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Abstract

Respiratory Syncytial Virus (RSV) is the most prominent cause of acute lower respiratory tract infections in infants and young

children, and it is responsible for almost all childhood deaths in low- and middle-income countries. This study summarizes the
available information on the epidemiology of RSV in children < 5 years of age in selected Asian countries and investigates whether
there is any data gap in these countries. In this systematic review, the PubMed database was used on February 25, 2024, to identify
relevant articles. The inclusion criteria were original studies within 51 countries in Asia containing detailed information on the
study population (children < 5 years), RSV-associated associated hospitalization rates, and case fatality rates after 2012. Non-human
studies, studies on the adult population, reviews, studies in languages other than English, German, and Persian, and studies with a
lack of necessary data for calculating RSV-related hospitalization or case fatality rates were excluded. RSV-associated hospitalization
and case fatality rates were extracted based on predefined criteria. Among 1,924 publications, 16 studies in 19 countries met the
predefined criteria. RSV-associated hospitalizations for children < 1 year of age were in the range between 0.85 and 4.07 per 100
person-years. Case fatality rates were only provided from Hong Kong and India. RSV-associated hospitalization rates were in line
with data from Europe and the USA. The availability of new means to prevent RSV infections in infancy warrants conducting local
studies to fill the data gap identified as the basis for future public health recommendations.
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Introduction

Respiratory Syncytial Virus (RSV) is a single-stranded negative-
sense enveloped RNA pneumovirus in the Pneumoviridae family
with two distinct serotypes (A and B) that cause annual respiratory
disease epidemics [1-4]. The virus was first isolated from chimpan-
zees in 1955 and then from humans in 1956 [5,6]. Transmission
can occur through airborne droplets or infection from direct con-
tact with contaminated surfaces [7,8]. RSV can infect the respira-
tory tract causing a range of symptoms from asymptomatic upper

respiratory tract infection to severe lower respiratory tract infec-
tion (LRTI) that may result in hospitalization and even death [8].
The virus leads to outbreaks from late fall to early spring in temper-
ate climates and may be more prolonged or even occur throughout
the year in warmer climates [9].

The highest burden of RSV infection is in children under 5 years
of age, high-risk adults (those with chronic diseases or those who
are immunocompromised), and older adults [10-12]. RSV infection
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has a major impact on virtually all children by the age of two years,
many of them even twice [13]. In a pooled data analysis, the RSV-as-
sociated hospitalization rate for US infants was 1.94% (95%CI
1.79-2.09) [14]. Similar numbers have been published for the UK,
where in the first year of life the estimated hospitalization rate for
bronchiolitis (2011) was 4.61% with an annually increasing rate
of 1.8% since 2004[15]. In a study, RSV-associated acute lower
respiratory infection (ALRI) hospitalization rates were investigat-
ed in 2019. They found hospitalization rates in children younger
than 5 years at the global level to be around 5.3 (4.2-6.8) per 1,000
children per year [16]. Another study on the burden of RSV in chil-
dren under 5 years of age in Europe from 2006 to 2018 showed
that across the EU, about 10 children per 1,000 were hospitalized
due to RSV each year with the highest numbers in France, UK, and
Germany [17]. A study on the RSV burden of disease in children un-
der 5 years of age in 72 GAVI-eligible countries based on DALYs per
1,000 person-years, showed the lowest burden of RSV in Mongo-
lia and Vietnam and the highest burden in Senegal and Pakistan.
They estimated the disease burden to be around 20.8 million cases
which led to 1.8 million hospitalizations and 40 thousand deaths in
all 72 Gavi-eligible countries [18]. Additional studies showed that
RSV was the main reason for hospitalization during infancy [19,20].
Thus, RSV was the most common pathogen in ALRI in children and
it was responsible for about 99% of childhood deaths in low- and
middle-income countries (LMICs) [21]. In a study performed in
Mali, 13.4% of all recurrent wheeze/asthma cases at 6 years were
attributable to RSV LRTI [22].

