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Abstract

Background: Respiratory syncytial virus (RSV)-associated acute respiratory
infection (ARI) is an underrecognized cause of illness in older adults. We
conducted a systematic literature review and meta-analysis to estimate the RSV
disease burden in adults 260 years in high-income countries.

Methods: Data on RSV-ARI and hospitalization attack rates and in-hospital case
fatality rates (hCFR) in adults 260 years from the United States, Canada, European
countries, Japan, and South Korea were collected based on a systematic literature
search (January 1, 2000-November 3, 2021) or via other methods (citation search,
unpublished studies cited by a previous meta-analysis, gray literature, and an RSV-
specific abstract booklet). A random effects meta-analysis was performed on esti-
mates from the included studies.

Results: Twenty-one studies were included in the meta-analysis. The pooled esti-
mates were 1.62% (95% confidence interval [Cl]: 0.84-3.08) for RSV-ARI attack rate,
0.15% (95% CI: 0.09-0.22) for hospitalization attack rate, and 7.13% (95% Cl: 5.40-
9.36) for hCFR. In 2019, this would translate into approximately 5.2 million cases,
470,000 hospitalizations, and 33,000 in-hospital deaths in >60-year-old adults in
high-income countries.

Conclusions: RSV disease burden in adults aged 260 years in high-income countries
is higher than previously estimated, highlighting the need for RSV prophylaxis in this

age group.

KEYWORDS
acute respiratory infection, disease burden, high-income countries, meta-analysis, older adults,
respiratory syncytial virus

1 | BACKGROUND

Respiratory syncytial virus (RSV) is primarily known for its high burden
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of disease in infants and young children and is increasingly recognized
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2| WILEY

as an important cause of serious respiratory illness in older adults and
those with underlying comorbidities.® RSV infections in older adults

were initially described in those living in long-term care facilities, who

23 and were more

14,5

are often frail and have underlying diseases,
recently also evaluated in healthy, community-dwelling adults.
While the disease is mostly mild to moderate, it can result in hospital
admission, serious complications, or death.®

There are currently no licensed vaccines to prevent RSV-
associated disease, and there is a lack of available treatment options,
which are mostly limited to supportive care.® Currently, RSV diagnos-
tic testing is not consistently done in adults upon presentation with
respiratory symptomes, likely because the lack of specific antiviral ther-
apy discourages physicians.” The sensitivity of antigen-based testing
is low and/or inconsistent in adults, whereas the use of the more sen-
sitive polymerase chain reaction (PCR)-based testing is limited due to
its relatively high costs.”® Detection of RSV infections is further com-
plicated by the lack of uniform clinical case definition for RSV and the
non-specificity of RSV symptoms.” Many countries use existing influ-
enza surveillance systems and rely on influenza case definitions to
detect RSV cases, which is a suboptimal solution.’ These reasons con-
tribute to an underestimation of the RSV disease burden in older
adults despite the growing body of evidence indicating that it may
compare to the influenza disease burden. 11!

A recent meta-analysis of RSV disease burden estimated that
community incidence, hospitalization rate, and in-hospital case fatality
rate (hCFR) are substantial among older adults in industrialized coun-
tries (categorized based on the United Nations [UN] Children’s Fund's
classification in 2015).12 Data from developing countries were limited
in this meta-analysis. We undertook a systematic literature review
and meta-analysis to update and expand the previous review with
more recent data, using a wider span in age, that is, 60 years or older,
and removing non-industrialized countries. The current analysis aimed
to estimate the RSV disease burden in 2019 in high-income countries
in 260-year-old adults, in terms of RSV-associated (1) attack rates,
(2) hospitalization rates, and (3) hCFR.

2 | METHODS

21 | Systematic literature review
Studies reporting on the incidence of RSV-associated acute respira-
tory infection (ARI), hospitalizations, and hCFR in 260-year-old adults,
which were conducted in high-income countries in the northern hemi-
sphere with existing data (the United States, Canada, Europe, Japan,
and South Korea), were included in this systematic literature review.
Japan and South Korea were considered as high-income countries in
Asia, but no incidence data were available for South Korea. Highly rel-
evant multicountry studies conducted in the United States, Canada,
European countries, Japan, and South Korea were also included even
if they comprised countries from other geographic areas.

