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Abstract

Introduction: Ketoconazole has long been the first-line medical therapy for controlling hypercortisolism secondary to either pitu-
itary or adrenal pathology. However, it is largely unavailable in most countries. As a result, we have turned to fluconazole as a viable
alternative in view of its favourable safety profile.

Case Presentation: A 50-year-old lady developed recurrent Cushing’s disease after being in remission following transsphenoidal
surgery (TSS) for a left pituitary microadenoma 16 years ago. The repeat MRI showed a right pituitary microadenoma (1.7 mm X
1.3 mm) for which she underwent a second TSS. However, she continued to have persistent hypercortisolism despite repeated MRIs
showing absence of tumour recurrence. She refused bilateral adrenalectomy and external radiotherapy. Ketoconazole was com-
menced at 200 mg twice daily for disease control but this was hindered by intolerable side effects including pruritus and skin ex-
foliation. In the meantime, she suffered a right hypertensive basal ganglia hemorrhage. Treatment was subsequently switched to
cabergoline and the dose titrated to 0.5 mg daily. Fluconazole 400 mg daily was later added to control the persistent disease. Her
clinical and biochemical parameters improved markedly three months after the addition of fluconazole. No adverse event was re-
ported. Her disease has remained stable for the last 15 months up until the time of the recent clinic review.

Conclusions: This case demonstrates the long-term efficacy of fluconazole in tandem with cabergoline for the control of recurrent

Cushing’s disease.
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1. Introduction

Oral ketoconazole has long been used as one of the
first-line agents for controlling hypercortisolism of pitu-
itary oradrenal origin in cases where surgery is not feasible
or is non-curative. However, lately, it has not been widely
available due to either suspension or restriction of its use
in many countries owing to the various reported serious
adverse reactions.

A recent local report published in the Malaysian ad-
verse drug reactions newsletter (MADRAC) pointed out
that a total of 26 adverse drug reactions (ADRs) with 47 ad-
verse events associated with the use of oral ketoconazole
have been documented since 2001. Of all the ADR reports,
30% were related to liver toxicity, whereas the other ad-
verse events included milder forms of liver impairment as
well as dermatological complaints. No mortality was re-

ported. In unison with the actions taken by other interna-
tional regulatory authorities, the Malaysian drug control
authority (DCA) has issued a directive in April 2014 limit-
ing the use of oral ketoconazole to hospitals only and to
specific conditions when other effective antifungal thera-
pies are not available or cannot be tolerated (1).

Consequently, fluconazole, another azole antifungal
agent, has been recruited as a viable substitute for the med-
ical management of Cushing’s syndrome owing to its fa-
vorable safety profile.

2. Case Presentation

A 50-year-old female achieved remission of Cushing’s
disease after transsphenoidal surgery (TSS) in 1995. She
presented to the endocrinology clinic in 2011 with a 3-year
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history of hypertension and gradual weight gain. On ex-
amination, she was hypertensive (blood pressure, 154/97
mmHg) and overweight (body mass index, 25 kg/m?). She
had moon face, thin skin, easy bruising, and purplish striae
over her thighs. Other systemic examinations were un-
remarkable. Her early morning serum cortisol and 24-
h urine cortisol levels were markedly elevated at 5,547
nmol/L (171 - 536 nmol/L) and 3974.4 nmol/24 h (88.32 -
670.68 nmol/24 h), respectively. These results were accom-
panied by increased adrenocorticotropic hormone levels
[89 pg/mL (0 - 46 pg/mL)]. The levels of other anterior pi-
tuitary hormones were normal. Oral glucose tolerance
test excluded the diagnosis of diabetes. Her bone density
measurements were normal. Magnetic resonance imaging
(MRI) of the pituitary showed a right pituitary microade-
noma measuring 1.7 mm x 1.3 mm. There was no compres-
sion of the optic chiasm, and the pituitary stalk was clearly
visible (Figure 1A).

A diagnosis of recurrent Cushing’s disease was made,
and the patient underwent a second TSS in 2012. Unfortu-
nately, her disease persisted after the surgery. Her serum
cortisol level after an overnight dexamethasone suppres-
sion test was 600 nmol/L and 24-h urine cortisol level was
902 nmol/24 h (357- 851 nmol/24 h). Arepeat MRI, however,
showed no tumor recurrence (Figure 1B). The patient was
offered pituitary radiotherapy or bilateral adrenalectomy,
but she politely refused both treatment modalities.

