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Abstract:

Background:

Bronchiolitis is the commonest lower respiratory tract infection, found worldwide in children < 2 years of age. Over sixty percent of cases are
caused by Respiratory Syncytial Virus (RSV). The disease is known to have significant morbidity, mortality and health care costs. Its seasonal
variability, manifestations and complications vary between countries. The aim of this study was to determine the epidemiological and clinical
characteristics of infants hospitalized with bronchiolitis in Al Ain City, United Arab Emirates.

Methods:

Retrospective observational chart review was made of an unselected cohort of infants ≤ 2 years admitted to the pediatric department of Tawam
hospital over a 3-year period and discharged with the diagnosis of bronchiolitis. Epidemiological data and risk factors were analyzed.

Results:

RSV  was  the  commonest  pathogen  (51%).  Hospitalizations  occurred  year-round  but  increased  significantly  in  December  and  January.  The
patients’ median age was 5.8 months with a male predominance (male:female ratio of 1.5:1.0). The mean age at admission was 6.6 months and
presentation occurred, on average, 2.9 days after the onset of the symptoms. The majority (94%) had respiratory distress on presentation. Chest x-
ray was performed in 80% of the patients. Most children received bronchodilator therapy and oxygen therapy was administered to 42%. The mean
duration of hospital stay was 3 days.

Conclusion:

Bronchiolitis remains a common reason for hospital admission and carries significant morbidity. RSV is the primarily responsible virus for hospital
admissions and morbidity.

A better understanding of the burden of bronchiolitis in our setting would enable better planning and use of hospital resources to minimize its short
and long-term sequelae.
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1. INTRODUCTION

Bronchiolitis  is  the  commonest  lower  respiratory  tract
infection  in  children  <  2  years  of  age  and  accounts  for  the
majority of their physician visits and hospitalization during the
winter season [1, 2].

The  infection  is  mostly  caused  by  Respiratory  Syncytial
Virus (RSV) in approximately 80% of cases [3]. Other causa-
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tive  viruses  include  influenza,  parainfluenza,  adenovirus  and
metapneumovirus [4, 5]. The most severe cases occur mainly
in previously healthy term infants. Severe illness is associated
with risk factors such as young age, prematurity, chronic lung
disease, congenital heart disease, asthma, immune deficiency,
deprivation and low socioeconomic status [6].

Some studies have shown that the type of virus is related to
the  outcome.  Assessment  of  bronchiolitis  severity  through  a
combination of clinical symptoms and physical signs remains a
standard measure in daily practice [6, 7]. Climate and enviro-
nment appear to influence both its season and severity [8].
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Bronchiolitis  is  diagnosed  clinically  by  integrating
characteristic but variable signs and symptoms across a broad
age range, though the majority of cases occur in children under
1 year of age [9].

Typical symptoms are rhinorrhea, proceeding over 2 to 4
days to a characteristic harsh moist cough with pyrexia that is
typically below 39°C, although fever above 38.5°C is seen in
50%  of  infants  [10].  The  ability  to  achieve  adequate  oral
feeding declines as nasal obstruction with secretions develops
and work of breathing increases. The time to peak symptoms of
4 days is associated with the peak in viral load varying from
infant to infant [11].

In younger children (particularly <6 weeks of age), apnea
may be a presenting sign,  sometimes in the absence of  other
features  of  bronchiolitis  [12].  Physical  findings  include  an
increased  respiratory  rate,  chest  recession,  use  of  accessory
muscles,  hyperinflation,  wheezing,  crackles,  and  reduced
arterial oxygen saturations. Physical findings vary depending
on sleep state (and associated changes in tidal volume) [12].

Testing  of  nasal  secretions  for  the  virus  may  help
consolidate the clinical diagnosis of bronchiolitis and inform
health  care  logistics.  Most  commonly  used,  and  with  the
highest  precision,  are  Polymerase  Chain  Reaction  (PCR)
diagnostics for a range of respiratory viruses, but Point of Care
(PoC) testing for a more limited range of viruses (most often
RSV) is increasingly precise and cost-effective [13]

In  UAE,  the  epidemiological  data,  viral  etiologies  and
clinical  description  of  this  infection  are  scanty.

2. AIM

The aim of this study was to describe the epidemiological
data, isolated organism, seasonal trends, clinical characteristics,
and outcomes of children admitted with bronchiolitis in Al Ain
city, United Arab Emirates.

Also,  the  objective  involved  determining  the  associated
risk  factors  for  hospitalization,  seasonality,  oxygen
requirement,  need for  ventilator  support,  occurrence of  other
complications, and length of hospital stay.

3. METHODS

3.1. Study Design

This  was  a  retrospective  observational  medical  chart
review of an unselected cohort of infants ≤ 2 years admitted to
the  pediatric  department  of  Tawam  hospital  and  discharged
with  the  diagnosis  of  bronchiolitis  over  a  period  of  3  years
(November 2008 to December 2011).

3.2. Study Location

The  study  location  was  Tawam  Hospital,  a  tertiary  care
hospital in Al Ain City, United Arab Emirates.

3.3. Data Collection

Data  were  extracted  through  review  of  the  electronic
medical  records  of  patients  with  a  diagnostic  coding  of
bronchiolitis on discharge (ICD codes 39710, 39713, 391714,

39719,  37892,  51206958,  803843,  3557595,  25236,  2732,
800541, 30590, 732839, J21.9, J21, J21.1, 2729, 2730, 71943,
803843). It included demographics, duration of illness before
admission,  and  clinical  features  on  admission.  Fever  was
defined by a  rectal  temperature  >38C in  infants  less  than  28
days and by tympanic thermometry for older children.

