnicity,
IMD, geographic region and presence of at least one comorbidity.
Antiviral use prior to admission and influenza vaccination status
were not included in the final models as they made no difference to
the relative risks or hazard ratios. We regarded p-values <0.05 as
statistically significant.

For cases who were admitted with the same pathogen within 30
days, only the first admission was included. For cases admitted with
separate RSV and influenza episodes, these were treated as in-
dependent episodes if the admission dates were at least 14 days
apart. Cases were excluded from the clinical outcome and mortality
analyses if they had coinfection or if demographic characteristics
included in the model were not available.

Analyses were completed using R Studio 4.3.2 and Stata 18.'"'

Results
Cases

Between 30 October 2023 and 11 February 2024, 720 adults
aged 265 years were reported as testing RSV positive within
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Fig. 2. Admission reason for RSV, influenza and negative cases across age groups, with 95% confidence intervals.

48 hours of admission across seven hospital sites. Peak RSV hos-
pitalisations occurred during December 2023 (Fig. 1); ARI was the
primary reason for admission or contributed to admission in 611
cases (84.9%) (Fig. 2).

Between 27 November 2023 and 31 March 2024, 1250 adults aged
>65 years were reported as testing influenza positive (A or B) within
48 hours of admission across six sites. Peak influenza-positive hospi-
talisations occurred in the last week of December 2023 and again
during the end of January 2024 (Fig. 1); ARI was the primary reason for
admission or contributed to admission in 1032 cases (82.6%) (Fig. 2).

Of the 790 hospitalised cases sampled that tested negative for
RSV, influenza and SARS-CoV-2 within 48 hours of admission, ARI
was the primary reason for admission or contributed to admission in
469 cases (59.4%) (Fig. 2).

Characteristics of ARI cases

Of cases where ARI was the primary reason for admission or
contributed to admission (n=2112), the median age in RSV-asso-
ciated ARI was 80 years (IQR 73-86 years). The majority (84%)
identified as White British ethnicity, and 30% were in the most de-
prived IMD quintile. A high proportion had at least one comorbidity
(81%); 57% chronic heart or vascular disease, 47% chronic lung dis-
ease, 26% immunosuppressed (Table 1). In the 65-74- and 75-79-
year age groups a higher proportion of cases had at least one co-
morbidity (82% and 84% respectively), compared to 78% in the >80-
year age group. Chronic respiratory disease and immunosuppression
were more common in younger age groups, compared to the >80-
year age group (56% and 57% vs 37% respectively for chronic re-
spiratory disease and 34% and 29% vs 19%, respectively, for im-
munosuppression) (Supplementary Table 1).

In influenza-associated ARI, a lower proportion identified as White
British ethnicity (77%), with 36% in the most deprived quintile. A higher
proportion had at least one comorbidity (87%); however, there were
similar proportions of chronic respiratory and chronic heart and vascular
disease between groups. There were lower levels of immunosuppression

(20%) compared to RSV-associated ARI. The test-negative ARI group was
younger (median age 75). There were similar levels of comorbidities
compared to RSV-associated ARL

Coinfection with another respiratory pathogen was reported in
5% (n=32) of RSV-associated ARI cases and in 5% (n=56) of influenza-
associated ARI cases.

Incidence of RSV- and influenza-associated ARI hospitalisation

Of the 611 older adults hospitalised with RSV-associated ARI, 178
(29.1%) were aged 65-74 years, 138 (22.6%) 75-79 years and 295
(48.3%) 280 years; corresponding figures for older adults hospita-
lised with influenza-associated ARI (n=1032) were 337 (32.7%), 218
(211%) and 477 (46.2%).

Between 30 October 2023 and 11 February 2024, the incidence of
hospitalisation from RSV-associated ARI was 58.3 per 100,000 in
adults >65 years. Incidence showed an increasing trend from the
youngest (65-74 years, 30.9 per 100,000) to the oldest age group
(280 years, 107.9 per 100,000). In comparison, the incidence of
hospitalisation from influenza-associated ARI was 114.6 per 100,000
in adults >65 years between November 27, 2023 and March 31, 2024.
Similarly, incidence showed an increasing trend from the youngest
(65-74 years, 68.1 per 100,000) to the oldest age group (280 years,
203.3 per 100,000). There was variation in the incidence of both
RSV-associated ARI and influenza-associated ARI between hospital
sites (Table 2).

