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Acute lower respiratory tract infections caused by PCR
proven RSV and non-RSV viruses in the NICU
Yenidogan Yogun Bakim Unitesinde PCR ile Kanitlanmis RSV
ve RSV digi Virtslerin Neden Oldugu Akut Alt Solunum Yolu
Enfeksiyonlar
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ABSTRACT

Objective: In recent years, detection of viruses by multiplex real time polymerase chain reaction allowed the isolation
of causative viral agents.

The primary objectives of this study were to determine the distribution of causative respiratory viruses in acute lower
respiratory tract infections in the NICU and to compare the demographic and clinical characteristics of infants with RSV
and non-RSV infections. The secondary aim was to determine risk factors requiring respiratory support.

Material and Methods: This retrospective observational study was conducted between January 2016 and June 2019.
The infants were divided into two groups as RSV and non-RSV, and compared. Risk factors for respiratory support by
means of invasive/non-invasive ventilation were determined.

Results: Two hundred forty-three infants were hospitalized with the diagnosis of viral lower respiratory tract infections
and a total of 119 infants, in which a causative viral agent could be isolated, were included in the study. RSV was the
most common detected virus (n=93, 78%). The demographic characteristics of infants in RSV and non-RSV groups
were similar, except postnatal age. Infants were hospitalized most frequently in between December and February. In
multivariate analysis, apnea and RSV were found to be risk factors for respiratory support requirement.

Conclusion: Since RSV-associated acute lower respiratory tract infections are the most common and require more
respiratory support in the neonatal period, risk factors should be identified and preventive measures should be developed.
Preventive strategies, raising awareness of families, careful and meticulous attitudes especially during high season might
reduce the incidence and hospitalizations of the infants.
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0oz
Amac: Son yillarda viruslarin mutipleks gergek zamanli polimeraz zincir reaksiyonu ile belirlenmesi, enfeksiyonlara neden
olan viral ajanlarin izole ediimesine imkan saglamistir.

Bu galismanin birincil amaci yenidogan yogun bakim tnitesinde akut alt solunum yolu enfeksiyonuna neden olan solunum
yolu viruslarinin dagiimini belilemek ve RSV ve RSV digi enfeksiyonu olan bebeklerin demografik ve Klinik 6zelliklerini
karsilastirmaktir. ikincil amaci ise solunum destegi gerektiren risk faktérlerinin belirlenmesidir.

Gerec ve Yontemler: Bu geriye donik gozlemsel galisma Ocak 2016 ile Haziran 2019 yillari arasinda yapildi. Bebekler
RSV ve RSV disi olmak Uzere iki gruba ayrilarak karsilastiridi. Solunum destegi gerektiren hastalar (invaziv ve non-invaziv
ventilasyon) icin risk faktorleri belirlendi.
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Bulgular: Viral alt solunum yolu enfeksiyonu tanisi ile 243 bebek hastaneye yatirildi ve bu bebeklerden viral etken saptanan 119°u ¢alismaya
dahil edildi. En sik saptanan viris RSV'di (n=93, %78). RSV ve RSV digi gruplardaki bebeklerin demografik dzellikleri postnatal yas disinda
benzerdi. Bebekler en sik Aralik ve Subat aylar arasinda hastaneye yatirildi. Solunum destedi gerektiren risk faktorlerini belirlemek igin
yapilan multivariate analizinde apne ve RSV risk faktori olarak bulundu.

Sonug: Yenidogan doéneminde RSV ile iliskili akut alt solunum yolu enfeksiyonlarn en sk goriilen ve daha fazla solunum destegi
gerektirdiginden, risk faktorleri tanmlanmali ve Onleyici yontemler gelistirimelidir. Onleyici stratejiler, ailelerin farkindaliklarinin artinimasi,
Ozellikle sezonda dikkatli ve titiz davraniglarla bebeklerde enfeksiyonlarin gérilme sikligi ve hastaneye yatislar azalabilir.

Anahtar Soézciikler: Yenidogan yogun bakim Unitesi, Respiratory syncytial virls, Solunum yolu enfeksiyonlari

INTRODUCTION

Newborns, especially premature infants, are highly susceptible
to infections due to their inadequate natural and adaptive
immune systems (1). The etiological origin of viral respiratory
infections is often unknown. The causative virus can be
transmitted vertically through the mother in utero as well as
from the the environment or mother after birth. Although viral
acute lower respiratory tract infections (LRTI) are usually mild
in neonates, they can cause significant morbidity and mortality
especially in premature infants. Viral lower respiratory infections
in early life have been associated with wheezing attacks and
asthma later in life (2).

