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ABSTRACT 

 

 
Background and Objectives: Newborns as a vulnerable population are exposed to congenital and acquired infections 

during and after birth. There are several reports of the isolation and reporting of infectious agents (IAs) in early life of 

newborns with respiratory manifestations, and the present comprehensive study provides a snapshot of the current global 

situation of the prevalence of IAs in newborns with respiratory symptoms. 

Materials and Methods: A systematic search was conducted in main databases, including PubMed, Scopus, Web of science, 

and Google scholar. The pooled prevalence of infectious agents (IAs) in newborns was estimated using comprehensive me- 

ta-analysis software based on random effects model. 

Results: Out of 44 inclusive studies (50 datasets) for IAs in newborns, the pooled prevalence was estimated to be 12.2% 

(95% CI: 6.40-22.0%) and the highest and lowest prevalence of IAs was related to the Brazil (78.2%, 95% CI: 31.0-96.6%), 

and UK (0.01%, 95% CI 0.01-0.01%) respectively. 

Conclusion: The high prevalence of IAs in newborns emphasizes considers the necessary measures to prevent respiratory 

infections. 
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INTRODUCTION 

 
Common respiratory disorders in newborns in- 

clude a wide range of congenital complications to ac- 

quired disorders, which is very important due to the 

sensitivity of the respiratory system (1). Respiratory 

distresses, malfunctioning of the lungs or cardiovas- 

cular system, fluid retention in the lungs are among 

the complaints that are reported in abundance annu- 

ally (1). Respiratory complications caused by respi- 

ratory infections (RIs) are common in the first month 

after the birth of offspring and can be life-threaten- 

ing if not treated properly. RIs are mostly caused by 

viruses and bacteria and less by fungi and parasites 

(2). In this regard, acquisition of RIs in newborns 

occurs in the uterine cavity in the face of maternal 

flora or after birth and with environmental factors 

such as hospital or household agents (3). RIs caused 

by infectious microorganisms such as Streptococcus 

(group B), Ureaplasma spp. and respiratory syncy- 

tial viruses (RSV), influenza and para-influenza, as 

well as rhinovirus are among the most prevalent cas- 

es reported in newborns (4). Among these, viruses 

have a great correspondence in RIs, so that they were 

probably more prevalent before, but the lack of prop- 

er diagnostic methods has prevented their detection 

and reporting (5). Nowadays, with the development 

of molecular methods with high sensitivity and spec- 
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ificity, the identification of viruses has been facilitat- 

ed. In recent years, with the emergence of the SARS- 

Co-2 virus pandemic, the shift of respiratory diseases 

has been towards the infection caused by this virus, 

namely, COVID-19; with the possibility of vertical 

transmission from mother to fetus has been raised in 

this virus as well as in other organisms (6). It should 

be noted that in recent years, the global prevalence of 

other RIs has decreased due to preventive measures 

for COVID-19 (7). Preventive measures such as vac- 

cination programs for mothers and newborns prevent 

the incidence and progress of respiratory diseases. 

But has it been successful in preventing respiratory 

infectious agents (IAs)? To answer this question, in- 

vestigations are still ongoing. Up to now, no inclusive 

report of the prevalence and/or the frequency of iso- 

lated infectious agents from newborns is available; 

hence, the present review, with a focus on RIs, has 

attempted to provide a unique and comprehensive 

picture of the global prevalence of respiratory infec- 

tions in newborns. 
 

 
 

MATERIALS AND METHODS 

 
In the systematic review and meta-analysis that 

follows the instructions below Preferred Reporting 

Items  for  Systematic Reviews  and  Meta-Analyses 

(PRISMA) (8). To assess the association of and prev- 

alence IAs with or without respiratory symptoms, 

we conducted a systematic review through which all 

studies were searched by two independent reviewers 

in several electronic databases including PubMed, 

Web of Science, Scopus and Google scholar from 

2000 to 2023. The following combinations of key- 

words were used from medical topics: “Respiratory 

Infections” OR “Infectious Agents” OR “Infections” 

AND “prevalence” OR “epidemiology” AND “New- 

borns” OR “Infants” AND “Respiratory disorder” 

OR “Respiratory complications”. The reference lists 

in the relevant studies were also reviewed. 

