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ABSTRACT

COVID-19 is a new infectious disease causing
severe respiratory failure and death for which
optimal treatment is currently unclear. Many
therapies have been proven to be ineffective;
however, promising findings related to corti-
costeroid therapy have been published. Analysis
of published data including in this issue sug-
gests that therapy with corticosteroids in the
range of 6 mg of dexamethasone (or equivalent)
per day likely has a positive effect in patients
requiring mechanical ventilation but there
remains considerable doubt in patients over the

age of 70, in patients with diabetes and patients
with milder disease. Clinicians must consider
the individual potential risks and benefits of
corticosteroid in patients with COVID-19 rather
than routinely using them until more data is
available.
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Key Summary Points

Steroids should not be given to every
patient with COVID-19.

More data is needed in specific patient
cohorts.

A benefit of corticosteroids has not been
established in those over 70 years of age.

Hyperglycemia is a significant risk in
individuals with diabetes and this
subgroup of patients has not been well
studied for a risk–benefit analysis of
steroids.

Longer outcomes than 28 days are
required to properly assess whether
corticosteroid therapy truly improves
patient outcomes.
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COVID-19 has posed a challenge not seen in
the western world from an infectious disease
since at least the polio epidemics of the 1940s
and 1950s and in scale of mortality and mor-
bidity not since the 1918 influenza pandemic.
The initial response by the medical and scien-
tific community was far less than exemplary.
Tens if not hundreds of thousands of patients
have been given a huge array of experimental
therapies in all kinds of combinations, often
with minimal scientific support of efficacy, in a
completely haphazard manner that prohibits
any assessment of their effect on outcomes [1].
Across multiple countries physicians unlearnt
decades of progress in evidence-based medicine
in the face of a new challenge and a desperate
desire to ‘‘do something’’.

Now, more than 6 months into the COVID-
19 pandemic, we are finally seeing research data
that is robust enough to guide therapeutic
decisions. Early leading candidates lopinavir
and ritonavir appear to be ineffective [2], as is
hydroxychloroquine [3, 4]. Remdesivir may
have some benefit in reducing the duration of
symptoms in milder disease but does not appear
to significantly alter the course of severe disease
or reduce mortality [5–8], although further
studies are awaited. Tocilizumab has also
apparently failed to reduce mortality or severity
of disease in COVID-19 in the pivotal phase III
trial but full results are yet to be published [9].

The randomised evaluation of COVID-19
therapy (RECOVERY) collaborative recently
published their analysis of dexamethasone as
one arm of an open-label, platform trial in
COVID-19 [10]. The dose of steroid used, 6 mg
of dexamethasone or approximately 32 mg of
methylprednisolone, for up to 10 days is
important as significantly higher doses were
used in China [11] earlier in the epidemic and
daily doses of 60 mg of methylprednisolone
have been consistently associated with higher

mortality and superinfections (such as invasive
aspergillosis) in primary influenza pneumonia
due to seasonal [12] and pandemic influenza A
H1N1pdm infection [13]. While the RECOVERY
study showed a small mortality benefit to dex-
amethasone therapy (2.8% absolute difference
overall), there are a number of concerns
regarding the data and its interpretation. The
overall mortality in RECOVERY appears to be
quite high, especially in the milder (17.8%) and
intubated (40.7%) cohort placebo groups,
compared to some centres [14, 15], questioning
the likely benefit of steroids in optimal condi-
tions of care. Mortality was also measured at
28 days, despite evidence that adverse impacts
of steroid administration in other acute condi-
tions may be seen up to 90 days [16]. Perhaps
not surprisingly, no benefit was observed in
patients who were started on therapy prior to
requiring oxygen. Equally, the RECOVERY
cohort was quite young (mean age 59 years) and
it should be noted that stratified analysis of
older age groups showed no benefit of steroid
therapy in patients aged over 70 years. Hyper-
glycaemia, a common side effect of corticos-
teroids, is associated with worse outcomes in
COVID-19 [17]; however, despite 25% of sub-
jects in the RECOVERY trial having diabetes,
this subset of patients was not analysed
separately.