In recent years, detection of viruses by multiplex real time
polymerase chain reaction (RT-PCR) allowed the isolation of
causative viral agents for LRTI (3). The most common causes
of acute viral LRTI infancy and early childhood are respiratory
syncytial virus (RSV), human rhinovirus (hRV), human para-
influenza virus (hPIV), human influenza virus (hlV) and human
metapneumovirus (hMPV) in infancy and early childhood (4).
RSV is the most common cause of LRTI in infancy and early
childhood and also it is the second most common cause of
infant mortality after neonatal period (5). RSV season lasts
from October to March (most commonly in January-February)
in temperate climates and all year round in tropical climates.
The prevalence of RSV was found to be 37.9% in patients
with acute viral LRTI within the first 24 months and 19.6% for
hospitalized newborns in our country (6,7).

The primary objectives of this study were to determine the
distribution of causative respiratory viruses in acute LRTI in
the neonatal intensive care unit (NICU) and to compare the
demographic and clinical characteristics of infants with RSV
and non-RSV infections. The secondary aim was to determine
risk factors requiring respiratory support.

MATERIALS and METHODS

This retrospective observational study was conducted between
January 2016 and June 2019 at the Health Sciences University,
Ankara Children’s Hematology Oncology Research Hospital.

The study protocol was approved by the local Ethic Committee
(no: 2019-111/19.04.2019).

Premature infants, postmenstrual age up to 44 gestation
weeks, and term infants, postnatal age up to 28 days,
diagnosed with acute LRTI and hospitalized in the NICU were
included in this study. In our country, palivizumab prophylaxis
is applied to premature babies born before 29 weeks during
RSV season according to the guideline of the Turkish Neonatal
Society (8). The infants with major congenital abnormalities,
hemodynamically  significant congenital heart diseases,
bronchopulmonary dysplasia, bacterial growth in the blood
culture and also patients in which no viral agent could be
determined in the nasopharyngeal swab were excluded. The
infants with at least one of the following below were hospitalized:
1. Respiratory distress (respiratory rate above 60/minute,
wheezing, cough, intercostal/subcostal retractions, apnea) and
hypoxia (oxygen saturation <90 % measured by pulse oximetry
in room air), 2. Impaired circulation (tachycardia, low blood
pressure, prolonged capillary refill time), 3. Respiratory distress
accompanied by feeding difficulty.

The infant’s birth weight, gestational age, sex, maternal age,
mode of delivery, breastfeeding history and presence of
respiratory tract infection in the family were recorded. The
findings of physical examination, signs of respiratory failure
(tachypnea, tachycardia, nasal flaring, subcostal and intercostal
retractions, groaning), laboratory findings (hemogram,
peripheral blood smear, blood gas analysis, C-reactive protein
(CRP)), radiological examinations (chest X-ray), and monitoring
in the NICU (oxygen therapy, respiratory support (non-invasive
and invasive ventilation), and duration of respiratory support)
were evaluated.

The nasopharyngeal swab samples were taken for multiplex RT-
PCR analysis within one hour following hospitalization; and RSV,
hRYV, hlV, hPIV, hMPV, human Boca virus (hBV), corona virus
(GV), entero virus (EV), and adeno virus (AV) PCR were studied.
RNA extraction was done with a Total Nucleic Acid Isolation Kit
in Magnapure LC 2.0 isolation machine (Roche, Germany) or
with EZ1 virus Mini Kit and Qiasymphony Virus/Bacteria Mini
Kit in EZ1 Advanced XL and Qiasymphony isolation machine
(Qiagen Gmbh, Hilden, Germany). Viral RNA was searched by
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using either an “in-house” revers transcriptase real-time PCR (rt
RT-PCR) protocol provided by the Center for Disease Control
or Qiagen artus Infl/H1 LC/RC RT-PCR Commercial Kit (Qiagen
artus GmbH, QIAGEN Strasse 1, D-40724 Hilden, Germany).
In house Real-time RT- PCR was performed on ABI 7500. The
25 ml PCR mixture contained 5 ml of extracted RNA, 1 ml each
of forward and reverse primers, 1 ml probe, 0.5 ml SuperScript
Il RT/ Platinium Tag mix, 12.5 ml of 2X Master mix, and 4 ml
nuclease-free water. RT-PCR amplification conditions were as
follows; reverse transcription at 50 °C for 30 min, Taq inhibitor
activation 95°C for 2 min and 45 cycles at 95°C for 15 sec,
55°C for 30 sec.