 
Inclusion and exclusion criteria. The inclusion 

criteria for eligible Studies were as follows: (a) All 

observational studies (case–control, cohort, and 

cross-sectional design); (b) Published: Jan, 1, 2000 

to Aug, 10, 2023; (c) studies reporting the serologi- 

cal, cultural, and molecular techniques of IAs among 

newborns with and/or respiratory symptoms across 

the world; and (d) Reports related to the investiga- 

tion of mentioned IAs in ≥31-day-old newborns. Re- 

search was excluded from this review if (a) samples 

were completely selected from infected newborns; 

(b) experimental research in animal models; and (c) 

review articles, clinical trials, case-reports congress 

abstracts, conference papers, meta-analysis, or sys- 

tematic reviews and (d) articles in languages other 

than English as well as studies with misleading data/ 

difficult data interpretation. 

 
Data extraction. The data were extracted from 

44 selected studies (50 datasets), by two researchers 

separately and independently including the author’s 

name, location, publication year, study period, num- 

ber of investigated patients, the number of IAs iso- 

lates, detection methods, sample type, and age range 

as well as isolated organism. Any issue related to the 

selection of studies was resolved by the first and cor- 

responding authors. 

 
Quality assessment. In the present review, we used 

the Joanna Briggs Institute (JBI) scoring system (9) 

to evaluate the quality of the included studies. This 

scoring-based checklist is designed for cross-sec- 

tional studies, which has 10 questions for each study 

and 4 yes/no/unclear/not applicable options for each 

answer. Therefore, each question can receive a max- 

imum of one score and the numerical score of each 

study is between 0 and 10. In the quality assessment 

of this checklist, there are questions about the use 

of appropriate techniques and so on. We considered 

studies with 0 to 3 scores as poor quality and exclud- 

ed them. On the other hand, studies with a score of 

4-7 and 7-10, which were considered as intermediate 

and high quality respectively, were included for me- 

ta-analysis. 

 
Data synthesis and statistical analysis. In this 

study, we performed all the steps of statistical anal- 

ysis by comprehensive meta-analysis (V2.2, Bio stat) 

software. We used a random effect model (REM) to 

estimate the overall prevalence of the IAs. The preva- 

lence results were displayed as a forest plot with 95% 

confidence interval (CI). The subgroup analysis was 

also performed based countries, time period of pub- 

lished studies (before and after 2010). The Egger’s test 

was applied to publication bias estimation and p‐val- 

ue<0.05 was representing statistically significant. As 

well, to calculating the studies heterogeneity, we used 

the both the Cochran's Q statistic and the I2 statistic. 

http://ijm.tums.ac.ir/


INFECTIONS IN NEWBORNS 

21 http://ijm.tums.ac.ir IRAN. J. MICROBIOL. Volume 16 Number 1 (February 2024) 19-28 

 

 

 

 
 

RESULTS 

 
Study selection and studies characterization. Af- 

ter searching the above-mentioned databases, 2843 

relevant studies were identified. Finally, 44 articles 

(50 datasets) were included based on the exclusion/ 

inclusion criteria in the meta-analysis (10-53). A sum- 

mary of the research selection process and the reasons 

for exclusion is shown in flowchart of (Fig. 1). 

 

 
 

Fig. 1. Flow diagram of the literature search for studies in- 

cluded in meta-analysis. *Including manual search and li- 

brary records. 

 
Fourteen articles were performed in European re- 

gion, 12 studies in America continent, 15 in Asia con- 

tinent, 2 in Africa continent, and one study contained 

data with global geographic dispersion. Characteristics 

of the included 44 articles were showed in Table 1. 

 
Pooled prevalence of infectious agents in the new- 

borns. The total number of newborns included in this 

meta-analysis was 799339 based on the results of 44 

articles. The pooled prevalence of IAs among new- 

borns was 12.2% (95% CI: 6.40-22.0%) based on a 

random effects meta-analysis (Fig. 2). In sub-group 

analysis by countries, the highest prevalence of IAs 

was showed in Brazil (78.2%, 95% CI: 31.0-96.6%), 

whereas, in the UK (0.01%, 95% CI 0.01-0.01%) have 

a  lowest prevalence  (Table  2).  Sub-group  analysis 

based on the publication time period, the prevalence 

was 31.7% (95% CI: 5.6-78.5%) before 2010 and 

9.0% (95% CI: 4.3- 17.7%) between 2011 and 2023. 

 
Publication bias and heterogeneity assessment. 

The publication bias results were not significant by 

using Egger's regression test (P<0.053) (Fig. 3). Like- 

wise, the I2 statistics and Cochran's Q statistics results 

of revealed significant heterogeneity between the 

studies (Q =18368.185, P < 0.000, I2 = 99.733%). 
 

