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Summary

We present a case of iatrogenic Cushing’s syndrome, induced by treatment with fluticasone furoate (1-2dd, 27.5ug in
each nostril) in a pediatric patient treated for congenital HIV. The pediatric patient described in this case report is a young
girl of African descent, treated for congenital HIV with a combination therapy of Lopinavir/Ritonavir (1dd 320/80 mg),
Lamivudine (1dd 160mg) and Abacavir (1dd 320 mg). Our pediatric patient presented with typical Cushingoid features
(i.e. striae of the upper legs, full moon face, increased body and facial hair) within weeks after starting fluticasone
furoate therapy, which was exacerbated after increasing the dose to 2dd because of complaints of unresolved rhinitis.
Biochemical analysis fitted iatrogenic Cushing’s syndrome, with a repeatedly low cortisol (<0.03uM, ref 0.14-0.60 uM)

and low ACTH (9 pg/mL, ref 9-52 pg/mL) without signs of adrenal insufficiency. No other biochemical abnormalities that
could point to adrenal or pituitary dysfunction were detected; electrolytes, thyroid and gonadal function, and IGF-1 were

within the normal range. Pharmacogenetic analysis revealed that the pediatric patient carried the CYP3A4 *1B/*1G and
CYP3A5 *3/*3 genotype (associated with a partial and complete loss of enzyme activity, respectively) which is associated
with the development of iatrogenic Cushing’s syndrome in patients treated for HIV due to the strong inhibition of CYP3
enzymes by Ritonavir. Upon discontinuation of fluticasone treatment, the pediatric patient improved both clinically and
biochemically with normalisation of cortisol and ACTH within a couple of weeks.

Learning points:

with respect to possible future steroid treatment.

e Fluticasone therapy may induce iatrogenic Cushing’s syndrome in a patient treated with anti-retroviral therapy.
e Pharmacogenetic analysis, in particular CYP3A genotyping, provides useful information in patients treated for HIV

e Fluticasone furoate is not detected in the Siemens Immulite cortisol binding assay.

Background

Intranasal corticosteroids are the preferred long-term
therapy for allergic rhinitis/asthma in children. It
suppresses inflammatory processes. Fluticasone furoate
treatment is described to have no negative impact on
the hypothalamic—pituitary-adrenal (HPA) axis as the
systemic bioavailability is low (1). However, all clinical

trials regarding adrenal function in patients using
fluticasone furoate have been performed in patients using
a 1 dose/day regimen (2), whereas a 2 dose/day is still
within the recommended dose.

Also, it is generally overseen that a combination
therapy of HIV anti-retroviral therapy and fluticasone
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propionate treatment may result in iatrogenic Cushing’s
syndrome, as some components of anti-retroviral therapy
inhibit CYP3A4/5 enzyme activity (3).

Case presentation

The pediatric patient described here is a 6-year-old girl,
treated for congenital HIV infection. She presented
to the outpatient clinic with suspicion of nephrotic
syndrome. She had a full moon face, increased hirsutism
(especially in the face), nightly sweating and an
increased appetite. Also her behaviour had changed
over the previous weeks. No oedema was present.
At first the parents declared that there had been no
change in medication. At a follow-up appointment
however, they confirmed that the pediatric patient had
suffered from an obstructed nose, for which fluticasone
furoate therapy was started once daily two months
earlier, which had recently been increased to twice daily.

Investigation

Cortisol and ACTH concentrations were determined on
several occasions in the follow-up of this case.

Upon presentation, cortisol and ACTH concentrations
were low (random cortisol <0.03 pM (normal 0.14-0.60 uM)
and random ACTH 9 pM (normal 9-52 pM) but the pediatric
patient did not show signs of adrenal insufficiency. Similar
data were found one week later (random cortisol <0.03 uM
and random ACTH 8 pM). To exclude adrenal insufficiency,
early morning and ACTH
were determined and both were found to be low (cortisol
<0.03puM and random ACTH 10pM).

Given the use of an intranasal steroid, we determined
that the biochemical phenotype best fitted with an iatrogenic
Cushing syndrome, even though this was described not to
be associated with fluticasone furoate use (2). Unfortunately,
serum concentration of fluticasone furoate analysis was
not available at the time of diagnosis. Pediatric patient
was instructed to reduce the dosage from 2dd to 1dd for
1 week and to discontinue use after that week.

In our opinion, an ACTH stimulation test would
have been useful if the pediatric patient would have had
signs of primary adrenal failure. Primary adrenal failure is
commonly associated with low cortisol and high ACTH
concentrations. In our case, ACTH levels were low.

Upon return visit, 2 weeks after discontinuation of
therapy, morning cortisol concentration was still low
(<0.03uM) but ACTH concentration was in the low-
normal range (15pM). 6 weeks after discontinuation,

cortisol concentrations
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morning cortisol was normalised (0.32uM) with a
concordant ACTH concentration (15pM).

lIatrogenic Cushing as well as adrenal suppression is
uncommon upon fluticasone furoate therapy but had been
described in patients treated with antiretroviral therapy
due to competition for the rate limiting metabolizing
enzyme CYP3A (4), we hypothesized that our pediatric
patient may have a low level of expression of the gene.

