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A B S T R A C T

In December 2019, an outbreak of severe pneumonia was reported in Wuhan, China. Later described as COVID-
19 (coronavirus disease 2019), this infection caused by a virus from the Coronaviridae family (SARS-CoV-2) has
spread globally. Effective therapies for this new disease are urgently needed. In this short communication, we
will evaluate the use of corticosteroids as an adjunctive pharmacological therapy in the management of COVID-
19 and describe its pros and cons in light of the latest available evidence.

1. Introduction

Steroids were commonly used during the 2002–2004 severe acute
respiratory syndrome coronavirus 1 (SARS-CoV-1) outbreak, in addi-
tion to other drugs, and are currently being administered in many
centers for the treatment of coronavirus disease (COVID)-19 caused by
SARS-CoV-2 (World Health Organization (WHO, 2020), although the
World Health Organization initially recommended against their use
outside of clinical trials and only recommended them for strictly spe-
cific conditions (World Health Organization (WHO, 2020).

As the pandemic progresses, more evidence on the potential role of
corticosteroids in management of COVID-19 is becoming available. In
this short communication, we will discuss the recent literature re-
garding the pros and cons of steroid therapy in COVID-19.

2. Pros

Steroids have been used as an adjuvant therapy for septic shock,
especially when adequate fluid resuscitation and treatment with vaso-
pressors are unable to stabilize hemodynamics. Viral infections can lead
to a hyperinflammatory state, in which the anti-inflammatory proper-
ties of steroids can be an effective therapeutic option. Steroid therapy
has demonstrated good efficacy in stabilizing hemodynamics,

shortening intensive care unit (ICU) stay and duration of mechanical
ventilation, although without a clear beneficial effect on mortality
(Venkatesh et al., 2018).

During the first SARS epidemic, an intense activation of proin-
flammatory cytokines and chemokines was observed, and steroids were
found to effectively control the rapid deterioration of clinical condition
by attenuating the immune response (Lam et al., 2004). In 2003, pa-
tients with SARS-CoV-1 infection showed elevated levels of T-helper
lymphocyte type 1 (Th1) cytokine interferon (IFN)-γ, Th1 chemokine
IFN-γ-inducible protein-10 (IP-10), proinflammatory cytokines inter-
leukin (IL)-1β, IL-6, IL-8, IL-12, and monocyte chemoattractant protein
(MCP)-1 for at least 2 weeks after the onset of symptoms. At that time,
methylprednisolone was able to reduce levels of IL-8, MCP-1, and IP-10
5–8 days after treatment initiation. Steroids are also known to inhibit
the gene expression of IL-6, IFN-γ (Th1 response), and IL-4 (Th2 re-
sponse) (Lam et al., 2004) (Fig. 1). Based on the foregoing, the Sur-
viving Sepsis Campaign suggests the use of low-dose steroid therapy in
COVID-19 patients with refractory shock, with the aim of mitigating the
cytokine storm caused by SARS-CoV-2 and reducing peripheral vaso-
dilation (Alhazzani et al., 2020).

In parallel, a letter reported that use of methylprednisolone
(1–2mg/kg/day for 5–7 days) in 26 patients with severe COVID-19 was
associated with better radiographic findings and shorter duration of
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supplemental oxygen therapy (Wang et al., 2020). A recent preprint of a
multicenter, randomized, open-label, controlled clinical trial of criti-
cally ill patients with COVID-19 demonstrated benefit of dex-
amethasone (orally or intravenously, 6 mg once daily for 10 days) to
those who only received standard treatment. Alternatively, pregnant or
breastfeeding women were randomized to receive prednisolone (orally,
40 mg) or hydrocortisone (intravenously, 80 mg twice daily). The
RECOVERY trial enrolled 6425 patients in the United Kingdom’s Na-
tional Health System and demonstrated a reduction in mortality by one-
third in patients requiring mechanical ventilation and by one-fifth in
patients who needed oxygen but no invasive ventilation. No survival
benefit was observed among those who did not require supplemental
oxygen at admission (Horby et al., 2020). Complete analyses of this
study are pending, and peer review is ongoing. Nevertheless, given the
compelling evidence of benefit, WHO and several national institutes of
health are updating their guidelines to recommend that dexamethasone
be administered to COVID-19-patients with hypoxemic respiratory
failure (World Health Organization (WHO, 2020). In a recent guideline,
the Infectious Diseases Society of America (IDSA) recommended against
the use of corticosteroids in COVID-19 based on data from previous
coronaviruses in which no benefit was demonstrated (Bhimraj et al.,
2020). However, on June 25, 2020, given the findings of the RECOV-
ERY trial, this guideline was updated to advise glucocorticoids rather
than no glucocorticoids (preferably dexamethasone, alternatively me-
thylprednisolone or prednisone) in hospitalized patients with severe
COVID-19. Steroid therapy remains discouraged in patients without
hypoxemia (Bhimraj et al., 2020).