 
 
DISCUSSION 

 
In the present meta-analysis, we assessed for the 

first time the global prevalence of infectious agents 

in life’s first month of newborns with respiratory 

symptoms and those born to mothers with respiratory 

disorders, the overall prevalence of which was esti- 

mated to be 12.2% (95% CI: 6.40-22.0%). In order to 

meta-analyze the data, we included studies with lab- 

oratory reports of infectious agents, as well as some 

studies with retrospective data based on medical 

records. In the formation of infection, major factors 

such as the load, strain or species of the infectious 

agent, the state of the host's immune system, and the 

route of acquiring the infection are effective (54). As 

well, there are other risk factors for any pathogens or 

opportunists, which are bacterial infections, low lev- 

el of personal and public hygiene, undeveloped and 

tropical areas (55). The most bacterial species report- 

ed from newborns in the studies were Ureaplasma 

species (U. urealyticum and U. parvum) and strepto- 

cocci (group B), that the diagnostic method in these 

data was bacterial culture. Several scattered reports 

with case report designs of respiratory infections in 

newborns/infants are available, however, unfortu- 

nately, they do not have positive predictive value and 

analytical capabilities; therefore, the true prevalence 

rate is expected to be higher than the estimated val- 

ues in the present study. Neonatal infections cause 

many worldwide morbidity and mortality, so the di- 

agnosis of congenital or acquired infections early in 

life after birth, especially in the first month, is very 

critical (56, 57). Some newborns are born to mothers 

with respiratory disorders, so they can be premature 

babies and be born before the delivery time (58, 59). 

Prematurity of the baby or having an infection and/or 

respiratory disorder of the mother are risk factors for 

respiratory disorders in newborns (60). Considering 

the vulnerable level of immunity of newborns, ac- 

quiring an infection from the uterine-vaginal canal, 

from the hospital or home environment, or congen- 

ital infection can be considered as an opportunistic 

infection (61). Since the newborn's immune system 

http://ijm.tums.ac.ir/


XIAOXIAO ZHAO ET AL. 

22 IRAN. J. MICROBIOL. Volume 16 Number 1 (February 2024) 19-28 http://ijm.tums.ac.ir 

 

 

T
a
b

le 1
. G

en
eral ch

aracterizatio
n

s o
f th

e in
clu

d
ed

 stu
d

ies. 

M
e
th

o
d

 
F

irst n
a

m
e 

P
u

b
      

S
tu

d
y
 

C
o
u

n
tr

y
 

S
a

m
p

le
 ty

p
e 

T
o
ta

l  
P

o
sitiv

e 
A

g
e 

(R
a
n

g
e) 

N
R

 

N
R

 

In
fec

tio
u

s a
g
e
n

t ty
p

e 

y
e
a
r 

2
0
0
0
 

2
0
0
1
 

p
e
r
io

d
 

1
9
9
2

-1
9
9
7
 

1
9
9
5

-1
9
9
6
 

c
a
ses 

6
3

5
8
5
 

1
4
 

c
a
ses 

6
4
 

1
3
 

N
R

 

C
ell cu

ltu
re, In

d
irect im

m
u

n
o

flu
o

rescen
ce 

assay
 (IF

A
) 

in
d
irect im

m
u
n
o
flu

o
rescen

ce an
d
 C

ell cu
ltu

re 

in
d
irect im

m
u
n
o
flu

o
rescen

ce H
isto

p
ath

o
lo

g
y

 

S
ero

lo
g
y
 R

T
-

P
C

R
, IF

A
 

E
L

IS
A

 

E
L

IS
A

 

E
L

IS
A

 

B
acterial cu

ltu
re 

T
w

isselm
an

n
 

V
ieira et al. 

U
K

 

B
razil 

N
R

 

N
aso

p
h
ary

n
g

eal asp
irates (N

PA
) an

d
 

sw
ab

s (N
P

S
) 

N
asal sp

ecim
en

s 

n
aso

p
h
ary

n
g
eal secretio

n
 

T
issu

e 

S
eru

m
 N

aso
p

h
ary

n
g
eal 

asp
irates C

o
rd

 B
lo

o
d
 

C
o

rd
 B

lo
o

d
 

C
o

rd
 B

lo
o

d
 

T
h

ro
at sw

ab
s 

S
trep

to
co

c B
 

R
S

V
 

G
ag

n
eu

r et al. 