From countries with the scientifically valid burden of disease
data, RSV disease has a huge economic burden on health systems,
patients, and governments. The direct medical cost in LMICs is
more than three billion US dollars with additional direct non-med-
ical costs and indirect costs [21]. Another study showed each epi-
sode of RSV disease costs on average 3,400 Euros and 300 Euros for
inpatient and outpatient disease management, respectively at the
global level. If a medical follow-up is needed, these numbers may
increase to 8,600 and 2,200 Euros for a 2-year period [23]. Anoth-

Table 1: Asian countries, population, and income level.
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er study in children under 5 years of age in 72 GAVI-eligible coun-
tries, estimated the inpatient and outpatient costs of RSV treatment
around 611 million dollars [18].

Palivizumab, a monoclonal antibody (mAb) for high-risk in-
fants (preterm, immunocompromised, or infants with congenital or
pulmonary heart disease), was licensed in 1998 in many countries
worldwide, but the high cost as well as the necessity for monthly in-
fusions are barriers to using this mAb in LMICs. Even high-income
countries do not generally recommend the product for all infants
but restrict its use to a few groups with the highest risk [24-27].
In 2023, two innovative preventive interventions against RSV were
licensed for the protection of infants, nirsevimab (Beyfortus™) for
passive immunization and a bivalent recombinant pre-fusion RSV-F
protein for vaccination during pregnancy (Abrysvo™). The first is a
long-acting mAb was approved by the US Food and Drug Adminis-
tration (FDA) and the European Medicines Agency (EMA) for use in
children up to 2 years of age based on documentation of high effi-
cacy and a good safety profile. The product is recommended by the
Advisory Committee on Immunization Practices (ACIP) to protect
infants under 8 months and older high-risk children [28,29]. Abrys-
vo" is the first vaccine ever specifically licensed for use in pregnan-
cy to prevent RSV-LRTI and severe RSV-LRTI in infants by US FDA
[30] and by EMA [31].

The impact of RSV infections on the health of children outside
medical settings as well as on the burden to hospitals and public
health in general is still underestimated, as there is hardly any sys-
tematic testing for the pathogen in daily medical practice, result-
ing in relevant data gaps. While there is a huge number of studies
on the epidemiology of RSV from the European Union and North
America, there is a lack of such studies in Asian countries. Here we
aimed to identify such studies from Asian countries, investigate
whether there is any lack of data in these target countries, and pro-
vide some suggestions to fill the data gap and therefore, to improve
public health. A list of Asian countries, their population, and econo-
my are shown in Table 1.

Country Population (2022) [32] LG Rat:k(:izr(:lzlz)p F;ZIIOOO peo- Income level [33]
Afghanistan 42,239,854 29-680 Low-income
Armenia 2,777,970 12-316 Upper-middle-income
Azerbaijan 10,412,651 13-945 Upper-middle-income
Bahrain 1,485,509 12-478 High-income
Bangladesh 172,954,319 16-744 Lower-middle-income
Bhutan 787,424 15-774 Lower-middle-income
Brunei 449,002 13-800 High-income
Cambodia 16,944,826 20-400 Lower-middle-income
China 1,425,671,352 10-645 Upper-middle-income
Cyprus 1,260,138 9-421 High-income
Georgia 3,728,282 12-191 Upper-middle-income
Hong Kong 7,491,609 10-796 High-income
India 1,428,627,663 16-949 Lower-middle-income
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Indonesia 277,534,122 16-817 Upper-middle-income
Iran 89,172,767 16-347 Lower-middle-income
Iraq 45,504,560 27-470 Upper-middle-income
Israel 9,174,520 18-957 High-income
Japan 123,294,513 7-013 High-income
Jordan 11,337,052 20-681 Lower-middle-income
Kazakhstan 19,606,633 17-832 Upper-middle-income
Kuwait 4,310,108 11-342 High-income
Kyrgyzstan 6,803,300 22-400 Lower-middle-income
Laos 7,529,475 21-973 Lower-middle-income
Lebanon 5,353,930 16-479 Lower-middle-income
Macao 704,149 10-167 High-income
Malaysia 34,308,525 15-873 Upper-middle-income
Maldives 521,021 12-089 Upper-middle-income
Mongolia 3,447,157 20-543 Lower-middle-income
Myanmar 54,577,997 16-798 Lower-middle-income
Nepal 30,896,590 18:377 Lower-middle-income
North Korea 26,069,416 13-240 Low-income
Oman 4,644,384 15-816 High-income
Pakistan 240,485,658 26:042 Lower-middle-income
Philippines 117,337,368 19-579 Lower-middle-income
Qatar 2,716,391 8-831 High-income
Saudi Arabia 36,947,025 15-700 High-income
Singapore 6,014,723 8-336 High-income
South Korea 51,784,059 6-769 High-income
Sri Lanka 21,893,579 14-544 Lower-middle-income
State of Palestine (West Bank and 5,043,612 28-236 Upper-middle-income
Gaza)
Syria 22,125,249 20-111 Low-income
Taiwan 23,893,394 8:386 High-income
Tajikistan 10,143,543 26:472 Lower-middle-income

