Taylor & Francis
Tournal of Taylor & Francis Group

e Journal of Asthma

ISSN: 0277-0903 (Print) 1532-4303 (Online) Journal homepage: https://www.tandfonline.com/loi/ijas20

Case report: Paradoxical responses to short acting
beta-agonists in a pediatric patient

Alexandra Graden, Sonia Gandhi & Avni Y. Joshi

To cite this article: Alexandra Graden, Sonia Gandhi & Avni Y. Joshi (2019): Case report:
Paradoxical responses to short acting beta-agonists in a pediatric patient, Journal of Asthma, DOI:
10.1080/02770903.2019.1668009

To link to this article: https://doi.org/10.1080/02770903.2019.1668009

ﬁ Published online: 01 Oct 2019.

N
CJ/ Submit your article to this journal &

||I| Article views: 5

A
h View related articles &'

@ View Crossmark data (&

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=ijas20


https://www.tandfonline.com/action/journalInformation?journalCode=ijas20
https://www.tandfonline.com/loi/ijas20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/02770903.2019.1668009
https://doi.org/10.1080/02770903.2019.1668009
https://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/02770903.2019.1668009
https://www.tandfonline.com/doi/mlt/10.1080/02770903.2019.1668009
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2019.1668009&domain=pdf&date_stamp=2019-10-01
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2019.1668009&domain=pdf&date_stamp=2019-10-01

JOURNAL OF ASTHMA
https://doi.org/10.1080/02770903.2019.1668009

Taylor & Francis
Taylor &Francis Group

CASE REPORT

‘ W) Check for updates‘

Case report: Paradoxical responses to short acting beta-agonists

in a pediatric patient

Alexandra Graden, mp, Sonia Gandhi, mp, and Avni Y. Joshi, MD

Department of Allergic Diseases, Mayo Clinic, Rochester, Minnesota, USA

ABSTRACT

Introduction: Asthma is one of the most common airway diseases that nearly all pediatri-
cians will encounter in their clinical practice. Using spirometry to compare a patient’s forced
expiratory volume in one second (FEV1) both pre- and post-bronchodilator administration is
the ideal way to document a paradoxical bronchodilator response.

Case Study: Here, we present a patient who experienced paradoxical responses to short
acting beta-2 agonists (SABAs; albuterol and levalbuterol).

Results: This patient responded to an anti-cholinergic agent (ipratropium bromide) with
both subjective as well as objective response.

Conclusion: This case highlights the need to include paradoxical response to SABAs in the
differential of a patient with poorly controlled asthma. It also provides an example of suc-
cessful treatment of a pediatric patient with a class of medications previously reserved for
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adults with chronic obstructive pulmonary disease.

Introduction

Asthma is one of the most common airway diseases
that nearly all pediatricians will encounter in their
clinical practice. Establishing a diagnosis of asthma
involves a careful process of history taking, physical
examination, and diagnostic studies, especially spirom-
etry which can provide proof of a bronchodilator
response in school-age children and adolescents. The
forced expiratory volume in one second (FEV1) is the
most effective measurement of bronchodilation and
bronchospasm. This is due in part to its sensitivity to
changes compared with the forced vital capacity and
has less variation with changes in effort (1). Using
spirometry to compare a patient’s FEV1 both pre- and
post-bronchodilator administration is the ideal way to
document a paradoxical bronchodilator response.
Classically, albuterol is used for evaluating a post-
bronchodilator response; in less than 10% of asthmatic
patients, it causes paradoxical bronchospasm (2).
Albuterol is the prototype of short acting beta-2
agonists (SABAs), which are the cornerstone of rescue
treatment in asthma. It acts by stimulating bronchial
smooth muscle relaxation. The beta-2 receptor is a G
protein-coupled transmembrane receptor that activates
the enzyme adenylyl cyclase (3). Variations in the

molecular structure of beta-agonists effect their onset
and duration of bronchodilation. There is heterogen-
eity in individual responses to SABAs, which may be
related to multiple factors, including the underlying
airway pathophysiology and potential triggers for
bronchoconstriction. Albuterol is a racemic mixture of
isomers: R isomer (the active form) and S isomer (the
inert form). Racemic albuterol has been shown to
cause paradoxical bronchoconstriction. This is thought
to be the result of constrictive action of the (S)-stereo-
isomer (4). A pure form of (R)-albuterol, also known
as levalbuterol, eliminates the adrenergic properties
and has greater affinity for beta-adrenergic reception
(5,6). However, its clinical superiority has not been
conclusively established in children (7-9).