The infants were divided into two groups as RSV and non-RSV,
and compared. The identification of RSV alone or together
with other viruses was defined in the RSV group. Additionally,
risk factors for respiratory support by means of invasive/non-
invasive ventilation were determined.

IBM SPSS Statistics 17.0 programme was used for statistical
analysis. Shapiro-Wilk test was used to determine whether the
variables normally distributed. We described the variables with
non normal distribution as median (minimum-maximum), and
the variables with normal distribution as mean + SD (Standard
Deviation). Chi-square test was used for the analysis of
categorical variables, and Mann Whitney U test was used for
the analysis of numerical data with non normal distribution. The
risk factors for respiratory support requirement was determined
by multivariate logistic regression analysis. A p value less than
0.05 was considered statistically significant.

RESULTS

Between January 2016 and June 2019, a total of 2462 patients
were hospitalized in the NICU. Among them, 243 infants

were hospitalized with the diagnosis of acute viral LRTI and a
causative viral agent could be detected in 187 (77%) of them.
Medical records of 68 patients couldn’t be reached; so a total
of 119 infants’ data were recorded and used for the study. RSV
was the most common isolated virus (n=93, 78%) among viral
LRTI. The demographic characteristics of infants in RSV and
non-RSV groups were similar, except postnatal age (Table |).
The age of hospitalization in the RSV group was found to be
smaller compared to non-RSV group (p=0.045) (Table I).

All causative viral agents and their distribution were shown
on Table Il. The frequency of hlV was 2.5% in our study, but
oseltamivir treatment was given to 12% of cases due to severe
clinical findings. The highest rates of hospitalization due to
acute viral LRTI were determined in between December and
February (Figure 1).

The infants” hemoglobin (p=0.013) and CRP levels (p=0.033) in
the RSV group were lower than non-RSV group on admission.
Among the infants’ complaints and findings, cough (p=0.00),
retractions (p=0.023), crackles (p=0.018) and rhonchi (p=0.024)
were higher in the RSV group (Table Ill).

The frequency of apnea (p=0.003), immature to total neutrophil
(I 7/ T) ratio (p=0.006), retractions (p=0.019), crackles (p=
0.00), RSV PCR positivity (p=0.041) and length of hospital
stay (p=0.00) were found to be higher in the infants requiring
respiratory support (Table IV). In multivariate analysis, apnea and
RSV PCR positivity were found to be risk factors for respiratory
support requirement (Table V). During the study, only one infant
dead in the RSV group, who had been followed on ECMO at
another center. He was a refugee, born at 27-weeks gestational
age and discharged healthy on the newborn period. This infant
was not given palivizumab prophylaxis although recommended.

Table I: Demographic characteristics of infants with RSV and non-RSV viral LRTI.

. Total RSV (+) RSV (-)
Characteristics (n=119) (n=93) (n=26) P

Birth weight (g), median (range) 3020 (1140-4200) 3080 (1350-4200) 2730 (1150-4200) 0.210
Gestational age (weeks), median (range) 38 (27-42) 38 (27-42) 36 (27-41) 0.075
Gender, n (%)

Female 44 (37) 36 (39) 9 (35) 0137

Male 74 (62) 57 (61) 17 (65) '
Delivery, n (%)

Vaginal 44 (37) 36 (39) 8 (31) 0.458

Cesarean 75 (63) 57 (61) 18 (69) '
Maternal age, (year) median (range) 28 (16-44) 28 (14-44) 28 (18-37) 0.859
Other child in household, n (%) 96 (81) 74 (80) 22 (85) 0.191
Bresastfeeding, n (%) 110 (92) 89 (96) 21 (92) 0.110
History of infection at home, n (%) 71 (60) 56 (60) 15 (58) 0.817
Postnatal age, (day) median (range) 24 (7-112) 24 (7-78) 29 (7-112) 0.045

* LRTI: Lower respiratory tract infection, RSV: Respiratory syncytial virus.
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Table II: Viral agents identified in the infant’s nasopharyngeal swab samples.