Materials and Methods

This study is a systematic review and is reported according to
the guidelines in the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) statement [34]. The PubMed
database was used to identify relevant studies. After the initial
search, screening for additional studies in the reference list of in-
cluded studies will be performed to ensure capturing all relevant
studies through the search strategy. Search terms were “respiratory
syncytial virus” [MeSH Terms], “respiratory syncytial virus infec-
tions” [MeSH Terms], and “Asia” as well as the names of target coun-
tries. The literature search was performed on October 16, 2023,

Table 2: PICO Model for Clinical Questions.

and the search process was re-run on February 25, 2024, before
the final analysis to capture new studies. Original studies within
the target countries were included if they mentioned in detail the
study population (children < 5 years), the rate of RSV hospitaliza-
tion or case fatality, and if they were published after 2012. Non-hu-
man studies, studies on adult populations, review articles, studies
in languages other than English, German, and Persian, and studies
not providing a denominator or without sufficient data allowing the
calculation of a denominator to estimate the RSV-associated hospi-
talization or case fatality rate were excluded. The criteria for select-
ing studies will be based on Table 2.

Inclusion Criteria Exclusion Criteria
. children < 5 years who are living in Asian countries. . . . . .
Population y gin’ Animal studies, adult populations, studies on at-risk groups
(All genders, all ethnicities)
Intervention Respiratory infections d}le to respiratory syncytial )
virus
Comparator - -
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Studies not providing a denominator or without sufficient data allowing

Outcome Rate of hospitalization or case fatality due to RSV. | the calculation of a denominator to estimate the RSV-associated hospitali-
zation rate or case fatality rate
. .. . Review, no full text available, conference abstract and poster, letter, com-
Study design Original studies

mentary, News report

Language restri-

A English, Persian, German
ctions

Other languages

Any studies between 2012 and the start date of the

Timeframe
research

All the identified studies were entered into the reference man-
agement software (Mendeley) to exclude duplicates. The title and
abstract were screened by two members of the review team in
parallel, blinded to each other based on the eligibility criteria. Af-
terward, for the titles and abstracts that met the eligibility criteria
or in case of hesitancy, the full text was screened in the same way:.
In case of disagreement between the reviewers, it was solved by
discussion.

Data was extracted by two members of the review team in par-
allel, blinded to each other and disagreement was solved through
discussion between the reviewers. Data were extracted from the
selected articles including author, year of publication, study pop-
ulation (country, age), RSV detection method, study period, study
type, and the rate of RSV-associated hospitalization or case fatality.

Based on the data in selected studies, we extracted the RSV-as-
sociated hospitalization rate for children < 6 months, 6-11 months,
12-23 months, < 1 year, < 2 years, and < 5 years, and the RSV case
fatality rate for children < 6 months, < 1 year, < 2 years, and < 5
years as far as possible. The annual incidence of hospitalization of
infants in the publication by Li, et al. [35] was calculated by using

the country’s published birth cohort information [32]. Studies were
summarized by the method of identification of RSV cases (Immuno-
fluorescence assay (IFA), RT-PCR, enzyme-linked immunosorbent
assay (ELISA), immunochromatography, or ICD-9 Codes) and by
the method of microbiological confirmation of the infection (Ac-
tive surveillance, retrospective, and model-based), similar to the
methods described in McLaughlin, et al. [14]. There was no funding
source for this study.

