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Abstract

Context: Studies from high-income countries indicates that infants born preterm are
at increased risk of respiratory infections; however in the low and middle-income
countries (LMICs) data are limited. Our aim was to systematically review the studies
evaluating the risk of respiratory infections in preterm children born in LMICs.
Methods: We searched Medline, PubMed, Cumulative Index of Nursing and Allied
Health Literature, Embase, and Psych-INFO databases for studies reporting
respiratory outcomes in children born preterm in LMICs. Two authors extracted
the data and evaluated the risk of bias with appropriate assessment methods
independently.

Results: Twelve observational studies evaluating 5969 children were included in
the review. The risk of lower respiratory tract infection varied from 5% to 73.9%.
Similarly, respiratory syncytial virus (RSV) infection risk ranged from 4.4% to
22.7%. The unadjusted relative risk for any respiratory tract infection or lower
respiratory tract infection was significantly higher in the children born preterm
than in children born at term (1.52 [95% confidence interval 1.25-1.85]). We also
noted wide-ranging risk of respiratory infections requiring in-hospital or
emergency care (range: 0.5%-27.7%) and hospital stay in children born preterm
(range: 6-14.3 days).

Conclusions: Preterm-born children in LMICs are at risk of increased respiratory
infections compared to term-born children; however, the baseline risk is variable,
although substantial; This highlights the need for preventive strategies, including
RSV immunoprophylaxis.
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1 | INTRODUCTION

Each year 15 million infants are born preterm, and the preterm birth
rates vary from as low as 5%-7% in high-income countries (HICs) to
as high as 15%-18% in low- and middle-income countries (LMICs).
Most of these infants are born in African and Southeast Asian
countries, contributing to more than 60% of the burden.? Preterm
infants are at a potential immunological disadvantage,® have
immature lungs,* and some have a developmental disability, all of
which make them susceptible to infections, resulting in hospitaliza-
tion, seeking emergency care, and increased utilization of healthcare
costs.>~> Respiratory infections are of primary concern out of all the
infections and are the leading cause of death during infancy and
childhood.”

Many observational studies and their systematic reviews from
HICs have shown that infants born preterm are at higher risk of
developing respiratory infections, including respiratory syncytial virus
(RSV) infection when followed up during the first few years of life.
Hence, clinicians tend to follow preterm infants more closely and
offer strategies such as improving nutrition, vaccination, and reduced
exposure to smoke to curtail the risk of such respiratory infections in
these high-risk children. One particularly strategy includes palivizu-
mab for preventing severe respiratory RSV infection in children,” as
data from HICs show that RSV infection is common and palivizumab
immunoprophylaxis costs exceed the economic benefit of preventing
RSV-associated hospitalization in high-risk children.2 However,
whether such immunoprophylaxis is helpful in children in LMICs is
unknown as the burden of RSV infection in LMICs is undetermined.

Studies from LMICs assessing the risk of developing respiratory
infections, including RSV infections, in children born preterm are
sparse. It is vital to understand the burden of respiratory infections,
the type of respiratory infections, causative organisms, and the
impact on healthcare, including hospitalization and the need for
respiratory support, in LMICs, as the risks are amplified due to
overcrowding, poor vaccination status, suboptimal follow-up, and
poor nutritional status after discharge.”1° Hence, a systematic review
is required to assess the burden of respiratory infections in children
born preterm in LMICs. The objective of the systematic review is to
evaluate the risk of respiratory infection (outcome) in children born
preterm (population and exposure) compared to term children
(control) in LMICs (setting).

2 | METHODS

This systematic review was conducted as per the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA) reporting
guideline.’* The protocol was registered with PROSPERO (registra-
tion number, CRD42021272375), the prospective international
register for systematic reviews. The study is described according to
the PRISMA checklist.

2.1 | Search strategy

A systematic search of the literature was conducted using
an appropriate prespecified search strategy across Medline,
PubMed, Cumulative Index of Nursing and Allied Health Litera-
ture, Embase, and Psych-INFO databases from January 1, 2000,
through July 31, 2021, without language restriction. The details of
the search strategy across each database are provided in the online
Supporting Information. In addition, the reference lists from
studies that were included in the systematic review were also

searched.

