REVIEW

The use of corticosteroids for COVID-19 infection
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The SARS-CoV-2 pandemic is continuing relentlessly in many parts of the world and has resulted in the outpouring of literature on various

aspects of the infection, including studies and recommendations regarding the optimal treatment of infected patients. Not surprisingly, the

use of corticosteroids in the management of such patients has featured prominently in many of these publications. There is considerable

debate in the literature as to the likely benefits, as well as the potential detrimental effects of corticosteroid therapy in general viral respiratory

infections and, in particular, COVID-19 infections. While the definitive answer may need to await the results of ongoing randomised,

controlled trials recent studies suggest that corticosteroid use in COVID-19 cases with hypoxaemia may benefit from low-dose corticosteroid

therapy.
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The severe acute respiratory syndrome (SARS)-coronavirus (CoV)-2
pandemic is continuing relentlessly in many parts of the world. In
South Africa (SA), for example, as of 29 June 2020, there have been
138 134 cases, as well as 2 456 deaths.!"! Not surprisingly, there has also
been an outpouring of literature on various aspects of the infection
and multiple official documents have been issued detailing, among
other aspects, recommendations for optimal management of this
infection in its various stages.[“] COVID-19, the disease associated
with SARS-CoV-2 infection, manifests in three phases: an upper
respiratory tract infection, a pneumonic phase characterised, inter
alia, by a rising C-reactive protein (CRP) and hypoxaemia, and
a hyperinflammatory phase associated with the acute respiratory
distress syndrome (ARDS), multiple organ dysfunction syndrom
(MODS), hypercoagulability and shock."! Although these phases may
merge, and potentially progress from one to another, only a small
proportion of patients, overall, appear to progress to the more severe
spectrum of disease.

It is difficult to predict precisely who these patients are; however,
there are both clinical and laboratory features that indicate a greater
likelihood of a worse outcome.® These include age, obesity, male sex,
and comorbidities such as diabetes, hypertension and cardiovascular
disease. Laboratory parameters that indicate that progression is
occurring are worsening hypoxaemia; rising CRP, D-dimer, ferritin,
LDH and interleukin-6 (IL-6) levels; and a declining lymphocyte
count. Composites of these have been developed such as the ‘immune
dysregulation index’ in which a ratio of IL-6 to lymphocyte count
accurately predicts outcome.”

The hyperinflammatory phase correlates with the degree of viraemia
with a dramatic increase in IL-6, which is a critical component
of the cytokine storm.!® In other words, patients die not so much
from the virus itself but from the immune response to the virus and
suppression of this hyperinflammatory response would potentially
improve outcome. Therapy should be administered according to
disease severity and an anti-inflammatory agent would potentially be

of value as an immunomodulatory therapy in those in the pneumonic
or hyperinflammatory phases. Ideally this should be accompanied by
an effective antiviral agent; however, prior to possibly remdesivir, one
has not been available.

The World Health Organization (WHO) document on COVID-19,
however, still advocates that systemic corticosteroids (CS) should not
be given for treatment of ‘viral pneumonia. They indicate that, given
the lack of effectiveness and possible harm, CS should be avoided
unless they are indicated for another reason (e.g. exacerbations
of asthma or chronic obstructive pulmonary disease (COPD)).™
An additional document (updated 11 June 2020) summarises the
recommendations for all aspects of COVID-19 treatment from
various institutions and societies, including the National Institute
of Health, the Centers for Disease Control and Prevention (USA),
the Infectious Diseases Society of America and others, and provides
overall recommendations, including for CS use, according to severity
of illness, indications and underlying medical conditions.® These
institutions indicate that the use of CS in COVID-19 infection is
limited and should be carefully considered.

CS have been used for viral infections for some time; however, this
remains controversial. We have previously demonstrated benefit with
varicella pneumonia;® however, more recently studies have shown
increased mortality with CS use, for influenza pneumonia.l*2!
Furthermore, although not increasing mortality, a study by Arabi
et al."™ showed delayed viral clearance with use of CS in patients
with Middle East Respiratory Syndrome (MERS)-CoV. Following
this, a recent meta-analysis reviewed outcomes following CS therapy
in SARS-CoV-1, MERS-CoV and COVID-19 and also found delayed
viral clearance without having a convincing effect on survival, duration
of hospitalisation, intensive care units admission, or requirement for
mechanical ventilation." This study had limitations; it grouped all
potentially lethal coronavirus infections together, and did not qualify
at what point the CS were administered, nor whether high or low
doses were administered. The authors themselves cautioned that
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because a preponderance of observational studies was included and
because of selection and publication biases, the conclusions, especially
regarding SARS-CoV-2, needed to be confirmed by randomised
controlled trials (RCT).