Results

1,924 publications were found in PubMed until February 25,
2024, and one additional article was found through references in
relevant articles. Five duplicate publications were found by the
reference manager software and excluded from the study. After
screening titles and abstracts, 1,632 articles were excluded. The
full text of the 288 remaining articles was screened and 16 original
studies were included for data extraction according to the eligibility
criteria. The PRISMA flow diagram for the study selection process
is shown in Figure 1 and a general overview of the selected studies
is shown in Table 3.

[ Identification of studies via database ] [ Identification of studies via other J
0
= Records
2 | Records removed before _I;ecu;?sd From:
E identified from .| scresning: ! EE.L;: rom:
S | PubMed: | Duplicate ! ;:n
§ (m=1924) records sea_r_ g
removed [n=15) (m=1)
—
Y l
Records »| Records
screened excluded:
through titles [n=1.632)
and abstracts:
(n=1919)
l ¥
Reports
asseszed for * Reports Reports *| Reports
eligibility: excluded: assessed for excluded:
(n=287) (n=272) eligibility: (n=0)
Mo full text, (n=1)
1 language, ete.
Y
i Studies
|| included in
E review:
(m=18)
Figure 1: PRISMA Flow Diagram.
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Study Country Study population
Philippines, Thailand, Indonesia, Bangladesh, Vietnam,
Li,etal. 2021[35] Nepal, Egypt, India, China, Georgia, Iran, Jordan, Turkey, | Hospitalized Children < 5 years with RSV-associated ALRI
Cyprus, Japan, Qatar
Langley, et al. 2022[36] Bangladesh, Thailand Children < 2 years suspected of LRTIs
Tam, et al. 2020[37] Singapore Children < 6 years whlth.A.RI; < 6 years hohspltallzed with
bronchiolitis and pneumonia
Naorat, et al. 2013[38] Thailand Hospitalized RSV- cases < 6 years with community-acqui-
red ALRI
Yoshida, et al. 2013[39] Vietnam Hospitalized children < 5 years Wlth cough and/or diffi-
culty breathing
Ren, et al. 2022[40] China Hospitalized ALRI cases < 5 years
Simoes, et al. 2021[41] India All children younger than age 2 years
Halasa, et al. 2015[42] Jordan Hospitalized children <2 years old with respiratory
symptoms and/or fever
Glatman-Freedman, et al. Hospitalized children with primary RSV-related diagno-
Israel
2020[43] ses
Hospitalized children < 5 years with Severe Acute Respi-
Nasreen, et al. 2014[44] Bangladesh ratory Infections (SARI)
Huo, et al. 2013[45] China Patients with SARI
Chan, et al. 2015[46] Hong Kong Patients hospitalized w1t.h laboratgry-conﬂrmed respira-
tory virus infections
Na’amnih, et al. 2022[47] Israel Hospitalized patients with bronchiolitis aged 0-23
months
Hacimustafaoglu, et al. . -
2013[47] Turkey Children <2 years hospitalized for LRTI
Rowlinson, et al. 2013[48] Egypt Hospitalized patients due t.o an acute respiratory in-
fection
Anders, et al. 2015[49] Vietnam Infants <1 year with ARI

A general overview of the extracted data on the annual inci-
dence of RSV-related hospitalizations in children <1 and <5 years
of age is shown in Figure 2, and the detailed extracted data includ-
ing the annual incidence of RSV-associated hospitalization and case
fatality in the target countries is shown in Table 4. Out of all the
51 countries in Asia, the selected publications investigated the in-
cidence rate for RSV hospitalization and case fatality in 19 and two
countries, respectively. No studies with our predefined criteria on
RSV-associated hospitalization or case fatality rates were found for
the other countries. Between the Asian countries, the majority of
identified studies with an RSV hospitalization rate belonged to Ban-
gladesh, China, Thailand, and Vietnam with three articles for each
country.