2.2 | Eligibility criteria

2.2.1 | Population

Children less than 2-year-old born in LMICs were included. Children
with known congenital heart disease, immunodeficiency disorders,
chromosomal disorders, and life-threatening congenital anomalies
were excluded. We defined LMIC as per World Bank classification
criteria based on Gross National Income (GNI) per capita (current US
$). (a) Low-income countries: those with GNI per capita, calculated
using the World Bank Atlas method, of $1045 or less. (b) Middle-
income countries: those with GNI per capita of >$1045 but <
$12736.2

2.2.2 | Exposure
Preterm infants less than 37 weeks of gestational age (GA) born in

LMICs were included.

2.2.3 | Comparator
In observational studies, term infants more than 37 weeks of GA born
in LMICs will serve as a control. Whereas in descriptive studies, there

will be no comparator.

2.2.4 | Study design

We included observational studies (cohort and case-control) com-
paring the outcomes between preterm and term infants born in
LMICs. Descriptive studies providing data on preterm infants without
control were also included. Studies were only included if they
followed up with infants (minimum two follow-ups, any frequency)
during the first 2 years of life to identify the relevant outcomes. Case
series, narrative reviews, systematic reviews, studies from HICs, and

studies with no follow-up were excluded.
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2.2.5 | Outcomes
Studies must report one or more following outcomes identified in our

systematic review.

2.3 | Primary outcome
Respiratory infections (as defined by authors) during the first 2

years of life

1. Any respiratory infection (upper or lower respiratory tract

infection), as defined by the authors.

24 | Secondary outcomes

1. Any lower respiratory tract infection, including pneumonia,
bronchopneumonia, and bronchiolitis, as defined by the authors.

2. RSV infection (any) during the first 2 years of life.

3. Respiratory infections (any) requiring hospitalization or emer-
gency treatment including ventilatory care during the first 2
years of life.

2.5 | Study selection and data extraction

The authors (S. D./A. R.) searched the literature in the databases
mentioned above and assimilated a final list of literature using a web-
based reference management platform, Rayyan software (https://
www.rayyan.ai/). Then, S. D. and A. P. screened the titles and
abstracts to determine relevant reports. The shortlisted literature
after the title and abstract screening was assessed by the authors
(S.D.,A. P, A. R, and R. S.) independently to determine the eligibility
for inclusion based on the eligibility criteria. Included reports were
examined for all the relevant information, including study design,
population, inclusion and exclusion criteria, outcomes, and risk of
bias, independently by the authors (S. D., A. P.,, A. R, and R. S.). No
blinding strategies were employed. Any discrepancies were resolved

by discussion and consensus.

2.6 | Assessment of risk of bias

The risk of bias for included studies was evaluated using a modified
Newecastle-Ottawa scale (NOS)*® and modified Leboeuf-Yde and
Lauritsen tool by Hoy et al.'* for observational studies and
descriptive studies, respectively. The following domains were
evaluated in the modified NOS: selection, comparability, and
outcome. A priori, a score of <3/9 was deemed high risk, a score of
4-6/9 was deemed a moderate risk, and a score of >7/9 was deemed
a low risk of bias.® The authors (S. D., A. P, A. R, and R. S.)
independently evaluated the risk of bias and resolved the conflicts

i)

through discussion and consensus. In the modified tool by Hoy
etall®a priori, a score of 0-3/9 is deemed low risk, 4-6/9 is deemed

a moderate risk, and 7-9/9 is deemed a high risk of bias.

2.7 | Data synthesis and statistical analysis

The odds ratio risk (OR) with its 95% confidence intervals (Cl) and p
value were calculated for each study if the study (comparative studies
only) provided the raw data. There was insufficient data to pool for

meta-analysis for any of primary or the secondary outcomes.