RSV infections in the included studies had to be confirmed via
PCR or fourfold or greater seroconversion (at least fourfold increase
in RSV antibody titer compared with baseline) for at least the majority

of cases. The included studies had to provide either incidence data or
data that could be used to extract/calculate incidence data for RSV-
ARIs, hospitalizations, or hCFR. Articles were excluded if results were
not presented for the age group of interest, the study population was
not representative of the general population, or the publication
(e.g., letters to the editor, editorials, systematic literature reviews) or
research types (e.g., genetic research, molecular research) were non-
pertinent. Data on RSV-ARI or hospitalization attack rates from retro-
spective studies were excluded due to the potential underreporting
bias caused by the lack of systematic RSV testing in older adults. If
multiple articles using the same dataset were available, only the most
recent article was included in the review.

We conducted a systematic literature search in PubMed following
the Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guidelines® and the Cochrane Collaboration
guidelines for performing systematic reviews'* for articles written in
English and published from January 1, 2000, to November 3, 2021.
The detailed search strategy is listed in Table S1. The initial search,
which identified articles published from January 1, 2000 to October
3, 2019, was supplemented by a search in Embase and CINAHL. The
current systematic literature search was further supplemented with
data from additional studies that authors identified by citation search,
reviewing unpublished studies reported in Shi et al,? or searching the
gray literature or the abstract booklet from the RSV Vaccine for the
World 2021 conference (RSVVW’21) to collect the most recent data.

Retrieved titles and abstracts were screened by one author
(MS or YP). Relevant full-text articles were selected by MS or YP, and
quality control was performed by JYP. Quality control for the original
search and the updates consisted of comparing the results indepen-
dently extracted from approximately 25% of full-text articles by the
two authors. Differences between the results for the articles screened
in duplicate were discussed to achieve alignment.

Incidence rates for RSV-ARI cases, hospitalizations (annual hospi-
talization rates among all older adults), and hCFR were extracted to an
excel file by MS, YP, and JYP jointly. Because most included articles
estimated RSV-ARI and hospitalization attack rates instead of inci-
dence rates, we modeled RSV-ARI and hospitalization incidence as
attack rates. We also extracted data on authors, title, year of publica-
tion, study location, RSV season, RSV case definition, clinical speci-
men, diagnostic method, and participants’ age group. The risk of bias

for the included studies was not systematically assessed.

2.2 | Statistical analyses

The meta-analyses were performed based on the extracted data to
establish pooled estimates of RSV-ARI and hospitalization attack rates
and hCFR, following a similar approach as Shi et al.?

For all included studies, a continuity correction of 0.5 was applied
if the number of RSV-related hospitalizations was 0. When estimating
the hCFR value, we excluded studies in which no deaths were
reported, as in these instances, either data on deaths were not col-
lected or the study design (e.g., the sample size) was not appropriate

to capture deaths.
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A random effects model was used to assess point estimates due
to between-study data heterogeneity (DerSimonian-Laird method).
The Hartung-Knapp method was used to adjust test statistics and
confidence intervals (Cls).!®> Leave-one-out sensitivity analyses were
performed for each outcome to assess how each individual study
affected the pooled estimate.

Data were analyzed in R (R Foundation for Statistical Computing,
Vienna, Austria), version 3.4.3, using the meta and metafor

packages.}®”

2.3 | Population-based estimates of RSV disease in
adults 260 years of age in high-income countries

Point estimates resulting from the meta-analyses were applied to
2019 population estimates of >60-year-old persons (the last year with
reliable estimates for high-income countries, Europe [including the
five largest countries in Europe], the United States, and Japan) to esti-
mate the number of RSV-ARI infections, hospitalizations, and in-
hospital deaths. The 2019 population data were obtained from the
UN Department of Economic and Social Affairs*® and from the US

Census Bureau.’

3 | RESULTS

3.1 | Systematic literature review

From 2767 records identified in the systematic literature search, we

1,5,20-31

included 14 articles in the meta-analysis, supplemented with

Identification of studies via PubMed

Identification

v

Screening

v

I

v

i
Included

FIGURE 1 PRISMA flow diagram of
the systematic literature review. AR,
acute respiratory infection; RSVVW'21,
RSV Vaccine for the World 2021
conference
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data from seven studies identified via citation search (Fowlkes et al®?),
extraction from the Shi et al meta-analysis®? (unpublished studies SP-
RSV11 and SP-FIM12 and Falsey 2008-2011 data), gray literature
(Novavax E201°% and E301 studies®*®?), and the RSVVW’21 abstract
booklet (Devadiga et al data*). Of the 21 identified studies,
14 reported data on attack rates, eight on hospitalization rates, and
eight on hCFR of RSV-ARI (Figure 1).

