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Abstract. Muckle-Wells syndrome: A treatable cause of congenital sensorineural hearing loss. Muckle-Wells syndrome
(MWS) is a rare autosomal dominant condition with variable expression. It is a subset of auto-inflammatory diseases
characterised by recurrent inflammatory crises and is associated with chronic recurrent urticaria, sensorineural deafness,
periodic arthritis and secondary amyloidosis. The diagnosis of MWS is a clinical one with sufferers classically presenting
in childhood with a moderate fever and non-pruiginous urticaria. We describe a case of a six-year-old girl who was suc-
cessfully diagnosed and treated with Anakinra. Muckle and Wells originally described this syndrome in 1962; however,
only recently was it discovered to be genetically linked to chromosome 1q44 and subsequently to missense mutations in
the CIAS1/NALP3/PYPAF1 gene. Since then, treatment has evolved and it remains one of few treatable causes of con-

genital profound sensorineural hearing loss.

Introduction

Early detection of childhood hearing loss and inter-
vention will maximise linguistic competence and
literacy development.' Our understanding of child-
hood hearing loss has evolved with advances in
medical knowledge and genetics. Infections and
environmental factors were originally thought to be
the most common and important causes, however,
more than half of childhood hearing impairment is
now thought to be hereditary.” Hereditary hearing
loss may be classified as either non-syndromic or
syndromic in which hearing loss occurs with anoma-
lies of other organ systems. There are almost 400
recognised syndromes associated with hearing loss,
which accounts for up to 30% of prelingual deaf-
ness.? The evaluation of hearing loss involves de-
termining the nature and severity of the loss and its
aetiology. This should include thorough history,
examination and audiological assessment with or
without appropriate imaging studies. Exploring the
aetiology of hearing loss in children includes many
commonly forgotten investigations such as electro-
cardiography, urinalysis, metabolic screening and
molecular genetic analysis. Early detection and
intervention may reduce the risk of progressive
hearing loss and provides the best opportunity for
counselling, habituation, development and in some
cases treatment.

Case report

This report describes a case of Muckle-Wells syn-
drome (MWS) diagnosed in a girl aged six. Two
days following the birth of her baby daughter,
mother noticed a mild urticarial rash affecting her
daughters’ limbs and trunk. The pregnancy had
been uneventful and she was delivered normally
following a full term. Her initial neonatal screening
tests, including her hearing, were all normal. Early
blood tests however, showed a mild neutrophilia
and anaemia but despite a full haematological in-
vestigation at two years of age, no definitive diag-
nosis was made. At four years of age her speech
and language was described as ‘very poor’ and
audiological assessment showed a severe mixed
hearing loss. There were no other significant signs
or symptoms documented at this time. Following a
period of observation she underwent bilateral grom-
met insertion but a persistent bilateral sensorineural
hearing loss of 50dB was demonstrated and she was
fitted with hearing aids aged six. Despite a signifi-
cant improvement in her school performance and
language development, her hearing continued to
worsen.

The urticarial rash noted at birth was failing to
improve despite multiple topical treatments and she
was referred to a Paediatric Rheumatology unit. It
was felt that the severe sensorineural hearing loss
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and urticarial rash were part of the same disease
process and genetic testing was arranged. Unfortu-
nately this did not confirm mutations of the CIAS1/
NALP3 gene but genetic testing has only been
confirmatory in 60% of cases.” Based on a high
index of suspicion and overlapping features, the
diagnosis of MWS was considered.

Treatment with Anakinra (recombinant human
Interleukin-1 receptor antagonist) was commenced
on 23 July 2007 and there was significant recovery
in her symptom profile. Over a two-year period her
hearing thresholds improved steadily and by over
40 dB in certain frequencies. Towards the end of
the treatment her thresholds demonstrated a bilateral
mild to moderate mixed hearing loss and the rash
had cleared up completely.

Discussion

Muckle-Wells syndrome (MWS) is a rare autosomal
dominant condition with variable expression. It is a
subset of auto-inflammatory diseases characterised
by recurrent inflammatory crises and is associated
with chronic recurrent urticaria, sensorineural deaf-
ness, periodic arthritis and secondary amyloidosis.'
The diagnosis of MWS is a clinical one, confirmed
in most cases through genetic testing, with sufferers
classically presenting in childhood with a moderate
fever and non-pruiginous urticaria that persists.
The rash is unresponsive to steroids, colchicines,
antihistamines, dapsone and antibiotics. The hearing
loss is typically sensorineural and can be managed
effectively in most cases with hearing aids. There
are no biological signs specific to MWS, only
moderate non-specific signs of inflammation during
the course of inflammatory attacks.

Muckle and Wells originally described this
syndrome in 1962; however, only recently was it
discovered to be genetically linked to chromosome
1g44 and subsequently to missense mutations in the
CIAS1/NALP3/PYPAF]I gene. This gene (CIAS1)
encodes cryopyrin, which plays a central role in
apoptotic and inflammatory pathways, with Inter-
leukin-1b (IL-1b) pivotal in the pathophysiology of
cryopyrin-associated periodic syndromes. It has
now been shown that IL-1b blockade, with Anakinra,
can be therapeutic.>”

The development of neonatal intensive care units,
immunisation programs and genetic testing has had
significant implications in the epidemiology of
hearing loss in children. Investigating the cause of
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Figure 1
Hearing improvement in response to Anakinra. Serial audio-
grams from both ears over two years, showing an improve-
ment of up to 40 dB at 1000 Hz in the left ear.
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paediatric hearing loss can be a demanding yet
gratifying task and frequently involves other medi-
cal specialties. Once the hearing loss has been
established, information relevant to the manage-
ment, prognosis and coexisting medical problems
should be sought. Clarifying epidemiological and
genetic factors is necessary for planning effective
hearing loss prevention and surveillance pro-
grammes. Relevant investigations should be
offered as early as possible to maximise the chance
of arriving at an aetiological diagnosis and to pro-
vide the opportunity to treat the condition, thereby
preventing further deterioration and associated
complications.*’

Conclusion

Any clinician who cares for the hearing impaired
child is obliged to systematically investigate and
exclude potentially treatable causes.” Certain syn-
dromes will be more familiar to the clinician than
others based on experience and training. Deciding
on the most appropriate investigative plan may in-
volve many medical disciplines and requires good
communication between different medical specialists.
It will need to take an evidence based, cost effective
approach and requires parental compliance. MWS
can be readily diagnosed and treated and does not
require exhaustive, expensive investigations, only
sound history taking and examination skills.
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