Agents n (%)

Respiratory syncytial virus 93 (78.0)
Human rhinovirus 12
Human coronavirus

Parainfluenza

Metapneumovirus

(
(
4 (
3(
Human influenza virus A/B 3 (
2
Enterovirus 1(
Adenovirus 1(
Co-infection:

RSV + human Rhinovirus (2)

RSV + parainfluenza (1)

*RSV: Respiratory syncytial virus.

Table IllI: Clinical and laboratory findings of RSV and non-RSV infants with viral LRTI.

. - Total RSV (+) RSV (-)
Clinical and laboratory findings (n=119) (n=93) (n=26) o]
Clinical features on admission
Fever (°C), median (range) 36.5 (35.2-38.4) 36.5 (36-38.4) 36.6 (35.2-38.4) 0.160
Cough,” 110 (92) 91 (99) 19 (73) <0.00
Rhinorrhea, * 24 (20) 19 (20) 5(19) 0.893
Nasal congestion, * 46 (39) 38 (41) 8 (31) 0.350
Apnea, * 12 (10) 7(7) 5(19) 0.080
Unrest, * 47 (39) 31 (33) 16 (61) 0.009
Laboratory findings, median (range)
Hemoglobin (g/dl) 12.7 (6.5-19.3) 12.7(8.4-17.4) 12.9 (6.5-19.3) 0.013
White blood cell count (/mms) 9000 (1100-35500) 8850 (1200-35500) 9600 (1100-28500) 0.409
Lymphocyte percentage 60 (6-90) 62(6-90) 58 (16-86) 0.825
CRP (mg/dl) 0.43 (0-15.5) 0.35(0.01-10.6) 0.45 (0-15.5) 0.033
I/T 0.1 (0-0.75) 0.09(0-0.75) 0.15 (0-0.40) 0.964
Chest X-ray findings, * 82 (72) 65 (71) 17 (77) 0.535
Infiltration 36 (32) 28 (30) 8 (36) 0.591
Consolidation 12 (10) 12 (13) 0(0) 0.730
Hyperinflation 11 (10) 11 (12) 0 (0) 0.088
Atelectasis 5 (4) 5 (5) 0 (0) 0.263
Respiratory system findings, *
Respiration rate 52 (32-100) 52 (32-88) 54 (40-100) 0.240
Grunting 6 (5) 4 (4) 2 (8) 0.485
Retractions 69 (58) 59 (63) 10 (38) 0.023
Rales 61 (61) 58 (57) 8 (31) 0.018
Rhonchi 35 (29) 32 (34) 3(11) 0.024
Prolonged expirium 56 (47) 48 (52) 8 (31) 0.060
Oxygen requirement, * (only) 66 (55) 47 (50) 19 (73) 0.325
Respiratory support, *
HFNC 20 (17) 18 (19) 2(8) 0.160
n-CPAP/NIPPV 46 (39) 40 (43) 6 (23) 0.065
Invasive ventilation 14 (12) 13 (14) 14) 0.156
Treatment, *
Salbutamol 51 (43) 44 (47) 7 (27) 0.063
Hypertonic salin 16 (13) 16 (17) 0 (0) 0.023
Oseltamivir 14 (12) 10 (11) 4 (15) 0.815
Antibiotic 116 (97) 90 (97) 26 (100) 0.354
Duration of antibiotic use, (day), median (range) 8 (0-17) 9 (0-17) 8 (0-17) 0.172
Duration of hospitalization, (day) median (range) 8 (3-27) 8 (4-27) 8 (3-21) 0.694

*n%, CRP:C-reactive protein, I /T ratio: Immature total neutrophil ratio, LRTI: Lower respiratory tract infection, RSV: Respiratory syncytial virus,

HFNC: High flow nasal cannula, n-CPAP: Nasal continous positive airway pressure, NIPPV: Nasal intermittent positive pressure ventilation.

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 168-175



172 Siyah Bilgin B et al.

Table IV: Characteristics of viral LRTIs with and without respiratory support.