3 | RESULTS

The study selection log is shown in Figure 1. There were 15552 articles
identified through all databases, and 4081 records were included for the
title and abstract screening. One hundred and one studies were included
for full-text screening. Eighty-nine were excluded and 12 studies were
included in the systematic review. The details of the risk of bias
assessment of included studies are provided in Table 1, and all the
studies were adjudged to be at low risk of bias. (Table 2)

The details of the 12 studies included in the systematic review are
presented in Table 1. Three studies were comparative, and nine were
descriptive studies. In addition, 10 studies were carried out prospectively,
while 2 were carried out retrospectively. Of the 12 studies, 2 each were

1920 and one each from Nepal,21

from Brazil,ls'16 Turkey,17*18 Argentina,
Peru,?? South Africa,?® Bosnia and Herzegovina,?* Iran,?> and Mexico.?
The majority of studies were conducted in the last decade except for one
study conducted in 2002.17 The sample size across studies ranged from
53 to 495, included infants from 29 weeks and the follow-up period

varied across studies ranging from 1 week of life to 12 months.

3.1 | Primary outcome

3.1.1 | Any respiratory tract infection

One study provided comparative data, and the unadjusted risk for
any respiratory tract infection was significantly higher in the children
born preterm as compared to children born at term (relative
risk [RR] [95% CI] 1.52 [1.25-1.85]).2” Another study provided that
only risk of respiratory tract infection in preterm infants was 66%
(92/139).1? No meta-analysis was performed as one was comparative

and another was a descriptive study.

3.2 | Secondary outcomes

3.2.1 | Any lower respiratory tract infection

No meta-analysis was performed as only one study provided adjusted
risk for any lower respiratory tract infection, which was significantly
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[ Identification of studies via databases and registers ]

FIGURE 1 Flowchart of search results
(adapted from PRISMA 2021). PRISMA, Preferred
Reporting Items for Systematic Reviews and

) - Meta-analyses.
Records identified from
é ,\D/Izz?nzsi%ég = 15552) Recordg rfamoved before
g PubMed - 8754 e g g
£ EMBASE - 350 UB |1c1a"$1recor s remove
£ PsycINFO - 10 (n= )
o CIHNAL-144
Registers (n =0)
) Records screened for title and Records excluded
abstract (n =3980) (did not meet the
(n = 4081) inclusion criteria)
Reports sought for retrieval Reports not retrieved
=y (n=101) (n=0)
e
[]
e
- |
%]
Reports assessed for eligibility
after full text screening _—
(h=101)
Reports excluded: 89
Studies from High Income
countries — 28
Cross sectional studies -20
— Systematic review from HIC
-4
PR Target population not defined
° P )
[} - . . Studies involving older
3 Studies included in review children (no preterm infants)
‘—é (n =12) -8
£ Reviews -10
— Retrospective studies -12

higher in children born preterm as compared to children born at term
(R.R.[95% Cl] 1.52 [1.25-1.85]).17 Additionally, five studies provided
data only for preterm infants and the risk of any lower respiratory

tract infection varied from 5% to 73.9%2°2° across the studies.

3.2.2 | RSV infection

16,17,24,26

Only four studies provided the risk data for children born

preterm, and the risk varied from 4.4% to 22.7% across the studies.

3.2.3 | Respiratory infections (any) requiring
hospitalization or emergency treatment

16,17,19,20,23,25,26

Seven studies provided descriptive data for children

born preterm on respiratory infections requiring in-hospital or

emergency care. The risk varied widely from 0.5% to 27.7%. The
hospital stay in children born preterm ranged from 6 to 14.3 days. No

studies provided data on ventilation days.

4 | DISCUSSION

Our systematic review summarizes the evidence from 12 observa-
tional studies, including 5969 children on the risk of respiratory
infection in children born preterm followed up until the first 2 years
of life in LMICs. The review finds, compared to children born at term,
children born preterm are at significantly higher risk of developing
any respiratory infection (unadjusted comparison, one study) and any
acute lower respiratory infection (adjusted comparison, one study)
during the first 2 years of life. However, it also highlights a substantial
variation in the risk of acute lower respiratory tract infection
(5%-73.9%), RSV infection (4.4%-22.7%), and respiratory infections
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(Continued)

TABLE 1

Sample size

(exposure and
control)