3.4. Inclusion and Exclusion Criteria

Inclusion criteria involved infants ≤ 2 years admitted with
the clinical diagnosis of bronchiolitis on the admission made
by the physician based on the presence of an upper respiratory
tract infection (either by history or by cough or rhinorrhea on
physical examination), tachypnea, hypoxia, cough, subcostal or
intercostal  retractions,  nasal flaring, grunting, with wheezing
and/or  crackles  on  auscultation.  Indications  for  admission
included  worsening  of  the  respiratory  status,  decreased  oral
intake, and the requirement for oxygen or parenteral therapy.
Only  those  with  a  discharge  diagnosis  of  bronchiolitis  were
analyzed.

We  excluded  children  with  bacterial  co-infections
(meningitis,  bacteremia,  pyelonephritis  or  pneumonia),  a
history  of  cardiac,  respiratory,  endocrine  disease  or  cystic
fibrosis,  renal,  neurologic  problems  or  medications  likely  to
affect water and electrolytes balance, such as diuretics.

3.5. Laboratory Testing

As per departmental guidelines, nasopharyngeal aspirates
were  obtained  on  admission,  using  the  specimen  trap  with
Extra  Transport  Cap,  and  analysed  by  enzyme-linked
immunoassay (ELISA) rapid antigen detection method for the
respiratory  syncytial  virus  (RSV)  using  the  kit  Tru  RSV®,
Meridian  Bioscience,  INC.  Other  viral  respiratory  pathogens
(adenovirus,  influenza  A  and  B,  parainfluenza  1,  2  and  3
viruses)  were  detected  with  the  LIGHT  DIAGNOSTICS™
SimulFluor®  Respiratory  Screen,  EMD  Millipore.  Although
not routinely performed, a Chest X-Ray (CXR) was ordered at
the discretion of the attending physician.

3.6. Statistical Analysis

Proportions  were  compared  with  the  Chi-squared  test  or
the Fisher exact test when appropriate. The Student t-test was
used to  compare the means of  normally distributed variables
between  the  two  groups.  All  statistical  analyses  were
performed with Stata 13 (StataCorp. College Station, TX). A 2-
tailed p-value was considered statistically significant if <0.05.

3.7. Ethical Approval

Approval  was  granted  by  the  institutional  review  board
(IRB 296/13) and the requirement for consent was waived as it
was  a  retrospective  study,  and  patient  anonymity  was
preserved.  The  study  was  conducted  in  accordance  with  the
ethical standards laid down in the 1964 Declaration of Helsinki
and its later amendments.

4. RESULTS

4.1. Clinical and Demographic Characteristics

A total of 362 infants were enrolled in the study (Table 1).
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The majority were males (n=230, 63.5%). The median age on
admission  was  5.8  months  (range  0.1  to  5.1).  Exclusive
breastfeeding was the mode of feeding of 198 infants (55%),
and 7.3% were on solids.

Fifty infants (13.8%) were ex-preterm, of whom six were
born  before  30  weeks  of  gestation.  Palivizumab  prophylaxis
had been administered earlier to 12 infants (3.3%), including
four with chronic lung disease and two with congenital heart
disease.  Eleven children  had  a  medical  history  suggestive  of
reactive airway disease (3%) and six had underlying congenital
heart disease (1.6%).

4.2. Viral Detection (Table 2)

RSV was identified in 273 infants (75%), adenovirus in 24
(6%), influenza in 13 (3%), and other viruses in less than 1%.
No viruses were identified in 50 patients (12%). Co-infection
with RSV and Adenovirus and Influenza occurred in 8 and 6
patients, respectively.

4.3. Seasonality

Admissions  with  bronchiolitis  occurred  throughout  the
year (Fig. 1), with a significant peak in December and January
essentially  related  to  RSV  peaks  (Table  2).  Adenovirus  was
identified mostly in May.

Table 1. Demographics data of 362 infants admitted to hospital for bronchiolitis.

- Total RSV
Positive

RSV
Negative

P
Value

Infants 362 190 (52) 176(48) NA
Mean (SD) number of days between

the onset of symptoms and
admission

2.9 (1.2) 2.8 (1.2) 2.7 (1.6) 0.6

Males 230 (63.5) 158 (83) 25 (14.2) 0.3
Mean age (SD) in months 6.6 (5.6) 6.8 (5.8) 5.1 (4.2) 0.08

Exclusively breastfed 198 (54.6) 64 134 0.6
Fed solids 23 (7.3) 20 3 0.6

Preterm < 38 weeks 50 (13.8) 45 5 0.5
Palivizumab prophylaxis 12 (3.3) 11 1 0.4

Number (%) unless stated otherwise. NA - not available.

Fig. (1). Number of infants admitted to hospital for bronchiolitis, by month, from November 2008 to December 2011.
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Table 2. Number of viruses isolated in 362 infants admitted to hospital for bronchiolitis.

Month Respiratory Syncytial Virus Adenovirus Influenza A or B Total Viruses Isolated
January 62 0 1 63
February 37 3 2 42
March 17 3 3 23
April 8 3 1 12
May 4 6 0 10
June 4 3 0 7
July 6 1 0 7

August 2 0 0 2
September 7 0 0 7

October 10 0 1 11
November 17 1 0 18
December 99 4 5 108

Total 273 24 13 310

4.4. Clinical Characteristics

Most  of  the  children  presented  on  day  3  of  the  illness
(range  2-5  days).  On  admission,  58%  were  having  feeding
difficulties,  with  associated  vomiting  in  38%.  Fever  was
present  in  34%  of  the  infants,  44%  had  evidence  of
dehydration,  65%  had  tachypnea,  94%  respiratory  distress,
36%  retractions,  2%  grunting,  and  4%  cyanosis.  Chest
auscultation  was  normal  in  25%  of  the  children  (Table  3).