Li, et al. [35] investigated the RSV hospitalization rates in 16 dif-
ferent countries. Most of the RSV-associated hospitalization rates

were reported for children up to one year of age. The range of hos-
pitalization incidences in this age range was from 0.35 to 4.07 per
100 person-years, with the highest rate in the Philippines (4.07 per
100 person-years) and the lowest rate in Georgia (0.35 per 100 per-
son-years). Based on two studies that reported the RSV case fatality
rate in India and Hong Kong, the rate was reported 0.25,0.17, 0.11,
0.18 per 100 person-years for children < 6 months, < 1 year, < 2
years, and < 5 years of age, respectively.

Detection of RSV infection was performed mostly by RT-PCR
laboratory technique in ten studies and immunofluorescence assay,
Immunochromatography, and ICD-9 Codes were used in the other
studies. The microbiological confirmation method of the infection
was active surveillance for 11 studies and retrospective and mod-
el-based methods were conducted in four and one study, respec-
tively. Figure 2, Table 4.
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RSV hospitalization incidence (Per 100 persondyears, ® <6 m., ** <2 y.0)
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Figure 2: A general overview of the annual incidence of RSV-related hospitalizations in children <1 and <5 years of age.

Table 4: Annual incidence of RSV-associated hospitalization and case fatality in the target countries.

Annual incidence of RSV hospitalization (Per 100 Annual incidence of RSV case fatali-
Coun- person) ty (Per 100 person) N I
try Study = Dura- De- e
<6mo. | O11 | 1223 | 4. | <2 = <6mo. | <1yr | <2yrs. | <5yrs. | tion | tection
mo. mo. yrSs. yrs.
Langley, Active
Bangla- | o\ a1 2022 | - - . . 210 | - . - - . 2013~ 1 RT-PCR | Surveil-
desh 2015
[36] lance
Mo-
Bangla- | Li etal
desh | 2021 [35] 0-85 2019 | RT-PCR | del-ba
sed
Bangla- Nasree, et Active
5 al. 2014 - - - - - 0-41 - - - - 2010 | RT-PCR | Surveil-
desh
[44] lance
Retro-
. Ren, et al. 2010- .
China 2022 [40] - - - - - 1-4 - - - - 2014 IFA specti-
ve
Mo-
. Li, etal.
China 2021 [35] - - - 1-47 - - - - - - 2019 RT-PCR | del-ba-
sed
Huo, et Active
China al..2013 - - - - - 4.5 - - - - 2011 RT-PCR | Surveil-
[45] lance
Li,etal Mo-
Cyprus 2021 [35] - - - 0-95 - - - - - - 2019 | RT-PCR | del-ba-
sed
Li, etal Mo-
Egypt 2021 [35] - - - 1-68 - - - - - - 2019 | RT-PCR | del-ba-
sed
Rowlin- 2009- Active
Egypt | son, etal. - - - 1-74 0-24 - - - - - 2012 RT-PCR | Surveil-
2013 [48] lance
Li, etal Mo-
Georgia 2021 [35] - - - 0-35 - - - - - - 2019 | RT-PCR desl‘;ga—
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Chan, et Retro-
}éggg al. 2015 - - - - - 158 - - - 0-18 12%91%' IFA | specti-
5 [46] ve
Simées, et 2016- Active
India | al.2021 - - - - - - 025 | 017 | 0-11 - RT-PCR | Surveil-
2020
[41] lance
Mo-
. Li, etal.
India 2021 [35] - - - 1-15 - - - - - - 2019 | RT-PCR | del-ba-
sed
. Mo-
Indone- | - Lj et al. - - - 1-24 - - - - - - 2019 | RT-PCR | del-ba-
sia [35]
sed
Li, et al. Mo-
Iran 2021 [35] - - - 0-82 - - - - - - 2019 RT-PCR | del-ba-
sed
Glat-
man-Fre- 2000- 1CD-9 Retrol—
Israel | edman, et - - - 1-22 - - - - - - 2017 Codes specti-
al. 2020 ve
[43]
Immu-
Na’amnih, Retro-
Israel | etal 2022 - - - - 0-78 - - - - - 2008- | nochro- specti-
2018 mato-
[47] ve
graphy
Mo-
Li, etal.
Japan 2021 [35] - - - 1-28 - - - - - - 2019 | RT-PCR | del-ba-
sed
Halasa, et 2010- Active
Jordan al. 2015 2-11 0-68 0-16 - - - - - - - RT-PCR | Surveil-
2011
[42] lance
Halasa, et 2011- Active
Jordan al. 2015 235 0-6 0-23 - - - - - - - RT-PCR | Surveil-
2012
[42] lance
Halasa, et 2011- Active
Jordan al. 2015 2-59 0-8 0-25 - - - - - - - RT-PCR | Surveil-
2013
[42] lance
Li, etal. Model
Jordan 2021 [35] - - - 1-17 - - - - - - 2019 RT-PCR based
Li, etal. Model
Nepal 2021 [35] - - - 0-19 - - - - - - 2019 RT-PCR based
Philip- Li, etal. Model
pines | 2021 [35] ) ) i 407 i ) i i ) i 2019 RT-PCR based
Li, etal. Model
Qatar 2021 [35] - - - 2-05 - - - - - - 2019 | RT-PCR based
. Tam, et Active
S”(‘)fi' al. 2020 | 335 - . . . - . - - . 22%051' IFA | Surveil-
p [37] lance
. Naorat, et Active
Thai- 1 = ) 9013 1-19 - 152 154 - 0-98 - - - - 2008- | o peR | Surveil-
land 2011
[38] lance
Thai- Li, etal. Model
land | 2021[35] | : : 155 - : - - : : 2019 | REPCR | sed
- Langley, Active
Thai= 1 o 41,2022 - - - - 111 - - - - - 2013- | prpCR | Surveil-
land 2015
[36] lance
Li, et al. Model
Turkey 2021 [35] - - - 0-76 - - - - - - 2019 RT-PCR based
Hacimus- Immu- Active
tafaoglu ) ) i i . ) i i ) i 2010- | nochro- e
Turkey | ot a1.2013 0-78 2011 | mato- S;‘;:Ceél
[50] graphy
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Vie- Lietal. Model
tnam | 2021[35] | - 1-08 : : ; 2019 | REPCR | osed
. Yoshida et Active
Vie 2013 - - 2:34 | 096 - - - 2007 | p1pcR | Surveil-
tnam 2010
[39] lance
. Anders et Active
Vie | al.2015 - - . 0-8 - - - 20091 RT-PCR | Surveil-
tnam 2013
[49] lance
. Anders, et Active
Vie | al. 2015 - - . 3.9 - - - 2009 | RT-PCR | Surveil-
tnam 2012
[49] lance