Study design and follow-

up plan

Outcomes assessed

Exclusion criteria

Inclusion criteria

Study setting

Study ID

92 (66%) HRV positive. Seventy-four of

Premature infants No details

139 ARI

Prospective cohort study

Argentina

Linder-

which have bronchiolitis, 32%

weighing
<1500 gm were enrolled

samples,

Jackson (2014)

hospitalization (50% for HRV, 15% RSV,

and 15% MPV)

66% were

in the NICU from
June 2011 through

October 2012.
Infants were

positive for

HRYV, and
53% of

followed for the first

year of life

Abbreviations: ARI, acute respiratory infection; Cl, confidence interval; CMV, cytomegalovirus; GA, gestational age; HRV, human rhinovirus; HIV, human immunodeficiency virus; ICD, international classification

of diseases; IQR, interquartile range; LRTI, lower respiratory tract infection; MPV, metapneumovirus; NICU, neonatal intensive care unit; RR, relative risk; RSV, respiratory syncytial virus; VLBW, very lower

birth weight.
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requiring hospitalization or emergency care treatment (0.5%-22.7%)
in children born preterm during the first 2 years of life. Lastly, the
review also finds a considerable increase in length of hospital stay
(6 to 14.3 days) but a small risk of death (0.3%-0.68%) among
children born preterm who require in-hospital care due to respiratory
infections.

This review is the first systematic review summarizing the risk
of respiratory infections and other vital outcomes in children born
preterm in LMICs. In this systematic review, we sought to find the
risk of respiratory infections in children born preterm in LMICs and
explore differences in the risk compared to HICs. However, we
identified limited studies, mainly descriptive, and hence unable to
quantify the actual burden of respiratory infection in this population
in LMICs. Nonetheless, the review summarizes the available
literature, shows that children born preterm are at increased risk
of infection because they have reduced antimicrobial peptides and
proteins along with abundance of goblet cells and few ciliated cells
in the respiratory tract, and further highlights the considerable
variation in the risk of respiratory infections in the LMIC cohort.
Furthermore, the review also highlights the need for comparative
studies to explore the baseline risk of respiratory infections in
children born preterm in LMICs.

Studies from HICs show preterm infants, compared to term
infants, are at risk of respiratory tract infections, including RSV
infections, and respiratory-related morbidities, such as prolonged
hospitalization and increased risk of death.2”-? A recent systematic
review and meta-analysis evaluating 55 studies showed that a
substantial proportion of RSV-associated morbidity occurred in the
first year of life, with global RSV-acute respiratory infections (ARI)
hospitalization estimates of 63.85 (95% Cl 37.52, 109.70) per 1000
children per year among preterm children <1 year compared to
19.19 (95% Cl 15.04, 24.48) per 1000 children per year among
overall children.® Similarly, other studies show an increased risk of
hospitalizations in preterm infants with varying estimates in
proportion to the GA.

In comparison to term infants, the risk of hospitalization from
bronchiolitis was much higher in very preterm infants (<32 weeks GA,
RR 2.6 [95% Cl 2.32-2.89]) than in moderate preterm infants
(32-34 weeks GA; RR 1.9 [95% Cl 1.32-1.67]) and late preterm
infants (34 to 36 weeks GA; RR 1.25 [95% Cl 11.8-1.33]).2” In LMICs,
the burden of respiratory infection in preterm infants could be just
the tip of the iceberg as only infants who get hospitalized or need
intensive care admission to get reported. Besides, studies evaluating
or reporting such risk or burden in LMICs are limited. Most of the
mild to moderate cases remain untested or underreported, which
could mask the actual burden of all-cause LRTI in these infants. Lack
of regional/national registry, no standardized definition, and lack of
viral testing facilities add to the under-reporting issue. We believe
these reasons contribute to the heterogeneity between studies
estimating the risk of respiratory infections in preterm children in
LMICs, as noted in our systematic review.

There is an urgent need to evaluate the burden of respiratory

infections in preterm children in LMICs as they contribute to a



DIGGIKAR ET AL.