In cases with RSV-associated ARI, exacerbation of chronic lung
disease was the most common cause of admission in the 65-74 years
and 75-79 years age groups, while non-pneumonia lower re-
spiratory infection was the most frequent cause of admission in
cases 280 years. In influenza-associated ARI cases, non-pneumonia
lower respiratory infection was the commonest cause of admission
in patients aged 65-74 and 75-79 years. Exacerbation of frailty or
poor mobility had the highest incidence in those aged >80 years
(Table 2).
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Table 1
Characteristics of RSV-associated ARI, influenza-associated ARI and test-negative ARI cases.
RSV-associated ARI Influenza-associated ARI p-value® RSV vs Test-negative ARI p-value® RSV vs test-
n=611 n=1032 influenza n=469 negative
Age, median (IQR) 80 (73-86) 79 (73-85) 0.185 75 (71-84) <0.001
Sex, female (%) 363 (59) 560 (54) 0.047 239 (51) 0.006
Ethnicity, n (%) 0.001 0.026
White - British 515 (84) 799 (77) 372 (79)
White - Other 32 (5) 69 (7) 39 (8)
Mixed or multiple ethnic groups 0 (0) 7 (1) 4 (1)
Asian or Asian British 28 (5) 86 (8) 21 (4)
Black, Black British, Caribbean or 7 (1) 27 3) 1 (2)
African
Other ethnic group 10 (2) 15 (1) 5 (1)
Deprivation (IMD quintile), n (%) 0.002 0.422
1 (Most deprived) 181 (30) 371 (36) 133 (28)
2 95 (16) 186 (18) 89 (19)
3 101 (17) 170 (16) 79 17)
4 93 (15) 148 (14) 78 17)
5 (Least deprived) 136 (22) 155 (15) 88 (19)
Comorbidities, n (%)
At least one comorbidity 492 (81) 900 (87) <0.001 376 (80) 0.946
Chronic respiratory disease 287 (47) 509 (49) 0.384 228 (49) 0.636
Chronic heart disease & vascular 350 (57) 602 (58) 0.715 264 (56) 0.791
disease
Chronic kidney disease 168 (27) 314 (30) 0.228 120 (26) 0.526
Diabetes & other endocrine disorders 164 (27) 334 (32) 0.021 137 (29) 0.428
Chronic neurological disease 159 (26) 364 (35) <0.001 137 (29) 0.273
Immunosuppression 157 (26) 208 (20) 0.011 110 (23) 0.438
Morbid obesity 31 (5) 42 (4) 0.406 28 (6) 0.612
Chronic liver disease 22 (4) 41 (4) 0.805 15 3) 0.848
Severe mental illness 20 3) 47 (5) 0.254 17 (4) 0.884
Asplenia 7 (1) 17 2) 0.544 5 (1) 0.902
Number of comorbidity risk flags, 2 (1-3) 2 (1-3) 0.034 2 (1-3) 0.817

median (IQR)

2 Comparison of RSV-associate ARI and influenza-associated ARI cases using Chi-squared test for categorical variables and Mann-Whitney U test for continuous variables.
b Comparison of RSV-associated ARI and test-negative ARI using Chi-squared test for categorical variables and Mann-Whitney U test for continuous variables.

Table 2
Incidence of RSV- and influenza-associated ARI hospitalisation.

RSV-associated ARI

Influenza-associated ARI

65-74 years old  75-79 >80 years old All ages 65-74 75-79 years old 280 years old All ages
years old years old
Hospital admission rate per 30.9 69.6 107.9 58.3 68.1 128.2 203.3 114.6
100,000 persons (26.5- 35.8) 58.4- 82.2)  (96.0- 121.0) (53.8-63.1) (61.0-75.8) (111.8- 146.4) (185.4- 222.3) (107.7- 121.9)
(95% confidence intervals)
Minimum and maximum 413 to 774 61.2 to 1474
across HARISS sites
By cause of admission per
100,000 persons?
Pneumonia or 8.3 23.7 40.2 19.6 20.0 435 843 41.2
pneumonitis
Non-pneumonia lower 10.9 23.7 40.6 211 24,7 459 69.3 40.3
respiratory tract infection
Exacerbation of chronic 13.0 26.2 22.7 18.0 174 276 31.2 229
lung disease
Exacerbation of chronic 1.0 2.5 5.9 2.6 3.6 53 10.7 58
heart disease
Exacerbation of frailty or 3.0 18.2 28.5 12.5 14.8 35.9 86.5 374
poor mobility
ARI with another reason 3.8 9.1 13.2 7.3 144 329 458 26.0

for admission

2 Multiple causes of admission could be selected if applicable.

Symptoms and signs on admission in ARI cases

cases (Fig. 3).

