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Cushing’s syndrome secondary to L)
inhaled fluticasone®

Sindrome de Cushing secundario a fluticasona
inhalada

Antiretroviral therapy (ART) has increased the life
expectancy of patients with human immunodeficiency virus
(HIV) infection to the point that it is now similar to that
of the general population.’” The increase in age-associated
comorbidities and the need to add treatments have ren-
dered drug interactions a challenge in the management of
the therapy. Cobicistat is an inhibitor of the isozyme of the
hepatic cytochrome P450 3A4 (CYP3A4) usually employed to
enhance drugs used in HIV treatment. Concomitant use of
drugs metabolised through this pathway promotes the onset
of potentially harmful drug-drug interactions.

Below, we report the clinical case of a 49-year-old
man with a personal history of active tobacco use, dys-
lipidaemia, bronchial asthma, ischaemic heart disease and
HIV infection known for more than 10 years. The patient
has received various treatments to date. He was initially
treated with efavirenz, emtricitabine and tenofovir, with
virological failure after a few months. He was then switched
to darunavir/ritonavir, raltegravir and etravirine, and this
treatment was maintained for five years with an unde-
tectable viral load and decreasing CD4 T lymphocytes.
This regimen was subsequently simplified to treatment with
darunavir/ritonavir plus raltegravir, and a year before our
assessment, he was switched to his current combination with
darunavir, cobicistat and raltegravir. In addition to ART, he
was on oral treatment with omeprazole, bisoprolol, ramipril,
acetylsalicylic acid, ezetimibe and rosuvastatin. His inhaled
treatment for bronchial asthma consisted of on-demand
salbutamol, fluticasone 500 g and salmeterol 50 ug every
12h, which had required an increase to a maximum dose
around five months earlier due to poor disease control.

The patient was assessed as he exhibited asthenia,
worse exercise tolerance and increased abdominal fat with
red striae in that location, accompanied by thinning of
the limbs and easy bruising for the past month and a
half. Physical examination revealed the patient to have a
weight of 74.9kg, a body mass index of 24.73 kg/m?, blood
pressure of 113/71 mmHg, moon face with increased bilat-
eral supraclavicular fat (Fig. 1A), abdominal obesity with
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a periumbilical predominance and red-wine striae around
3cm thick (Fig. 1B), skin atrophy and thinning of the
limbs with healing bruises (Fig. 1C). Complementary tests
showed adrenocorticotropic hormone (ACTH) below 2 pg/mL
(normal range 10-46 pg/ml) and baseline plasma cortisol
0.4 pg/dl (normal range 7—25 pg/dl), in addition to abnor-
mal baseline blood glucose (114 mg/dl).

Given the clinical findings of Cushing’s syndrome and lab-
oratory findings of suppressed ACTH and cortisol, iatrogenic
Cushing’s syndrome was suspected. After administration of
glucocorticoids by other routes was ruled out, only exposure
to inhaled fluticasone was observed. Adrenal axis suppres-
sion is reported in 20.5% of patients receiving inhaled
corticosteroids. Furthermore, some studies have suggested
that adrenal axis suppression is subject to individual vari-
ability in glucocorticoid action and metabolism, including
CYP3A4 activity, which is the main route of inactivation of
most prescription glucocorticoids.? The drugs the patient
was receiving included cobicistat, a powerful inhibitor of
this metabolic pathway. As an interaction between flu-
ticasone and cobicistat was suspected, both drugs were
suspended, beclometasone was started and the patient’s
ART was switched to bictegravir, emtricitabine and tenofovir
alafenamide. After two months, the Cushingoid appearance
described was seen to have virtually resolved (Fig. 1D and
E), the patient had lost 8kg and his blood glucose lev-
els had returned to normal. Hormone testing showed ACTH
52 pg/mL and baseline plasma cortisol 5.6 png/dl; therefore,
a short stimulation test was performed with 250 ug of ACTH,
yielding a peak plasma cortisol level of 8.49 ug/dl. The clin-
ical and laboratory changes observed following suspension
of both drugs led to the diagnosis of iatrogenic Cush-
ing’s syndrome secondary to interaction between fluticasone
and cobicistat and subsequent tertiary adrenal insufficiency
due to adrenal axis suppression. Replacement therapy was
started with Hidroaltesona (hydrocortisone) 30 mg/day, and
recommendations on the use of glucocorticoids in the event
of surgery or intercurrent disease were provided.

Inhaled corticosteroids, such as budesonide, ciclesonide,
flunisolide, fluticasone, mometasone and triamcinolone, are
CYP3A4 substrates, and therefore have the potential to
interact with inhibitors of this cytochrome such as riton-
avir and cobicistat. These interactions result in increased
exogenous corticosteroid exposure with a risk of developing
Cushing’s syndrome and adrenal suppression.® Beclometa-
sone, despite also being a CYP3A4 substrate, is mainly
hydrolysed by esterases and has low affinity for the glucocor-
ticoid receptor, as well as a short half-life; hence, it should
be considered an option in these patients.* There are pub-
lished cases of iatrogenic Cushing’s syndrome secondary to
interaction between cobicistat and ritonavir with oral and
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Figure 1
suspension of cobicistat and fluticasone.

inhaled corticosteroids.>® A series of 139 cases found that
inhaled fluticasone was involved in 20.1% of these cases.’