C
h
eco

n
 et al. 

B
en

stein
 et al. 

H
o
ffm

an
 et al. 

F
o
d
h
a et al. 

G
o
n
ik

 et al. 

G
o
n
ik

 et al. 

G
o
n
ik

 et al. 

A
b
d
u
ln

ab
i an

d
 

A
l-C

h
alab

i 

A
y
d
in

 et al. 

S
m

it et al. 

2
0
0
2
 

2
0
0
2
 

2
0
0
3
 

2
0
0
3
 

2
0
0
4
 

2
0
0
5
 

2
0
0
5
 

2
0
0
5
 

2
0
0
6
 

1
9
9
7

-1
9
9
8
 

1
9
9
7

-1
9
9
8
 

N
R

 

1
9
9
3

-2
0
0
1
 

2
0
0
0

-2
0
0
2
 

N
R

 

N
R

 

N
R

 

2
0
0
3

-2
0
0
3
 

F
ran

ce 

B
razil 

U
S

A
 

U
S

A
 

T
u
n
isia 

U
S

A
 

U
S

A
 

U
S

A
 

Iraq
 

6
4
 

2
5
 

11
 

4
4
2
8
 

2
6

8
 

1
0

1
 

1
0

1
 

1
0

1
 

8
0
 

7
 

1
5
 

7
 

2
9
 

6
2
 

4
5
 

9
4
 

8
1
 

3
6
 

<
2
8
 d

ay
 

<
3
0
 d

ay
 

<
3
1
 d

ay
 

<
3
0
 (1

8
.1

) 

d
ay

 

3
5

<
 

N
R

 

N
R

 

N
R

 

0
-4

 d
ay

 

H
C

o
V

-2
2
9
E

, H
C

o
V

-O
C

4
3
 

R
S

V
 U

rea
p
la

sm
a
 

u
rea

lyticu
m

 S
trep

to
co

ccu
s 

p
n
eu

m
o
n
ia

e R
S

V
 

B
o

rd
etella

 p
ertu

ssis (an
ti-P

T
) 

B
o

rd
etella

 p
ertu

ssis (F
H

A
) 

B
o

rd
etella

 p
ertu

ssis (P
R

N
) 

U
rea

p
la

sm
a
 u

rea
lyticu

m
 

M
u
ltip

lex
 R

T
-P

C
R

 

R
eal tim

e P
C

R
 

2
0
1

3
 

2
0
1
3
 

2
0
1
0

-2
0

11
 

2
0
1
0

-2
0

11
 

T
u
rk

iy
e 

N
eth

erlan
d
 

N
aso

p
h
ary

n
g

eal asp
irates 

N
aso

p
h
ary

n
g

eal sam
p

les 

4
4
 

3
3

4
 

2
7
 

3
4
 

R
S

V
, In

flu
en

za A
, R

h
in

o
v
iru

s P
arain

flu
en

za
-1

, 

H
u

m
an

 rh
in

o
v
iru

s, P
arain

flu
en

za-3
, R

S
V

, 

S
trep

to
co

ccu
s p

n
eu

m
o
n
ia

e, A
d
en

o
v
iru

s, 

h
u
m

an
 co

ro
n
av

iru
s, In

flu
en

za A
, an

d
 b

o
cav

iru
s 

M
yco

p
la

sm
a

 h
o
m

in
is an

d
 U

rea
p

la
sm

a
 u

rea
lyticu

m
 

R
S

V
 

R
S

V
 

In
flu

en
za, P

arain
flu

en
za, A

d
en

o
v
iru

s 

U
. p

a
rvu

m
 

U
. u

rea
lyticu

m
 

P
n
eu

m
o
cystis jiro

vecii 

P
n
eu

m
o
cystis jiro

vecii 

R
S

V
, In

flu
en

za, P
arain

flu
en

za v
iru

s, 

R
h

in
o
v
iru

s, C
o

ro
n

a v
iru

s 

R
S

V
 

U
rea

p
la

sm
a
 u

rea
lyticu

m
, 

U
rea

p
la

sm
a
 p

a
rvu

m
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

R
S

V
 S

A
R

S
-

C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

P
n
eu

m
o
cystis jiro

vecii 

S
A

R
S

-C
o
V

-2
 

R
esp

irato
ry

 in
fectio

n
s (P

re C
O

V
ID

-1
9
 co

h
o
rt) 