The three commonest symptoms and signs in RSV-associated

these symptoms and signs was similar for test-negative ARI

ARI were new or increased cough (77%), shortness of breath (76%) Clinical outcomes and mortality in ARI cases

and new or increased sputum volume (43%). The three commonest

symptoms in influenza-associated ARl were new or increased Models were adjusted for age, sex, ethnicity, IMD, region and
cough, shortness of breath and fever. The relative frequency of presence of at least one comorbidity. In RSV-associated ARI, 68.8%
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>=25/min
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B s
. Influenza
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wheezing

Symptoms and signs

Fig. 3. Symptoms and signs in RSV-associated ARI, influenza-associated ARI and test-negative ARI cases.

required oxygen therapy. The relative risk (RR) was not significantly
different after adjustment when compared to influenza-associated
ARI or test-negative ARIL. Although the proportion of patients re-
ceiving high flow nasal oxygen, non-invasive ventilation or con-
tinuous positive airway pressure was higher in RSV-associated ARI
than influenza-associated ARI (7.1% vs 5.5%) there was not a sig-
nificant difference in relative risk in the adjusted model (adjusted RR
1.21 (0.79,1.84)). Only seven RSV-associated ARI cases (1.2%) were
admitted to intensive care (ITU). There was no significant difference
in relative risk of ITU admission after adjustment in RSV-associated
ARI vs influenza-associated ARI (adjusted RR 0.45 (95% CI 0.20,1.06)
but there was significantly higher ITU admissions in test-negative
ARI when compared to RSV-associated ARI (adjusted RR 0.33 (95% CI
0.13,0.85) (Table 3).

There were no differences detected in in-hospital mortality from
ARI and all-cause mortality at 30 and 60 days in RSV-associated ARI
compared to influenza-associated ARI or test-negative ARIL. At 90
days the unadjusted hazard ratio (HR) showed that all-cause mor-
tality was higher in RSV-associated ARI compared to the influenza-
associated ARI (unadjusted HR 1.50 (95% CI 1.16,1.95)), but after
adjustment, there was no difference (adjusted HR 119 (95% CI
0.91,1.56) (Table 3). All-cause mortality at 30, 60 and 90 days in RSV-
associated ARI was higher in persons aged >80-years old compared
to those aged 65-74 and 75-79 years (30-day all-cause mortality
was 6.7%, 7.6% and 14.4% in persons aged 65-74, 75-79 and >80 years
respectively) (Supplementary Table 2).

RSV-associated ARI cases had a median length of stay of 6 days
(IQR 3-11). Length of stay was the same in influenza-associated ARI
cases and test-negative ARI cases, both with a median of 6 days
(IQR 3-11).

Discussion
Main findings

Data from the newly established HARISS surveillance system in-
dicate a substantial hospital burden of RSV-associated ARI in older
adults in England. The incidence of RSV-associated ARI hospitalisation
in a well-tested older adult population was around half of that of in-
fluenza-associated ARL. Much of the RSV burden was due to exacerba-
tion of existing chronic illness, including chronic respiratory disease,

chronic heart disease and frailty. There are high levels of comorbidities
in those admitted to hospital with ARI, with higher levels of im-
munosuppression in those admitted with RSV in comparison to influ-
enza. Symptoms and signs on presentation were difficult to differentiate
between pathogen groups. Clinical severity outcomes and mortality
were similar between RSV- and influenza-associated ARI. RSV-asso-
ciated ARI hospitalisation and mortality increased with increasing age.

Comparison to existing literature

In line with existing literature from England, RSV is demon-
strated in this surveillance study to account for considerable sea-
sonal ARI hospital admissions in older adults®“. Previous ecological
studies reflect epidemiology several years ago, prior to the COVID-19
pandemic. This surveillance study from winter 2023/4 corroborates
previous evidence on disease burden and provides current estimates
of hospitalisation rates in the season prior to RSV vaccine rollout,
enabling the monitoring of RSV activity as vaccination is introduced.

