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Clinical Profile of Neonatal RSV Bronchiolitis - A Descriptive Study
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a tertiary care Government Medical College in neonates who were admitted
with a working diagnosis of acute bronchiolitis or respiratory tract infection.
Online Access A retrospective chart review was done for the cases admitted during the
outbreaks of August to November 2022 and a prospective study was done
from September to December 2023.

Results: During the study period, a total of 100 neonates (60 cases in
2022 and 40 cases in 2023) were admitted with respiratory tract infection
or bronchiolitis. 75% of the babies had moderate to severe bronchiolitis.
Thirteen babies with severe bronchiolitis required invasive ventilation. The most
common virus detected was RSV followed by Rhino virus. Among the neonates
with RSV infection, 65.7 1% were term babies. There was no mortality. The most
common clinical presentation was cough (N =89) (89%) and the threatening
symptom was apnea with cardiorespiratory arrest. Remedesivir, an antiviral

agent, was given fo two babies with severe RSV bronchiolitis on compassionate
DOI: https://doi.org/10.60086/inps1293 ground.

Conclusions: Apnea and cardiorespiratory arrest should be anficipated in
neonatal bronchiolitis. Remdesivir is an antiviral agent which can be life saving
in severe RSV bronchiolitis.
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Correspondence Bronchiolitis is a virus induced injury characterized by acute inflammation, edema,
and necrosis of epithelial cells lining of small airways (bronchioles), and increased
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outbreaks and may be associated with severe pneumonia, the need for escalated
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respiratory support, antimicrobial therapy and prolonged
hospital stays.* The impact of RSV on healthy neonates
remains unclear and data on respiratory outcomes and
other morbidities related to RSV infection in healthy neonates
requiring admission from the community are scarce.® There is
no definitive therapy, but recently Remdesivir has been used
on compassionate ground in severe RSV bronchiolitis with
suspected associated pneumonia.

Study of neonatal bronchiolitis is relatively sparse, especially
in the resource limited set up. This descriptive study has been
thus conceptualized to study the clinical profile of neonates
admitted with RSV bronchiolitis during the season in two
consecutive years.

Methods

This ambispective study was conducted in neonates with
bronchiolitis admitted in the outborn unit of a tertiary care
level Il Neonatal Intensive Care Unit (NICU) of a Government
Medical College in south Kerala, India. The research was
commenced after getting ethical clearance from the Human
Ethics Committee of the institute with the permission number:
HEC NO: 09/05/2024/MCT. A retrospective chart review
was done among neonates with bronchiolitis during the
outbreaks of August to November 2022 and a prospective
study was done from September to December 2023. The
data was systematically collected from the hospital medical
records. Patient confidentiality was maintained. The authors
certify that we have obtained all appropriate patient consent
forms. The parents understood that their baby’s name would
not be published and due efforts would be made to conceal
their identity. Diagnosis of acute bronchiolitis was made when
the neonate presented with coryzal prodrome lasting one to
three days, followed by persistent cough, either tachypnoea
or chest recession (or both) and either wheeze or crackles on
chest auscultation (or both). Those neonates who presented
with apnea and who had a history of contact with URTI or
LRTI in the family was also taken as bronchiolitis in this study.
The severity was assessed by the standard treatment guidelines
on bronchiolitis by Indian Academy of Paediatrics in 2022.
Chest X-ray was taken for all. Nasopharyngeal swabs were
collected on the first day of hospitalization using a sterile
flocked swab for viral PCR. This was done only for those
neonates with moderate to severe bronchiolitis who needed
respiratory support more than Heated Humidified High Flow
Nasal Cannula (HHHFNC). A panel of reverse transcriptase
(RT) PCR assays were used to detect respiratory viruses like
RSY, Rhinoviruses (RV), influenza virus (IV), Para influennza
virus 1-4, SARS CoV2 Coronavirus, Enterovirus, Parecho virus,
Human metapneumovirus, Mycoplasma pneumoniae, Human
bocavirus and Human adenovirus. Statistical analysis was
performed using SPSS version 27. Categorical variables were
presented as frequencies and percentages, while continuous
variables were reported as means with standard deviations
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(SD) or medians with interquartile ranges (IQR), depending on
the distribution of the data.