Pharmacogenetic  analysis by  PCR-Restriction
Fragment Length Polymorphism, for the *1B, *1G, *2, *3,
*4 *5,*6,*10,*12,*17, *18, *20, *22 alleles of CYP3A4 and
*3 allele of CYP3AS, revealed that the pediatric patient
carried the CYP3A4 *1B/*1G phenotype, and was a CYP3AS
non-expressor.

Treatment

Upon presentation, pediatric patient was treated with
fluticasone furoate (Avamys) for complaints of rhinitis
and a combination therapy of Lopinavir/Ritonavir (1dd
320/80mg), Lamivudine (1dd 160mg) and Abacavir (1dd
320mg) for congenital HIV infection.

During the course of the case, fluticasone furoate
treatment was reduced and stopped because of the
development of Cushingoid features. A short tapering
program (1 week) was chosen because of the rapid onset
of disease and the lack of evidence for tapering in asthma
and COPD patients (5).

Outcome and follow-up

Within a period of three months after discontinuation,
the behaviour and clinical signs of Cushing normalised.
Also her stamina improved and she could attend full
day school.

No post-cessation treatment was initiated, but the
pediatric patient was regarded as adrenal insufficient for
a period of 3 months. Parents were instructed to contact
the paediatric department in case the pediatric patient
developed a high fever (>39°C) or in event of trauma.

Discussion

Here, we present a case of iatrogenic Cushing’s syndrome
caused by fluticasone furoate treatment in a pediatric
patient treated for congenital HIV.

Fluticasone furoate is an intranasal steroid spray
for the treatment of allergic rhinitis (2). The furoate
ester renders it poorly absorbable in the gastrointestinal
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tract and causes the minimal amount that is absorbed
to be rapidly metabolized by the liver (1). Given these
properties, adrenal suppression should be expected only
when the bioavailable dose is such that circulating levels
become high enough to interfere with the hypothalamic-
pituitary axis. Indeed, clinical trials have shown that
adrenal suppression was absent in children treated with
fluticasone furoate, although it must be said that all trials
in which adrenal function in children was addressed were
based on the lowest recommended dose (2).

Given the rapid onset and worsening of Cushingoid
features in a young child, it was logical to discontinue
steroid treatment as fast as possible.

To avoid steroid withdrawal symptoms, doctors often
employ a tapering program when weaning patients from
steroids to prevent adrenal suppression. Unfortunately,
the duration of steroid therapy does not predict whether
an individual pediatric patient will develop adrenal
suppression upon discontinuation of treatment and gives
no direction for tapering strategies (6). For example, at
high doses, steroids may induce adrenal suppression
within days. Also, it is often overlooked that inhaled
steroid therapy may also result in adrenal suppression (7).
Interestingly, in spite of the common practice of tapering,
a large meta-analysis of different tapering regimens did
not show benefit of tapering when compared to abrupt
discontinuation in asthma or COPD patients (5).

For our pediatric patient, medication was tapered
by reducing the dose for 1 week, after which treatment
was stopped completely. Our pediatric patient responded
with the typical biochemical response seen after steroid
withdrawal (8); ACTH and cortisol concentration
remained low during the first weeks after cessation and
recovered thereafter. Fortunately, our pediatric patient did
not experience any clinical withdrawal symptoms and
within a period of 2 months, the behaviour and clinical
signs of Cushing were all normalised.

We hypothesized that the rapid development
of Cushingoid features, even at low administered
steroid doses, was the result of slow metabolism of the
fluticasone furoate. This most probably increased the
circulating concentration, which was exacerbated when
the daily dosage was increased from 1dd to 2dd. The slow
metabolism of the compound was most probably due
to the pharmacogenetic profile of our pediatric patient,
expressing the CYP3A4 *1B/*1G and CYP3AS5 *3/*3
genotype. Although the relative contribution of CYP3AS
in drug metabolism remains a debate, it is beyond doubt
that both Cyp3A4 and CYP3AS are involved in metabolism
of fluticasone (9), and that the CYP3A44 *1B/*1G genotype
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results in low enzyme activity (10). Furthermore, similar
to our case study, other case studies have been presented
in the literature (4), and it has indeed been shown that
ritonavir is a potent inhibitor of both CYP3A4 and
CYP3AS (3).

Alternative therapeutic options may be limited; a
minimal local dose of intranasal steroids is needed to
achieve a desirable effect. Antihistaminic therapy is
contraindicated for the same reason as high-dose steroids
due to their metabolism via CYP3A4. A treatment strategy
with a low-dose antihistaminic agent in combination
with low-dose steroids may be an option, but should be
tailored to each individual pediatric patient.
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