Respiratory

Respiratory support (-),

Characteristics S Uppo (N (na5a) (n=66) p
Birth weight, (g) median (range) 2920 (1360-4200) 3085 (1140-4200) 0.787
Gestational age, (week), median (range) 38 (30-41) 38 (27-42) 0.532
Gender, *
Female 21 (40) 23 (35 0.596
Male 32 (60) 42 (64
Clinical features on admission
Fever (°C), median (range) 36.6 (35.2-38.4) 36.5 (36-38.4) 0.459
Cough, * 50 (94) 54 (91) 0.477
Apnea, * 10 (19) 2 (3) 0.003
Unrest, * 24 (45) 23 (35) 0.247
Laboratory findings, median (range)
Hemoglobin, (g/dl) 12.9 (6.5-19.3) 12.7 (8.4-17.4) 0.363
White blood cell count, (/mm3) 9600 (1100-28500) 8850 (1200-35500) 0.274
Lymphocyte percentage 58 (16-86) 62 (6-90) 0.160
CRP, (mg/dl) 0.45 (0-15.5) 0.35 (0.01-10.6) 0.518
I/T ratio 0.15 (0-0.4) 0.09 (0-0.75) 0.006
Abnormal chest X-ray findings, * 36 (72) 46 (72) 0.988
Respiratory system findings
Respiration, rate /min 54 (40-100) 52 (32-88) 0.146
Grunting, * 4.(7) 2 (3) 0.263
Retraction, * 37 (70) 32 (48) 0.019
Rales, * 37 (70) 24 (36) 0.00
Rhonchi, * 17 (32) 18 (27) 0.568
Prolonged expirium, * 28 (63) 28 (42) 0.258
RSV (+), * 45 (85) 47 (71) 0.041
Duration of hospitalization, (day) median (range) 10 (5-27) 7 (3-14) < 0.00

*n (%), CRP: C-reactive protein, I IT ratio: Immature total neutrophil ratio, LRTI: Lower respiratory tract infection, RSV: Respiratory syncytial virus.

Table V: Risk factors for respiratory support.

i Univariate Multivariate
Risk factor
OR 95%Cl P OR 95 % CI p

Birth weight, (g) 1 0.999-1.000 0.637

Gestational age, (week) 0.976 0.868-1.096 0.678

Gender 0.771 0.439-1.353 0.365

Apnea 7.44 1.554-35.649 0.012 12.969 2.277-73.848 0.004
RSV 2.657 1.020-6.919 0.045 4.384 1.380-13.931 0.012
DISCUSSION The gold standard for the detection of respiratory viruses is RT-

In this study, we evaluated the demographic and clinical
characteristics of the infants hospitalized with viral LRTI in the
NICU. RSV (78%) and hRV (10%) were the most common
isolated viral agents and RSV peak was observed during
January and February. Demographic characteristics of the
infants were similar between RSV and non-RSV groups. The
age at hospitalization was lower in the RSV group. RSV PCR
positivity detected more in patients who required respiratory
support and also length of hospital stay was longer in this
group. The presence of apnea and isolation of RSV were found
to be risk factors for respiratory support requirement in patients
with acute viral LRTI.
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PCR, with a sensitivity of 93-100% and a specificity of 64-100%
(9). The rate of viral agent detection in newborns with viral LRTI
was found to be 69-80% (10-12). We identified viral causative
agent in 77% of our patients by RT-PCR, similar to the literature.
It has been shown that identification of viral agents by RT-PCR
can decrease unnecessary antibiotic therapy, shorten the
length of hospital stay and isolation periods of the patients (13).
RSV is the most common identified pathogen in young children
with LRTI and an important cause of hospital admissions (14).
In the NICUs, RSV is the most frequently detected agent in
acute viral LRTI (19.5-47%) (7,10-12). We identified RSV 38%
among all of the viral LRTI and RSV comprised 78% of all
isolated agents. Alan et al. conducted a multicenter study in our
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Figure 1: Distribution of viral agents by months.

country and reported that 19.5% of viral LRTI were caused by
RSV in the NICUs (7). But, the study was terminated in March.
We propose that, the low ratio of RSV compared to our study
might be related to the isolation of RSV by different techniques
(monoclonal antibody) or heterogeneity between centers.