Results

During the study period, a total of 100 neonates (60 cases in
2022 and 40 cases in 2023) were admitted with symptoms of
bronchiolitis or upper respiratory tract infection (URTI). URTI
was admitted either because of parental anxiety or concerning
symptoms. The mean gestational age was 37.67 weeks (SD
1.71) and mean birth weight was 2821grams (SD 494).
Moderate to severe bronchiolitis was present in 75 babies
(75%). Among these,13 babies (13%) were having severe
bronchiolitis. Oseltamivir was started in neonates requiring
noninvasive ventilation (NIV) and above till NP swab results
were available. Nasopharyngeal swab real-time PCR was
carried out in 54 babies and viruses were detected in 75.92%
(N = 41). RSV was detected in 64.8% (N = 35) and Rhinovirus
in 11.11 % (N = 6). Among these, dual RSY and Rhinovirus
were there in three cases (5.5%). The median (IQR) postnatal
age at the time of admission was 17 (4) days.

Among neonates with RSV infection, 65.71% were term babies
and only 34.29% (N = 12) were born preterms (< 37 weeks
of gestation). Among that only five (14.28%) were less than 34
weeks and none were less than 32 weeks at birth. The median
age of starting illness was 14.5 days (IQR7). The lowest age
seen was three days. The most common clinical presentations
were cough (N = 89), (89%), respiratory distress (N = 75)
(75%), rhinitis (N = 56) (56%), fever (N = 38) (38%), irritable
cry (N = 10) (10%) and aspiration of feeds (N = 9) (9%). Five
neonates among moderate to severe illness (6.67%) presented
to the emergency room with cardiorespiratory arrest. Among
these, four (80%) were RSV positive (11.4% of RSV cases)
and for the remaining one baby nasopharyngeal swab was
negative for COVID-19, RSV and Influenza. Other viral panel
were unavailable in the centre at that time. Five babies had a
history of poor activity and developed encephalopathy at or
after admission. Among this one baby had NEC like features
as well.

Out of the 13 babies who required invasive ventilation, 10
were positive for RSV (28.6% of RSV cases), one was positive
for rhino virus and two were not positive for any. Out of these
ventilated babies, eight babies were ventilated because of
worsening respiratory distress and five babies were ventilated
because of apnea or poor respiratory efforts. Among the
babies who were ventilated, 75% of the babies had recurrent
collapse after ventilation and most of them required prolonged
ventilation with a median duration of six days (IQR 9).

Out of the 13 babies who got ventilated, nine were during
first season and four were during second season. As many
ventilated babies had recurrent collopse and difficult extubation
during the first season, the unit followed a restrictive ventilation
policy for the babies during second season. Even if there was
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significant oxygen requirement on NIV, if the work of breathing
was controlled on NIV, intubation was not done. Out of the 35
RSV positive neonates, six (15.4%) experienced hypotension
requiring inotropic support. One neonate had superadded
bacterial culture-positive sepsis. In 2022 outbreak, 60%
babies were started on empirical antibiotics at admission
but during second year (2023), only 20% of the babies were
started on antibiotics at admission.

Among the four ventilated neonates in 2023, all were intubated
for refractory apnea and encephalopathy and among them
two had cardiac arrest. They were twins who presented one
after the other within an interval of three days. After ventilation
their oxygen requirement started increasing and required
high ventilator settings (required above 50% oxygen with high
pressures). When the second twin also got infubated, as per
the decision by infectious disease specialist Remdesivir was
given to both the babies on compassionate ground. There
was improvement in sensorium and babies were extubated
within the next few days. For the other two babies, there was
no significant oxygen requirement on ventilator and they were
extubated within 48 hours. The baseline laboratory parameters
including hemoglobin, total leukocyte count, and platelet
count were within normal limits in all cases. All neonates were
discharged well. The mean duration of hospital stay among
RSV bronchiolitis babies were 12 days (7.4 days).

