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Use of glucocorticoids in 
patients with adrenal 
insufficiency and 
COVID-19 infection 
In March 2020, severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), 
the cause of coronavirus disease 
(COVID-19), reached pandemic level 
with a high global mortality rate.1 The 
initial immune response to viral load is 
followed by an uncontrolled cytokine 
storm with hyperinflammation and 
immunosuppression. In the patients 
who are critically ill, infected alveolar 
epithelial cells trigger the release 
of inflammatory cytokines, which 
activates fibroblasts. Subsequently, 
uncontrolled viral propagation induces 
cytotoxicity and hyperactivation of 
immune cells. The cytokine storm 
leads to increased clotting, vascular 
inflammation, thromboembolism, and 
hypotensive shock. 

Glucocorticoids have both 
stimulating and inhibitory effects on 
the immune response. In the initial 
phases of an infection, physiological 
glucocorticoid concentrations help 
to prime the immune system. In 
turn, this response activates the 
hypothalamic–pituitary–adrenal (HPA) 
axis to mild immunosuppression to 
reduce autoimmunity and cytokine 
toxicity. In critical illness (eg, COVID-19 
pneumonia), HPA activation might 
be blunted, leading to corticosteroid 
insufficiency related to critical illness.2 

The rationale for use of gluco
corticoids in lung damage lies in their 
ability to reduce inflammation and, 
ideally, fibrosis. However, the absence 
of benefit on overall survival has 
discouraged their use3 to the point 
that WHO guidance on management 
of COVID-19 advises against cortico
steroids, unless indicated for other 
reasons.4 Adrenal insufficiency is one 
of those reasons and standard care 
suggests to apply the so-called sick day 
rules when COVID-19 is suspected.5 

Patients with adrenal insufficiency 
have an increased risk of infection due 

to their depleted innate immunity, 
characterised by increased monocytes 
and decreased cytotoxic natural 
killer cells,6 which could facilitate the 
worsening of a SARS-CoV-2 infec
tion into severe acute respiratory 
distress syndrome. Given the role of 
the HPA axis in stress priming the 
immune response, patients with 
adrenal insufficiency are intuitively 
at high risk of infection, especially as 
corticosteroid therapy during infection 
is still largely tailored empirically, often 
disregarding timing and dosage. The 
rationale of the more the better avoids 
risking inadequate concentrations 
of corticosteroids. However, mild 
COVID-19 symptoms such as fatigue, 
malaise, gastrointestinal symptoms, 
and diarrhoea are common in 
patients with adrenal insufficiency, 
and patients’ fears might lead them 
to increase their dose unnecessarily. 
Establishing the correct timing of 
stress dose administration relative to 
the degree of inflammatory damage 
and the desired effect on the immune 
system is crucial—ie, not too early, not 
too late. 

Given that hydrocortisone clearance 
decreases with stress, in mild 
symptomatic COVID-19 it seems 
safe to replace the missing stress-
induced cortisol rise with additional 
doses (at least doubling the original 
regimen). In cases of persistent fever 
or progression of respiratory damage 
to severe pneumonia, an initial bolus 
of 50–100 mg of hydrocortisone 
followed by continuous intravenous 
infusion of 200 mg of hydrocortisone 
would be the most appropriate 
replacement for patients with adrenal 
insufficiency.7 Such regimen can 
reduce the harmful effects of peaks 
and troughs of hydrocortisone on 
the immune system,7 and the length 
of stay in an intensive care unit.8 
Hydration and electrolyte balance 
should also be corrected promptly, as 
severe hypotension is very frequent 
with disease progression. There is 
also increasing concern over the dis
seminated thromboembolic disease 

observed in severe COVID-19. Given 
the coagulation abnormalities 
associated with glucocorticoid use, low 
molecular weight heparin should be 
introduced early.9 

In summary, tailoring of gluco
corticoid stress regimens in COVID-19 
requires a more evidence-based 
approach. The pathophysiology of 
immune response and the systemic 
complications associated with a SARS-
CoV-2 infection set the pace, and the 
protocol should be adapted to the 
patient’s clinical stage.
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