Case report

A 1l-year-old biracial female was referred to the
Pediatric Allergy and Immunology Clinic for manage-
ment of asthma. The patient had a history of short-
ness of breath and had undergone a methacholine
challenge test at age 8years and was subsequently
diagnosed with mild intermittent asthma. The patient
was treated with albuterol on an as needed basis,
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Figure 1. Treatment with albuterol and levalbuterol demon-
strated a reduction in FEV1 of approximately 10%. Treatment
with ipratropium demonstrated a sustained increase in FEV1 of
approximately 15%.

however, the patient and her family noted a change in
her behavior with the development of delusions, para-
noia, and mood changes after the use of albuterol.
Hence, the patient was switched from albuterol to
levalbuterol.

In the subsequent months, monteleukast was added
to the patient’s regimen as she was having more exer-
cise-induced symptoms. Almost one year later, the
patient experienced an exacerbation of her asthma in
which she experienced chest tightness and productive
cough with yellow-colored sputum. The patient tried
levalbuterol without any significant improvement in
her symptoms. When the patient was seen for follow
up, she expressed significant discontent with her res-
cue inhaler regimen.

Objective measures of the patient’s response (or
lack thereof) to bronchodilators was achieved by per-
forming two pulmonary function tests, each with a
different bronchodilator, spaced two weeks apart. The
patient’s subjective assessment was confirmed with
pulmonary function testing that failed to show any
bronchodilator response to levalbuterol. (Figure 1)
Ipratropium bromide, on the other hand, was associ-
ated with a significant bronchodilator response, as
well as a sustained increase in the forced expiratory
volume in one second (FEV1) percentage from 73.6%
to 89.0%.

At present, the patient continues to use ipra-
tropium bromide as needed, and has reported imme-
diate relief of her symptoms.

Discussion

The patient mentioned above experienced, in addition
to paradoxical bronchoconstriction, anxiety and a
change in her behavior as a result of SABA use.

Beyond underlying patient characteristics that may
predict a paradoxical response to albuterol, the chem-
ical composition may trigger an irritant reaction.
Benzalkonium Chloride (BAC), sulfites, and chlorobu-
tanol are often added to albuterol to prevent bacterial
growth. These additives, depending on their concen-
tration, can trigger bronchospasm. BAC-induced
bronchoconstriction occurs over prolonged accumula-
tive periods and may in fact, blunt the bronchodilator
response of albuterol (10-12). This can be overcome
by using a preservative-free product.

In comparison to SABAs, anticholinergics are
mainly used to treat chronic obstructive pulmonary
disease in adults and are rarely used for acute asthma
in children. Most published studies show that beta-
agonists are superior to atropine for acute asthma
exacerbations in children (13). Both levalbuterol and
ipratropium tend to induce a higher degree of bron-
chodilation and fewer episodes of paradoxical
bronchospasm. In contrast, African Americans, like
the patient mentioned above, are more likely to
exhibit mutations in the ADRB2 gene which codes for
the beta-2 adrenergic receptor. As a result, they are
more likely to exhibit therapeutic failure with inhaled
beta-agonists (14-16).

As a result of our experience with the patient men-
tioned above, we propose that a paradoxical response
to SABA be considered in the differential diagnosis of
a patient who presents with poorly controlled asthma.
In addition to this, other upper airway disorders
including paradoxical vocal cord motion (vocal cord
dysfunction), should also be considered. Testing for a
paradoxical response to albuterol or levalbuterol can
be detected with spirometry with bronchodila-
tor response.

Conclusion

Here, we present a patient who experienced paradox-
ical responses to short acting beta-2 agonists (SABAs;
albuterol and levalbuterol), and who responded to an
anti-cholinergic agent (ipratropium bromide) with
both subjective as well as objective response.
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