Discussion

In this study, the authors have tried to highlight the complexities
that has to be anticipated in bronchiolitis. The pattern of
occurrence of RSV infection aligned with the peak incidence of
RSV infections in India, i.e., during the winter months, with a
higher frequency of admissions from September to November.
Typically, there is seasonal variation in infectivity that is
highest during the winter months in temperate zones, with less
variability in tropical zones.%” This variation occurs because
RSV favors cool temperatures and high humidity, meaning cool
and dry winters have less illness related to RSV than warmer,
wetter conditions.® In tropical areas, large aerosol droplets
are formed due to higher humidity and stable temperatures
resulting in less variability across the year. There are two
possible explanations for variations in viral circulation over
time: either the transmission of distinct viral genotypes or “herd
immunity. Virus subtypes was not tested in this study. However,
varying hospitalization rates during different epidemic seasons
can be explained by the alternating circulation of RSV types A
and B.

RSV bronchiolitis  babies presented with apnea and
encephalopathy indicating potential neurological involvement,
possibly due to transient cytotoxic edema associated with
RSV infections.” Apnea and encephalopathy may be the first
manifestation. If there is a contact with a case of URTI, the
condition should be suspected in an unexplained case of apnea.
A significant proportion of ventilated neonates experienced a
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more severe clinical course and maximum days of ventilation
needed was 17 days. In a study by Goncalves et al in preterm
and term infants, 5.4% were mechanically ventilated, 83.8%
required oxygen support, and 37% needed respiratory support
for median duration of 4, 3, and 4 days, respectively.'® In a
study conducted by Venkat M et al on 37 neonates with RSV
bronchiolitis, a significant proportion of neonates experienced
a more severe clinical course as indicated by the need for
respiratory support with almost 78% requiring assistance and
48.7% required mechanical ventilation, while the majority of
others required non-invasive ventilation for a median duration
of five days."

As viral detection improves, infants with bronchiolitis may
present with multiple viruses simultaneously. Studies have
shown strict infection control practices, including hand
hygiene and use of personal protective equipment can reduce
nosocomial RSV infection rates by 50%.'> Recommended
treatment for viral bronchiolitis includes mainly supportive
measures in terms of respiratory support, nebulization with 3%
saline, temperature, fluid, and nutritional management.

Management that includes chest physiotherapy, Monteleukast,
lpratropium bromide and steroids do not have a validated
role in neonatal bronchiolitis. Possible interventions which
may show good response in neonates with bronchiolitis
includes intravenous immunoglobulin, Aerozolised Ribavirin,
Remdesivir, surfactant, and Heliox.'”®* Nebulized or oral
Ribavirin is a nucleoside analogue with good in vitro activity
against RSY, however neither it is readily available, nor did it
show a reduction in mortality rates or duration of mechanical
ventilation. Remdesivir is a novel nucleoside analogue and
its active metabolite is remdesivir triphosphate which acts
selectively as the substrate for viral RNA-dependent RNA
polymerase (RdRp) causing delayed chain termination to
reduce viral load, and became well known in COVID era.
For COVID positive babies with severe respiratory distress, it is
recommended to start Remdesevir within five days of symptom
onset (maximum nine days) for a period of five days, or fill
symptom recovery whichever earlier. The dosing of Remdesivir
recommended was loading dose of 5 mg / kg over 1 hour,
followed by maintenance dose 24 hours later as 1.25 mg /
kg once daily for the next four days. Same guidelines were
followed for two cases in this study. Our babies did not
encounter the reported side effects of Remdesivir therapy which
include bradycardia, transaminitis, acute kidney injury, and
hypersensitivity reactions. Palivizumab is a humanized mouse
immunoglobulin G1 (IgG1 {) monoclonal antibody produced
by recombinant DNA technology, used as a prophylaxis for
RSV bronchiolitis. The antibody is directed against a conserved
epitope, site Il of the prefusion and postfusion (F) protein
of respiratory syncytial virus (RSV) and demonstrates both
neutralizing and fusion inhibitory activity.'*'®> Palivizumab
is administered intframuscularly at a dosage of 15 mg / kg
once a month.' It may be required for five to six months. Cost
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hinders its usage. It is mostly recommended for preterms and
at risk babies.