The articles from Tseng et al’® and Sieling et al*” were not
included as they reported the same data as in Ackerson et al*® and
Branche et al,?® respectively.

More detailed characteristics of included studies are summarized
in Table S2.

3.2 | RSV-ARI attack rate
To compute the pooled estimate for RSV-ARI attack rate, 14 studies
were included in the meta-analysis, of which eight were identified

h1,5,21,25727,29,30 and six via

through the systematic literature searc|
other methods (Devadiga et al,* Fowlkes et al,*?> Novavax E201% and
E301,%435 SP-RSV11 and SP-FIM12'?) (Figure 2). The prospective

cohort studies by Devadiga et al* and Korsten et a/*°

each provided
data points from two separate population groups. The study by Deva-
diga et al included both community-dwelling adults (260-year-olds)
and adults living in long-term care facilities (265-year-olds). In the
study by Korsten et al, as part of the Respiratory Syncytial virus Con-
sortium in Europe (RESCEU), two separate cohorts of community-
dwelling 260-year-old participants were each followed for one RSV
season (2017-2018 for the first cohort and 2018-2019 for the sec-

ond cohort).

Identification of studies via others methods

Articles retrieved from PubMed: 2,767

Articles screened by title/abstract: 2,767

— Excluded: 2,351

Articles screened by full text: 416

—» Excluded: 402

I

Reasons: References from Shi et al., 2020: 3

no incidence data (193);

wrong indication or case definition (57);
wrong population (143);

no age stratiffication (9);

duplicate data (2)

Articles included: 14

Records identified from websites: 2
Citation searching: 1
RSVVW’21 abstract booklet: 1

Total studies included: 21

ARI attack rate: 14
Hospitalization rate: 8
In-hospital case fatality rate: 8
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Study Study period Country Events® Total* Attack rate % [95% Cl] Attack rate % [95% CI] Weight
Falloon 2015-2016 US, Canada 15 948 1.582 [0.888; 2.596] _— 6.2%
Falsey 1999-2003 US 46 967 4.757 [3.503; 6.294] — 6.5%
Fowlkes 2010-2011 US 3 4286  0.070[0.014; 0.204] 4.8%
McClure 2006-2010 US 95 5397 1.760 [1.426; 2.148] —— 6.6%
SP-RSV11 2002-2004 US, Canada 3 316 0.949 [0.196; 2.749] —_— 4.8%
SP-FIM12 2011-2013 US, Canada 133 19678 0.676 [0.566; 0.800] 6.6%
Falsey 2008-2009  Multi-country 41 36132  0.113[0.081; 0.154] 6.5%
Belongia 2004-2016 US 243 17482  1.390 [1.222; 1.575] 6.7%
Novavax E301  2015-2016 US 117 5935 1.971[1.633; 2.358] —— 6.6%
Novavax E201 2014-2015 US 39 800 4.881[3.494; 6.613] _— 6.5%
Devadiga, CD 2019-2020 Multi-country? 15 869 1.726 [0.969; 2.831] — 6.2%
Devadiga, LTCF  2019-2020 Multi-country? 15 664 2.259 [1.270; 3.699] —_—— 6.2%
Korsten 2017-2018 Belgium, the Netherlands, UK 22 527 4.175 [2.634; 6.252] —_— 6.3%
Korsten 2018-2019 Belgium, the Netherlands, UK 37 513 7.212[5.129; 9.805] _— 6.5%
Kurai 2019-2020 Japan 24 1000 2.400 [1.544; 3.550] —— 6.4%
Beran 2004-2005 Czech Republic 39 1277  3.054 [2.181; 4.151] ——— 6.5%
RE model [95% CI] 96790 1.615 [0.840; 3.081] —— 100%
Heterogeneity: Tau?= 0.8667; Chi? = 661.87; df = 15 (P<0.01); I> = 98% T T ]

0 2 4 10

FIGURE 2 Attack rate (Attack rate was defined as the number of new cases of RSV-associated acute respiratory infection during a specified
time interval divided by the size of the population at risk. 1Canada, Mexico, Belgium, Czech Republic, Estonia, France, Germany, Norway, Poland,

Romania, Russia, the Netherlands, the United Kingdom, and Taiwan; 2The United States, Belgium, Germany, Estonia, Spain, and the