[ . |
-
6 )]

WILEY

2910

([%8°T]
n417)
SOA SOA SIA SOA
(pa3103)s
EIETN (syauow
|eyidsoy 9 40
ayj} 0} 3uydwes (desA T
paniwpe snon Jo 3ujdwes
uaJp|iyd -unuod) snonuiuod)
oN AJuo) saA SIA SOA
(PapnPxa
EIEI
[exdsoy
S} wouy
934eyosip
J9}j€ 91ed0|
0] 9|geun
2J9M M
oym asoyy
10 3lun
uequn |ejeuoau
10N Sy} wouyy
‘Ajuo 984eyosip
uon 210J3q
-e|jndod palp oym
SOA SOA |edni—oN sjueju|l oN
uoned
-n220
10N
sjeyd X9s pue (sjend
-soy omj a8e uoy -soy omj
ON AJuQ “4espun AlUO—SaA woulj) oN
(¥102) (2T0Z) I92UO  (9T0Z) YD (6102) BHdnD
uosoef
J9pun

SOA

(pouiad payy

-1Dadsaud

e JoJ

3uyjdwes

sno

-Nuiuod)
SIA

(Jueas|al

jou 3JaM

suoIsn|Ixa
awos) oN

SOA

(8102) AMeIN  (STOZ) suiien

(pouad pay
-129dsaud

e Joj
3ujdwes
snonuiuod)

SOA

SSA

SOA

SOA

(pouad pay
-12adsaud

e Joj
3uidwes
snonuijuod)

(c102) 421N

SOA

SSA

SOA

SOA

SOA

(Apnis
paisau) SaA

(3ueAajal

J0U AU9M

suoISN[oxa
awos) oN

SOA

(T20o2) 21NN

%E'8S

Ajuo) oN SOA

(powiad
pay
-1padsaud
e 1oy
3uidwes
sno
-nuiuod)
SOA

(1esA T
Jo Sujdwes
SNONUIIU0D) SOA

(papn|oxa
EJETN
‘syjuow

9 ueyy Jspjo
2J9M OYMm
sjuejul pue
sixe|Aydoud
ulingo|3
-ounwwii
PaAId3L OYM
950y} se yans
‘syusijed

SOA awos) oN

SOA
(2002) 19113

SO

(¥102) BOY20

SOA (%881 =N4L1) ©ON
(dn pamojjoy
aJom
paniwpe (eyr4oyzLIsy
EIEIN |y} ul papiwpe
oym ysiom s9]euoau
yuiq moj w.a3aud
‘sajeuoau pajjolua sasinu
wi9324d) oN Apnis) Jesppun
(Papn[oxa a4om
‘syjuow 9 ueyy
J3p|O aoMm
oym sjuejul
pue sixejAydoud
ulinqo|3
-ounwwi
paAIadal oym
950y se yons
SOA
SOA SOA
(sT07)
uejuewy

élewiuiw seiq

asuodsaiuou

40 pooylRyl|
oy} seM

;udyemapun
SNSUD B Sem
4O ‘S|dwes
3y} 109J9s 03
pasn uo1323|9s
wopuel Jo

WoJ SWOS SeAA

cuonendod
10816

3y} jo uon
-ejuasaldal
9502

JO 23e4ndde
ue awedy

‘syusnned swos) oN  Sulidwes sy sepp

;uopzednddo
‘X3S
‘o8e ‘g|dwexa
10} ‘sa|geLieA
JueAs|al
noge
uolje|ndod
|euoijeu
3y} jo uon
-ejuasaidau
950)2
e uone|ndod
198163
s,Apnis ay} sepp

(PTOT) EPNUIY  Sway selq Jo sty

(sa1pn3s aouajeAald ‘aAdiIDSap) 1OYod pasodxa ay} Ul Ajuo awod3no SuizAjeue salpn)s Joj seiq Jo sy  zZ 37dV.L



2911

e 1D A%

DIGGIKAR ET AL.

