





imaging, so an educational review of
this recommendation appears to be

a logical next step for improvement
and would be supported by the
Society of Hospital Medicine’s
Pediatric Hospital Medicine Choosing
Wisely initiative, which recommends
against CXRs in children with
uncomplicated asthma.20

Reducing CXRs during acute asthma
exacerbations can have important
implications for both the patient
(avoidance of unnecessary radiation
exposure) as well as for the hospital
system (lowering cost and improving
efficiency). Our data reveal that
decreasing the use of CXRs is not
associated with increased morbidity
to the patient because there was no
increase in all-cause, 3-day ED return
visits despite changes in imaging
frequency, likely representing low
numbers of missed diagnoses related
to lack of imaging. This also ensures
no additional cost to the hospital
system related to repeat visits for
initially missed diagnoses.

A review of our secondary measure
revealed that systemic antibiotic
administration remained low
before and after interventions. The
minor changes in antibiotic use did
not correspond to changes in CXR
ordering or to our documented
interventions. The decrease in
antibiotic use for admitted patients
occurred with the publication

of the initial asthma CPG, but no
additional decreases occurred with
targeted QI interventions. Although
decreased CXR use is not associated
with decreased antibiotic use in
this study, it is encouraging that our
overall rates of antibiotic use remain
low, despite not meeting published
benchmark goals.

Our study has limitations. Use of
billing codes for patient identification
is error prone and subject to
inaccuracies.2122 However, it allowed
us to research and study large pools
of data in near real time that would
not have been feasible if performed
manually. To provide rapid data

for analysis, the dashboard logic
returned all patients with a primary
diagnosis of asthma. Therefore,

our study population may include
patients who have a primary asthma
diagnosis but also have complex
medical problems such as cystic
fibrosis or chronic respiratory failure
with tracheostomy dependence

and are more likely to have a CXR
performed when ill. We were also
unable to exclude children with

no known diagnosis of asthma (ie,
the child with “first time wheeze”),
although by including children

>2 years old we tried to limit this
number. Finally, we did not have
information on the indication for
antibiotic administration. It is
possible that antibiotics were used
for a reason other than possible
pneumonia seen on a CXR, such

as acute otitis media. Conversely,
children treated with antibiotics for
possible pneumonia seen on a CXR
may not have been coded as asthma
and therefore missed in our data
set, although our balancing measure
reveals there was no change in this
coding after our demonstrated CXR
reduction.

Our study may be generalizable

if performed in other similar
institutions. Our hospital is a
quaternary care children’s hospital
with pediatric specific personnel
including physicians, nurses, and
respiratory therapists. As such,

there was substantial buy in to

limit radiation exposure in our
patients. Our interventions and study
approach may not be generalizable to
settings in which pediatric patients
comprise only a small proportion of
patient volume.

Overall, an asthma CPG resulted

in modest reductions in CXR use,
but QI methodology and targeted
interventions were associated with
a sustained and safe reduction in
CXR use for pediatric patients with
acute asthma exacerbations. Our
high-yield interventions were at
essentially no monetary cost and

low time cost to team members to
plan, test, and analyze changes and
could theoretically be efficiently

and easily incorporated at other
institutions. With our interventions,
we set a framework for improvement
that could be expanded for other
purposes or disease processes as
well.

CPG: clinical practice guideline
CXR: chest radiograph
ED: emergency department
ICD-9: International Classification
of Diseases, Ninth Revision
ICD-10: International
Classification of Diseases,
Tenth Revision
MCJCHV: Monroe Carell Jr.
Children’s Hospital at
Vanderbilt
QI: quality improvement
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