R
esp

irato
ry

 in
fectio

n
s (C

O
V

ID
-1

9
 co

h
o
rt) 

S
A

R
S

-C
o
V

-2
 

C
h

lam
y

d
ia trach

o
m

atis 

U
rea

p
la

sm
a

 sp
p
. 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

S
A

R
S

-C
o
V

-2
 

N
R

 

<
2
8
 (1

.3
) 

d
ay

 N
R

 

<
2
8
 d

ay
 

<
2
8
 d

ay
 

<
2
8
 d

ay
 

1
 d

ay
 

1
 d

ay
 

1
 d

ay
 

1
 d

ay
 

P
C

R
 

R
esp

i-S
trip

 k
its 

P
C

R
, D

F
A

 

P
C

R
, D

F
A

 

P
C

R
 

P
C

R
 

P
C

R
 

N
ested

-P
C

R
 

R
eal tim

e P
C

R
 

S
o
b
o
u
ti et al. 

M
u
tlu

 et al. 

L
u

 et al. 

L
u

 et al. 1
 

A
b
d

-E
L

 R
au

f 

A
b
d

-E
L

 R
au

f 

R
o
jas et al. 

V
era et al. 

L
ee et al. 

2
0
1
4
 

2
0
1
5
 

2
0
1
5
 

2
0
1
5
 

2
0
1
6
 

2
0
1
6
 

2
0
1
7
 

2
0
1
7
 

2
0
1
7
 

2
0
1
0

-2
0

11
 

2
0
1

0
-2

0
11

 

2
0
1
0

-2
0
1
4
 

2
0
1
0

-2
0
1
4
 

N
R

 

N
R

 

N
R

 

2
0
1
5

-2
0
1
6
 

2
0
1
3

-2
0
1
5
 

Iran
 

T
u
rk

iy
e 

C
h
in

a 

C
h
in

a 

E
g
y
p
t 

E
g
y
p
t 

S
p
ain

 

C
o
lo

m
b
ia 

K
o
rea 

N
aso

trach
eal an

d
 p

h
ary

n
g
eal sp

ecim
en

s 

N
aso

p
h
ary

n
g

eal sw
ab

s n
aso

p
h

ary
n

g
eal 

asp
irates n

aso
p
h

ary
n

g
ea

l asp
irates 

T
rach

eal asp
irate 

T
rach

eal asp
irate 

N
aso

p
h
ary

n
g

eal asp
irate 

n
aso

p
h
ary

n
g
eal sw

ab
 

N
R

 

1
6

5
 

4
1
 

1
8
0
3
 

1
8
0
3
 

3
5
 

3
5
 

1
2

8
 

4
3
 

1
3

6
 

3
3
 

1
5
 

3
7

4
 

1
6

3
 

5
 

1
 

3
3
 

3
2
 

3
6
 

<
2
8
 d

ay
 

9
 (8

-1
6

) d
ay

 

P
reterm

 N
R

 

N
R

 

N
R

 

N
R

 

N
R

 

N
R

 

1
 d

ay
 

1
 d

ay
 

1
 d

ay
 

1
-2

 d
ay

 

1
 d

ay
 

2
 d

ay
 

1
4

 d
ay

 

N
R

 

1
 d

ay
 

N
R

 

<
2
8
 d

ay
 

<
2
8
 d

ay
 

<
 3

0
 d

ay
 

N
R

 

<
2
8
 d

ay
 

<
2
 d

ay
 

1
 d

ay
 

3
 d

ay
 

N
R

 

<
1
0
 d

ay
 

N
R

 

P
C

R
 

R
T
-P

C
R

 

R
eal tim

e R
T

-P
C

R
 

IF
A

 

P
C

R
 

R
eal tim

e R
T

-P
C

R
 

R
T
-P

C
R

 

R
eal tim

e P
C

R
 

R
T
-P

C
R

 

S
ero

lo
g
y
 

R
eal tim

e P
C

R
 

P
C

R
 

P
C

R
 P

C
R

 

S
ero

lo
g
y
 

N
ested

 P
C

R
 

R
T
-P

C
R

 

N
R

 

N
R

 

N
R

 

P
C

R
 

B
acterial cu

ltu
re 

N
R

 

P
C

R
 

P
C

R
 

R
T
-P

C
R

 

P
C

R
 

M
ak

sic et al. 

K
u
m

ar et al. 

L
iu

 et al. 

N
ie et al. 

M
an

ti et al. 

X
u
 et al. 