Discussion and Conclusion

For 32 of the 51 countries in Asia, we found no information on
the RSV-associated hospitalization rate in children < 5 years of age
since 2012. As a comparison, in a systematic review and meta-anal-
ysis performed among US infants, McLaughlin, et al. [14] found a
total of 31 estimates of RSV hospitalization rates within the United
States alone, published between 2000 and 2020. Moreover, since
2012, there has been no information on the RSV case fatality rate
in children < 5 years of age for 49 countries of the 51 Asian coun-
tries. In comparison, in the US, Hansen, et al. [51] in a cross-section-
al study assessed the RSV case fatality rate in children < 5 years of
age between 1999 to 2018. As RSV is the most common and severe
infectious disease early in life, this lack of data in Asian countries
is puzzling.

Most published data were available for children < 1 year of age.
As shown in Table 3, available information shows annual RSV-as-
sociated hospitalization rates between 0.35 and 4.07 per 100 per-
son-years, and these numbers are in the range of the data published
for the US [14] and the UK [15]. Another study showed this esti-
mate for children < 1 year of age to be 5.06 per 100 person-years
for Denmark, 2.72 per 100 person-years for Germany, 2.37 per 100
person-years for Argentina, and 1.91 per 100 person-years at the
global level [52]. Thus, the little information published from the se-
lected Asian countries is in the range of data published from the
other countries, suggesting that RSV-associated hospitalization pat-
terns may be similar around the globe.

