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strict lockdown; therefore, all contacted patients who freely agreed to participate 
in the survey gave oral consent, according to the policy of our institutions.
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Divergent effects of acute versus chronic glucocorticoids 
in COVID-19

The COVID-19 pandemic has precipitated a search 
for both effective treatments and patient factors that 
predict poor outcome. Although agents ranging from 
convalescent plasma to Janus kinase (JAK) inhibitors have 
been trialled, to date the best evidenced acute therapy 
for severe COVID-19 is glucocorticoids. However, chronic 
glucocorticoid use has been found to increase the risk of 
poor outcomes in patients with COVID-19. This situation  
creates an interesting dichotomy.

Much of the pathology of severe acute COVID-19 is 
driven by the consequences of unconstrained activity of 
the host inflammatory response. Glucocorticoids have 

been found to be an effective treatment for COVID-19 
in the acute setting, with 6 mg of dexamethasone 
(equiv a lent to 40 mg daily of prednisone) daily for up to 
10 days reducing mortality from 25·7% to 22·9% (rate 
ratio [RR] 0·83, 95% CI 0·75–0·93).1 These results were 
even more striking in patients who required oxygen 
(RR 0·82, 95% CI 0·72–0·94 ) or invasive ventilation 
(RR 0·64, 95% CI 0·51–0·81); notably those receiving no 
respiratory support did not benefit.

In contrast to the effect of acute glucocorticoids, registry 
data suggests that chronic glucocorticoids increase the 
odds of hospitalisation for COVID-19 in patients with 
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rheumatic disease, with an adjusted odds ratio (aOR) 
of 2·05 (95% CI 1·06–3·96) in those taking 10 mg or 
more prednisone equivalent.2 Patients with inflammatory 
bowel disease on any dose of systemic glucocorticoids 
had increased odds of COVID-19 related death (OR 11·62, 
95% CI 2·09–64·74).3 In both these studies, logistic regres-
sion models adjusted for disease severity to address con-
founding by indication. This deleterious effect has even 
been reported for inhaled therapy, wherein patients with 
chronic obstructive pulmonary disease and asthma using 
inhaled gluco corticoids had an increased risk for COVID-19 
death compared with those taking other respiratory 
medi cations (eg, people with chronic obstructive pulmo-
nary disease taking any dose, adjusted hazard ratio [aHR] 
1·39, 95% CI 1·10–1·76; people with asthma taking high 
dose, aHR 1·55, 95% CI 1·10–2·18).4

Why might this dichotomy exist? These divergent 
effects of glucocorticoids exist alongside the divergent 
effects of the immune system itself on health—profound 
immunodeficiency is just as harmful as its opposite, the 
excessive immunity, as exemplified by autoimmune 
disease but also by systemic inflammatory reactions during 
acute COVID-19. Glucocorticoids suppress effec tor T cells 
but can increase regulatory T-cell numbers,5 indicating 
the sophistication of the actions of supraphys io log ical 
concentrations of glucocorticoids on immunity. However, 
the role of endogenous gluco corticoids in controlling 
immune responses is context-dependent, with acute stress 
inducing activation of the hypothalamo-pituitary-adrenal 
(HPA) axis and suppressing glucocorticoid pro duc tion,6 
but chronic stress, which disrupts the HPA axis differently, 
able to trigger the onset of autoimmune disease.7 This 
situation highlights the additional impact of time, or 
chronicity, on the net outcome of the inter action between 
gluco corticoids and immunity. So, are the divergent effects 
of acute glucocorticoids benefiting established COVID-19 
versus chronic steroids increas ing the risk of poor out-
comes, due to dose, timing, or something else?

The short answer is that we do not yet know. Why 
should acute glucocorticoids work? Many studies indi-
cate the massive overproduction of multiple cytokines 
during acute COVID-19, indicative of hyperinflammation. 
Clinically relevant therapeutic effects in acute COVID-19 of 
targeted anti-cytokine therapies such as tocilizumab (anti-
interleukin-6 receptor) have not been shown;8 in con trast, 
glucocorticoids, via their direct actions on the promiscuous 
transcription factor NF-κB as well as the induction of 

anti-inflammatory proteins such as glucocorticoid-
induced leucine zipper (GILZ), have extremely broad 
immune effects. While we await under standing of the 
chief cytokine culprits of severe COVID-19, it might be that 
broad targeting is more fruitful; murine studies suggest 
the potential of greater effects of dual cytokine blockade 
than those of blocking individual cyto kines.9 This is further 
supported by the evidence, albeit limited, that JAK kinase 
inhibitors such as baricitinib, which also have a mechanism 
encompassing blockade of multiple cytokines, can be 
beneficial for the treatment of COVID-19.