F
arg

h
ali et al. 

H
e et al. 

L
u
b
is et al. 

C
ard

o
n
a-P

erez et al. 

P
ia et al. 

S
h
lo

m
ai et al. 

S
an

ch
ez-lu

n
a et al. 

S
o
lis-G

arcia et al. 

S
o
lis-G

arcia et al. 

V
azq

u
ez-A

lejo
 et al. 

S
zy

d
ło

w
icz et al. 

M
o
rio

k
a et al. 

P
an

 et al. 

P
an

 et al. 1
 

W
allace et al. 

2
0
1
8
 

2
0
1
9
 

2
0
2
0
 

2
0
2
0
 

2
0
2
0
 

2
0
2
0
 

2
0
2
0
 

2
0
2
1
 

2
0
2
1
 

2
0
2
1
 

2
0
2
1
 

2
0
2
1
 

2
0
2
1
 

2
0
2
2
 

2
0
2
2
 

2
0
2
2
 

2
0
2
2
 

2
0
2
2
 

2
0
2
2
 

2
0
2
2
 

2
0
2
2
 

2
0
1
3

-2
0
1
4
 D

ifferen
t co

u
n
tries 

N
R

 

en
d

o
trach

eal flu
id

, n
aso

p
h

ary
n

g
eal asp

irates 

P
h

ary
n

g
eal sw

ab
s 

th
ro

at sw
ab

s C
o

rd
 

B
lo

o
d
 

P
h

ary
n

g
eal sw

ab
s 

n
aso

p
h
ary

n
g
eal sw

ab
 

feces, u
rin

e, b
lo

o
d
, g

astric ju
ices, an

d
 th

ro
at sw

ab
 

n
aso

p
h
ary

n
g
eal sw

ab
 n

aso
p

h
ary

n
g
eal sw

ab
 

S
eru

m
 

n
aso

p
h
ary

n
g
eal sw

ab
 

n
aso

p
h
ary

n
g
eal sw

ab
 

N
asal sp

ecim
en

s 

N
asal sp

ecim
en

s 

S
eru

m
 

N
aso

p
h
ary

n
g

eal asp
irates 

n
aso

p
h
ary

n
g
eal sw

ab
s 

N
R

 

N
R

 

N
R

 

b
ro

n
ch

ial lav
ag

e sam
p

les T
rach

eal 

asp
irate, n

aso
p

h
ary

n
g

eal sw
ab

s N
R

 

N
R

 n
aso

p
h

ary
n

g
eal 

sw
ab

 n
aso

p
h

ary
n

g
eal 

sw
ab

 n
aso

p
h

ary
n

g
eal 

sw
ab

 

1
6

0
 

6
0
 

5
1
 

2
6
 

1
6
 

2
3
 

7
9
 

2
2
 

4
3
 

3
9
 

1
2
0
6
 

5
5
 

4
6

9
 

7
5
 

5
4
 

2
5
 

5
6
 

5
2
 

1
3

2
6
7
 

1
2
0
1
 

7
0
1
7

7
7
 

1
0
6
2
 

1
9

6
 

1
9

5
 

7
8
 

6
3
 

9
0
 

7
6
4
8
 

7
 

1
4
 

0
 

1
 

8
 

0
 

1
5
 

0
 

5
 

9
 

1
7
 

0
 

1
4
 

0
 

1
 

3
 

8
 

1
 

6
2
5

1
 

5
5

6
 

2
0

9
 

3
6

3
 

5
0
 

7
 

9
 

5
 

0
 

1
4

4
 

N
R

 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
1
6

-2
0
1
9
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
1
8

-2
0
1
9
 

2
0
2
0

-2
0
2
0
 

2
0
1
5

-2
0
2
0
 

2
0
1
5

-2
0
2
0
 

2
0
2
0

-2
0
2
0
 

2
0
1
6

-2
0
1
9
 

2
0
0
9

-2
0
1
9
 

2
0
2
0

-2
0
2
2
 

2
0
2
0

-2
0
2
2
 

2
0
2
0

-2
0
2
2
 

2
0
2
1

-2
0
2
1
 

2
0
2
0

-2
0
2
1
 

In
d
ia 

C
h
in

a 

C
h
in

a 

Italy
 

C
h
in

a 

U
S

A
 

C
h
in

a 

In
d
o
n
esia 

M
ex

ico
 

D
en

m
ark

 

Israel 

S
p
ain

 

S
p
ain

 

S
p
ain

 

S
p
ain

 

P
o
lan

d
 

Jap
an

 

C
h
in

a 

C
h
in

a 

U
S

A
 

M
ex

ico
 

S
lo

v
en

ia 

U
S

A
 

Iran
 

K
o
rea 

T
u
rk

iy
e 

U
S

A
 

G
o
n
zalez-F

ern
an

d
ez 2

0
2
3
 

G
o
b
ec et al. 

