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An Audit on the Practice of Performing a Chest
X—Ray In Infants with Bronchiolitis

Sarah Anne Caruana Galizia, Veronica Said Pullicino, Cecil Vella

Abstract

Introduction: Bronchiolitis is one of the most
common medical emergencies in infancy. One in
three infants will develop bronchiolitis in the first
year of life. 2 - 3 % of these require hospitalisation.

Aims: To assess the local practice of
performing a chest X-ray in infants aged less than 6
months presenting with viral bronchiolitis and to
compare this practice with the recommendations of
the National Institute for Health and Care
Excellence (NICE)! and American Academy of
Paediatrics (AAP) clinical practice guidelines for
bronchiolitis>. The secondary aim was to quantify
how many of the chest X-rays performed were
abnormal, and whether these were indicated or not.
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Methodology: Approval was obtained from
the Audit Committee and Data Protection Act
Committee. Data was collected on infants aged less
than 6 months who presented to the Paediatric
Accident and Emergency department, Mater Dei
Hospital, Malta between January - April 2016 and
October 2016 - February 2017, with symptoms of
bronchiolitis. The data was retrieved retrospectively
from medical records and compared to a set of
indications from NICE and AAP guidelines. Picture
Archiving and Communication System was utilised
to view chest X-rays and obtain radiologists'
reports.

Results: 148 patients satisfied the inclusion
criteria for bronchiolitis. 81 (54.7%) had a chest X—
ray performed. Only 28 (34.6%) of the chest X-rays
were indicated according to the guidelines. Overall
percentage compliance to the guidelines was 64.2%.
67 (82.7%) of the chest X-rays performed were
normal. 8 (57.1%) of the 14 abnormal chest X-rays
were performed according to the guidelines.

Conclusion: There is room for improvement
in abiding to the AAP and NICE guidelines with
regards to the practice of performing chest X-rays
in patients presenting with bronchiolitis. Abnormal
chest X-rays, whether indicated or not, should be
interpreted with caution. Adhering to the guidelines
would result in a decrease in patient radiation
exposure.
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Introduction and Aims

Bronchiolitis is the most common disease of
the lower respiratory tract during the first year of
life and one of the most common medical
emergencies in infancy. 1 in 3 infants develop
bronchiolitis in the first year of life and 2 - 3 % of
all infants require admission to hospital.?
Consequently, it is a burden for the child and
respective families and is very costly for the
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healthcare system.3*

The diagnosis of bronchiolitis is a clinical
one. The condition occurs in infants less than 2
years of age and is characterised by a viral upper
respiratory tract prodrome followed by increased
respiratory effort and is commonly associated with
decreased feeding.>Apnoea may be the presenting
symptom particularly in those infants with a history
of prematurity.® Several viruses are responsible for
causing bronchiolitis, respiratory syncytial virus
(RSV) being the most common. In vulnerable
children, such as those with underlying chronic
conditions, bronchiolitis may cause significant
morbidity and mortality.? However, the number of
deaths from respiratory failure in bronchiolitis
remains low.5”’

Clinicians should diagnose bronchiolitis and
assess disease severity based on history and
physical examination.? Chest X—rays should not be
taken indiscriminately as they carry a small but
significant exposure to radiation and are rarely
useful in the diagnosis.

The NICE and AAP Guidelines on
bronchiolitis have specific indicators on when to
perform chest X-rays, as shown in Table I.
According to the NICE Guidelines ‘Fever in under
5s: assessment and initial management’ a chest X-
ray is indicated in children aged < 3 months
presenting with fever if respiratory signs are
present.® The latter was included as an indication
for performing a chest X-ray in this audit.

The aim was to assess the local practice on
performing a chest X-ray in infants aged less than 6
months presenting with viral bronchiolitis and
compare this to the recommendations of the
National Institute for Health and Care Excellence
(NICE)* and American Academy of Paediatrics
(AAP)? clinical practice guidelines for bronchiolitis.
The secondary aim was to quantify how many of
the chest X-rays performed were abnormal, and
whether these were indicated or not.

Table I: Indicators for performing a chest X-ray in infants with bronchiolitis according to the NICE! and AAP

guidelines.?
Indicators for performing a Chest X- NICE Guidelines? AAP Guidelines?
ray
Fever > 39°C v
Persistent focal crackles v
Signs of airway complication v
Signs of unexpected worsening disease v
Need for NPICU admission v v
Respiratory signs and fever in infant v

aged < 3 months

Methodology

Approval was obtained from the Audit
Committee and Data Protection Act Committee. All
patients aged less than 6 months attending the
Paediatric Accident and Emergency Department
between January to April 2016 and October 2016 to
February 2017, with bronchiolitis, were included in
the audit. The data was retrieved retrospectively
from the patients’ medical records and compared to
a set of indications from the aforementioned NICE
and AAP guidelines.

