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OPINION

Systemic steroids in patients with COVID‑19: pros and contras,
an endocrinological point of view
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Systemic corticosteroids are not currently recommended
for the treatment of lung injury related to the Severe Acute
Respiratory Syndrome-CoronaVirus-2 (SARS-CoV-2) infection [1]. In the past, steroid administration did not clearly
improve the mortality rate of patients affected by SARSCoV-related pneumonia against possible collateral effects
and seemed to reduce the clearance in the respiratory tract
of Coronavirus associated with Middle Eastern Respiratory
Syndrome (MERS-CoV) [1]. Nevertheless, corticosteroids are often used in viral pneumonia, particularly when
specific conditions and comorbidities are present (asthma
exacerbation, chronic obstructive pulmonary disease, septic shock refractory to fluid resuscitation and vasopressor
administration).
During the current pandemic of 2019 Coronavirus Disease (COVID-19), many therapeutic protocols adopted in
Intensive Care Units (ICUs) and Infectious Disease Departments include high dose systemic corticosteroids for the
treatment of moderate to severe respiratory insufficiency [2],
as indicated in the Acute Respiratory Distress Syndrome
(ARDS). Even in ARDS non-related to COVID-19, the main
indications for steroid treatment are the probable response of
the underlying pathological triggering process and patient’s
comorbidities; in the absence of these conditions, there is
only a modest evidence of reduced mortality when corticosteroids are administered early (within the first 14 days) in
the presence of persistent severe respiratory failure despite
of standard therapy [3].
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As endocrinologists, we do believe the potent anti-inflammatory properties of synthetic steroids are clear-cut [4] and,
to our knowledge, definitive evidence that other anti-inflammatory strategies provide better efficacy is still lacking, at
least in COVID-19.
The specific mechanism by which steroids would act on
sustained lung inflammation, as well as the definition of the
best drug to use and even the adequate treatment duration
are still objectives of ongoing clinical trials.
Indeed, although synthetic steroids share a marked antiinflammatory action and poor mineralocorticoid effects,
their bioequivalence and different kinetics must be carefully
considered. Hydrocortisone is indicated in septic shock at
a dose of 200–400 mg/day to avoid Critical Illness Related
Corticosteroid Insufficiency (CIRCI); it presents a little antiinflammatory action and should be administered every 8 h
due to its reduced half-life. Methylprednisolone, instead, can
be indicated in severe ARDS at a dose of 0.5–2 mg/kg/day;
it shows a prolonged half-life together with a good penetration into lung tissue and can be administered once-a-day.
Finally, dexamethasone, the most powerful synthetic steroid,
widely used for its marked anti-edema properties, provides
the most consistent duration of action and, recently, a large
randomized controlled trial suggested its efficacy in moderate to severe ARDS patients [5].
The use of similar doses of potent corticosteroids requires
a profound knowledge of the related side effects (e.g. avascular necrosis, psychosis, diabetes), their adequate prevention
and a prompt treatment if necessary.
The ability of synthetic steroids to induce a persistent
inhibition of the Hypothalamic–Pituitary–Adrenal (HPA)
axis, even after a short period of treatment, is not clearly
predictable due to the high inter-individual variability in
pharmacokinetics and in Glucocorticoid-Receptors (GRs)
sensitivity. Moreover, the pathological changes in cortisol
metabolism and action in critically ill patients (reduced
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cortisol degradation, altered binding protein levels, etc.) are
well known.
On this basis, parenteral administration of high doses of
methylprednisolone (e.g. up to 8 mg/Kg/day for variable
time in our Country) or dexamethasone (e.g. 20 mg/day for
5 days, then 10 mg/day for 5 days), besides monitoring of
side effects, requires a cautious dose tapering toward substitutive dose likely to be continued until the end of the acute
phase of COVID-19.
Whenever the withdrawal of synthetic steroids is done,
careful attention should be given to a consequent phase of
adrenal insufficiency [6, 7]. Considering that the evaluation of cortisol concentrations and its response to ACTH
stimulation are unlikely feasible in critically ill patients, the
opportunity of a transient replacement treatment with hydrocortisone should be considered until the end of the disease.
This approach is supported by other relevant aspects.
The occurrence of adrenal insufficiency is even more
likely in therapeutic schemes including ritonavir (RTV),
an antiviral drug which is also a powerful inhibitor of the
cytochrome P450 3A4 (CYP3A4). By increasing the concentrations of the other drugs metabolised by the same pathway, such as corticosteroids, this protease inhibitor is able
to promote a iatrogenic hypercortisolemic condition, which
in turn leads to a reduced synthesis and release of CRH and
ACTH, inducing a subsequent hypocortisolemic state [8].
Therefore, the abrupt discontinuation of a systemic steroid,
particularly when associated with RTV, could be hazardous in ICUs patients being able to hesitate in open adrenal
insufficiency. At the same time, the frequent side effects of
other combination treatments, such as hydroxychloroquine
(i.e. hypoglycaemia) and antiviral drugs (i.e. diarrhea), could
mask a new onset hypocortisolemic state, which conversely
would promptly require adrenal replacement therapy.
Moreover, due to the high homology with the structure
of the original SARS-CoV, also antibodies produced against
SARS-CoV-2 have been hypothesized to cross-react with the
ACTH peptide, potentially contributing to a relative cortisol
deficiency [9].
Even more important, adrenal insufficiency is associated
to a significant reduction in the natural killer cell function
that would in turn impair the recognition and elimination of
virally infected cells [10]. Consequently, hypocortisolemic
patients should have to be monitored for a possible resurgence of the infectious state, but, despite this, the novel
acquired antiviral immune deficiency could be associated
with an increased mortality in respiratory infections such
as COVID-19.
In all, although the administration of supraphysiological
doses of corticosteroids in viral pneumonia is still matter
of debate [2–5], based on the previous considerations, we
believe that systemic steroids should not be precluded to
critically ill patients, providing the correct dose scaling.
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We should consider that the normal adrenal response to
stress is estimated at a five- to ten-fold increase, and there is
no doubt that COVID-19 infection represents a condition of
dramatic and prolonged stress; on the other hand, we don’t
know almost anything about the capability of the endogenous HPA axis to appropriately respond in this condition. As
an adequate HPA response to COVID-19 infection is needed,
but we cannot rely on the evidence that this takes place, we
believe that this should represent one more good reason to
consider corticosteroids for treatment of these patients.
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