E
id

 et al. 

Jafari et al. 

L
ee et al. 

S
en

g
u

l et al. 

H
u
d
ak

 et al. 

2
0
2
3
 

2
0
2
3
 

2
0
2
3
 

2
0
2
3
 

2
0
2
3
 

2
0
2
3
 

 

http://ijm.tums.ac.ir/


INFECTIONS IN NEWBORNS 

23 http://ijm.tums.ac.ir IRAN. J. MICROBIOL. Volume 16 Number 1 (February 2024) 19-28 

 

 

 
 
 

 
Fig. 2. Forest plot of the pooled prevalence for IAs in newborns 

 
is not formed in the first days after birth, it depends 

solely on the maternal immunity, the primary de- 

fense barriers of the innate immune system such as 

the skin, the epithelium of respiratory tissues and 

local immune cells (62). Premature birth (premature 

and low birth weight) as well as defects in immune 

cell regulatory genes associated with incomplete 

maturation and/or function of the innate immune 

system increase the risk of infection (63). Accord- 

ing to the findings of the present meta-analysis, the 

highest prevalence and reports were related to viral 

infections, especially RSV. It is interesting to note 

that the location of the organisms in the parts of the 

respiratory tract can be different, so that respiratory 

viruses are generally implanted in the part of the up- 

per respiratory tract, which lead to symptoms such as 

cough, congestion and rhinorrhea (64). On the other 

hand, in lower respiratory tract infection, symptoms 

such as shortness of breath, respiratory distress and 

wheezing are more common, which may require ox- 
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Table 2. Pooled prevalence of IAs in newborns and subgroup analysis according to countries, and publication period. 

 

Characteristics Categories No. of Pooled prevalence (%)  Heterogeneity  

  Data sets (95% CI) Q value P-value I2% 
Overall - 50 12.2 (6.40-22.0) 18368.185 0.000 99.733 

 Brazil 2 78.2 (31-96.6) 3.750 0.53 73.33 

 China 8 15.9 (8-28.9) 1067.844 0.000 99.344 

 Colombia 1 74.4 (59.5-85.2) 0.000 1.00 0.00 

 Denmark 1 1.4 (0.9-2.3) 0.000 1.00 0.00 

 Different countries 1 4.4 (2.1-8.9) 0.000 1.00 0.00 

 Egypt 2 8.1 (1.7-31.2) 2.383 0.123 58.032 

 France 1 10.9 (5.3-21.2) 0.000 1.00 0.00 

 India 1 23.3 (14.3-35.6) 0.000 1.00 0.00 

 Indonesia 1 11.6 (4.9-25.1) 0.000 1.00 0.00 

 Iran 2 16.2 (9.4-26.5) 2.589 0.108 61.376 

 Iraq 1 45 (34.5-56) 0.000 1.00 0.00 
Countries Israel 1 0.09 (0.01-12.7) 0.000 1.00 0.00 

 Italy 1 50 (27.3-72.7) 0.000 1.00 0.00 

 Japan 1 1.9 (0.3-12.4) 0.000 1.00 0.00 

 Korea (South) 2 15.8 (4.4-43.1) 8.011 0.005 87.518 

 Mexico 2 31 (21.8-41.9) 2.026 0.155 50.638 

 Netherland 1 10.2 (7.4-13.9) 0.000 1.00 0.00 

 Poland 1 14.3 (7.3-26.1) 0.000 1.00 0.00 

 Slovenia 1 25.5 (19.9-32.1) 0.000 1.00 0.00 

 Spain 5 5.4 (1.2-20.4) 59.890 0.000 93.321 

 Tunisia 1 23.1 (18.5-28.6) 0.000 1.00 0.00 

 Turkiye 3 26.9 (7-64.2) 18.111 0.000 88.957 

 UK 1 0.01 (0.01-0.01) 0.000 1.00 0.00 

 USA 9 12.4 (1.3-60.4) 3981.510 0.000 99.799 
Publication period 2000-2010 11 31.7 (5.6-78.5) 2231.626 0.000 99.552 