Ketoconazole was commenced at 200 mg BD to con-
trol the disease. Hydrocortisone 10 mg in the morning and
5 mg at noon was then added as a block-and-replace reg-
imen due to the development of hypocortisolism symp-
toms a month later. However, the patient developed trou-
blesome pruritus and skin exfoliation with ketoconazole,
which hindered its use, particularly when the dose was es-
calated to 200 mg TDS. Consequently, her disease contin-
ued unabated; at the same time, she suffered a right hyper-
tensive basal ganglia hemorrhage in 2014 requiring right
craniotomy and clot evacuation. The treatment for hy-
percortisolism was subsequently switched to cabergoline,
which was titrated to 0.5 mg daily. Despite this, the disease
remained active. The patient’s Cushingoid features per-
sisted, and her blood pressure was still poorly controlled.
Morning serum cortisol levels increased to 763 nmol/L.
Hence, fluconazole 400 mg daily was later added. Her
clinical and biochemical parameters markedly improved
3 months after the addition of fluconazole (Figure 2). In
September 2016, hydrocortisone was added to the existing
therapy as a block-and-replace regimen upon noting that
the patient’s 24-h urine cortisol levels were within the low-
normal range (155 nmol/24 h).

Her disease continued to remain stable for the last 15
months up until the time of the recent clinic review (Figure

2). No adverse event was reported with the use of a combi-
nation of cabergoline and fluconazole.

2.1. Patient Consent

Informed consent has been obtained from the patient
for publication of this article and the accompanying im-
ages.

3. Discussion

TSS performed by a dedicated pituitary surgeon is the
optimal management of Cushing’s disease (2). In our pa-
tient with recurrent Cushing’s disease with a potentially
resectable lesion on MRI, a repeat TSS was performed. How-
ever, the disease persisted after the surgery despite no ev-
idence of tumor recurrence on the postoperative MRI. In
such cases, the choice for a second-line therapy would be
radiotherapy, bilateral adrenalectomy, or medical therapy.
Our patient chose the latter after a thorough explanation
of the risks and benefits associated with each option by the
managing team.

Ketoconazole, an imidazole fungicide, has long been
used as the first-line agent for the medical management of
Cushing’s disease, albeit its use is off-label. It inhibits side-
chain cleavage enzymes 17,20-lyase and 115-hydroxylase,
thus, reducing cortisol and adrenal androgen synthesis (3).
Amulticenter retrospective study involving 200 French pa-
tients with Cushing’s disease who were treated with ke-
toconazole monotherapy showed that up to three quar-
ter of them experienced a decrease in urinary free corti-
sol levels by more than half. The median final dose of ke-
toconazole was 600 mg/day (4). Despite having good ef-
ficacy both as a steroidogenesis inhibitor and antifungal
agent, the reported adverse reactions associated with its
use have raised safety concerns. The estimated incidence
rate of symptomatic ketoconazole-induced hepatotoxicity
varies from as low as 0.007% (5) to as high as 0.05% (6) and
0.2% (7). Other adverse effects reported with ketoconazole
use include gastrointestinal complaints (such as nausea,
vomiting, abdominal pain, and anorexia), adrenal insuffi-
ciency, skin rash, pruritus, and drug-drug interactions (8).