While the little data we found on Asian countries’ RSV case
fatality rates is not sufficient to make a comparison, in additional
studies RSV-associated case fatality rates appeared to be higher in
low- and middle-income countries as compared to the US or Eu-
rope [21]. In their meta-analysis, Nair, et al. estimated the RSV case
fatality rate in children < 5 years of age in low- and middle-income
countries and high-income countries to be 2.1% and 0.3%, respec-
tively [53]. In the US, Hansen, et al. [51] showed RSV case fatality
rate between 1999 to 2018 as 0.0027 per 100 person-years in chil-
dren <1 year and 0.0011 per 100 person-years in children <5 years
of age. In Argentina, Caballero, et al. [54] estimated the community
case fatality rate due to RSV in infants <6 months of age to be 0.027
per 100 person-years in 2019.

The reason for the lack of data on the epidemiology of RSV in
the target countries could be a lack of well-established surveillance
systems. At the global level, The World Health Organization (WHO)
is working on leveraging the Global Influenza Surveillance and

Response System (GISRS) for RSV surveillance to improve under-
standing of RSV disease burden and RSV hospitalization rates [52].
On the other hand, focusing on RSV in the current local surveillance
systems for influenza might result in relevant costs and also require
the development of a separate infrastructure which is more feasi-
ble in high-income countries. Some Western countries investigated
RSV surveillance through their influenza surveillance system [55].

The data sought here on the epidemiology of RSV in infants in
the countries targeted is much needed for several reasons. First,
some of these countries are located in the tropics and the (year-
round) seasonality of respiratory viruses like RSV may result in
disease characteristics that are different from those in regions in
the northern or southern hemispheres [56, 57]. With that in mind,
medical practices for controlling the infection might require dif-
ferent interventions and different types of awareness in the tar-
get countries, e.g., year-round RSV testing versus seasonal testing
only. Second, most of the countries of interest here were low and
lower-middle-income countries (LMIC). Hospitalization rates, ICU
admissions, and death rates due to RSV infection in LMICs may dif-
fer [53] and the estimates from high-income regions may not apply
when predicting the RSV burden in LMICs. Third, evaluating the
public health burden of RSV including direct and indirect costs of
the infection may vary with differences in available medical care
resources. This needs to be studied separately for each country.
Fourth, and most important of all, long-acting monoclonal antibod-
ies for use in neonates and also vaccines licensed for use during
pregnancy, both based on RSV-pre-fusion-F-proteins as antigens,
are now available [58]. They are the optimal strategy for RSV pre-
vention, however, require local data for decision-making. It is fair to
predict that these interventions will incur huge costs to any public
health system in Asia and the resources needed will only be made
available if there is convincing evidence to predict that the benefits
on child health and mortality will be sufficiently high to justify the
cost of each local RSV vaccination program. Currently, there is no
official recommendation for the use of mAbs in neonates or RSV
vaccines during pregnancy in Asian countries.

To provide better-qualified data at the global level, global and
local initiatives would address some surveillance systems to im-
prove the case definition of RSV and investigate the seasonality of
RSV and the burden of disease and as a result, provide evidence for
policy-making, especially on vaccines and other preventives. On the
other hand, training, funding, and improving technical infrastruc-
ture should be addressed to have a qualified well-established sur-
veillance system.
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This study has limitations. First, we only searched for papers in
the recent 11-year period; more studies might have been published
before this time period. Second, we only reviewed original articles
in English, German, and Persian language, and this may have led to
not finding some articles specifically in Chinese language.

In conclusion, the incidence of RSV-associated hospitalizations
identified here for Asian countries is in the range of what was pub-
lished for the US and Europe, and with the few data identified for
RSV case fatality rate, comparison is not possible. With respect to
the tropical climate, possible different rates of hospitalization, ICU
admission, death rates, different costs of infection, and the need for
local data for immunization programs in Asian countries, running
local studies might have a big impact on improving the knowledge
of preventing RSV infection, hospitalization, and mortality.

The availability of new means to prevent RSV in infancy war-
rants conducting local studies to fill the data gap identified as the
basis for future public health recommendations - which may have
huge public health benefits.
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