The case reported highlights the importance of drug-drug
interactions with the use of CYP3A4 inhibitors. Powerful
CYP3A4 substrate steroids, such as fluticasone, budesonide
and triamcinolone, should ideally not be prescribed to
patients on treatment with inhibitors of this pathway. If
this is unavoidable in the case of a patient with HIV, it is
advisable to use alternative ART combinations not including
cobicistat or ritonavir before introducing steroids. If this is
still not possible, the patient should be monitored closely
in the two to three subsequent months, given the possibility
of the patient developing iatrogenic Cushing’s syndrome like
that reported, and specific algorithms for its management
should be used.®
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Erdheim-Chester disease: Diagnosis m
in endocrinology™

Enfermedad de Erdheim-Chester: diagnostico
en endocrinologia

Dear Editor,

Erdheim-Chester disease (ECD) is a rare form of non-
Langerhans’ cell histiocytosis first reported in 1930. This
disease of unknown aetiology manifests in adults around
their 40s-60s, predominantly in males. It is a multisys-
temic disease featuring bone involvement in all cases, with
a predilection for the long bones.'

Some 50% of cases feature extraskeletal clinical signs
with central nervous system involvement, including central
diabetes insipidus and orbital, cardiac, pulmonary, pleu-
ral, vascular (great vessels), retroperitoneal and cutaneous
involvement. The prognosis depends on the extent of organ
involvement; cardiovascular and central nervous system
involvement are associated with a more serious disease
course.?

We report a case detected in an endocrinology practice
in which ECD was suspected given the existing association
between diabetes insipidus and bone involvement (symmet-
ric osteosclerosis of the long bones) previously reported by
the patient.’ Imaging tests and, in particular, bone biopsy
were key to arriving at the diagnosis.

The patient was a 50-year-old man in follow-up by
rheumatology for migratory arthralgia with bone scintigra-
phy showing diffuse radioactive tracer deposition in the long
bones of the arms and legs, consistent with osteosclero-
sis. At an appointment in early 2019, the patient reported
that he drank around nine litres of water per day due to
intense thirst, whereupon he was referred for assessment
by endocrinology. The possibility of polydipsia was consid-
ered, but ruled out following a dehydration test, with results
consistent with central diabetes insipidus and an excellent
response to desmopressin.

The test results were:

- Hormone tests: no other pituitary or gonadal deficiencies.

* Please cite this article as: Vallejo Herrera MJ, Sanchez Tor-
ralvo FJ, Vallejo Herrera V, Olveira Fuster G, Pérez de Pedro I.
Enfermedad de Erdheim-Chester: diagnostico en endocrinologia.
Endocrinol Diabetes Nutr. 2022;69:444-446.

- Imaging tests: (Fig. 1).

- Computed tomography (CT) of the chest, abdomen and
pelvis: lung parenchyma featuring a ground-glass pattern
with interstitial thickening in the right lower lobe con-
sistent with an inflammatory process, without any other
findings of note.

- Magnetic resonance imaging (MRI) of the brain: multiple
small signal abnormalities on both sides of the midline
of the brain stem and cerebellum. No pathological abnor-
malities were seen in the pituitary gland.

- Positron emission tomography/computed tomography

(PET/CT): diffuse involvement of bone marrow of long
bones, with greater uptake in the left proximal tibial
metaphysis. Hypermetabolic focus in left pons in relation
to active lesion. Increases in hypermetabolic density in
right lung consistent with inflammatory signs which, along
with the hypermetabolic lymphadenopathy reported in
the right paratracheal and subcarinal region, were
suggestive of an inflammatory process.

- Bone biopsy of proximal tibial metaphysis: lesions sug-
gestive of histiocytosis. CD68+, CD1a and S100 negative.
Positive for BRAF V600E mutation.

With the above findings, the patient was diagnosed with
ECD. In this case, the patient was referred to haematology to
start treatment as mandated by the central nervous system
involvement he exhibited.

In adults, the most common type of non-endocrine
involvement in ECD is bone involvement, in the form of
metadiaphyseal osteosclerosis of the long bones (80%-95% of
patients), which can cause bone pain or be asymptomatic.*

Regarding endocrine manifestations,® diabetes insipidus
develops in a third of patients, often as the first sign.®’ Ante-
rior hypopituitarism is found in the vast majority of patients
when complete pituitary function is evaluated. The follow-
ing may appear, in order of frequency: growth hormone (GH)
deficiency, hyperprolactinaemia, gonadotropin deficiency,?
thyrotropin deficiency and corticotropin deficiency. On MRI,
infiltration of the pituitary gland with pituitary stalk thick-
ening is found in 24% of patients.

Testicular failure appears in half of patients, with bilat-
eral testicular infiltration on ultrasound. Adrenal infiltration
on CT is seen in a third of patients and may manifest as
adrenal insufficiency.’

Central nervous system involvement occurs in around
30%-50% of cases. It sometimes leads to severe disability
and constitutes the main factor in a poor prognosis. Pyra-
midal and cerebellar syndromes are the earliest and most
common neurological signs.
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