In comparison to previous modelling studies in England®* our
estimated hospital admission rates from this surveillance study are
lower (Fleming et al. report RSV-attributable hospitalisations among
adults 265 years in the UK of 156/100,000 between September and
mid-May).” However, there are key differences in methodology to be
considered. We included only patients who were tested within
48 hours of admission, were admitted for >24 hours, and were re-
ported as being admitted due to symptomatic ARIL Our surveillance
period of interest focused on periods of highest RSV and influenza
activity to obtain detailed clinical information, as opposed to an
entire winter season or calendar year. Additionally, changes in hos-
pital admission thresholds over time have been reported."®

Our RSV-associated ARI hospital admission rate in adults >65
years of 58.3 per 100,000 is higher than the UKHSA SARI-Watch
surveillance system'® hospital admission rate for confirmed RSV
cases during the same time period (51.5 per 100,000). These differ-
ences highlight the importance of more consistent testing and likely
under-reporting due to limited testing in some hospital settings.

Compared to other European studies, our hospital admission
rates are considerably higher than those reported by Martin6n-
Torres et al. in Spanish adults 265 years (23.7 per 100,000), where
more limited diagnostic testing is discussed.'® Our estimates are
more in line with those recently reported by Vera-Punzano et al.
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RSV-associated ARI vs influenza-associated ARI

RSV-associated ARI vs test-negative ARI

RSV-associated Influenza- Unadjusted Adjusted Test-negative ARl  Unadjusted Adjusted
ARI n=574 associated ARI ratio ratio” (95% CI) n=459 ratio ratio® (95%
n=972 (95% CI) (95% CI) (e))]
n (%) n (%) Relative p-value Relative p-value n (%) Relative p-value Relative p-value
risk risk risk risk
Oxygen use 395 (68.8) 725 (74.6) 0.92 0.2 0.91 0.14 319 (69.5) 0.99 0.90 0.99 0.93
(0.82,1.04) (0.8,1.03) (0.85,1.15) (0.85,1.16)
HFNO, 41 (7.1) 53 (5.5) 1.31 0.19 1.21 0.38 40 (8.7) 0.82 0.37 1.01 0.95
CPAP, NIV® (0.87,1.97) (0.79,1.84) (0.53,1.27) (0.64,1.62)
ITU®, invasive 7 (1.2) 26 (2.7) 0.46 0.07 0.45 0.07 15 (3.3) 0.37 0.03 0.33 0.02
venti- (0.20,1.05) (0.20,1.06) (0.15,0.92) (0.13,0.85)
lation
Hazard Hazard Hazard Hazard
ratio ratio ratio ratio
Death from 41 (7.2) 60 (6.2) 1.20 0.38 0.87 0.52 30 (6.5) 110 0.69 1.07 0.78
ARI (0.80,1.78) (0.57,1.32) (0.69,1.76) (0.65,1.76)
during
admission
30-day all- 61 (10.6) 85 (8.7) 1.24 0.21 0.85 0.36 57 (124) 084 0.35 0.81 0.27
cause (0.89,1.72) (0.60,1.20) (0.59,1.21) (0.55,1.18)
mortality
60-day all- 82 (14.3) 103 (10.6) 1.38 0.03 0.99 0.93 82 (17.9) 0.78 0.12 0.74 0.07
cause (1.03,1.85) (0.73,1.34) (0.58,1.07) (0.53,1.02)
mortality
90-day all- 106 (18.5) 123 (12.7) 1.50 0.002 119 0.21 94 (20.5) 088 0.38 0.80 0.13
cause (1.16,1.95) (0.91,1.56) (0.67,1.16) (0.59,1.07)
mortality

2 Adjusted for age, sex, ethnicity, index of multiple deprivation, presence of at least one comorbidity, and region.
b CPAP = continuous positive airway pressure, HFNO = high flow nasal oxygen, NIV = non-invasive ventilation, ITU = intensive care.

where routine testing for RSV and influenza was used. Although the
four-year average hospitalisation rate is higher at 84.7 per 100,000
our incidence is very similar to the 59.7 per 100,000 reported hos-
pitalisation rate during one season.'®

We observed variation in the reported hospital admission rate in
adults aged >65 years across HARISS sites, ranging from 41 to 77 per
100,000 in RSV-associated ARI, and 61 to 147 per 100,000 in influ-
enza-associated ARI. This may reflect differences in admission
thresholds, testing practices and case mix. Regional variation of re-
spiratory infection in England has been reported. For example,
higher rates of GP consultations for lower respiratory tract have been
reported in the North and Midlands regions of England and in urban
and deprived areas.’