Table  3.  Frequency  (%)  of  the  clinical  features  at
presentation  (by  descending  order  of  frequency)  of  362
infants  admitted  to  hospital  for  bronchiolitis.

Respiratory Distress 94
Abnormal chest auscultation 75

Tachypnea 64
Feeding difficulties 58

Dehydration 44
Hypoxemia (O2 saturation < 92% in air) 41

Vomiting 38
Chest Retractions 36

Fever (temperature more than 38C 34
Cyanosis 4
Grunting 2

4.5. Hospital Admission

The  mean  time  between  the  onset  of  symptoms  and
admission was 3.6 days (range 1 to 6). The mean ± SD duration
of hospital stay for those who needed admission to the PICU
was 4.2 ± 5.2 days (median 3, range 1 to 54 days).

4.6. Laboratory Investigations (Table 4)

On admission, 17% of children had hyponatremia, with the
lowest sodium concentration being 123 mmol/L. The median
serum urea was 2.4 (range 0.1 to 23),  71% of children had a
normal  white  cell  count  and  2  infants  (0.5%)  had
thrombocytopenia.

4.7. Radiological Findings

Chest X-ray was performed in 80% of the patients. It was

abnormal in 40% on presentation. A repeat CXR was required
in 67 infants because of clinical worsening, at a median of 2
days after admission (range 0.5 to 9 days), and it was abnormal
in 79% (Table 4).

Table  4.  Percentage  of  abnormal  investigation  results  in
362 infants admitted to hospital for bronchiolitis.

Hyponatremia (serum Na <135 mEq/L)   17%
Mean (range) serum urea mmol/L 2.4 (0.1-23)

Elevated WBC count 10,000 cells per
microliter (cells/mcL)

79%

Thrombocytopenia (Platelet counts of 500 x
109/L)

0.5% (2 infants)

Abnormal CXR 40%
Repeat CXR 67 infants

Median 2 days (range
0.5-9) after admission

Abnormal in 79%

4.8. Management (Table 5)

Oxygen supplementation was administered to 82% of the
children,  80%  received  bronchodilators,  15.5%  racemic
epinephrine  or  hypertonic  saline.  Antibiotics  were  also
administered  to  17%  and  only  2%  of  admitted  children
received  exclusively  supportive  treatment.

Table 5. Management and outcome by descending order of
frequency  (expressed  as  a  percentage)  of  362  infants
admitted  to  hospital  for  bronchiolitis.

Oxygen Administration 82
Beta-2 agonists inhalation 80

Racemic Epinephrine 15.5
Hypertonic saline nebulizer 27.6

0.25% NaCl intravenous maintenance fluids 80
0.45% NaCl intravenous maintenance fluids 19.6

Antibiotics 17

4.9. Severity of Illness and Complications

Complications  during  hospitalization  (Table  6)  included
apneas  in  17  patients  (4.5%),  cardiac  complications  in  5
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patients  (1%) and encephalopathy in 1 infant.  14 infants  had
pneumonia (3.86%), 16 had acute otitis media (4.4%) and one
developed  supraventricular  tachycardia  (0.27%).  Hyponatra-
emia was found in 18 patients (5%).

Table 6. Complications observed in 362 infants admitted to
hospital for bronchiolitis.

Apneas 17 (4.5%)
Cardiac complications 5 (1%)

Encephalopathy 1 (0.2%)
SVT 1 (0.27%)

Hyponatremia during hospitalization 18 (5%)
Number (%) unless stated otherwise

Forty children (11%) required admission to PICU (Table
7).  In  25  patients  (63%),  CPAP  was  required.  Additional
oxygen administration by high flow nasal cannula was the only
therapy administered to  6  children (15%).  Mechanical  venti-
lation was required in 9 children (22%). No death occurred in
infants while in the hospital.

Table 7. Intensive care admissions in 362 infants admitted
to hospital for bronchiolitis.

Admission to PICU 40 (11)
CPAP 25 (63)

Mechanical ventilation 9 (22)

5. DISCUSSION

Our study focused on healthy infants and all of those with
other co-morbidities were excluded from the study.

In our study, RSV was the main responsible organism as
273 patients (75%) had RSV as a sole organism or part of co-
infection with other viruses. Other causative viruses included
influenza,  parainfluenza,  coronavirus,  adenovirus,  metapneu-
movirus,  and rhinovirus.  This was the same finding that  was
described  in  several  other  studies  from  UAE  [14]  and  the
Middle East [15 - 19], Europe [20 - 25], North America [26 -
28], and elsewhere [29 - 32].

RSV  positive  disease  is  usually  associated  with  a  more
severe course, which occurs at a lower age, requires frequent
oxygen administration, and is associated with a longer hospital
stay,  a  higher  rate  of  complications  and  higher  hospital
charges.  Other  authors  have  found  that  there  is  a  significant
association  between  the  RSV  genomic  load  and  a  longer
duration  of  hospitalization  [33,  34].

Male predominance (63.5% of patients) that we found in
our stuy was the same as in reports on different age groups and
from different countries [35]. A possible reason for this might
be  the  disproportionally  narrower  peripheral  airways  in  the
younger  males  [36].  Similarly,  males  develop  more  severe
disease and a higher rate of complications [37].

The  infection  occurred  throughout  the  year,  with  peaks
during the winter months, and no signification difference was
found  with  respect  to  the  geographic  areas.  The  temperature
during these months in UAE ranges from 20–28C during the
day and 10–18C during the night. It seems, therefore, that the
virus may respond to a  temperature change rather  than to an

absolute range of lower temperature [8,  38,  39].  Humidity is
positively  associated  with  RSV  activity,  with  more  RSV
infection  occurring  when  humidity  increases.  The  average
humidity  in  UAE  is  around  50%  over  the  year;  on  average,
December is the most humid month and May is the least humid
month.