 2011-2023 39 9 (4.3-17.7) 15322.110 0.000 99.752 

 

 
 

Fig. 3. Funnel plot for publication bias assessment 
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ygenation and ventilation for control and treatment 

purposes (65). In the case of viral infections, they can 

occasionally cause systemic infection in the baby's 

body and even lead to secondary bacterial infection, 

which clearly has different symptoms of systemic 

infection, including tachypnea, apnea, body tem- 

perature instability, and feeding disorders (66). We 

should not forget that respiratory infections of viral 

origin, such as some enteroviruses, adenoviruses, 

and some newly emerging viruses, can cause clinical 

manifestations outside the respiratory system, such 

as hepatitis, meningoencephalitis, perimyocarditis, 

and gastrointestinal infections it has been reported 

many times that it can probably be caused by the 

spread of the virus in other organs; Therefore, in the 

diagnosis of neonatal infections, the entire clinical 

picture of the patients is significant (67). 

Although in the majority of studies, the detection 

method was molecular based, however, in a number 

of studies, some techniques with lower sensitivity and 

specificity (e.g. ELISA test) were also used, and the 

difference in the accuracy of the tests could overshad- 

ow the results; so that it seems that the estimated prev- 

alence rate is lower than the true prevalence values. 

As mentioned, the strain or types of the infectious 

agent, especially viruses, are critical in pathogenesis, 

in the case of parainfluenza, types 1 and 3 have been 

the most isolated types of respiratory infections (68). 

Also, a very important variable in the prevalence of 

viral infections is their seasonal prevalence, except 

for adenoviruses, which are possible to be transmit- 

ted throughout the year; most respiratory viruses are 

more prevalent in winter seasons in areas with mod- 

erate climate (69). Lately, the COVID-19 pandemic 

focused attention on the diagnosis of SARS-CoV-2 in 

newborns and changed the pattern of RIs in its favor, 

so that the prevalence and reporting of other RIs di- 

minished (70). The lack of a suitable vaccine to pre- 

vent viral RIs, as well as the antigenic switch of viral 

strains, has made the prevention of these infections 

a challenge. From a molecular point of view, virus- 

es can affect the host's biological systems by chang- 

ing the host's cellular and molecular factors such as 

non-coding RNAs (e.g. microRNAs, lncRNAs, etc.) 

(71). In this regard, it seems that human rhinovirus 

can induce or exacerbate asthma in infected hosts by 

changing the expression and/or production of inflam- 

matory and pro-inflammatory mediators, which is a 

point worth considering (72). 

Unlike parasites, there have been reports of Pneu- 

mocystis jirovecii (P. jirovecii) fungal infection, also 

known as Pneumocystis carinii. Due to the patho- 

genicity of P. jirovecii in people with insufficient 

immunity, the infection of newborns/infants with a 

similar condition can be considered hazardous (26). 

There is a hypothesis that this fungal agent has a ma- 

ternal transmission, and studies have investigated the 

prevalence and probability of mother-to-infant trans- 

mission in both pairs of mothers and newborns (73). 

The current study has faced limitations that include 

1) lack of determination and reporting of some spe- 

cies or types of infectious agents, 2) lack of using a 

diagnostic technique with appropriate sensitivity and 

specificity in some reports, 3) unavailability of exact 

age of some studies, 4) lack of information on the se- 

verity of respiratory symptoms of newborns, which 

can depend on the strain/type; 5) absence of epidemi- 

ological investigations with the season of outbreak of 

infections (viral), which season can overshadow the 

prevalence rate; 6) the existence of some studies in 

languages other than English and 7) clinical interven- 

tions in many studies, such as vaccination programs 

or drug testing trials, which are an effective factor 

in the incidence and prevalence of infectious agents. 
 

 
 
CONCLUSION 

 
According to the findings based on our analysis, the 

prevalence of infectious (respiratory) agents in in- 

fants with or without respiratory symptoms has been 

significant. Our findings emphasize the importance 

of early identification and diagnosis of infections in 

infants as well as preventive measures and reinforce 

the need to use more accurate techniques with details 

of infectious agents. As suggestions for future studies, 

it is suggested to conduct studies with a large and 

matched sample size, it is better to use techniques with 

high sensitivity and specificity such as molecular 

methods. In future studies, the age of newborns should 

be precisely categorized and mentioned. It is better 

to determine the species of infectious agents so that 

the interpretations of the results are more accurate. 
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