We report high levels of comorbidities in those admitted with
RSV-associated ARI, especially in those aged 65-79 years. Chronic
cardiac and vascular disease was the most common comorbidity in
our cohort consistent with reports that cardiovascular disease is
associated with hospitalisation in 45% to 63% of adults with con-
firmed RSV.'"® The comparatively high proportion of im-
munosuppression in the RSV group is in line with other studies
comparing RSV to influenza.'” A significant burden of RSV-related
disease in adults with immunosuppression is reported.”>?' This
study shows particularly high levels of at least one comorbidity,
chronic respiratory disease and immunosuppression in adults aged
65-74 and 75-79 years, which is aligned with evidence suggesting
the presence of chronic conditions as well as immunosenescence
due to ageing are factors that contribute to severe RSV outcomes.””

A high rate of hospitalisation was caused by exacerbation of ex-
isting chronic illness, which may be under-recognised in hospital
settings where testing is more restricted. RSV is a major cause of
COPD and asthma exacerbations”® and admission for congestive heart
failure has been attributed to RSV.”* This study also illuminates a
significant burden of disease in older adults presenting with exacer-
bation of frailty and poor mobility, particularly in those >80 years.

Previous studies examining the symptom profile of adults hos-
pitalised with RSV or influenza infection have reported more fever in
those presenting with influenza, and more symptoms/signs of
cough, dyspnoea and wheeze in adults with RSV.?>?° In this study,
the proportion of patients experiencing each symptom did not differ
significantly between groups. This could reflect differences in study
cohort age, with our study reporting a higher median age than the
studies described. Concordant with our findings, a large cohort study
focusing on older adults reported similar symptoms and signs in
patients admitted with RSV or influenza.>* The poor discriminatory
value of symptoms in older adults to distinguish between pathogens
highlights the importance of consistent testing for respiratory pa-
thogens.

After adjustment, no significant differences were observed in
clinical outcomes or mortality between patients admitted with RSV-
and influenza-associated ARI. This is consistent with other studies
reporting clinical outcomes of RSV and influenza to be similar once
hospitalisation has occurred”’?° and similar 30-day mortality be-
tween these pathogens.”*?’>° We recognise clinical outcomes of
influenza may be influenced by antiviral treatment or prior vacci-
nation. Our observed mortality in RSV-associated ARI cases of 7.2%
during admission is comparable to the 7.4% mortality reported by
Clausen et al.’® and our 30-day mortality of 10.6% is comparable to
the 10% mortality reported by Boon et al.”’.

In addition, this study showed considerable severity and mor-
tality in ARI patients testing negative for RSV, influenza, and SARS-
CoV-2. There is an increasing recognition of the significant morbidity
and mortality from other respiratory pathogens such as hMPV and
rhinovirus in older adults, and it is reasonable to suggest these pa-
thogens have contributed to the burden observed in the negative
group.*?’

This surveillance study expands current knowledge by providing
directly measured, up-to-date hospitalisation rates for RSV-asso-
ciated ARI in older adults in England. Consistent testing of older
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adults admitted with a broad range of ARI presentations has pro-
vided insight into an under-recognised burden of RSV disease.

Strengths and limitations

This study includes data from a single winter season. The season
showed moderate levels of influenza activity in England.’! There is
the potential for under-ascertainment due to the use of nasophar-
yngeal/combined nose and throat swabbing only and imperfect
sensitivity of testing approaches recognised in respiratory virus
testing.>” Sites were recruited to HARISS due to consistent testing
policies for RSV, influenza and SARS-CoV-2 in patients presenting
with symptomatic ARI. However, as testing was performed for rou-
tine clinical care and not research purposes, there may be some
variation in testing procedures due to differences in local protocols
and staff practices.

There are notable strengths to this study, including the use of a
national, multicentre, surveillance system in England with wide
geographical representation. Sites in the HARISS network aimed to
test all older adults presenting with ARI, including those who pre-
sented with exacerbations of chronic conditions. Patient notes were
directly reviewed to provide accurate information. The direct review
of patient notes, alongside the stringent inclusion criteria of re-
spiratory testing within 48 hours of admission, resulted in the in-
clusion of only patients who had been admitted due to ARI, as
opposed to an incidental finding after admission for another cause.

Conclusion and implications

RSV-associated ARI is an important cause of hospitalisation and
mortality in adults 265 years in England, with the highest rates of
hospitalisation and mortality in those aged >80 years. The lack of a
characteristic symptom profile for RSV-associated ARI underscores
the importance of consistent testing pathways for adults hospita-
lised with ARI to detect RSV infection in addition to influenza and
SARS-CoV-2. Given the frequency and severity of illness associated
with RSV infection in older adults, the potential for public health
benefits from RSV immunisation programmes is likely to be sub-
stantial.
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