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Abstract

Objectives: This study aims to determine the risk factors by examining the sociodemographic characteristics of infants hospital-
ized in the neonatal intensive care unit (NICU) due to lower respiratory tract infection (LRTI), to determine the factors that affect
the duration of hospitalization, and to determine the underlying microbial factors and evaluate them in the light of the literature.
Methods: This study evaluated the data of newborns hospitalized with LTRI between 01 October 2022 and 31 March 2023. Demo-
graphic characteristics of the patients detected viral agents, duration of hospitalization and risk factors were recorded in the study
form. Babies divided viral LRTI and non-viral LRTI, and then compared with each other. Additionally, the facts that might affect the
duration of hospitalization were investigated.

Results: The study included 57 babies. Viral agent was detected in 50.9% of the babies, the most frequently viral agent was respira-
tory syncytial virus (RSV) (48.2%). Other viral factors, in order of frequency; Adenovirus, SARS-CoV-2, Influenza A and B. There is no
demographic difference between the viral agent positive and negative groups. The patients were evaluated according to length
of hospitalization, it was seen that the hospital stay was longer in babies who were found to be viral positive and needed oxygen
therapy (p=0.02, p=0.03, respectively). The male gender ratio was higher in the group with longer hospital stays, but this difference
was not statistically significant. Although the rate of exclusive breastfeeding was higher in the group with a short hospitalization
period, this difference was not statistically significant (p>0.05).

Conclusion: RSV is currently the most frequently detected viral agent in lower respiratory tract infections in newborns. The hos-
pital stay of babies diagnosed with RSV is longer than those with non-RSV viral agents. So struggling with RSV is important in pre-
venting lower respiratory tract infections in newborns. It is necessary to develop a vaccine orimmunoglobulin application against
RSV infection not only for preterm babies but also for all newborn babies.
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cute lower respiratory tract infections (LRTIs) in new-
borns and infants significantly cause mortality and
morbidity, especially in underdeveloped and developing
countries." LRTl agents in the infant period are frequently
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viruses, and the most common types are reported to be
Respiratory syncytial virus (RSV), Parainfluenza virus (PIV),
Influenza A, B, and Adenoviruses.®! Prematurity, low birth
weight, bronchopulmonary dysplasia (BPD), crowded life
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and smoking exposure are known as risk factors for LRTI in
newborns.

Observational studies have shown inconsistent results
on the associations of respiratory tract infections in early
life with the risk of wheezing or asthma in later life, which
ranges from a 1.5- to 10-fold increased risk."*! Relatively
few observational studies focused on lung function as an
outcome, which showed that early-life respiratory tract
infections were associated with a lower lung function in
childhood or adulthood.®”! Because LRTI in early life can
cause morbidities that can negatively affect the whole life,
prevention and appropriate treatment of neonatal LRTI is
very important.

Literature data on community-acquired lower respiratory
tract infection in newborns is minimal. However, in this out-
patient group, it is crucial to evaluate the etiology and risk
factors to prevent long-term hospitalizations, avoid unnec-
essary antibiotic use and prevent transmission to other in-
fants. This study aims to determine the risk factors by exam-
ining the sociodemographic characteristics of newborns
hospitalized in the neonatal intensive care unit (NICU) due
to LRTI, to determine underlying microbial factors and the
factors that affect the length of hospitalization.

Methods

This study evaluated the data of babies hospitalized due to
LRTI between 01 October 2022 and 31 March 2023 in the
Neonatal Intensive Care Unit of the hospital. Approval for
the study was received from the local Ethics Committee
(number: 79, date: 07/06/2023). This study was conducted
in accordance with the Declaration of Helsinki. (The ba-
bies' data were accessed from their files.) Data about the
babies were obtained from hospital files. The data form of
the study included the sociodemographic characteristics
of the newborn, complaints of hospital admission, need for
oxygen and/or non-invasive respiratory support, length of
hospitalization, detected viral agents, history of hospital-
ization due to respiratory system diseases in the postnatal
period and hospitalization month.

In the study protocol of our clinic, the diagnosis of LRTI is
made based on examination findings and/or the presence
of infiltration in the chest X-ray. All babies admitted to NICU
due to LRTI: blood count, C-reactive protein, blood culture
and nasopharyngeal viral swab samples (RSV, Influenza A,
B, Parainfluenza, Adenovirus and SARS CoV-2) are tested.
It may be a risk factor for LRTI in the neonatal period; the
gender, premature birth history, delivery method, feeding
pattern, maternal age, smoking exposure and hospitaliza-
tion for respiratory problems in the early postnatal period
were noted.
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Study Design

Babies with detected viral agents (Group 1) and undetect-
ed (Group 2) were compared regarding sociodemographic
characteristics, duration of hospitalization, hospitalization
history in the early postnatal period, and need for respira-
tory support. We divided the babies into two groups ac-
cording to the length of hospitalization. Two groups were
created and determined according to the median hospital-
ization time of the babies. Babies with a hospital stay of <7
days (Group A) and >7 days (Group B) were compared for
sociodemographic characteristics, presence of viral agent,
type of viral agent and need for respiratory support. Also,
babies diagnosed with RSV and babies diagnosed with
other viral etiological causes were compared in terms of
duration of hospitalization stay.