United Kingdom:; 3Events, number of RSV-associated acute respiratory infection cases; “Total, total sample size of the study.) of RSV-associated
acute respiratory infections in adults aged 60 years and older. CD, community-dwelling adults; Cl, confidence interval; df, degrees of freedom;
LTCF, adults living in long-term care facilities; RE, random effects; RSV, respiratory syncytial virus; UK, United Kingdom; US, United States

Study Study period Country Events? Total® Hospitalization rate % Hospitalization rate % [95% CI] Weight
[95% CI]
Widmer 2006-2009 US 19 7480 0.254 [0.153; 0.396] — 8.3%
SP-RSV11 2002-2004 US, Canada 1 316 0.316 [0.008; 1.750] 1.5%
SP-FIM12 2011-2013  US, Canada 6 19768 0.030 [0.011; 0.066] 5.4%
Falsey 2008-2011 US 43 34125 0.126 [0.091; 0.170] L o 9.7%
Falsey 2008-2009  Multi-country’ 8 36132 0.022 [0.010; 0.044] 6.2%
Branche (R) 2017-2018 US 93 67294 0.138 [0.112; 0.169] -.— 10.5%
Branche (NYC) 2017-2018 US 103 48585 0.212[0.173; 0.257] R 10.5%
Branche (R) 2018-2019 US 92 67193 0.137[0.110; 0.168] —~— 10.5%
Branche (NYC) 2018-2019 US 124 48521 0.256 [0.213; 0.305] P 10.6%
Branche (R) 2019-2020 US 94 67393 0.139[0.113; 0.171] @ 10.5%
Branche (NYC) 2019-2020 US 105 48860 0.215[0.176; 0.260] & 10.6%
Beran 2004-2005  Czech Republic 4 1277 0.313 [0.085; 0.800] 4.2%
Kurai 2019-2020  Japan 1 1000 0.100 [0.003; 0.556] 1.5%
RE model [95% Cl] 447944 0.145 [0.094; 0.224] - 100%

Heterogeneity: Tau? = 0.1531; Chi? = 103.49; df =12 (P<0.01); I> = 88%

[ T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

FIGURE 3 Hospitalization rate (Modeled as attack rate [defined as the number of new hospitalizations of RSV-associated acute respiratory
infection during a specified time interval divided by the size of the population at risk]. *Canada, Mexico, Belgium, Czech Republic, Estonia, France,
Germany, Norway, Poland, Romania, Russia, the Netherlands, the United Kingdom, and Taiwan; 2Events, number of hospitalizations for RSV-
associated acute respiratory infection; *Total, total sample size of the study.) of RSV-associated acute respiratory infections in adults aged

60 years and older. Cl, confidence interval; df, degrees of freedom; NYC, New York City; R, Rochester (New York); RE, random effects; RSV,

respiratory syncytial virus; UK, United Kingdom; US, United States.

The pooled attack rate of RSV-ARI was 1.62% (95% Cl: 0.84-
3.08; range: 0.07-7.21) in 260-year-old adults. Leave-one-out sensi-
tivity analysis showed that no single study disproportionally impacted

the overall estimate (Figure S1).

3.3 | RSV-ARI hospitalization rate

To compute the pooled estimate for RSV-ARI hospitalization attack
rate, eight studies were included in the meta-analysis, of which five
were obtained from the systematic literature search®?32628.2 and
three (SP-RSV11, SP-FIM12, and Falsey 2008-2011) described in Shi
et al'? The study from Branche et al®® provided six separate

population groups from three hospitals (two in Rochester and one in
New York City) during three consecutive RSV seasons.
The pooled RSV-ARI hospitalization attack rate was estimated at
0.15% (95% Cl: 0.09-0.22; range: 0.02-0.32) (Figure 3).
Leave-one-out sensitivity analyses showed that no single study
disproportionally impacted the overall estimate (Figure S2).

3.4 | RSV-ARIin-hospital case fatality rate
Based on eight studies, of which seven were identified from the sys-
tematic literature search2%22-242831 3nd one (Falsey 2008-2011)

described in Shi et al,*?> the hCFR in adults 260-year-olds was
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estimated to be 7.13% (95% Cl: 5.40-9.36; range: 2.33-13.64)
(Figure 4). The number of in-hospital deaths that occurred in the study
from Branche et al?® across the three RSV seasons in patients from
Rochester and New York City hospitals were obtained from unpub-
lished data provided by the authors.