In this study, hRV (10%) was the second most common detected
virus. The incidence of hRV was found to be 12.5-19.1% in the
newborns and infants younger than 1 year of age hospitalized
due to LRTI (10,15-17). Recent studies have shown that the
frequency of hRV in hospitalized children with viral LRTI is
higher than RSV (18,19). The prevalence of influenza in neonatal
period was reported to be quite low (10-12). Although the
frequency of influenza was 2.5% in our study, 12% of the cases
were treated with oseltamivir due to severe clinical findings.
Influenza infections are thought to be uncommon in neonates,
due to maternal antibodies, breastfeeding and low contact with
virus-infected adults (20,21). Vij et al. (22) detected hIV in 3
premature infants in 2009 pandemics, but they did not initiate
oseltamivir and PCR was negative after an average of 6 days.
The low mortality rate of influenza infections in neonates may
be due to the awareness of the employees, early diagnosis and
preventive approaches (23). In neonates, oseltamivir treatment
may be more appropriate for only in pandemics or in patients
with severe clinical findings.

The frequency of viral LRTI was highest between December and
April. RSV was most commonly seen in January and February.
The seasonal distribution of RSV in the world varies according
to the geographical region. A recent study from Greece, with
similar climate as our country, evaluated the distribution of
RSV infections during 12 years (24). RSV season was between
December and April, and peaked in February similar to our
results (24). In a multicenter study conducted by the Turkish
Society of Neonatology between 2008 and 2010, RSV infection
was observed between October and March and peaked
between January and March (25). According to our results
comprising four years, it would be more appropriate to initiate
palivizumab prophylaxis late and extend it to April, since RSV is
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more frequent in April than November. Prospective multicenter
studies should be performed as seasonal distributions of viral
agents might be changed over years.

In the literature, it has been shown that the age at hospitalization
is younger in RSV group compared to the non-RSV group
(11,12). But in Cho et al.’s study it was similar between the
groups (10). We found that infants’ age at admission was lower
in the RSV group. However, birth weight and gestational age
did not differ between the groups (10-12). This finding might
be explained by protection of the preterm and risky infants by
palivizumab prophylaxis.

We identified that infants in RSV and non-RSV groups had similar
complaints on admission; and clinical and laboratory findings
and length of hospital stay did not differ between groups.
Cough, dyspnea, crackles and rhonchi were more common in
RSV group. Similarly, Celik et al. (12) showed that cyanosis,
tachycardia, tachypnea, rhonchi, expiratory lengthening and
crackles were more common in the RSV group. In another
study, Cho et al. (10) reported that pneumonia, oxygen demand,
consolidation in the right upper lobe, and longer hospital stay
were common in the RSV group. Other studies have shown
that the clinical manifestations of RSV infection under 5 years
are more severe than the other viral respiratory infections
(10,26,27).

Requirement of invasive mechanical ventilation was 12%
and HFNC was applied to 17% of the patients in this study.
Similar to our results, it was shown that approximately 11%
of the patients needed invasive respiratory support (7,11). In
Cho et al.’s (10) study, 4.4% of the patients needed invasive
respiratory support. In a recent multicenter study, HFNC failure
in neonates with respiratory distress was higher than CPAP;
even so comparative studies reported that CPAP was superior
to HFNC and HFNC was superior to oxygen therapy in the
infants diagnosed with bronchiolitis (28-30). We suggest that,
in neonates with LRTI, firstly oxygen therapy, but if patient’s
respiratory distress persists, then HFNC prior to CPAP and
lastly invasive mechanical ventilation might be applied. We
determined that the presence of apnea and RSV infections were
found to be risk factors for respiratory support requirement in
the infants with viral LRTI. There are conflicting results about
prematurity and the severity of acute viral LRTI in the literature;
but we showed that prematurity was not a risk factor for the
severity of LRTI by means of respiratory support, and this
might be related to the application of palivizumab prophylaxis
to infants born before 29 weeks gestational age in our country
(8, 31-34).

The first limitation of this study was the small sample size as
it was a single-center study, and so could not represent the
whole country. Second, because of the retrospective nature of
the study, we could not obtain all the recorded clinical data
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of some infants who had PCR proven-viral LRTI. The risk
factors and epidemiological features of viral LRTI need to be
demonstrated by multicentre prospective studies.

In conclusion, RSV is the most common detected agent for
viral LRTI in the newborn infants. Since RSV-associated LRTI
requires more frequent and more respiratory support in the
neonatal period, risk factors should be identified and preventive
measures should be developed. RSV vaccine may be a
solution, and palivizumab prophylaxis should be more widely
and effectively used. Preventive strategies, raising awareness
of families, careful and meticulous attitudes especially during
high season might reduce the incidence of viral LRTIs and
hospitalizations of the infants.

