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Patients with Cushing’s syndrome (CS) have an increased
susceptibility to infections that contribute to their higher
mortality. Cortisol excess reduces B-cell development and
proliferation, T helper 1 lymphocyte response, and induces
neutrophilia with an increase in neutrophil/lymphocyte
(N/L) ratio in a concentration-dependent manner [1]. These
changes are associated with more severe, protracted clinical
course, and disseminated forms of common viral infections
such as influenza and likely also to the novel severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Given
the high mortality of untreated CS, a rapid surgical
approach to the cause of the hormonal excess is the first-tier
option. In the current pandemic scenario, access to surgical
procedure have been necessarily restrained, as most of our
affords have been shifted to handle COVID-19 patients.
Moreover, hospitalization and surgical stress are associated
with changes in immune profile that can further exacerbate
immunodepression in CS patients. Alternative therapies
based on cortisol-lowering medications, usually considered
second-line option after surgical failure, can actually allow
to reschedule the intervention. Commercially available
steroidogenesis inhibitors, such as ketoconazole and
metyrapone, have several advantages due to the convenient
way of administration, rapid onset of action and their pos-
sible use in all type of CS. Furthermore, they act on
androgens secretion which has recently become of interest
in SARS-COV-2 infection; androgen action has been
pointed out as a potential contributor to the higher pre-
valence of COVID-19 among men and their worse outcome
compared to female [2]. A possible explanation to this
gender-related difference is connected to the expression of

transmembrane protease serine 2 (TMPRSS2) in bronchial
epithelium whose expression is finely regulated by andro-
gen signaling. TMPRSS2, firstly studied in prostate cancer,
was indeed found as essential to activate the spikes, induce
viral spread, and pathogenesis in the infected hosts [3].

Since CS is a condition frequently associated with
androgen excess in female, it is a fair assumption to spec-
ulate that these patients might have higher expression of
TMPRSS2 and consequently an increased risk of COVID-
19 infection. Cortisol excess can be easily reverted by
effective surgery; however, given the restricted access to
surgical operation theater, interventions are not feasible at
this very moment. Not to mention that CS carries important
comorbidities such as hypertension, diabetes, and increase
venous thromboembolism, all of which have already been
associated with poorer prognosis in infected patients [1].

Lastly, the fact that both SARS-Cov-2 infection and CS
itself contribute to increase N/L ratio, in turn associated
with more severe disease, questions the legitimacy to
operate these patients in such setting.

Bearing this in mind, CS patients should probably be
temporary managed with medical therapy, choosing keto-
conazole as first medical option due to its effect of inhibi-
tion of androgens secretion. Ketoconazole is an imidazole
derivative antifungal agent that inhibits multiple cyto-
chrome P450 enzymes, namely side-chain cleavage, 17,20-
lyase, 11-b-hydroxylase, and 17-a-hydroxylase. The overall
result in both genders is an antiandrogen action. Ketoco-
nazole is generally well tolerated with mild gastrointestinal
side effects, and has an overall efficacy around 50% with
concomitant improvement of signs and symptoms. Severe
hepatitis is very rare, but liver function monitoring is
necessary on a monthly basis for 3 months, as well as at
therapy initiation or at dose increase. When a CS patient is
already affected by COVID-19 infection, it is probably
more careful to withdraw ketoconazole therapy due to
potential drug-drug interactions and possible QTc interval
elongation. To add, androgen blockade becomes question-
able once symptoms are already present, because
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TMPRSS2 seems to be involved in the early phase of
infection.

Even though metyrapone treatment has a quicker onset of
action than ketoconazole, it may cause the accumulation of
androgenic precursors secondary to the blockade of cortisol
synthesis, that can virtually enhance TMPRSS2 expression
and favor infection.

In conclusion, there is a need to adapt our usual endo-
crine care-path to the pandemic crisis. Cortisol-lowering
medication with concomitant antiandrogen therapy might
prove beneficial on viral load and severity of lung invol-
vement. Although the effectiveness of antiandrogen therapy
is still purely speculative, it is worth a try; we therefore
suggest to prefer ketoconazole over other medications to
reduce host vulnerability to COVID-19 in newly diagnosed
CS. Until the contribution of androgen will be clarified,
there is no need to shift patients already on treatment with
other cortisol-lowering medications to ketoconazole, if they
have satisfactory hormonal control. Surgery remains the
only curative option and should be performed as soon as
clinical activity returns to normal. Further studies are still
required to verify this hypothesis and confirm the role of
antiandrogen therapy in COVID-19 prevention.
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