Leave-one-out sensitivity analysis showed that no single study

disproportionally impacted the overall estimate (Figure S3).

3.5 | Population-based estimates of RSV disease
We applied the above pooled estimates from the meta-analyses to
population estimates from high-income countries, Europe, the
United States, and Japan using 2019 census data'®!? to estimate the
overall burden of RSV-ARI cases, hospitalizations, and in-hospital
deaths in that year (Figure 5). Comparable estimates for the five larg-
est European countries (Germany, Italy, France, the United Kingdom,
and Spain) are provided in Figure S4. In 2025, the number of RSV-ARI
cases, hospitalizations, and in-hospital deaths in high-income coun-
tries could reach 5.7 million (95% Cl: 3.0 million-10.9 million),
510,000 (95% ClI: 330,000-790,000), and 37,000 (5% CI: 18,000-
74,000), respectively.

4 | DISCUSSION
This systematic review summarized and estimated the burden of RSV
in older adults aged =60 years. Compared with the review by Shi

et al,*?

our systematic review included different and more recent
studies (studies published before 2000 were not included in our
review), expanded the age range (260-year-olds vs. 265-year-olds) to
reflect a broader definition of older adults®® and was restricted to

high-income countries.

WILEYLl

We found a higher burden of RSV disease than previously
described in the literature. The point estimate for RSV-ARI attack rate
was 16.2 per 1000 in our analysis versus 6.7 per 1000 in Shi et al,*?
with overlapping 95% Cl, and hCFR was 7.1% in our analysis versus
1.6% in Shi et al,? with non-overlapping 95% Cl. The higher hCFR in
our analysis could be explained by the inclusion of a few recent studies

23,24,31 and

that reported a high proportion of RSV-associated deaths
increases in PCR testing for RSV over time among hospitalized older
adults.>*° A recent meta-analysis on medically-attended RSV in the
United States suggested that the burden of disease may be even higher
because PCR testing has an imperfect sensitivity for detecting RSV;
without this adjustment, their findings were in line with our results.**

Several studies included in our meta-analysis confirmed that the
presence of comorbidities, such as chronic obstructive pulmonary dis-
ease, asthma or congestive heart failure, increases RSV attack rates
and the risk of RSV-related hospitalization in older adults.}?123242¢
Of note, the negative effect of comorbidities on the risk of hospitali-
zation due to RSV is present even in relatively lower age groups (50-
64 years of age). 2342

RSV hospitalization attack rates in our study (1.5 per 1000)
were comparable with incidence rates in Shi et al*? (1.0 per 1000,
with overlapping 95% Cl). Another recent review on the burden of
RSV in adults from 1970 to 2017 reported similar RSV hospitaliza-
1.9-2.5 per in the

United States in 265-year-olds, though this meta-analysis was not

tions rates, 1000 population annually
restricted to studies on confirmed cases of RSV.*® This previous
report did include a few studies from Asia and Africa, regions with
historically a paucity of data on RSV incidence, and estimated an
incidence of RSV-associated hospitalizations of 0.073-0.130 per
1000 population in these areas.*®

Although different in scope, our data are closer to estimates from
a multiple linear regression modeling study on the burden of RSV in
>65-year-old adults in the United Kingdom between 1995 and

Study Study period Country Events? Total®
Binder 2007-2014 us 12 207
Widmer 2006-2009" US 1 19
Falsey 2008-2011 us 1 43
Branche (R) 2017-2020 us 14 279
Branche (NYC)  2017-2020 us 31 332
Falsey 1999-2003 us 10 132
Cai 2009-2018 Germany 12 122
Ackerson 2011-2015 us 36 645
Subissi 2018-2019 Belgium 6 44
RE model [95% Cl] 1823

Heterogeneity: Tau? = 0.0505; Chi? = 12.65; df = 8 (P = 0.12); 1= 37%

FIGURE 4

Proportion [95% CI] Proportion [95% CI] Weight
5.797 [3.031; 9.907] — 12.3%
5.263 [0.133; 26.028] 1.5%
2.326 [0.059; 12.289] 1.6%
5.018 [2.770; 8.276] i 13.6%
9.337 [6.433; 12.992] e 19.9%
7.576 [3.693; 13.491] _——— 10.8%
9.836 [5.186; 16.551] R S 12.0%
5.581 [3.939; 7.644] — 21.4%
13.636 [5.173; 27.351] —_—t s 7.0%
7.133 [5.404; 9.361] ~— 100%