REFERENCES

1. Perez GF, Pancham K, Huseni S, Jain A, Rodriguez-Martinez
CE, Preciado D, et al. Rhinovirus-induced airway cytokines and
respiratory morbidity in severely premature children. Pediatr Allergy
Immunol 2015; 26: 145-52.

2. Jackson DJ. Early-life viral infections and the development of
asthma: a target for asthma prevention. Curr Opin Allergy Clin
Immunol 2014;14:131-6.

3. Liolios L, Jenney A, Spelman D, Kotsimbos T, Catton M,
Wesselingh S. Comparison of a multiplex reverse transcription-
PCR-enzyme hybridization assay with conventional viral culture
immunofluorescence techniques for the detection of seven viral
respiratory pathogens. J Clin Microbiol 2001;39:2779-78.

4. William BG, Gouws E, Boschi-Pinto C, Bryce J, Dye C. Estimates
of world-wide distrubution of child deaths from acute respiratory
infections. Lancet Infect Dis 2012;2:25-32.

5. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V,
et al. Global and regional mortality from 235 causes of death for 20
age groups in 1990 and 2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet 2012;380:2095-128.

6. Hacimustafaoglu M, Celebi S, Bozdemir SE, Ozgur T, Ozcan |,
Guray A, et al. RSV frequency in children below 2 years hospitalized
for lower respiratory tract infections. Turk J Pediatr 2013;55:130-9.

7. Alan S, Erdeve O, Cakir U, Akduman H, Zenciroglu A, Akcakus
M, et al. Outcome of the respiratory syncytial virus related acute
lower respiratory tract infection among hospitalized newborns:
a prospective multicenter study. J Matern Fetal Neonatal Med
2016;29:2186-93.

8. Turk Neonatoloji Dernegi Palivizumab ile RSV proflaksisi dnerileri.
2018.11 Temmuz. http=//www.neonatology.org.tr/

9. Baraldi E, Lanari M, Manzoni P, Rossi GA, Vandini S, Rimini A et
al. Inter-society consensus document on treatment and prevention
of bronchiolitis in newborns and infants. Ital J Pediatr 2014;40:65.

10. Cho HJ, Shim SY, Son DW, Sun YH, Tchah H, Jeon IS. Respiratory
viruses in neonates hospitalized with acute lower respiratory tract
infections. Pediatr Int 2013;55:49-583.

11, Okulu E, Akduman H, Tunc G, Ciftci E, ince E, Erdeve O ve ark.
Viral alt solunum yolu enfeksiyonu nedeniyle yatirilan yenidoganlarin
epidemiyolojik ve klinik dzellikleri. Turkiye Cocuk Hast Derg 2018;1:
31-5.

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 168-175

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

283.

24,

25.

26.

27.

28.

29.

Celik K, Olukman O, Demirol H, Terek D, Gulfidan G, Devrim |, et
al. Prevalence of respiratory pathogens during two consecutive
respiratory syncytial virus seasons at a tertiary medical care center.
Arch Argent Pediatr 2019;117:356-62.

Rogers BB, Shankar P, Jerris RC,Kotzbauer D, Anderson EJ,
Watson JR, et al. Impact of a rapid respiratory panel test on patient
outcomes. Arch Pathol Lab Med 2015;139:636-44.

Nair H, Nokes DJ, Gessner BD,Dherani M, Madhi SA, Singleton
RJ, et al. Global burden of acute lower respiratory infections due
to respiratory syncytial virus in young children: a systematic review
and meta—analysis. Lancet 2010;375:1545-55.

15. Cangiano G, Nenna R, Frassanito A, Evangelisti M, Nicolai
A, Scagnolari C, et al. Bronchiolitis: Analysis of 10 consecutive
epidemic seasons. Pediatr Pulmonol 2016;51:1330-5.

16. Lim JS,Woo SI, Kwon HI, Baek YH, Choi YK, Hahn YS. Clinical
characteristics of acute lower respiratory tract infection due to 13
respiratory viruses detected by multiplex PCR in children. Korean
J. Pediatr 2010;53:373-9.

Khadadah M, Essa S, Higazi Z, Behbehani N, Al-Nakib W.
Respiratory syncytial virus and human rhinoviruses are the major
causes of severe lower respiratory tract infections in Kuwait. J Med
Virol 2010;82:1462-7.

Cox DW, Khoo SK, Zhang G, Lindsay K, Keil AD, Knight G, et
al. Rhinovirus is the most common virus and rhinovirus-C is the
most common species in paediatric intensive care respiratory
admissions. Eur Respir J 2018;52.