Statistical Analysis

The SPSS-26 (Armonk, Newyork, IBM Corp.) program was
used for statistical analysis. While evaluating the study
data, in addition to descriptive statistical methods (mean,
median, standard deviation, frequency), an independent
sample t-test was used to compare normally distributed
parameters, and the Pearson chi-square test was used to
compare categorical variables. Significance was evaluated
at the p<0.05 level.

Results

Two hundred fifty-seven babies were hospitalized in the
neonatal intensive care unit between 01 October 2022 and
31 March 2023, and 62 (24.1%) were followed up with lower
respiratory tract infections. Since five babies had missing
data in their files, they were excluded from the study, and the
study included 57 babies. The average birth weight of the
babies was 3221+456 g, the gestational age was 38.2+1.5
weeks, and 52.6% were born with normal spontaneous vagi-
nal birth. The median age of hospitalization was 20 days, and
the average length of hospitalization was 7.8 days.

Conditions that may be risk factors for LRTI are examined;
10.6% of babies were late preterm, 49.1% were boys, 52.6%
were born via C/S, 50.9% were exposed to smoking, and
47.4% were fed formula. It was observed that a history of
NICU admission due to respiratory diseases such as transient
tachypnea of the newborn and congenital pneumonia in the
postnatal period was detected in 8.8% of the babies.

Viral agents were detected in 29 (50%) of the babies so 14
had RSV, 4 had Adenovirus, 3 had SARS-CoV2, 2 had Influ-
enza A, 2 had Influenza B, and 2 had Influenza A and B, RSV
and Influenza A co-infections in one newborn, and Influ-
enza B and Adenovirus co-infections in one newborn (Fig.
1). None of the patients had positive blood culture.
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Figure 1. Viral agents.

We observed the distribution of babies' hospitalization
month; it was seen that the highest hospitalization rate was
in January at 24.6% (Fig. 2).

Group 1 and Group 2, which were created according to
the presence of viral agents, were compared in terms of
demographic data, age at hospitalization, duration of
hospitalization, oxygen therapy and cigarette exposure.
There is no statistically significant difference was detect-
ed (Table 1).

The groups formed according to the duration of hospital-
ization are evaluated. Although male gender and the rate
of viral agent detection were higher in group B, this differ-
ence was not statistically significant. Oxygen therapy and
non-invasive respiratory support in group B were statisti-
cally significantly higher than in group A (p<0.05). The ratio
of exclusive breastfeeding was higher in Group A, but this
difference was not statistically significant. It was observed
that the patient's mode of birth, history of hospitalization
due to postnatal respiratory problems, smoking exposure
and the patient's nationality did not affect the duration of

Figure 2. Distrubution of patients according to months of hospital-
ization.

hospitalization (Table 2). In addition, RSV-positive babies
and babies with other viral etiology were compared regard-
ing hospitalization times. It was determined that 71.4% of
the babies found positive for RSV had an extended hospital
stay, and only 26.6% of the babies found positive for any
of the other viral factors had an extended hospital stay
(p<0.05).

Discussion

In our study, it has been shown that viral factors are the
most common etiology (50.9%), and the most frequently
detected virus is RSV (48.2%). Okulu et al.® reported de-
tecting viral etiology in 69% of the cases, and 87.5% were
RSV. A study from Turkey examining the clinical and viral
characteristics of babies admitted to the neonatal intensive
care unit due to LRTI determined that the most common
etiological cause was viral factors, and 30% of them were
reported to be RSV.®! Cho et al.'® detected 87% of viral fac-
tors as the cause of LRTI in newborns and reported that
53% were RSV.