Many studies demonstrate the effects of relative humidity
on  pediatric  respiratory  tract  infections.  In  tropical  and
subtropical  areas  (e.g.,  Singapore,  Malaysia),  it  has  been
suggested  that  high  humidity  and  temperature  prolong  the
activity  and  stability  of  microorganisms  in  large-particle
aerosols,  and  permit  year-round  transmission  of  the  microo-
rganism [40]

Our study showed that most of the patients presented with
respiratory distress as also described in previous literature [41,
42]; abnormal chest auscultation was found in 75% of patients
in our  study which may be due to admitting mild cases with
scanty manifestations.

The sensitivity and specificity of immunofluorescence for
the diagnosis of RSV infection have been reported to be in the
range of 70–90% [43]. The lack of identified viruses in 50 of
our patients could be explained by the late sample collection in
the  course  of  the  illness  when  the  viral  load  had  already
decreased.

There are several predictors of disease severity that have
been described in the literature, such as male sex, young age,
birth in the first half of the RSV season, daycare attendance,
lack  of  breastfeeding,  chronic  medical  conditions,  smoke
exposure,  and  house-hold  crowding  or  siblings  [44].

The mean hospital duration of stay in our patients was 3.6
days for patients admitted to the regular ward and 4.2 days for
those  admitted  to  PICU.  Disease  severity  and  LOS  usually
depends on the clinical  characteristic of the illness [45].  The
higher  the  viral  load  is,  as  quantified  by  RT-PCR,  the  more
severe the infection is [46].

Management  of  bronchiolitis  is  usually  symptomatic  as
recommended by most of the guidelines; however, most of our
patients  received  bronchodilators  and  different  kinds  of
nebulizers.  For  this,  new  guidelines  and  audits  need  to  be
performed on the departmental level [47 - 49].

No  therapies  have  received  support  across  all  guidelines
except  for  the  use  of  supplemental  oxygen.  Chest
physiotherapy does not speed up recovery. Antibiotics, though
still widely used, are of no benefit in bronchiolitis [50].

Some  of  our  patients  received  different  treatment
modalities like bronchodilators. Bronchodilators are less likely
to be recommended in more recent guidelines, and the theory
that  they  may  be  of  greater  benefit  in  infants  more  likely  to
develop asthma has been refuted [51, 52]

The limitation of  our  study is  its  retrospective nature.  In
addition,  concomitant  bacterial  infection  and  viral  genomic
load have not been measured.

We  recommend  the  design  of  a  prospective,  multi-site
surveillance  program  of  viral  bronchiolitis  in  such  a  warm,
desert climate. Guidelines based on evidence and local data are
crucial to be established and followed to improve the outcomes
of this disease.
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CONCLUSION

Bronchiolitis  remains a common reason for admission to
hospitals  with  significant  morbidity  and  mortality.  RSV  has
been found to be the main responsible virus.

A better understanding of the burden of bronchiolitis in our
setting  would  enable  better  planning  and  use  of  hospital
resources  to  minimize  the  short  and  long-term  sequel  of  the
disease.

LIST OF ABBREVIATIONS

CPAP = Continuous Positive Airway Pressure

CHD = Congenital Heart Disease

LOS = Length of Stay

PICU = Pediatric Intensive Care Unit

RSV = Respiratory Syncytial Virus

SD = Standard Deviation

ETHICS  APPROVAL  AND  CONSENT  TO  PARTI-
CIPATE

This study was approved by the Institutional Review Board
under approval no. (IRB 296/13)

HUMAN AND ANIMAL RIGHTS

No Animals were used in this research. All human research
procedures  followed  were  in  accordance  with  the  ethical
standards  of  the  committee  responsible  for  human
experimentation  (institutional  and  national),  and  with  the
Helsinki  Declaration  of  1975,  as  revised  in  2013.

CONSENT FOR PUBLICATION
Not applicable.

AVAILABILITY OF DATA AND MATERIALS
Not applicable.

FUNDING
None.

CONFLICT OF INTEREST
The  authors  declare  no  conflict  of  interest,  financial  or

otherwise.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

Miller EK, Gebretsadik T, Carroll KN, et al. Viral etiologies of infant[1]
bronchiolitis, croup and upper respiratory illness during 4 consecutive
years. Pediatr Infect Dis J 2013; 32(9): 950-5.
[http://dx.doi.org/10.1097/INF.0b013e31829b7e43]  [PMID:
23694832]
Wainwright C. Acute viral bronchiolitis in children- A very common[2]
condition  with  few  therapeutic  options.  Paediatr  Respir  Rev  2010;
11(1): 39-45.
[http://dx.doi.org/10.1016/j.prrv.2009.10.001] [PMID: 20113991]
Hasegawa K, Mansbach JM, Teach SJ, et al. Multicenter study of viral[3]
etiology and relapse in hospitalized children with bronchiolitis. Pediatr
Infect Dis J 2014; 33(8): 809-13.
[http://dx.doi.org/10.1097/INF.0000000000000293]  [PMID:
24577039]
Aygün D, Erbek F, Kuşkucu M, et al. The epidemiologic and clinical[4]