(ssnunuo))

SIA

SOA

SOA  (Splodal) oN

(¥102) (2T02) [°2U0
uos)oer
Jspury

(1ea
3uuieap
e Jo ‘Bul

-Yyeauq
pides uo
HnaIp
‘9zoaym
‘4s3nod
PEVET
:8ul
-Moj|0}
Sy
Jo Aue
3uiney
se
pauysp
SEM ¥V
jueju)) SSA

SaA

(9102) NYd

(paurw
-19)9p
sem
dn-moj|o}
JO SiedA
-juejul
0007 Jad
2duapUl
Syl
‘SISAleue
|eAIAINS
s
10} pasn
Sem uol}
-ezijeydsoy
pajedosse
-1V s
18 28e a3}) SOA SOA

SSA SaA

(6102) BMSND  (8T0T) ASHEN

(papinoud jJou

aJe s|lelsp
ayj} pue
[epidsoy ayy
1e Sulpuajpe
Aq pauiyep
uoi3oa4ul
Alojeaidsal
(S2A A1) ‘ou
SOA Jeappun SO Apsow) sespun
(ssaut
3y3 3noqe
sjualed
pa»se
sJayd.eas
-2y)
SOA SOA
(dn-mojjoy
Jedh T pay
-9|dwod

(c102) 431N (TZ0Z) 4olINN (2007) 431133

(pasn sem
11471
‘ejuownsud
104
uoiuiysp
9sed ou) oN

(splodau
[eydsoy
wouy
pa129)|02
NE
-d3dsoJ3al
Sem ejep) oN

(STO02)
uejueULY

(swordwAs

pue sugis asay)
J0O asnedaq
uonezijejidsoy
paJinbaui

1By} JUSAS ue
Se pauljap sem
1LY 949A9S
‘eluownaud

10 siyjolyduoiq
[BJIA Y3M
9|qredwod
EIETN

susis o130jo1pe.
‘quasaad
JaABUBYM ‘pue
‘uoinjeynosne
uo sapjoesd
pue Suizesaym
‘suoijoejal
‘ajed
Aiojeaidsal
papnjoul pue

uofjeujwexa

|eaisAyd ayy ¢Apnis
SuLnp pajou ayj ul pasn
swojdwAs uonusp
uo paseq ased
pasoudelp 9|gejdande

249M S| 1Y) SOA ue sepp
i(Axoud e 03

pasoddo se)
s393[qns ayy
wouy Ajpoauip

pa329||02

SOA elep I9M

(#T0Z) epnuly  swall seiq Jo sty

(penupuod) z 374VL



DIGGIKAR ET AL.

[ . |
-
6 )]

WILEY

2912

s
MO

ON

SOA

SOA

(¥102)
uos)oer
Jspury

SIS MO

€

SOA

SOA

SOA

(¢T02) 1I92U0

S MO

1

SIA

SOA

(Aesse
YDdb uo
pajoaep
ASY pue
pauiejqo

qems
|eseu
-plu

e tpm
Aep T
JO wnw
-l

e JoJ Suu

-JN220

swo}

-dwAs

Aue jo
9ouasaud

ay} se

pauyasp
SEM [V
ASY UY) S9A

(9102) NYd

S MO

SOA

SOA

(¥0d-1¥
Buisn

SEIREIETs)

ASY) SA
(6102) B1I3ND

SIS MO

SOA

SOA

(Aea-x

1S9Y2) SoA

(8102) AMeN  (STOT) suien

S MO

SIA

SOA

(Bunsay
S9SNUIA
Aiojeaidsau
ale
-udoudde)

(c102) 431N

SIS MO SIS MO

T 4

SOA SOA

SOA SOA

(Axoud

e se pasn

pesjsul

‘Apppaaip

Ajdde jou

pip Inq

elaLID

[eawip

(oA A1) pasn
Jeapun Asy) saA

(T20oT) 31NN (Z00Z) 42193

NS MO S MO
4 €
SOA SOA
SOA SOA
(Aesse
|e1Jawwod
3uisn
pa12319p
ASY) SPA Jespun
(¥102) BOY20 (ST02)
uejuewy

S MO

4

SA

SOA

anbiuyosy
Aesse
|e1nJawwod
8uIsn ¥YOd ASY)

SOA

‘SNUIA |e1JADUAS Alojelidsal ‘ASY ‘uoljdead uleyd asesawA|od “YDd ‘uoljdajul Joe) Alojeaidsad JaMO) ‘|1 Y1 ‘suoldajul Alojelidsal ande ‘|Yy :suoljeinauqqy

selq jo
3su Jo Alewwng

21025 selq JO sty

91eudoidde
JECIENT]]
JO J9joweded
3y} 4oy (s)
Jojeujwiousp
pue
(s)dozesswinu
2y} aloM