How does this differ from the effect of chronic gluco-
corticoids on risk of severe COVID-19? Known risks for 
poor COVID-19 outcomes include obesity and other 
adverse health indicators, which might be associated 
with glucocorticoid use.10 Intriguingly, suppression of 
type I interferon (IFN) by neutralising anti-IFN autoanti-
bodies, which in some cases even pre-date SARS-COV-2 
infection, has been shown to correlate strongly with 
adverse outcomes in COVID-19;11 type I IFNs are a crucial 
component of the innate immune response to viral 
infection. The effects of glucocorticoids on the IFN 
pathway remain incompletely understood; low pharma -
cological concentrations of glucocorticoids such as 
those achieved with oral doses of glucocorticoids do not 
appear to suppress IFN production, as Toll-like receptor-
dependent activation of NF-κB during the events lead ing 
to IFN transcription evades glucocorticoid inhibition.12 
However, glucocorticoids do suppress events entrained 
by IFN receptor ligation, typically measured via readouts 
of IFN gene expression, including during viral respira-
tory infection. These effects can result in increased 
viral replication, another risk factor for poor COVID-19 
outcomes.13 Resting levels of the glucocorticoid medi ator 
GILZ constrain initiation of T-cell and B-cell activa tion,14,15 
potentially explaining weaker adaptive immune responses 
during initial stages of infection in patients taking 
glucocorticoids that could also result in higher viral load.

In the end, countless hypotheses could explain the 
divergence between beneficial acute and harmful chronic 
effects of glucocorticoids on COVID-19; resolving this 
will require intensive biological profiling and potentially 
machine learning approaches. The data demonstrate that 
broad suppression of the aberrant hyperinflammatory 
response during acute severe COVID-19 is beneficial, 
however this has only been shown during a critical window 
of illness severity, and this finding is at odds with higher 
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risk in patients taking chronic, lower dose glucocorticoids. 
There is little doubt that even with wide spread vaccination 
COVID-19 will remain a threat for a subset of patients, 
potentially including those receiv ing glucocorticoid treat-
ment for autoimmune disease. There  fore, it behoves us 
to continue to investigate and clarify the divergent effects 
of treatments such as gluco corticoids in order to educate 
patients and health-care providers.
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A call for papers: EULAR 2021
Much has changed since the launch of The Lancet 
Rheumatology in 2019; since early 2020, the world has 
been gripped by the COVID-19 pandemic, a crisis that 
has seen rheumatology and rheumatologists rise to 
the forefront of cross-specialty collaborations, clinical 
trials, and front-line patient care. Despite the challenges 
of a global pandemic, robust research and trials on 
rheumatic and musculoskeletal conditions have forged 
ahead. 

To highlight some of the latest research in the field, 
The Lancet Rheumatology is planning to publish late-
breaking content to coincide with the Annual European 
Congress of Rheumatology (EULAR 2021), which will be 
held virtually on June 2–5, 2021. 

We welcome high-quality submissions across all 
areas of rheumatology and musculoskeletal disease, 
particularly clinical trials and research that will change 
clinical practice or current thinking. We are also keen to 
see submissions that bridge specialities; those in which 

traditional rheumatic and musculoskeletal diseases 
might overlap with and reciprocally inform other 
conditions, as has been so powerfully demonstrated for 
COVID-19.

The journal has a rigorous fast-track peer review 
process for original research, which reflects our belief 
in the timely dissemination of high-quality data to 
the community. If you are presenting your research 
at EULAR 2021, we can time publication to your 
presentation. Please submit your paper through 
our online submission system mentioning this call 
for papers in your covering letter. The deadline for 
submissions is Friday, March 12, 2021. We look 
forward to receiving your research submissions and 
continuing to work alongside you to advance the field 
of rheumatology and help improve the lives of patients.
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