0 2 4 6 8 10 12 14

In-hospital case fatality rate among RSV-associated acute respiratory infections in adults aged 60 years and older. 1Based on the

proportion of patients aged 50-64 and 265 years, one death was estimated in adults aged 260 years. This was rounded down in order to not
overestimate the deaths in the 265 age group. 2Events, number of in-hospital deaths among RSV-associated acute respiratory infection cases;
3Total, number of individuals hospitalized for RSV-associated acute respiratory infection in the study. Cl, confidence interval; df, degrees of
freedom; NYC, New York City; R, Rochester (New York); RE, random effects; RSV, respiratory syncytial virus; US, United States
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RSV-ARI

Attack rate
) ) Overall 1.62%
(point estimates, 95% CI) (0.84-3.08)

Number of cases

(95% CI)
Population >60 years of age in 2019

g JE

9.

High-income countries
321,292,000

=

5,188,866

(2,698,853-9,899,007)

3,049,039

(1,585,878-5,816,774)

Europe
188,795,000
)Lf 1,212,188
(630,488-2,312,539)
United States
75,058,081
4 697,535
(362,804-1,330,715)
Japan
43,191,000

.

RSV hospitalizations RSV in-hospital deaths
Hospitalization rate hCFR
0.15% 7.13%
(0.09-0.22) (5.40-9.36)

Number of hospitalizations
(95% CI)

Number of in-hospital
deaths (95% CI)

465,873
(302,014-719,694)

33,231
(16,321-67,371)

273,753
(177,467-422,901)

19,527
(9,590-39,588)

108,834 7,763
(70,555-168,130) (3,813-15,739)

62,627 4,467
(40,600-96,748) (2,194-9,057)

FIGURE 5 Estimated cases, hospitalizations, and in-hospital deaths due to RSV-associated acute respiratory infections among adults aged
60 years and older per region, 2019 population (Population data obtained from the United Nations [UN] Department of Economic and Social
Affairs'® and the United States Census Bureau.*” High-income countries were defined as “More developed regions” by the UN.). ARI, acute
respiratory infection; Cl, confidence interval; hCFR, in-hospital case fatality rate; RSV, respiratory syncytial virus

2009,** which reported 19.5 general practice episodes per 1000, and
a hospitalization rate of 1.6 per 1000 due to respiratory disease attrib-
utable to RSV. Of note, this study estimated overall RSV-attributable
mortality (0.09%) rather than RSV-associated in-hospital mortality.
Another modeling study estimated the incidence rate of RSV-
attributable hospitalizations as 0.8 per 1000 in 65-74-year-olds and
2.6 per 1000 in 275-year-olds in the United States between 1997 and
2009.%

Using 2019 global population data, our results estimated signifi-
cant numbers of RSV cases and deaths in older adults (Figure 5).
Based on the UN Department of Economic and Social Affairs popula-

tion estimates for 2025,'® the number of RSV cases in older adults in

high-income countries could be as high as 10.9 million, RSV hospitali-
zations as high as 0.8 million, and the number of deaths due to RSV as
high as 74,000.

The ongoing pandemic of coronavirus disease 2019 (COVID-19)
has impacted RSV circulation through the introduction of non-
pharmaceutical interventions, causing an absence of the common sea-
sonal peaks in the winter and, in some cases, a strong summer peak
instead.***” The impact of COVID-19 on the number of RSV cases,
hospitalizations and deaths could not be evaluated in the two studies
included in our systematic review that reported data collected after
the onset of the pandemic.2®>?¢ The first study was conducted in

Japan and included data collected up to July 2020, but the Japanese
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RSV season was over when the pandemic started.?® In the second
study conducted in the United States, the surveillance was terminated
early in 2019-2020 due to the pandemic.2® Modeling studies suggest
that RSV will return to its regular seasonal pattern in a couple of
years.*® Moreover, in the first season or two after the COVID-19 pan-
demic, RSV infections could surge to even higher numbers due to a
decrease in immunity in the population.**=*® Consequently, the bur-
den of RSV disease in 260-year-old adults may peak and be associated
with a significant economic burden related to the higher healthcare
resource utilization, both inside and outside the hospital.*” Having
systematic testing for RSV in place will increase the number of cor-
rectly identified RSV cases, for which patient management can be
optimized. Additionally, robust estimation of true RSV burden of dis-
ease is crucial for regulatory decision makers in supporting future vac-
cination policies, accurately predicting the impact of RSV in future
seasons, and anticipating the healthcare system needs. If severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) becomes an
endemic coronavirus and exhibits similar seasonality patterns as influ-
enza and RSV, this would lead to overlapping seasons in temperate
regions, which would put considerable additional strain on the health-
care systems during the winter season.”® This, in combination with
the burden of disease estimates from the current analysis, highlights
the need for RSV prophylaxis, not only in young children but also in
older adults.