For the purpose of this audit, a diagnosis of
bronchiolitis was based on a coryzal prodrome
lasting 1 - 3 days followed by persistent cough,
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tachypnoea and/or chest recessions and the presence
of wheeze and/or crackles. Patients aged less than 6
weeks presenting solely with apnoea were also
included.!

Picture  Archiving and Communication
System was utilised to view chest X-rays and obtain
radiologists' reports.

The overall percentage compliance to the

guidelines was calculated using the following
formula:
Percentage Compliance = (Number of patients for
whom chest X-ray not taken and not indicated +
Number of patients for whom Chest X - ray taken
and indicated/ Total number of patients) x 100.
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Results

A total of 148 patients had the necessary
inclusion criteria for the diagnosis of bronchiolitis.
81 (54.7%) had a chest X—ray performed. Only 28
(34.6%) of the chest X-rays were indicated
according to guidelines'? (Figure 1). Out of the 67
patients who did not have a chest X-ray performed,
2 had a fever > 39°C. The overall percentage
compliance to the guidelines was 64.2%.

The main indications for imaging were the
need for a chest X-ray as part of a sepsis screen in
febrile infants below the age of 3 months, the
presence of signs of an airway complication and

severe respiratory distress requiring admission to
the Neonatal Paediatric Intensive Care Unit
(NPICU) (Figure 11). Table Il demonstrates the
number of indications present for those chest X-rays
that were taken as per guidelines.

67 (82.7%) of the chest X-rays performed
were normal or reported as showing peribronchial
cuffing and 14 were abnormal. From the latter, 13
showed the presence of consolidation and 1 showed
an incidental finding of dextrocardia. 8 (57.1%) of
these 14 abnormal chest X-rays were performed
according to the guidelines.

Figure 1: Percentage of chest X—rays indicated.

m CXR Indicated

CXR Not Indicated

Table I1: Number of indicators present in the patients for whom a chest X-ray was performed according to

guidelines.
Number of Indicators for CXR Number of Patients
1 24
2 4
>3 0

Malta Medical School Gazette Volume 02 Issue 01 2018

27



Original Article

Figure 11: Hierarchy of indications for chest X-ray.
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During the study period, 82.7% of the chest
X-rays performed for infants presenting with
bronchiolitis were reported as normal or as showing
peribronchial cuffing, in keeping with a diagnosis
of bronchiolitis. A study by Nazif et al, showed that
84% out of 553 chest X-rays taken on infants with
bronchiolitis were normal, a figure which is
comparable to the results of this audit.®

This highlights the importance of clinicians
diagnosing bronchiolitis and assessing disease
severity based on history and physical
examination.? Recent guidelines and evidence-based
reviews suggest that no diagnostic tests are used
routinely, as they do not have a substantial impact
on the clinical course of bronchiolitis.?° There is
no correlation between chest X-ray changes and
disease severity in infants presenting with
bronchiolitis.?

81 chest X-rays were performed in this audit
but 65.4% of these were not indicated. Clinicians
must keep in mind the harmful effects of ionizing
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as chest radiography. These may result in high
cumulative effective doses of radiation.*? In a 5 year
old child, a single PA film chest X-ray is equivalent
to 3 days of natural background radiation. The
typical effective dose is that of 0.02 millisieverts.
The risk of developing cancer from low-level
radiation such as with diagnostic imaging
procedures is uncertain. It is assumed that a linear
relationship exists between exposure and cancer
risk, and that there is no threshold value below
which this risk is zero. As a result of these
assumptions, the probability of developing cancer is
presumed to increase with radiation dose even for
low dose medical imaging procedures.’*® A
precautionary approach should be taken so as to
assure that the radiation dose used to perform the
procedure does not exceed the dose required to
obtain an image of adequate diagnostic quality.®®
Imaging modalities such as chest X-rays should
therefore be used sparingly in children.

In addition to the adverse effects of radiation,
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performing chest X-rays that are not indicated also
unnecessarily delays patient transition from the
emergency department to the inpatient ward and is
an extra financial burden on the health service.

Parental requests and anxiety, as well as
relative unfamiliarity of the foreign guidelines, are
possible reasons for the low adherence to NICE and
AAP recommendations. Despite guidelines, the
clinician’s acumen must be taken into consideration
and performing a chest X-ray, if justified,
supersedes the aforementioned drawbacks.