features  of  viral  agents  among  hospitalized  children  with  lower
respiratory tract infections. Turk Pediatri Ars 2020; 55(2): 166-73.
[http://dx.doi.org/10.14744/TurkPediatriArs.2020.39114]  [PMID:
32684762]
Al-Ayed MS, Asaad AM, Qureshi MA, Ameen MS. Viral etiology of[5]
respiratory infections in children in southwestern Saudi Arabia using
multiplex reverse-transcriptase polymerase chain reaction. Saudi Med
J 2014; 35(11): 1348-53.
[PMID: 25399211]
Hasegawa K, Pate BM, Mansbach JM, et al. Risk factors for requiring[6]
intensive  care  among  children  admitted  to  ward  with  bronchiolitis.
Acad Pediatr 2015; 15(1): 77-81.
[http://dx.doi.org/10.1016/j.acap.2014.06.008] [PMID: 25528126]
Halasa  N,  Williams  J,  Faouri  S,  et  al.  Natural  history  and[7]
epidemiology  of  respiratory  syncytial  virus  infection  in  the  Middle
East:  Hospital  surveillance  for  children  under  age  two  in  Jordan.
Vaccine 2015; 33(47): 6479-87.
[http://dx.doi.org/10.1016/j.vaccine.2015.08.048] [PMID: 26314623]
Wang VJ,  Cavagnaro  CS,  Clark  S,  Camargo CA Jr,  Mansbach JM.[8]
Altitude and environmental climate effects on bronchiolitis severity
among children presenting to  the  emergency department.  J  Environ
Health 2012; 75(3): 8-15.
[PMID: 23091965]
Meissner  HC.  Viral  bronchiolitis  in  children.  N  Engl  J  Med  2016;[9]
374(1): 62-72.
[http://dx.doi.org/10.1056/NEJMra1413456] [PMID: 26735994]
Health NSW. PD2012_004 Infants and Children: Acute Management[10]
of Bronchiolitis. 2nd ed. North Ryde: NSW Ministry of Health 2012.
Skjerven HO, Megremis S, Papadopoulos NG, Mowinckel P, Carlsen[11]
KH,  Lødrup  Carlsen  KC.  Virus  type  and  genomic  load  in  acute
bronchiolitis: severity and treatment response with inhaled adrenaline.
J Infect Dis 2016; 213(6): 915-21.
[http://dx.doi.org/10.1093/infdis/jiv513] [PMID: 26508124]
Tripp RA, Dakhama A, Jones LP, Barskey A, Gelfand EW, Anderson[12]
LJ.  The  G  glycoprotein  of  respiratory  syncytial  virus  depresses
respiratory  rates  through  the  CX3C  motif  and  substance  P.  J  Virol
2003; 77(11): 6580-4.
[http://dx.doi.org/10.1128/JVI.77.11.6580-6584.2003]  [PMID:
12743318]
Zumla A, Al-Tawfiq JA, Enne VI. Rapid point of care diagnostic tests[13]
for viral and bacterial respiratory tract infections—needs, advances,
and future prospects
Howidi M, Rajah J, Abushrar Z, Parsons H. The severity of respiratory[14]
syncytial  virus  bronchiolitis  in  young  infants  in  the  United  Arab
Emirates. J Trop Pediatr 2007; 53(1): 22-6.
[http://dx.doi.org/10.1093/tropej/fml045] [PMID: 17008442]
Janahi I, Abdulkayoum A, Almeshwesh F, Alkuwari M, Al Hammadi[15]
A, Alameri M. Viral aetiology of bronchiolitis in hospitalised children
in Qatar. BMC Infect Dis 2017; 17(1): 139.
[http://dx.doi.org/10.1186/s12879-017-2225-z] [PMID: 28193180]
Al-Sonboli  N,  Hart  CA,  Al-Aeryani  A,  et  al.  Respiratory  syncytial[16]
virus and human metapneumovirus in children with acute respiratory
infections in Yemen. Pediatr Infect Dis J 2005; 24(8): 734-6.
[http://dx.doi.org/10.1097/01.inf.0000172937.80719.7f]  [PMID:
16094233]
Al-Sonboli N, Hart CA, Al-Aghbari N, Al-Ansi A, Ashoor O, Cuevas[17]
LE. Human metapneumovirus and respiratory syncytial virus disease
in children, Yemen. Emerg Infect Dis 2006; 12(9): 1437-9.
[http://dx.doi.org/10.3201/eid1209.060207] [PMID: 17073098]
Awad  S,  Hatim  R,  Khader  Y,  et  al.  Bronchiolitis  clinical  practice[18]
guidelines implementation: surveillance study of hospitalized children
in Jordan. Multidiscip Respir Med 2020; 15(1): 673.
[http://dx.doi.org/10.4081/mrm.2020.673] [PMID: 33117531]
Rahbarimanesh  AA,  Izadi  A,  Ghajarzadeh  M.  Viral  Aetiology  of[19]
Bronchiolitis in Hospitalised Children in a Tertiary Center in Tehran.
Maedica (Bucur) 2018; 13(1): 17-20.
[http://dx.doi.org/10.26574/maedica.2018.13.1.17] [PMID: 29868135]
Tsolia  MN,  Kafetzis  D,  Danelatou  K,  et  al.  Epidemiology  of[20]
respiratory  syncytial  virus  bronchiolitis  in  hospitalized  infants  in
Greece. Eur J Epidemiol 2003; 18(1): 55-61.
[http://dx.doi.org/10.1023/A:1022556215190] [PMID: 12705624]
Mlinarić-Galinović G, Ugrcić I, Bozikov J. Respiratory syncytial virus[21]
infections  in  SR Croatia,  Yugoslavia.  Pediatr  Pulmonol  1987;  3(5):
304-8.
[http://dx.doi.org/10.1002/ppul.1950030505] [PMID: 3499590]
Simoes EA, Carbonell-Estrany X. Impact of severe disease caused by[22]
respiratory syncytial virus in children living in developed countries.

