CASE REPORTS

The manifestations of asthma in a child with Williams Syndrome
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Abstract

This case report introduces a 9-year-old girl with a Key words: Williams syndrome, Asthma, Children
known case of Williams Syndrome (WS) who pre-
sented with chronic dry cough to the pediatric pul-
monologist clinic. The diagnosis of asthma was
established based on detailed history, physical ex-
amination, and chest x-rays. She was treated with
Budesonide nebulizer twice a day and Montelukast
once daily. Afterwards, the patient had immediate
clinical improvement. In reviewing the literature, we
found that some individuals with WS had a history
of asthma or wheezing. However, more research is
needed to fully understand the exact relationship be-
tween the development of respiratory diseases and
Williams Syndrome.
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Introduction

Williams syndrome (WS), also known as Williams Beuren
Syndrome, is a rare genetic disorder that affects 1 in every
20,000 live births (1). Nearly all WS patients have a deletion
of multiple genes including those codes for Elastin protein
(ELN) that is located on the long arm of chromosome 7 (3-
5). This mutation can be detected using the FISH method
(Fluorescent In Situ Hybridization) (1). This syndrome has
multiorgan involvement. Williams syndrome patients are
characterized predominately by the unique dysmorphic
face, congenital heart disease, endocrine problems such
as hypercalcemia, growth retardation, cognitive disorders
and other problems (1,2). However, having respiratory
complications is not explored or investigated thoroughly. In
this publication, we report on a female child with Williams
syndrome who presented to the clinic with typical features
of asthma.

CASE REPORTS

This report presents the case of a 9-year-old Jordanian girl
with known case of Williams Syndrome who was referred
from her pediatric cardiologist because of cough. She
had a history of undiagnosed chronic cough for the last
few months. This patient had a typical face with a broad
forehead, periorbital puffiness, right ear deformity (microtia
grade ll), broad nasal tip, long philtrum, and a small chin.
Although she is developmentally delayed, she can engage
in conversations, complete full sentences and is very
sociable. She was born at 37 weeks of gestation with a
birth weight of 700 grams by emergency cesarean section
due to placental abruption. She was admitted to NICU
(Neonatal Intensive Care Unit) immediately after birth.
Although the pregnancy was pre-booked, in the NICU the
child was diagnosed with congenital heart disease (supra-
aortic valvular stenosis) which was repaired in 2017 and
Williams syndrome. She had a history of inguinal hernia
repair as well at the age of 3 months. Both parents were in
good health with no consanguinity and have five healthy
siblings with no chronic diseases. Furthermore, there was
a past medical history of multiple emergency visits due
to cough and respiratory distress which was treated as
an outpatient without an obvious diagnosis. The patient
was referred to the pediatric pulmonologist clinic for
undiagnosed chronic dry cough which was exacerbated the
previous week after a viral infection. She was prescribed
Budesonide 500 mcg nebulizer BID, Montelukast 5 mg OD
and Mometasone nose spray 1 puff OD by her pediatric
cardiologist and was advised to follow-up with the pediatric
pulmonologist in the clinic.

The patient was seen in the clinic, and instantly the
mother noticed major improvement after commencing the
treatment. Although there is no family history of asthma,
eczema or allergic rhinitis, the patient’s cough was highly
suggestive of asthma. Moreover, her chest x-ray showed
hyperinflated lungs with no signs of infection. Her vitals
were normal, and she was afebrile. Her examination
revealed a child undernourished with Tanner stage B3,
P2. Cardiac auscultation found a holosystolic murmur
over aortic area and median sternotomy scar. Respiratory
auscultation was normal with no added sounds and no
chest deformity. The rest of the physical examination was
normal. The mother was informed about the diagnosis of
asthma and the need to continue the same treatment. A
follow-up appointment was given in one month.
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Discussion

This paper discusses a case of Williams Syndrome that was
referred to pediatric pulmonologist clinic for chronic cough. For
evaluating the cause of the cough, a detailed history and physical
examination were undertaken and complemented with chest x-
rays. The chest x-rays that were done at the clinic (Figure 1)
demonstrated surgical clips, and sternotomy wires. There was
stable appearance on the cardiomediastinal silhouette, and
the lungs were hyperinflated with mild central and upper lobe
bronchial dilatation, more on the right side while the rest of the
exam was unremarkable. Mild improvement was observed from
the previous chest x-ray that was done a month before treatment
(Figure 2).

Individuals with Williams Syndrome have genetic mutations for
both genes coding elastin and LIM kinase enzymes due to their
similar location on chromosome 7 (6). Elastin is an extracellular
matrix and is the key component of tissue elasticity and elastic
fibers in the lung parenchyma as well as the airway (7,13). It
has been shown that “elastin is responsible for airway recaoil,
patency, and parenchymal tethering” (13). This could be a
possible explanation wherefore patients with WS are at a higher
risk of developing asthma and other obstructive lung diseases
(12). A previous study has shown an association of elastin gene
defect and increased risk of developing chronic obstructive lung
disease and emphysema later in adulthood in patients with
WS (7). Furthermore, another study demonstrated that elastin
deficiency affects lung physiology negatively by increasing air
trapping and airway obstruction emphasizing the importance of
early monitoring of the lung functions when cases are adults (8).

CASE REPORTS

i kA B L E

Asthma is the most common chronic obstructive lung disease in
children and is characterized by structural airway modifications.
Asthma in Saudi Arabia affects approximately up to 33.7% of
children (9). Wheezing, shortness of breath, dry cough and chest
tightness were the usual clinical findings in asthmatic patients
(10,11). Airway remodeling of airway smooth muscle (ASM) is
the main pathophysiological modification that causes the signs
and symptoms as well as decreases pulmonary functions (16).
Several reports have shown that interaction between ASM
and extracellular matrix proteins play a major role in airway
remodeling in asthmatic patients (13-16).

The present case provides further support for the hypothesis that
patients with WS are at a greater risk for developing pulmonary
diseases, particularly asthma, since elastin insufficiency leads
to negative effects on airway. Unfortunately, these results are
limited by the lack of data particularly in young children. This could
be due to the fact that exertion dyspnea is difficult to distinguish
between cardiovascular and pulmonary causes without the
appropriate investigations (7). On the other hand, cough and
wheezing have been reported in adult patients with WS and they
are less likely to overlap with possible cardiac causes (7).

Given the lack of reports on children, further work is required to
explore the mechanism behind development of asthma in WS
patients. Therefore, any patient with Williams Syndrome should
have a routine pulmonary examination and monitoring of lung
functions to avoid the development of chronic lung diseases.
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Conclusion

Although Williams Syndrome is a rare genetic disorder, it is
well recognized among pediatricians with its characteristic
features. Nevertheless, pulmonary manifestations are
not well explored in patients with Williams Syndrome.
Therefore, pulmonary evaluation early on is strongly
suggested to avoid delayed diagnosis or the progression
of lung diseases.
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