In this audit, 6 of the 14 abnormal chest X-
rays were not indicated. These were all reported as
showing a consolidation. The NICE guideline on
bronchiolitis states that findings on chest X-ray may
mimic pneumonia and lead to the unnecessary use
of antibiotics, thus increasing antimicrobial
resistance, without improving outcomes.*

In a study by Breakell R. et al, a simple
educational intervention in the form of sessions to
raise awareness of appropriate and inappropriate
management of bronchiolitis amongst clinicians and
nursing staff, held after the publication of the NICE
bronchiolitis guideline, led to a fivefold reduction in
the number of chest radiographs and enhanced
compliance with the NICE guideline.?°

A retrospective cohort study by Parikh K. et al
showed that there was a statistically significant
decrease in the use of diagnostic tests including
chest X-rays following the publication of the AAP
guidelines and that this may have reduced costs
associated with bronchiolitis.?* In another similar
study which compared the use of diagnostic
imaging in patients presenting with bronchiolitis
before and after publication of the AAP practice
guidelines, it was found that the use of radiography
decreased from 65.3% to 48.6% after publication of
the guidelines. Patient visits after publication of the
guidelines had 59% lower odds of receiving a chest
X-ray than those visits occurring before.??

Some studies suggest that local clinical
guidelines are what truly drive change at the local
level and that these have been found to be effective
in increasing adherence to the bronchiolitis
guidelines. Nationally developed guidelines may
also reduce variations in care and unnecessary
financial costs.?

The main limitation of this audit was the
dependence on clear and reliable documentation in
the patients’ medical records. Inaccuracies may
have led to underestimations of indicated chest X-
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rays.

Conclusion

The results of this audit indicate that there is
room for improvement in abiding by the AAP and
NICE guidelines with regards to the practice of
performing chest X-rays in patients presenting with
bronchiolitis. 53 out of 81 chest X-rays taken in
this audit could have been avoided. Out of these
non-indicated chest X-rays, 6 showed a
consolidation. It is, however, debatable whether
these radiographs were ultimately useful, since
bronchiolitic changes on imaging may mimic a
consolidation and thus lead to inappropriate
antibiotic prescription. Hence abnormal chest X-
rays in bronchiolitic patients should be interpreted
with caution. In practice, it is difficult to eliminate
all ‘extra’ chest X-rays and the clinician’s acumen
must be taken into consideration. Knowledge of the
guidelines may be increased amongst medical staff
from juniors up to consultants by means of simple
educational sessions.  Development of a local
guideline on the diagnosis and management of
bronchiolitis may also improve adherence to the
NICE and AAP recommendations as local
guidelines have been shown to be more effective in
driving changes in local practice. These
recommendations may help to decrease unnecessary
radiation exposure and its adverse effects, reduce
the financial burden of bronchiolitis on the health
services and avoid unnecessary administration of
antibiotics and the subsequent development of
antibiotic resistance.

References

1. National Institute for Health and Care Excellence
(NICE). Bronchiolitis in children: diagnosis and
management. [NG9] [Internet] 2015 Jun [cited 2016
Sept 25]. Available from:
https://www.nice.org.uk/guidance/ng9

2. Shaun LR, Allan S, Lieberthal H, Cody M, Brian KA,
Jill E.B. et al. Clinical Practice Guideline: The
Diagnosis, Management, and Prevention of
Bronchiolitis. Pediatrics [Internet]. 2014 Nov [cited
2016 Sept 25];134 (5). Available from:
http://pediatrics.aappublications.org/content/134/5/e147
4

3. Wainwright C. Acute viral bronchiolitis in children - a
very common condition with few therapeutic
options. Paediatr Respir Rev. [Internet]. 2010 Mar
[cited 2017 Jun 15];11(1):39-45. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/20113991

29



10.

11.

12.

13.

Malta Medical School Gazette

Original Article

Nagakumar P, Doull I. Current therapy for
bronchiolitis. Arch Dis Child. [Internet]. 2012 Sep
[cited 2017 Aug 1];97(9):827-830. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22734014
Zorc JJ, Hall CB. Bronchiolitis: recent evidence on
diagnosis and management. Pediatrics [Internet]. 2010
Feb [cited 2017 Aug 2];125(2):342-349. Available
from:
https://www.ncbi.nIm.nih.gov/pubmed/20100768
Fleming M, Pannell RS, Cross KW. Mortality in
children from influenza and respiratory syncytial
virus. J Epidemiol Community Health [Internet]. 2005

Jul [cited 2017 Aug 2];59(7):586-590. Available from:

https://www.ncbi.nlm.nih.gov/pmc/articlessPMC17570
88/

Thompson WW, Shay DK, Weintraub E, Brammer L,
Cox N, Anderson LJ, et al. Mortality associated with
influenza and respiratory syncytial virus in the United
States. JAMA [Internet]. 2003 Jan [cited 2017 Aug
4];289(2):179-186. Available from:
https://www.nchi.nlm.nih.gov/pubmed/12517228
National Institute for Health and Care Excellence
(NICE). Fever in under 5s: assessment and initial
management. [CG160] [Internet]. 2013 May [cited
2017 Aug 5]. Auvailable from:
https://www.nice.org.uk/guidance/cg160/chapter/1-
recommendations