http://dx.doi.org/10.1097/INF.0b013e31829b7e43
http://www.ncbi.nlm.nih.gov/pubmed/23694832
http://dx.doi.org/10.1016/j.prrv.2009.10.001
http://www.ncbi.nlm.nih.gov/pubmed/20113991
http://dx.doi.org/10.1097/INF.0000000000000293
http://www.ncbi.nlm.nih.gov/pubmed/24577039
http://dx.doi.org/10.14744/TurkPediatriArs.2020.39114
http://www.ncbi.nlm.nih.gov/pubmed/32684762
http://www.ncbi.nlm.nih.gov/pubmed/25399211
http://dx.doi.org/10.1016/j.acap.2014.06.008
http://www.ncbi.nlm.nih.gov/pubmed/25528126
http://dx.doi.org/10.1016/j.vaccine.2015.08.048
http://www.ncbi.nlm.nih.gov/pubmed/26314623
http://www.ncbi.nlm.nih.gov/pubmed/23091965
http://dx.doi.org/10.1056/NEJMra1413456
http://www.ncbi.nlm.nih.gov/pubmed/26735994
http://dx.doi.org/10.1093/infdis/jiv513
http://www.ncbi.nlm.nih.gov/pubmed/26508124
http://dx.doi.org/10.1128/JVI.77.11.6580-6584.2003
http://www.ncbi.nlm.nih.gov/pubmed/12743318
http://dx.doi.org/10.1093/tropej/fml045
http://www.ncbi.nlm.nih.gov/pubmed/17008442
http://dx.doi.org/10.1186/s12879-017-2225-z
http://www.ncbi.nlm.nih.gov/pubmed/28193180
http://dx.doi.org/10.1097/01.inf.0000172937.80719.7f
http://www.ncbi.nlm.nih.gov/pubmed/16094233
http://dx.doi.org/10.3201/eid1209.060207
http://www.ncbi.nlm.nih.gov/pubmed/17073098
http://dx.doi.org/10.4081/mrm.2020.673
http://www.ncbi.nlm.nih.gov/pubmed/33117531
http://dx.doi.org/10.26574/maedica.2018.13.1.17
http://www.ncbi.nlm.nih.gov/pubmed/29868135
http://dx.doi.org/10.1023/A:1022556215190
http://www.ncbi.nlm.nih.gov/pubmed/12705624
http://dx.doi.org/10.1002/ppul.1950030505
http://www.ncbi.nlm.nih.gov/pubmed/3499590


Epidemiology of Bronchiolitis in Hospitalized Infants The Open Respiratory Medicine Journal, 2021, Volume 15   13

Pediatr Infect Dis J 2003; 22(2)(Suppl.): S13-8.
[http://dx.doi.org/10.1097/00006454-200302001-00003]  [PMID:
12671448]
Kramer R, Duclos A. Cost and burden of RSV related hospitalisation[23]
from 2012 to 2017 in the first year of life in Lyon, France. Vaccine
2018; S0264-410X(18): 31289-1.
Richter  J,  Nikolaou  E,  Panayiotou  C,  Tryfonos  C,  Koliou  M,[24]
Christodoulou C. Molecular epidemiology of rhinoviruses in Cyprus
over  three  consecutive  seasons.  Epidemiol  Infect  2015;  143(9):
1876-83.
[http://dx.doi.org/10.1017/S0950268814002933] [PMID: 25388928]
Green  CA,  Yeates  D,  Goldacre  A,  et  al.  Admission  to  hospital  for[25]
bronchiolitis  in  England:  trends  over  five  decades,  geographical
variation and association with perinatal characteristics and subsequent
asthma. Arch Dis Child 2016; 101(2): 140-6.
[http://dx.doi.org/10.1136/archdischild-2015-308723]  [PMID:
26342094]
Singleton  RJ,  Bruden  D,  Bulkow  LR.  Respiratory  syncytial  virus[26]
season and hospitalizations in the Alaskan Yukon-Kuskokwim Delta.
Pediatr Infect Dis J 2007; 26(11)(Suppl.): S46-50.
[http://dx.doi.org/10.1097/INF.0b013e318157da9b]  [PMID:
18090200]
Law  BJ,  Langley  JM,  Allen  U,  et  al.  The  Pediatric  Investigators[27]
Collaborative Network on Infections in Canada study of predictors of
hospitalization for respiratory syncytial virus infection for infants born
at 33 through 35 completed weeks of gestation. Pediatr Infect Dis J
2004; 23(9): 806-14.
[http://dx.doi.org/10.1097/01.inf.0000137568.71589.bd]  [PMID:
15361717]
Hasegawa K, Jartti T, Mansbach JM, et al. Respiratory syncytial virus[28]
genomic load and disease severity among children hospitalized with
bronchiolitis:  multicenter  cohort  studies  in  the  United  States  and
Finland. J Infect Dis 2015; 211(10): 1550-9.
[http://dx.doi.org/10.1093/infdis/jiu658] [PMID: 25425699]
Rivera-Sepulveda A, Garcia-Rivera EJ. Epidemiology of bronchiolitis:[29]
A description of emergency department visits and hospitalizations in
Puerto Rico, 2010-2014. Trop Med Health 2017; 45: 24.
[http://dx.doi.org/10.1186/s41182-017-0064-7] [PMID: 29021713]
Yorita KL, Holman RC, Steiner CA, et al.  Severe bronchiolitis and[30]
respiratory syncytial virus among young children in Hawaii. Pediatr
Infect Dis J 2007; 26(12): 1081-8.
[http://dx.doi.org/10.1097/INF.0b013e31812e62c2]  [PMID:
18043442]
Werno AM, Anderson TP, Jennings LC, Jackson PM, Murdoch DR.[31]
Human metapneumovirus in children with bronchiolitis or pneumonia
in New Zealand. J Paediatr Child Health 2004; 40(9-10): 549-51.
[http://dx.doi.org/10.1111/j.1440-1754.2004.00461.x]  [PMID:
15367150]
Haynes AK, Manangan AP, Iwane MK, et al. Respiratory syncytial[32]
virus  circulation  in  seven  countries  with  global  disease  detection
regional centers. J Infect Dis 2013; 208(Suppl. 3): S246-54.
[http://dx.doi.org/10.1093/infdis/jit515] [PMID: 24265484]
Modjarrad K, Giersing B, Kaslow DC, Smith PG, Moorthy VS. WHO[33]
consultation  on  Respiratory  Syncytial  Virus  Vaccine  Development
Report  from  a  World  Health  Organization  Meeting  held  on  23-24
March 2015. Vaccine 2016; 34(2): 190-7.
[http://dx.doi.org/10.1016/j.vaccine.2015.05.093] [PMID: 26100926]
Nair DJ. Global burden of acute lower respiratory infections due to[34]
respiratory syncytial virus in young children: A systematic review and
meta-analysis Lancet 2010; 375(9725): 1545-55.
Falagas ME, Mourtzoukou EG, Vardakas KZ. Sex differences in the[35]
incidence  and  severity  of  respiratory  tract  infections.  Respir  Med
2007; 101(9): 1845-63.
[http://dx.doi.org/10.1016/j.rmed.2007.04.011] [PMID: 17544265]
Figueras-Aloy  J,  Manzoni  P,  Paes  B,  et  al.  Defining  the  risk  and[36]
associated morbidity and mortality of severe respiratory syncytial virus
infection  among  preterm  infants  without  chronic  lung  disease  or
congenital heart disease. Infect Dis Ther 2016; 5(4): 417-52.