It is important to be aware of the fact that people on oral
corticosteroids for other indications may be at risk of COVID-19
infection, and increased severity,'>!! but at the same time, this does
not seem to be the case for people on inhaled CS (e.g. for asthma and
COPD), for whom recommendations are that they should continue
their inhaled CS treatment.!'”? In addition, two retrospective studies
from China, which noted that CS are often used in patients with
COVID-19, reported largely negative results, and potential adverse
events from higher doses of systemic CS.['*!*]

Although the WHO has advised against the use of CS in the setting
of SARS-CoV-1, influenza and MERS-CoV infection, other studies
have, however, demonstrated potential benefit. Two large studies,
one of 5 327 patients with SARS-CoV-12" and another of 2 141 with
HINI influenza pneumonia®®" that evaluated the time, dose, and
duration of CS reported a significant reduction in mortality with
dosage and duration similar to that recommended by the Society
of Critical Care Medicine and the European Society of Intensive
Care Medicine i.e. low-dose steroids along with low tidal volume
ventilation, for non-viral ARDS.??

Some studies have also suggested that the use of CS early in the
course of COVID-19 may be beneficial, reducing escalation of care
and improving outcomes,®?! and others suggesting possible benefit
in cases with non-COVID-associated ARDS.">>?¢! For example,
an observational study by Wu et al.*! of patients with CoVID-19
examined risk factors for mortality in patients with ARDS in
Wuhan, China, and one of the factors that was associated with
significantly improved (p=0.003) survival was the administration
of methylprednisolone with a hazard ratio (HR) (95% confidence
interval (CI)) of 0.38 (0.20 - 0.72).

The Surviving Sepsis Campaign Guideline on COVID-19 suggests
low-dose CS therapy in adults with COVID-19 and refractory shock
over no CS therapy and suggests against routine CS therapy in
adults with COVID-19 and respiratory failure (without ARDS), but
suggests CS over not using CS in mechanically ventilated adults with
COVID-19 and ARDS."”!

More recently, a Spanish group conducted a multicentre RCT in 17
ICUs in patients with established, moderate-to-severe non-COVID
ARDS (P/F <200 mm Hg) with a positive end-expiratory pressure
>10 cm H,0 and FiO, 0.5, 24 h after ARDS onset.?! Patients were
randomised to intravenous (IV) dexamethasone 20 mg daily (days
1 - 5), then 10 mg daily (days 6 - 10) or routine care alone. Of 277
patients, 139 were assigned to the dexamethasone group in which
ventilator-free days (95% CI) were significantly (p<0.0001) higher (4.8
(2.57 - 7.03) days) and 60-day mortality was 21 v. 36% in the controls
with a significant (p=0.0047) difference of -15.3% (95% CI; -25.9 - -
4.9). Adverse events did not differ significantly between groups.

Even more recently, another study demonstrated similar findings.!
In this single-centre retrospective cohort study of 396 consecutive
patients admitted with SARS-CoV-2 pneumonia, those who received
CS were compared with patients who did not. The effect of selection
bias and potential confounding were adjusted for differences in
baseline characteristics by a propensity score, which predicted the

probability of being treated with steroids regardless of confounding
factors, using multivariable logistic regression. Using this technique,
67 patients were selected as controls. A second propensity score
compared different CS regimens. In this study, patients received
1 mg/kg/day methylprednisolone or equivalent, or pulsed CS. Global
mortality was 15.1% and the median (IQR) time to CS therapy from
symptom onset was 10 (8 - 13) days. The in-hospital mortality was
13.9% in the CS group v. 23.9% in the controls, with an odds ratio
(OR) of 0.51 (95% CI 0.27 - 0.96; p=0.044), representing a 41.8%
relative risk reduction (RRR) of 0.42 (95% CI 0.048 - 0.65).

The authors of the most recent study, the as yet unpublished
RECOVERY (Randomised Evaluation of COVID Therapy) RCT
reported preliminary findings.*"! Patients with SARS-CoV-2
pneumonia (n=2 104) received dexamethasone 6 mg daily orally or
intravenously for 10 days and were compared with patients (n=4 321)
who received usual care alone. The 28-day mortality in the usual care
group was 41% in those who required mechanical ventilation, 25%
in those requiring oxygen and 13% in those who required neither.
In contrast, dexamethasone reduced deaths significantly (p=0.0003)
in ventilated patients (rate ratio 0.65 (95% CI 0.48 - 0.88)) and also
(p=0.0021) in those requiring oxygen only (0.80 (95% CI 0.67 - 0.96)).
Importantly, there was no effect of CS in those who did not require
any respiratory support. This translated into the prevention of 1 death
per 8 patients on MV and 1 death in 25 patients requiring oxygen
alone. While these findings need to be validated by peer review and
publication of the study results, they do look very promising.

Given the balance of current evidence, we would suggest the use of
low-dose CS in hypoxaemic patients with COVID-19 in an attempt
to reduce mortality. Outcomes would potentially be further improved
by the addition of an effective antiviral agent, with such a strategy
targeting both the viraemia and the secondary systemic inflammatory
response.
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