This analysis has several limitations. First, there remains a wide
range of estimates of RSV burden of disease between individual
studies. Differences with other meta-analyses could be partially due
to the methods applied, data used, case definitions, means of RSV
detection (e.g., PCR test, seroconversion rate, or International Classi-
fication of Diseases, Tenth Revision [ICD-10] codes), and included
seasons. While, in most cases, our estimates overlap with ranges
given in other studies, this may indicate that the burden of RSV dis-
ease in 260-year-olds is still underestimated. This hypothesis is even
more likely when considering that serology testing, which was not
performed in all studies included in the meta-analysis, could poten-
tially increase diagnostic yield for RSV in hospitalized patients by
50%.° Second, although the RSV burden of disease increases with
age, there was insufficient data available to stratify the analyses by
age group. Also, age groups were not uniform across studies; some
studies included data from 260-year-olds, others from 265-year-
olds. Third, the data analyzed mostly originated from populations
treated in urban academic settings; the demographic characteristics
and prevalence of comorbidities of such populations—and as a con-
sequence, the estimated RSV burden of disease—may not be nation-
ally representative. Fourth, the hCFR does not represent the true
number of deaths attributable to RSV as the proportion of people
who die in the hospital differs across countries, particularly in the
highest age groups where continuity of care in the home setting
(house or nursing home) may be prioritized, impeding the ability to
capture RSV cases. Fifth, we only included studies in which any
deaths were reported for calculations of the hCFR pooled estimates.

Sixth, the screening of the titles and abstracts retrieved by the

-Respiratory syncytial virus (RSV) commonly
causes mild respiratory tract infection
symptoms in healthy adults. Severe and
sometimes fatal cases of RSV disease occur
mostly in young children but also in adults at
increased risk due to their age or underlying
comorbidities.

«As older adults are inconsistently tested for
RSV, knowledge on the impact of the
disease in this population is incomplete,
especially for those living in the community.

+The aim of this review was to investigate the
disease burden in adults aged 60 years and
older in high-income countries (United
States, Canada, Europe, Japan, and South
Korea).

What is new?

-We conducted a systematic search of
studies completed and reported between 1
January 2000 — 3 November 2021 that
investigated the rate of RSV-related acute
respiratory infections, hospitalizations, and
in-hospital deaths.

*We conducted a meta-analysis by
statistically combining the data of several
studies to find common results and identify
overall trends. We included 21 relevant
studies.

*We estimated 1,620 RSV-related acute
respiratory infections and 150 RSV-related
hospitalizations among 100,000 persons,
with an in-hospital mortality of 7%.

S
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+RSV disease burden in adults aged 60 years
and older in high-income countries is higher
than previously estimated, highlighting the
need for RSV prophylaxis in this age group.

FIGURE 6 Plain language summary. RSV, respiratory syncytial
virus
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literature search was only performed by one person. Seventh, no
risk of bias assessment was performed. Lastly, while our meta-
analysis included studies conducted in a variety of high-income
countries, it is hard to generalize across regions because of a pau-
city of data.

There are some general limitations to RSV research and surveil-
lance in older adults worldwide, which could be improved: Testing in
older adults is not performed consistently, RSV is usually not a notifi-
able infection in older adults, there is a lack of surveillance systems
with a case definition dedicated to RSV, and data from low- and
middle-income regions are lacking. Data from these countries would
be needed to estimate the global burden of RSV disease in 260-year-
old adults.

In conclusion, there is a significant burden of disease of RSV
among 260-year-old adults in high-income countries, and estimates
point towards higher rates than previously reported. This likely indi-
cates that a larger pressure will be placed on the healthcare systems
as the population ages, especially in future seasons when RSV may
co-circulate with influenza and possibly SARS-CoV-2. Data on the
RSV burden of disease in older adults are useful for guiding future
prevention programs.

We provide a brief summary of our findings and the correspond-
ing implications for non-expert audiences in a plain language summary
(Figure 6).
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