[http://dx.doi.org/10.1007/s40121-016-0130-1] [PMID: 27628014]
Marguet  C,  Lubrano  M,  Gueudin  M,  et  al.  In  very  young  infants[37]
severity of acute bronchiolitis depends on carried viruses. PLoS One
2009; 4(2): e4596.
[http://dx.doi.org/10.1371/journal.pone.0004596] [PMID: 19240806]
Di  Cicco  ME,  Ferrante  G,  Amato  D,  et  al.  Climate  change  and[38]
childhood respiratory health: A call to action for paediatricians. Int J
Environ Res Public Health 2020; 17(15): 5344.
[http://dx.doi.org/10.3390/ijerph17155344] [PMID: 32722291]
Gao J, Sun Y, Lu Y, Li L. Impact of ambient humidity on child health:[39]
a systematic review. PLoS One 2014; 9(12): e112508.
[http://dx.doi.org/10.1371/journal.pone.0112508] [PMID: 25503413]
Deng  SZ,  Jalaludin  BB,  Antó  JM,  Hess  JJ,  Huang  CR.  Climate[40]
change, air pollution, and allergic respiratory diseases: A call to action
for health professionals. Chin Med J (Engl) 2020; 133(13): 1552-60.
[http://dx.doi.org/10.1097/CM9.0000000000000861]  [PMID:
32590458]
Silver AH, Nazif JM. Bronchiolitis. Pediatr Rev 2019; 40(11): 568-76.[41]
[http://dx.doi.org/10.1542/pir.2018-0260] [PMID: 31676530]
Florin  TA,  Plint  AC,  Zorc  JJ.  Viral  bronchiolitis.  Lancet  2017;[42]
389(10065): 211-24.
[http://dx.doi.org/10.1016/S0140-6736(16)30951-5]  [PMID:
27549684]
Schützle  H,  Weigl  J,  Puppe  W,  Forster  J,  Berner  R.  Diagnostic[43]
performance of a rapid antigen test for RSV in comparison with a 19-
valent  multiplex  RT-PCR ELISA in  children with  acute  respiratory
tract infections. Eur J Pediatr 2008; 167(7): 745-9.
[http://dx.doi.org/10.1007/s00431-007-0581-1] [PMID: 17764017]
Rodríguez  DA,  Rodríguez-Martínez  CE,  Cárdenas  AC,  et  al.[44]
Predictors  of  severity  and  mortality  in  children  hospitalized  with
respiratory  syncytial  virus  infection  in  a  tropical  region.  Pediatr
Pulmonol 2014; 49(3): 269-76.
[http://dx.doi.org/10.1002/ppul.22781] [PMID: 23401345]
Weisgerber MC, Lye PS, Li SH, et al. Factors predicting prolonged[45]
hospital  stay for infants with bronchiolitis.  J  Hosp Med 2011; 6(5):
264-70.
[http://dx.doi.org/10.1002/jhm.903] [PMID: 21661099]
Mansbach  JM,  Piedra  PA,  Teach  SJ,  et  al.  Prospective  multicenter[46]
study  of  viral  etiology  and  hospital  length  of  stay  in  children  with
severe bronchiolitis. Arch Pediatr Adolesc Med 2012; 166(8): 700-6.
[http://dx.doi.org/10.1001/archpediatrics.2011.1669]  [PMID:
22473882]
Ricci V, Delgado Nunes V, Murphy MS, Cunningham S. Bronchiolitis[47]
in children: Summary of NICE guidance. BMJ 2015; 350: h2305.
[http://dx.doi.org/10.1136/bmj.h2305] [PMID: 26037525]
Ralston  SL,  Lieberthal  AS,  Meissner  HC,  et  al.  Clinical  practice[48]
guideline: the diagnosis, management, and prevention of bronchiolitis.
Pediatrics 2014; 134(5): e1474-502.
[http://dx.doi.org/10.1542/peds.2014-2742] [PMID: 25349312]
Friedman  JN,  Rieder  MJ,  Walton  JM.  Bronchiolitis:[49]
Recommendations  for  diagnosis,  monitoring  and  management  of
children one to 24 months of age. Paediatr Child Health 2014; 19(9):
485-98.
[http://dx.doi.org/10.1093/pch/19.9.485] [PMID: 25414585]
Farley  R,  Spurling  GK,  Eriksson  L,  Del  Mar  CB.  Antibiotics  for[50]
bronchiolitis in children under two years of age. Cochrane Database
Syst Rev 2014; (10): CD005189
[http://dx.doi.org/10.1002/14651858.CD005189.pub4]  [PMID:
25300167]
Skjerven HO, Rolfsjord LB, Berents TL, et al. Allergic diseases and[51]
the effect of inhaled epinephrine in children with acute bronchiolitis:
follow-up from the randomised, controlled, double-blind, Bronchiolitis
ALL trial. Lancet Respir Med 2015; 3(9): 702-8.
[http://dx.doi.org/10.1016/S2213-2600(15)00319-7]  [PMID:
26321593]
Cahill AA, Cohen J. Improving evidence based bronchiolitis care. Clin[52]
Pediatr Emerg Med 2018; 19(1): 33-9.
[http://dx.doi.org/10.1016/j.cpem.2018.02.003] [PMID: 32288646]