In this study, virus subtypes were not checked. About 65%
of the affected neonates with bronchiolitis were term babies
without any risk factors. The lessons learned during first
outbreak helped to streamline the management during
second outbreak. As there is high chance of apnea and
cardiorespiratory arrest due to RSV, the hospital protocol was
changed during the RSV season to keep the neonates with URTI
symptoms under observation for initial 48 hours anticipating
adverse events. Empirically antibiotics can be avoided in a
viral infection unless localized collapse or significant infiltrates
in X ray or the baby get ventilated. As recurrent collapse was
an important issue after ventilation, a higher threshold can be
kept for invasive ventilation.

Conclusions

RSV bronchiolitis is a common problem for neonates.
Complications like apnoea and cardiorespiratory arrest
expected in neonatal bronchiolitis. Oxygen support, along with
non invasive ventilation may be required. Rarely, mechanical
ventilation may be necessary. Remdesevir can be used in
severe RSV bronchiolitis o improve the outcome.

Funding Source: None
Conflicts of Interest: None

References

1. Hall CB, Weinberg GA, Iwane MK, Blumkin AK,
Edwards KM, Staat MA, et al. The burden of respiratory

syncytial  virus infection in young children. NEJM.
2009; 360:588-98
DOI: 10.1056/NEJMoa0804877
PMID: 19196675 PMCID: PMC4829966
2. Scheltema NM, Gentile A, Lucion F Nokes DJ,

Munywoki PK, Madhi SA, et al. Global respiratory
syncytial virus-associated mortality in young children
(RSV GOLD): A retrospective case series. Lancet Glob
Health. 2017;5:984-91

DOI: 10.1016/52214-109X(17)30344-3

PMID: 28911764

3. Agency for Healthcare Research and Quality.
Management of Bronchiolitis in Infants and Children.
Evidence Report/Technology Assessment No. 69.
Rockville, MD: Agency for Healthcare Research and
Quality; 2003. AHRQ Publication No. 03-E014

J Nepal Paediatr Soc | VOL 45 | ISSUE 01

10.

11.

Neonatal RSV bronchiolitis

Kidszun A, Klein L, Winter J, Schmeh |, Gréndahl B,
Gehringet S, et al. Viral infections in neonates with
suspected late-onset bacterial sepsis-A prospective cohort
study. Am J Perinatol. 2017;34:1-7

DOI: 10.1055/5-0036-1584150

PMID: 27182999 PMCID: PMC7171717

Kalane SU, Somendra S, Patwardhan S, Joshi SA, Rajhans
AP Joshi RV. Clinical profile and outcome of respiratory
syncytialvirus-infectedneonates-Asingle-centerexperience.
J Neonatol. 2022; 36:95-8

DOI: 10.1177/09732179221100662

KuhdariP,Brosio F Malaventura C, StefanatiA, Orsi A, lcardi
G, etal.Humanrespiratorysyncytial virusand hospitalization
in young children in ltaly. Ital J Pediatr 2018; 44: 50
DOI: 10.1186/s13052-018-0492-y

PMID: 29728106 PMCID: PMC5935991

Barbati F, Moriondo M, Pisano L, Calistri E, Lodi L, Ricci S,
et al. Epidemiology of Respiratory Syncytial Virus-Related
Hospitalization Over a 5-Year Period in ltaly: Evaluation of
SeasonalityandAgeDistribution Before VaccineIntroduction.
Vaccines (Basel). 2020 Jan 4;8(1):15

DOI: 10.3390/vaccines8010015

PMID: 31947976 PMCID: PMC7157234

Divarathne MVM, Ahamed RR, Noordeen F. The Impact
of RSV-Associated Respiratory Disease on Children
in Asia. J Pediatr Infect Dis. 2019 Apr;14(3):79-88
DOI: 10.1055/5-0038-1637752

