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Lesson of the week
Childhood Cushing’s syndrome induced by
betamethasone nose drops, and repeat prescriptions
C A Findlay, J F Macdonald, A M Wallace, N Geddes, M D C Donaldson

Iatrogenic Cushing’s syndrome secondary to oral
corticosteroid treatment is well documented, as is
systemic absorption of topical steroid preparations
that are potent or used for a long time. However, frank
Cushing’s syndrome as a result of inhaled or intranasal
corticosteroids is not well recognised. We present two
cases of childhood Cushing’s syndrome secondary to
prolonged use of intranasal betamethasone.

Case reports
Case 1
A boy aged 7 years was referred to the endocrine clinic
with a history of growth failure associated with obesity.
Over the past two years his weight had increased from
the 50th to the 97th centile with height falling from the
10th to the 3rd centile. He had no history of note apart
from mild atopy and chronic catarrh, for which he had
been prescribed 0.1% betamethasone nasal drops.

On examination he was cushingoid with normal
prepubertal genitalia. His blood pressure was 165/
75 mm Hg ( > 95th centile for age). Pituitary Cushing’s
syndrome was diagnosed clinically and he was
admitted for endocrine assessment. We expected to
find high serum cortisol concentrations, but cortisol

was undetectable ( < 24 nmol/l) and he did not
respond to stimulation by insulin hypoglycaemia.
Adrenocorticotrophic hormone was also undetectable.
A 24 hour urine sample showed extremely low adrenal
steroid metabolite concentrations, indicating severely
impaired adrenal function. Computed tomography of
the brain and adrenal glands showed no abnormality.

The drug history was reviewed. Over the past 19
months he had been using 0.1% betamethasone
sodium phosphate nose drops continuously, at a dose
of two drops per nostril twice daily. Twenty seven
repeat prescriptions had been issued during this time.

We diagnosed Cushing’s syndrome secondary to
systemic absorption of intranasal betamethasone. The
steroid nose drops were discontinued and replaced by
xylometazoline, a sympathomimetic nasal prepara-
tion. Because of the severity of the adrenal
suppression maintenance hydrocortisone was started
at 10 mg/m_/day with instructions to double the dose
during acute infections. The boy’s adrenal function
will be retested after one year and we expect to wean
him off hydrocortisone. At review five weeks after
stopping betamethasone he had lost 1 kg and his
cushingoid appearance had lessened. His blood
pressure was normal.
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Case 2
A boy with Down’s syndrome was referred to the endo-
crine clinic aged 31⁄2 years with irritability, excessive
weight gain, and change in appearance. He had been
well since surgery for duodenal atresia shortly after
birth and had no cardiac lesion, but over the past nine
months he had been gaining weight, particularly
around the face and abdomen. His thyroid function
had been checked and was normal.

On examination he was severely cushingoid with
weight just above the 95th centile and height below the
3rd centile for children with Down’s syndrome. A year
previously his weight had been on the 3rd centile and
height on the 10th centile. Cushing’s syndrome was
diagnosed clinically and, because of his age and history,
an adrenal tumour was suspected. However, imaging of
both pituitary and adrenal glands showed no
abnormality. His basal cortisol concentration was low
( < 24 nmol/l) and he had impaired response to stimu-
lation with low dose synacthen (500 ng/1.73 m_), with
a peak cortisol concentration of only 144 nmol/l. This
was consistent with adrenal suppression. Urinary
steroid analysis showed extremely low adrenal steroid
metabolite concentrations.

Further inquiry revealed that the boy had been
prescribed 0.1% betamethasone sodium phosphate
nasal drops (one drop to each nostril twice daily) con-
stantly by repeat prescription over 27 months for
chronic catarrh. Iatrogenic Cushing’s syndrome was
diagnosed and the betamethasone nose drops discon-
tinued. Maintenance hydrocortisone was not started
because of the adrenal response to synacthen stimula-
tion, although hydrocortisone was recommended for
cover during acute infections until complete recovery
of adrenal function. Endocrine testing will be repeated
after 6-12 months. At review four weeks after stopping
betamethasone he had lost 0.8 kg and his cushingoid
features were regressing.

Comment
Although iatrogenic Cushing’s syndrome from oral
steroids is well recognised, it is not usually associated
with intranasal corticosteroids. Indeed, the National
Asthma Campaign advocates the safety of intranasal
steroids in its hay fever fact sheet.1 However, since 1980
there have been four case reports of adrenal
suppression secondary to intranasal corticosteroids.2–5

Significant systemic absorption of intranasal
steroids is not surprising given their pharmacokinetics.
Corticosteroids are generally well absorbed from sites
of local application. The degree of absorption from the
intranasal route depends on several factors, including
the number of drops instilled, the vascularity and
surface area of the nasal mucosa, and the time the
solution remains in contact with the mucosa. In
addition, some of the solution will undoubtedly be
swallowed and readily absorbed by the gastrointestinal
tract.

Betamethasone, one of the mainstays of treatment
for nasal congestion in children, is a potent
corticosteroid which is very water soluble as the
sodium phosphate ester and has a long duration of
action (half life > 36 hours compared with 8-12 hours
for hydrocortisone).6 It is mainly metabolised in the
liver, but the rate is slower than for natural

corticosteroids.7 This, together with the lower protein
binding affinity and enhanced glucocorticoid activity of
betamethasone,8 explains its increased potency and
prolonged half life compared with natural cortico-
steroids.

It may also be difficult to administer the prescribed
number of drops accurately to the nose of an unco-
operative child. Indeed, in these two cases the number
of repeat prescriptions exceeds that expected for the
prescribed dose and duration of treatment. According
to the manufacturers one bottle of betamethasone,
which contains 10 ml, is equivalent to around 300
drops. At a dose of two drops per nostril twice daily (as
in case 1) it would be expected to last 38 days. We
believe that inadvertent overdose, together with
prolonged use, was important in these cases. Although
evidence is lacking, metered dose nasal sprays are less
likely to produce accidental overdose since they are
simpler to use and deliver an accurate dose.
Fluticasone nasal spray, which has low bioavailability
and may be more effective,7 is a reasonable alternative
to betamethasone nasal drops.

Nasal steroid drops are important in treating ear,
nose, and throat complaints in children. However, our
experience suggests that treatment with betametha-
sone nasal drops should not be prolonged and that the
potential difficulties with administration and possible
overdose should be considered. Betamethasone nasal
drops should not be supplied on a repeat prescription
basis. In particular, we would caution general
practitioners against prescribing the treatment for
more than six weeks.

The cases described may represent the tip of an
iceberg. Many children with milder cases may escape
detection, perhaps because they have stopped taking
their treatment. Further work is required to establish a
safe dose and duration of treatment and we are
currently planning a prospective cross sectional study
of children receiving betamethasone nose drops,
paying attention to the method of administration.
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Endpiece
The golden mean
Almost every progress in our art is apt to become
at first disproportionately exaggerated, later on
equally disproportionately deprecated, and finally
to emerge often enough, if at all, with considerable
diminution of its original prestige.

Felix Semon, 1901
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