© 2021 Al Shibli et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

http://dx.doi.org/10.1097/00006454-200302001-00003
http://www.ncbi.nlm.nih.gov/pubmed/12671448
http://dx.doi.org/10.1017/S0950268814002933
http://www.ncbi.nlm.nih.gov/pubmed/25388928
http://dx.doi.org/10.1136/archdischild-2015-308723
http://www.ncbi.nlm.nih.gov/pubmed/26342094
http://dx.doi.org/10.1097/INF.0b013e318157da9b
http://www.ncbi.nlm.nih.gov/pubmed/18090200
http://dx.doi.org/10.1097/01.inf.0000137568.71589.bd
http://www.ncbi.nlm.nih.gov/pubmed/15361717
http://dx.doi.org/10.1093/infdis/jiu658
http://www.ncbi.nlm.nih.gov/pubmed/25425699
http://dx.doi.org/10.1186/s41182-017-0064-7
http://www.ncbi.nlm.nih.gov/pubmed/29021713
http://dx.doi.org/10.1097/INF.0b013e31812e62c2
http://www.ncbi.nlm.nih.gov/pubmed/18043442
http://dx.doi.org/10.1111/j.1440-1754.2004.00461.x
http://www.ncbi.nlm.nih.gov/pubmed/15367150
http://dx.doi.org/10.1093/infdis/jit515
http://www.ncbi.nlm.nih.gov/pubmed/24265484
http://dx.doi.org/10.1016/j.vaccine.2015.05.093
http://www.ncbi.nlm.nih.gov/pubmed/26100926
http://dx.doi.org/10.1016/j.rmed.2007.04.011
http://www.ncbi.nlm.nih.gov/pubmed/17544265
http://dx.doi.org/10.1007/s40121-016-0130-1
http://www.ncbi.nlm.nih.gov/pubmed/27628014
http://dx.doi.org/10.1371/journal.pone.0004596
http://www.ncbi.nlm.nih.gov/pubmed/19240806
http://dx.doi.org/10.3390/ijerph17155344
http://www.ncbi.nlm.nih.gov/pubmed/32722291
http://dx.doi.org/10.1371/journal.pone.0112508
http://www.ncbi.nlm.nih.gov/pubmed/25503413
http://dx.doi.org/10.1097/CM9.0000000000000861
http://www.ncbi.nlm.nih.gov/pubmed/32590458
http://dx.doi.org/10.1542/pir.2018-0260
http://www.ncbi.nlm.nih.gov/pubmed/31676530
http://dx.doi.org/10.1016/S0140-6736(16)30951-5
http://www.ncbi.nlm.nih.gov/pubmed/27549684
http://dx.doi.org/10.1007/s00431-007-0581-1
http://www.ncbi.nlm.nih.gov/pubmed/17764017
http://dx.doi.org/10.1002/ppul.22781
http://www.ncbi.nlm.nih.gov/pubmed/23401345
http://dx.doi.org/10.1002/jhm.903
http://www.ncbi.nlm.nih.gov/pubmed/21661099
http://dx.doi.org/10.1001/archpediatrics.2011.1669
http://www.ncbi.nlm.nih.gov/pubmed/22473882
http://dx.doi.org/10.1136/bmj.h2305
http://www.ncbi.nlm.nih.gov/pubmed/26037525
http://dx.doi.org/10.1542/peds.2014-2742
http://www.ncbi.nlm.nih.gov/pubmed/25349312
http://dx.doi.org/10.1093/pch/19.9.485
http://www.ncbi.nlm.nih.gov/pubmed/25414585
http://dx.doi.org/10.1002/14651858.CD005189.pub4
http://www.ncbi.nlm.nih.gov/pubmed/25300167
http://dx.doi.org/10.1016/S2213-2600(15)00319-7
http://www.ncbi.nlm.nih.gov/pubmed/26321593
http://dx.doi.org/10.1016/j.cpem.2018.02.003
http://www.ncbi.nlm.nih.gov/pubmed/32288646
https://creativecommons.org/licenses/by/4.0/legalcode

	Epidemiology of Bronchiolitis in Hospitalized Infants at Tawam Hospital, Al Ain, United Arab Emirates 
	[Background:]
	Background:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. AIM
	3. METHODS
	3.1. Study Design
	3.2. Study Location
	3.3. Data Collection
	3.4. Inclusion and Exclusion Criteria
	3.5. Laboratory Testing
	3.6. Statistical Analysis
	3.7. Ethical Approval

	4. RESULTS
	4.1. Clinical and Demographic Characteristics
	4.2. Viral Detection (Table 2)
	4.3. Seasonality
	4.4. Clinical Characteristics
	4.5. Hospital Admission
	4.6. Laboratory Investigations (Table 4)
	4.7. Radiological Findings
	4.8. Management (Table 5)
	4.9. Severity of Illness and Complications

	5. DISCUSSION
	CONCLUSION
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTI-CIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