¢s39lgns

|le 1oy pasn

uo11239]|02

ejep Jo apow
awes sy} Sepn

¢(Alessadau
#) Ayipijea

0] umMoys
(eluownaud
Jo sisouselp
104 Aesse
[ea130j0iq
-0101W
JO ‘punosesyn
10 Aes-x “8'9)
159493l Jo
Jo19wWesed ayy
paJnseaw jey}
JuswinJisul

Apnis ay3 sepp

(#T0Z) epnuly  swall seiq Jo sty

(panunuo?)

¢ ilavil



DIGGIKAR ET AL.

2913
o WILEY—L 2%

substantial economic burden. A study evaluating acute respiratory
iliness-related hospitalization costs has shown the cost can vary from
$54 to $120 in public to $135-$355 in private healthcare settings,
which is relatively high per median per capita income.?’ Therefore, it
is crucial to evaluate cost-effective ARI prevention strategies, such as
vaccination, to reduce the economic burden.

Immunoprophylaxis for preventing RSV has been a center of the
debate over the last few decades, and palivizumab, a humanized
monoclonal antibody against the RSV F glycoprotein, is effective in
reducing RSV hospitalizations from 101 to 50 per 1000 among high-risk
infants, as compared to placebo.*° Hence, in many countries, such as the
United States, Canada, and the United Kingdom, it has been licensed for
use in preterm infants to reduce the risk of RSV morbidity and
hospitalizations although debate arise about its cost-effectiveness.>2
Nonetheless, the cost-effectiveness of RSV prophylaxis still tends to be
more favorable in populations with greater risk, such as preterm infants.>®

Preterm infants in their first 6 months, children with underlying
cardiac or pulmonary disease in the first 2 years, immunocompromised
children are at highest risk of severe RSV infection. These children are
most likely to require RSV prophylaxis because of longer hospital stays
and admission to intensive care unit.'>3* It is important to note that the
cost-to-benefit ratio is likely favorable if the baseline risk of RSV disease
or hospitalization is high, and hence it may likely be helpful in LMIC
countries like India, where the RSV disease burden in preterm infants
could be substantial. Other ways to prevent respiratory infection in
children in LMIC are adequate nutrition and hygiene, improving literacy
status, antiviral agents, and vaccines. However, these speculations must

be evaluated prospectively in LMICs on a large scale.

5 | CONCLUSION

The current systematic review of 12 observational studies from
LMICs shows that children born preterm are at significantly higher
risk of developing any respiratory infection and also highlights a
substantial variation in the risk of acute lower respiratory tract
infections, RSV infections, and respiratory infections requiring
hospitalization or emergency care treatment and a considerable
increase in length of hospital stay, which therefore underlines the

need for preventive strategies, including RSV immunoprophylaxis.

5.1 | Strengths and weaknesses

This is the first systematic review summarizing the literature on the
risk of respiratory infection in preterm children until 2 years of age
from LMICs. We searched the literature comprehensively, appraised
the evidence using prespecified eligibility criteria, performed the
methodological assessment using standardized tools, registered the
review prospectively, and reported it using PRISMA guidelines.
However, the review was limited to fewer and heterogeneous
studies, including descriptive studies with no comparative data.
Nonetheless, it summarizes the literature comprehensively from all

i)

LMICs to date and provides an impression of the burden of

respiratory infections in LMICs.

5.2 | Implications for future research

As our review highlights the lack of factual data to evaluate the risk of
respiratory infections in LMICs, it is necessary to study them in the
future. Studies should assess the risk of respiratory infections
prospectively and longitudinally by following children adequately for
at least 2 years. In addition, researchers should attempt to include the
term children parallelly and quantify the risk to provide comparative
data. Furthermore, one should use robust and standard methods to
define and detect respiratory infections, including various organisms
causing respiratory diseases. Finally, immunization programs and
preventive steps must be scrutinized to curtail the risk of respiratory
infections, and studies evaluating the cost-effectiveness of RSV

immunoprophylaxis in preterm infants in LMICs must be explored.
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