PMID: 32300274 PMCID: PMC7117084

Cha T, Choi YJ, Oh JW, Kim CR, Park DW, Seol 1J, et
al.  Respiratory syncytial  virus-associated  seizures
in Korean children, 2011-2016. Korean J Pediatr.
2019 Apr;62(4):131-137

DOI: 10.3345/kjp.2018.07066

PMID: 30360041 PMCID: PMC6477548

Goncalves A, Rocha G, Guimardes H, Fernandes P
Cristina P, Elisa O, et al. Value of Chest Radiographic
Pattern in RSV Disease of the Newborn: A Multicenter
Retrospective Cohort Study, Crit Care Res Pract. 2012 Dec
DOI: 10.1155/2012/861867

PMID: 23304470 PMCID: PMC3529428

Venkat MV, Kumar Krishnegowda V, Bandiya P
Anugna B, Shivanna N. Clinical Profile and Short-
Term Outcomes in Neonates with Respiratory Syncytial
Virus Infection: A Single-Center Study. Indian Pediatr.
2024 Nov 15;61(11):1024-1028

DOI: 10.1007/s13312-024-3310-1

PMID: 39193920


https://doi.org/10.1056/NEJMoa0804877
https://doi.org/10.1016/S2214-109X(17)30344-3
https://doi.org/10.1055/s-0036-1584150
https://doi.org/10.1177/09732179221100662
https://doi.org/10.1186/s13052-018-0492-y
https://doi.org/10.3390/vaccines8010015
https://doi.org/10.1055/s-0038-1637752
https://doi.org/10.3345/kjp.2018.07066
https://doi.org/10.1155/2012/861867
https://doi.org/10.1007/s13312-024-3310-1

Neonatal RSV bronchiolitis

. Jefferson T, Del Mar CB, Dooley L, Ferroni E, Al-Ansary

LA, Bawazeer GA, et al. Physical interventions to interrupt
or reduce the spread of respiratory viruses. Cochrane
Database Syst Rev. 2020 Nov 20;11(11):CD006207.
DOI: 10.1002/14651858.CD006207.pub5. Update in:
Cochrane Database Syst Rev. 2023 Jan 30;1:CD006207
DOI: 10.1002/14651858.CD006207.pub5

PMID: 33215698 PMCID: PMC8094623

. Jat KR, Chawla D. Surfactant therapy for bronchiolitis

in  critically ill  infants.  Cochrane  Database
Syst  Rev. 2015 Aug 24;2015(8):CD009194.
DOI: 10.1002/14651858.CD009194.pub3

PMID: 26299681 PMCID: PMC7104667

. Synagis. Synagis package insert. Available at: https://

www.synagis.com/synagis.pdf. Accessed May 23, 2022

. Graham BS. Immunological goals for respiratory

syncytial virus vaccine development. Curr Opin Immunol.
2019;59:57-64

DOI: 10.1016/}.c0i.2019.03.005

PMID: 31029910

. Caserta MT, O’Leary ST, Munoz FM, Ralston SL; committee

on infectious diseases. Palivizumab Prophylaxis in Infants
and Young Children at Increased Risk of Hospitalization
for Respiratory Syncytial Virus Infection. Pediatrics.
2023 Jul 1;152(1):e2023061803

DOI: 10.1542/peds.2023-061803

PMID: 37357729

. 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
DOI: 10.3109/14767058.2015.1079614

PMID: 26365531

. Alan S, Erdeve O, Cakir U, Akduman H, Zenciroglu

A, Akcakus M, et al; TurkNICU-RSV Trial Group.
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(13):2186-93
DOI: 10.3109/14767058.2015.1079614

PMID: 26365531

Original Article

J Nepal Paediatr Soc | VOL 45 | ISSUE 01



https://doi.org/10.1002/14651858.CD006207.pub5
https://doi.org/10.1002/14651858.CD009194.pub3
https://doi.org/10.1016/j.coi.2019.03.005
https://doi.org/10.1542/peds.2023-061803
https://doi.org/10.3109/14767058.2015.1079614
https://doi.org/10.3109/14767058.2015.1079614