Table 1. Characteristics of patients viral agent positive (group 1) and negative (group 2)

Group 1 (n=29) Group 2 (n=28) P
Birth weight, (g) * 32181403 32241513 0.96
Gestational age, (week) * 38.2+1.6 38.2+1.5 0.95
Sex, (ratio of female %) 51.7 50 1
Vaginally birth, (%) 50 51 1
Duration of hospitalization, (day) 7.4+2.6 8.2+3.3 0.33
Patients receiving oxygen therapy and/or non-invasive respiratory support, (%) 10 14 0.7
Hospitalization age, (day) ** 20.2+9 19.9+5.3 0.90
Smoking exposure, (%) 448 535 0.6
Maternal age, (year) * 27.2+6.8 25.7+£5.5 0.37

* Mean=SD; ** Median (IQR).
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Table 2. Comparison of groups according to duration of hospitalization
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Group A (=7 days) (n=33) Group B (>7 days) (n=24) P

Birth weight (g) * 3119+415 3361+481 0.06
Gestational age (week) * 37.9+1.7 38.7+1.1 0.06
Male, (%) 42 58 0.28
Vaginally birth, (%) 51 54 1
Viral agent positive (%) 15 (45.4) 14 (58.3) 0.42
RSV positive n (%) 4(28.6) 10(71.4) 0.02
Non-RSV viral agent positive n (%) 11(73.3) 4(26.6)
Hospitalization history, n (%) 3(9) 2(8) 1
Oxygen therapy, n (%) 1(3) 6 (25) 0.03
Hospitalization age, day** 203 19.7 0.7
Smoking exposure, (%) 54 41 0.42
Breastfeeding, (%) 60 41 0.18
Maternal age, (year) * 26.6+6 26.3+6.6 0.8
Race

Turkish, n (%) 22 (66.6) 17 (71) 0.7

Others, n (%) 11(33.3) 7 (29)

* Mean=SD; ** Median (IQR).

Bilgin et al.'"! detected viral etiology in 119 of 243 infants
diagnosed with LRTI and reported that 78% had RSV. The
same study detected Rhinovirus, Coronavirus, Parainfluen-
za, Influenza A/B, Metapneumovirus, Enterovirus and Ad-
enovirus as viral agents. In their study, Celik et al.® found
Rhinovirus, Parainfluenza and Adenovirus as the most
common etiological factors among non-RSV viruses. In our
study, in order of frequency, Adenovirus, SARS-CoV2, Influ-
enza A/B, and Parainfluenza virus were found in viral etiol-
ogy other than RSV.

In the literature, situations in which viral factors coexist are
defined as co-infection or codetection, and different rates
from 7.1% to 29% have been reported.® %214 |n our study,
the coexistence of viral factors was detected in 14%, consis-
tent with the literature. Okulu et al.® reported that they de-
tected Rhinovirus and Coronavirus codetection with RSV.
Another study reported the coexistence of Parechovirus
and Rhinovirus.”! Our study observed the coexistence of
Influenza A and B, RSV and Influenza A, Influenza B and Ad-
enovirus. Rhinovirus and Enterovirus, found in other stud-
ies, may not have been detected in our study because no
tests were available in our hospital.

Babies were grouped and examined according to the dura-
tion of hospitalization period, and it was seen that the rate
of babies fed only breast milk was higher in the group with
a hospital stay of <7 days. It was thought that this situa-
tion might be due to the protective antibodies contained
in breast milk. It was observed that the duration of stay was
longer in the male gender, in babies with viral agents de-

tected, and in babies receiving oxygen and/or non-invasive
respiratory support. Kasap et al." reported in their study
that the hospitalization period of the cases where they de-
tected RSV was longer. Cho et al.'? also reported that the
hospitalization period of newborns in whom RSV was de-
tected was more extended, and their oxygen requirement
was higher. In our study, consistent with the literature, viral
LRTI cases with RSV were significantly more common in the
group with extended hospital stays compared to non-RSV
viral factors. No information was found in the existing lit-
erature regarding other factors that may affect the length
of hospitalization.

Previous studies have reported prematurity, male gender,
crowded life and the presence of viral infection at home,
inadequate breastfeeding and exposure to smoking as risk
factors for LRTI in newborns.'*'® Because the neonatal in-
tensive care unit is the second level in our hospital, highly
preterm babies are not monitored, so it was thought that
the hospitalized babies were not premature. There were
only 10.6% of late preterm babies. Unlike other studies,
no difference was detected between genders. Although
smoke exposure is seen in half of the babies, it is slightly
higher in cases where viral etiology is not detected.

This study was planned for six months, covering the
months of October and March, and it was observed that
most patients were hospitalized in January. RSV-related
LRTI studies in our country reported that the most com-
mon infection period was February.®'” Such a difference
may be seen because not only babies with RSV infection
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were included in our study. Additionally, the fact that our
study was conducted after the SARS CoV-2 pandemic sug-
gests that the pandemic may cause changes in the months
when viral infections peak.

There are few studies on community-acquired LRTI in
healthy newborns under one month old.l"'® Most studies
have focused on newborns with underlying risk factors like
premature. But RSV and other viral agents can cause LRTl in
healthy term neonates.

Conclusion

Lower respiratory tract infections in newborns continue to
be expected, especially in winter months. RSV maintains
its first place in viral etiology. Exclusive breastfeeding can
shorten the length of hospitalization. Some strategies are
needed to protect and prevent lower respiratory tract in-
fection in term newborns.
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