Nazif JM, Taragin BH, Azzarone G, Rinke ML,
Leiwehr S, Choi J et. Al. Clinical Factors Associated
With Chest Imaging Findings in Hospitalized Infants
With Bronchiolitis. Clin Paediatr (Phila) [Internet].
2017 Oct [cited 2018 Feb 7];56(11):1054-1059.
Auvailable from:
https://www.ncbi.nIm.nih.gov/pubmed/28871880
@ymar K, Skjerven HO, Mikalsen 1B . Acute
bronchiolitis in infants, a review. Scand J Trauma
Resusc Emerg Med. [Internet]. 2014 Apr [cited 2017
Aug 2]; (22)23. Available from:
https://www.ncbi.nIm.nih.gov/pmc/articles/PMC42300
18/

Choi J, Lee GL. Common pediatric respiratory
emergencies. Emerg Med Clin North Am. [Internet].
2012 May [cited 2017 Aug 4];30(2):529-563.
Awvailable from:
https://www.ncbi.nIm.nih.gov/pubmed/22487117
Fazel R, Krumholz HM, Yongfei Wang, Ross SJ, Chen
J, Ting HH, et al. Exposure to Low-Dose lonizing
Radiation from Medical Imaging Procedures. N Engl J
Med [Internet]. 2009 Aug [cited 2017 Aug 4];
361(9):849-857. Awvailable from:
http://www.nejm.org/doi/full/10.1056/NEJM0a090124
9

Brenner D, Elliston C, Hall E, Berdon W. Estimated
risks of radiation-induced fatal cancer from pediatric
CT. Am J Roentgenol [Internet]. 2001 Feb [cited 2017
Aug 6]; 176(2):289-96. Awvailable from:
http://www.ajronline.org/doi/abs/10.2214/ajr.176.2.176
0289

Volume 02 Issue 01 2018

14.

15.

16.

17.

18.

19.

20.

21.

22.

Brenner D. Estimating cancer risks from pediatric CT:
going from the qualitative to the quantitative. Pediatr
Radiol [Internet]. 2002 [cited 2017 Aug 7]; 32:228-
231. Awvailable from:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1
.1.327.3681&rep=repl&type=pdf

Brenner D, Doll R, Goodhead DT, Halla EJ, Land CE,
Little JB, et al. Cancer risks attributable to low doses of
ionizing radiation: assessing what we really know. Proc
Natl Acad Sci U S A [Internet]. 2003 Nov [cited 2017
Aug 7];100(24):13761-13766. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC28349
5/

Brenner D, Hall EJ. Computed tomography — an
increasing source of radiation exposure. N Engl J Med
[Internet]. 2007 Nov [cited 2017 Aug 8];357:2277-
2284. Auvailable from:
http://www.nejm.org/doi/full/10.1056/NEJMra072149#
t=article

Chodick G, Ronckers CM, Shalev V, Ron E. Excess
lifetime cancer mortality risk attributable to radiation
exposure from computed tomography examinations in
children. Israel Medical Association Journal [Internet].
2007 Aug [cited 2017 Aug 7]; 9(8):584-587. Available
from:

https://www.ncbi.nlm.nih.gov/pubmed/17877063
Johnson JN, Hornik CP, Li JS, Benjamin DK,
Yoshizumi TT, Reiman RE, et al. Cumulative radiation
exposure and cancer risk estimation in children with
heart disease. Circulation [Internet]. 2014 Jun [cited
2017 Aug 8];130(2):161-167. Available from:
http://circ.ahajournals.org/content/130/2/161
Communicating Radiation Risks in Paediatric Imaging.
Information to support healthcare discussions about
benefit and risk. World Health Organization [Internet].
2016 [cited 2017 Aug 8]. Available from:
http://apps.who.int/iris/bitstream/10665/205033/1/9789
241510349 eng.pdf

Breakell R, Thorndyke B, Clennett J, Harkensee C.
Reducing unnecessary chest X-rays, antibiotics and
bronchodilators through implementation of the NICE
bronchiolitis guideline. Eur J Paediatr [Internet]. 2017
Oct 28 [cited 2018 Feb 7]; 177(1):47-51. Available
from:

https://www.ncbi.nIm.nih.gov/pubmed/29080051
Parikh K, Hall M, Teach SJ. Bronchiolitis
Management Before and After the AAP Guidelines.
Pediatrics [Internet]. 2014 Jan [cited 2018 Feb
7];133(1) 1-7. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24298006
Johnson LW, Robles J, Hudgins A, Osburn S, Martin
D, Thompson A. Management of Bronchiolitis in the
Emergency Department: Impact of Evidence-Based
Guidelines? Pediatrics [Internet]. 2013 Mar [cited 2018
Feb 7];131 Suppl 1: S103-9. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23457145

30


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4230018/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4230018/