Adding further caution to the use of steroids
in COVID-19, an even more recent randomised,
placebo-controlled, double-blind study of
0.5 mg/kg of methylprednisolone conducted in
Brazil in 393 patients found no difference in
28-day mortality and patients on steroids
required more insulin therapy [18]. In a modi-
fied intention to treat analysis (excluding
patients randomised but who never received a
first dose of steroids or placebo), Jeronimo et al.
[18] observed that 28-day mortality was 38.2%
in the placebo group and 37.1% in the
methylprednisolone group (p = 0.629). Mortal-
ity at day 7 showed a trend to better outcomes
with steroids (16.5% vs 23.6%, p = 0.089) but
this had largely reversed by day 14 (27.3% vs
31.7%, p = 0.29). The RECOVERY study cohort
and the Brazil study cohort were, however, sig-
nificantly different. The Brazil cohort were on
average about 10 years younger than in
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RECOVERY, were significantly less likely to
have heart disease (7% vs 28%), and appear to
have significantly more severe disease at enrol-
ment (33.8% on mechanical ventilation vs
15.5%). Clearly more data is required to deter-
mine the subsets of patients with COVID-19
who benefit from steroid therapy.

In this edition, Li et al. provide further data
on the role of corticosteroid pulse therapy in
COVID-19 [19]. In a retrospective study of 475
patients with non-severe COVID, essentially
those without significant respiratory failure or
respiratory distress, they confirm that there was
no improvement in outcomes. Concerningly
virus clearance time and length of hospital stay
were significantly prolonged in those receiving
corticosteroids, with significant implications for
nosocomial spread and hospital resource utili-
sation. As expected with a retrospective study,
the steroid and non-steroid groups were not
well matched, suggesting a potential selection
bias, with the steroid cohort being older and
having more derangement of key blood markers
of infection severity, like lymphocyte count,
lactate dehydrogenase and C-reactive protein.
Significant differences also existed in the num-
ber and type of other experimental therapies
used in each group. While a propensity analysis
was used to try and correct for these key con-
founders, care must be taken to not overex-
trapolate the findings of Li et al., in absence of a
randomized clinical trial of steroid pulses.
Comparing the results of the RECOVERY col-
laborative [10] and those of Li et al. [19] is
problematic in that the dose of corticosteroid
used in the latter was variable, and 0.5–1 mg/
kg/day of methylprednisolone would have been
substantially higher than that in the RECOV-
ERY trial. Long follow-up is also lacking, sug-
gesting underdetection of potential adverse
events. The interaction with coagulation alter-
ations and the concomitant use of anticoagu-
lant therapy, remdesivir use, or the different
oxygenation strategies, also all require further
clarification.

How should clinicians interpret the data
published so far? Despite reservations about the
data as described above, based on the RECOV-
ERY trial [10] because of its large numbers, and
because of other supportive retrospective data

[20], it seems reasonable to use corticosteroids
at a dose not exceeding 6 mg of dexamethasone
(or equivalent) for up to 10 days in patient
requiring mechanical ventilation or with
rapidly progressive respiratory failure. If further
studies support the data from Jeronimo et al.
[18] then this approach will need to be recon-
sidered. However, in patients with milder dis-
ease, and possibly the more elderly and
individuals with diabetes, the absence of longer-
term follow-up and the data presented by Li
et al. [19] make the routine use of corticos-
teroids still questionable and with an urgent
need for randomized clinical trials comparing
different dosage strategies in different patient
subsets. All three studies represent a meaningful
contribution to the advance of therapy because
they identify different outcomes in different
subpopulations, emphasizing the need to
deploy efforts to identify different phenotypes
and biomarker thresholds, such as C-reactive
protein or interleukin-6 [21].

Death in SARS-CoV-2 infection is more often
a fatal complication of a dysregulated immune
response with the role of pathogen virulence
still to be determined. Regardless mortality
remains high despite remdesivir use and inva-
sive mechanical ventilation. Thus, usefulness of
potential adjunctive therapy in specific subset
of patients, either to prevent disease progression
or rescue of severe cases, is an unmet clinical
need. The available data reported by Li et al.
[13] and the RECOVERY trial [10] are a clear call
to individualize different steroid approaches
depending of the host. Thus, a theranostic
approach covering both diagnostic and therapy
is strongly recommended.
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