Chen J, HU P, Zhou T, Zheng T, Zhou L, Jiang C, et al. Epidemiology
and clinical characteristics of acute respiratory tract infections
among hospitalized infants and young children in Chengdu, West
China, 2009-2014. BMC Pediatr 2018;18:216.

Wilkinson DJ, Buttery JP, Andersen CC. Influenza in the neonatal
intensive care unit. J Perinatol 2006;26:772-6.

Puck JM, Glezen WP, Frank AL, Six HR. Protection of infants
from infection with influenza A virus by transplacentally acquired
antibody. J Infect Dis 1980;142:844-9.

Vij NK, Stryker CC, Esper FP, Jacobs MR, Gonzalez BE. Influenza
A/H1N1/09-10 infections in a NICU during the 2009-2010 H1N1
pandemic. Pediatrics 2011;128:1297-301.

Pichler K, Assadian O, Berger A. Viral Respiratory Infections
in the Neonatal Intensive Care Unit-A Review. Front Microbiol
2018;9:2484.

Sirimi N, Miligkos M, Koutouzi F, Petridou E, Siahanidou T, Michos
A. Respiratory syncytial virus activity and climate parameters during
a 12-year period. J Med Virol 2016;88:931-7.

Turkish Neonatal Society. The seasonal variations of respiratory
syncytial virus infections in Turkey: a 2-year epidemiological study.
Turk J Pediatr 2012;54:216-22.

Garcia CG, Bhore R, Soriano-Fallas A, Trost M, Chason R, Ramilo
O, et al. Risk factors in children hospitalized with RSV bronchiolitis
versus non-RSV bronchiolitis. Pediatrics 2010;126:1453-60.
Fattouh AM, Mansi YA, El-Anany MG, EI-Kholy AA, El-Karaksy HM.
Acute lower respiratory tract infection due to respiratory syncytial
virus in a group of Egyptian children under 5 years of age. Ital J
Pediatr 2011;37:14.

Manley BJ, Arolda GRB, Wright IMR, Owen LS, Foster JP, Huang
L, et al. HUNTER Trial Investigators. Nasal High-Flow Therapy
for Newborn Infants in Special Care Nurseries. N Engl J Med
2019;380:2031-40.

Milési C, Essouri S, Pouyau R, Liet JM, Afanetti M, Portefaix
A, et al. Groupe Francophone de Réanimation et d’Urgences


http://www.neonatology.org.tr/

30.

31.

Pédiatriques (GFRUP). High flownasal cannula (HFNC) versus
nasal continuouspositive airway pressure (nNCPAP) for the initial
respiratory management of acute viral bronchiolitis in young
infants: amulticenter randomized controlled trial (TRAMONTANE
study). Intensive Care Med 2017;43:209-16.

Franklin D, Babl FE, Schlapbach LJ, Oakley E, Craig S, Neutze J,
et al. A Randomized Trial of High-Flow Oxygen Therapy in Infants
with Bronchiolitis. N Engl J Med 2018;378:1121-31.

Hall CB, Weinberg GA, Iwane MK, Blumkin AK, Edwards KM,
Staat MA, et al. The burden of respiratory syncytial virus infection in
young children. N Engl J Med 2009;360:588-98.

32.

33.

34.

Respiratory tract infentions in the NICU 175

Garcia CG, Bhore R, Soriano-Fallas A, Trost M, Chason R, Ramilo
O, et al. Risk factors in children hospitalized with RSV bronchiolitis
versus non-RSV bronchiolitis. Pediatrics 2010;126:1453-60.

Hall CB, Weinberg GA, Blumkin AK, Edwards KM, Staat
MA, Schultz AF, et al. Respiratory syncytial virus-associated
hospitalizations among children less than 24 months of age.
Pediatrics 2013;132:341-8.

Cetinkaya M, Oral TK, Karatekin S, Cebeci B, Babayigit A, Yesil
Y. Efficacy of palivizumab prophylaxis on the frequency of RSV-
associated lower respiratory tract infections in preterm infants:
determination of the ideal target population for prophylaxis. Eur J
Clin Microbiol Infect Dis 2017;36:1629-34.

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2020; 14: 168-175



	__DdeLink__1002_2338945643
	__DdeLink__18596_3184832241