Considering the fact that the risks of potential harm
outweigh its benefits, oral ketoconazole was discontinued
in Australia in December 2013 (9), Hong Kong in 2014 (10),
and China in 2015 (11). Similarly, the suspension of oral
ketoconazole throughout the European Union was advo-
cated by the European medicines agency’s committee on
medicinal products for human use in 2013 (12). Never-
theless, a year later, the committee for orphan medicinal
products concluded that Ketoconazole HRA is of signifi-
cant benefit to patients affected by Cushing’s syndrome,
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Figure 1. Pituitary MRI before (A) and five months after (B) the second TSS. A, MRI of the pituitary at presentation revealed a right pituitary microadenoma measuring 1.7 mm
X 1.3 mm (yellow arrow head). B, MRI of the pituitary five months after TSS showed no evidence of tumour recurrence.
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Figure 2. Serial morning serum cortisol levels (chart a) and 24-hour urine cortisol levels (chart b) following second TSS in response to the various medical therapies employed
(x axes). Letters along the x-axes represent the initiation of the following agents: A, Ketoconazole 200 mg twice daily; B, Ketoconazole 200 mg twice daily + Hydrocortisone
10 mg am, 5 mg at noon; C, Ketoconazole 200 mg thrice daily; D, Cabergoline 0.5 mg 3 times per week (Ketoconazole was withheld due to adverse effect); E, Cabergoline 0.5
mg daily (continued); F, Fluconazole 200 mg daily and increased to 400 mg daily after a week. Note: (i) the interval between the two dotted lines in ‘chart A’ represents the
normal range of serum cortisol levels; (ii), twenty four-hour urine cortisol values were expressed as multiples of upper limit of normal (ULN) for the respective assays due to
variable reference range of normal values from the 3 different laboratories.

and therefore, it should remain in the community register ~ ketoconazole-related risk of potentially life-threatening
of orphan medicinal products (13). Conversely, the United hepatotoxicity in 2013 and recommended that oral keto-
States food and drug administration (U.S. FDA) cautioned conazole should only be used for endemic mycoses and
healthcare professionals as well as patients about the = when no other suitable option is available. Due to the
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inhibition of CYP3A4 enzyme by oral ketoconazole, co-
administered drugs should be evaluated for possible inter-
actions prior to prescription (14). The Malaysian DCA has
echoed the actions taken by the U.S. FDA (1).

Our patient did not experience any liver toxicity, but
had intolerable skin exfoliation and pruritus associated
with the use of oral ketoconazole, which precluded its con-
tinued use. The presence of troublesome side effects as
seen in the present case, along with a rather limited access
to the oral formulation in this country, warrant the search
for further alternative medications for the effective control
of hypercortisolism. Fluconazole is an attractive alterna-
tive to ketoconazole as it is better tolerated and is found
to be less toxic. Structurally, it has a comparatively small
molecular size and lower lipophilicity. Unlike ketocona-
zole, which is extensively metabolized in the liver, flucona-
zoleis cleared by the kidneys largely unconverted (15). This
might explain the lower risk of hepatotoxicity associated
with fluconazole use.

Riedl et al. demonstrated the efficacy and safety of flu-
conazole in treating Cushing syndrome secondary to an
adrenocortical carcinoma over an 18-month period (16).
Even with a dose escalation up to 400 mg per day, no side
effects were observed. This study also examined the in
vitro effect of fluconazole on glucocorticoid production
and compared it with that of ketoconazole using a rat
adrenocortical cell line. Fluconazole significantly inhib-
ited corticosterone synthesis by rat adrenocortical cells, al-
though this effect was less potent than that of ketocona-
zole (16). Furthermore, in vitro effects of fluconazole on
steroidogenesis were confirmed in primary cultures of hu-
man adrenocortical tissues and two adrenocortical carci-
noma cell lines (17). It was observed that the inhibition
exerted by fluconazole mainly involved the enzymes 113-
hydroxylase and 17a-hydroxylase (17).

Burnsetal. reported a case of prolonged in vivo efficacy
of fluconazole in the medical management of Cushing’s
disease when used in addition to metyrapone. Metyrapone
750 mg TDS was commenced for recurrent Cushing’s dis-
ease 6 months after TSS. This was followed by ketocona-
zole 400 mg daily with a subsequent reduction of the
metyrapone dosage. Fluconazole 200 mg daily with a
later escalation to 400 mg daily substituted ketoconazole
when it became unavailable. This combination normal-
ized serum cortisol levels and urine cortisol:creatinine ra-
tio for 6 months before the administration of radiotherapy
(18).

Our patient remained eucortisolic for the last 15
months up until the time of the recent clinic review while
on a combination regimen of fluconazole and cabergo-
line. No adverse event has been reported so far. This case
demonstrates the efficacy of fluconazole in tandem with

cabergoline for a long-term control of recurrent Cushing’s
disease. In agreement with the previous in vivo report (18),
it supports the notion that fluconazole is a viable substi-
tute for ketoconazole in the medical management of this
rare but serious condition.
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