3. Cons

Some data have shown discouraging outcomes when steroids are
used in viral lung infections. Evidence from observational studies sug-
gests a higher mortality rate when steroids are used in influenza-in-
duced acute lung injury. A recent meta-analysis of 10 studies enrolling a
total of 6548 patients reported that the use of steroids was associated
with increased mortality and length of ICU stay in patients with influ-
enza pneumonia (Ni et al., 2019); this effect could be due to the im-
munosuppressant effect of steroids leading to prolonged viremia, as
well as to increased risk of bacterial superinfection. Moreover, steroids
may increase the risk of developing other systemic complications, such
as autoimmune and cardiovascular events, and can promote resistance
to neuromuscular blocking agents, which are widely used during me-
chanical ventilation in patients with SARS (Ni et al., 2019).

In 2006, a meta-analysis on the use of steroids in patients with
SARS. Among the 29 evaluated studies, 25 were inconclusive and four
concluded that steroids should not be used in SARS-CoV-1 infection,
since they were associated with increased mortality (Stockman et al.,
2006). Additionally, high-dose of steroid therapy was associated with
diabetes and with SARS-related psychosis. A study of 30 patients with
SARS-CoV-1 infection treated with methylprednisolone showed that the
initial stage of the disease is characterized by a reduction of CD4+,
CD8+, and CD3+ cells and, therefore, immunosuppression can be
worsened by the administration of high-dose steroids, increasing the
risk of serious secondary infections. Finally, in a study of SARS-CoV-1
patients in which ribavirin and hydrocortisone therapy were compared

Fig. 1. Modulation of the inflammatory response by corticosteroids. Corticosteroids reduce IL-8, interleukin 8; MCP-1, monocyte chemoattractant protein 1; and IP-
10, interferon-γ-inducible protein 10. Moreover, corticosteroids inhibit the ribonucleic acid responses of IL-6, interleukin 6; IFN-γ, interferon gamma (Th1 response),
and IL-4, interleukin 4 (Th2 response).
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versus placebo, suggested that corticosteroid administration could be
associated with increased viral load in plasma of patients who had re-
ceived the combination treatment compared to placebo group
(Stockman et al., 2006).

Similarly, Middle East respiratory syndrome (MERS)-CoV patients
treated with steroids appeared to experience worse outcomes than
those not given steroids, including sustained viral replication, increased
need for mechanical ventilation, vasoconstrictors, and renal replace-
ment therapy, and a higher mortality rate. However, after statistical
correction for some biases and confounders, steroid therapy was not
found to be associated with 90-day mortality (Arabi et al., 2018).

Despite of dearth of previous conclusive studies on steroid therapy
in COVID-19 and the steadily increasing number of infected patients,
the Chinese Thoracic Society (CTS) released an expert consensus on the
use of steroids, declaring that: (i) the benefits and risks must be care-
fully weighed before using steroids; (ii) steroids should be used with
caution in critically ill patients; (iii) greater caution should be paid for
patients with hypoxemia due to underlying diseases or who regularly
use steroids for chronic diseases; and (iv) the dose administered should
be low to moderate (≤0.5−1mg/kg/day methylprednisolone or
equivalent), and the duration short (≤7 days). Additionally, CTS ex-
perts recommend against the indiscriminate use of steroids in COVID-
19 (Zhang et al., 2020).

Finally, steroids are generally safe drugs in short-term use, despite
the potential for adverse effects such as temporary hyperglycemia.
Prolonged use, however, may be associated with adverse events such as
glaucoma, cataracts, fluid retention, hypertension, psychological ef-
fects, weight gain, or increased risk of infections and osteoporosis. Also,
clinicians should be aware of possible drug–drug interactions, since
dexamethasone is a moderate inducer of cytochrome P450 (CYP)3A4,
and may thus impact the concentration and effects of other medications
that might be CYP3A4 substrates (World Health Organization (WHO,
2020).

4. Conclusion

In summary, the lack of substantial beneficial evidence for the use of
steroids in general COVID-19 patients and data against their use during
the past coronavirus epidemics has led the World Health Organization
to state that routine steroid use should be avoided, except in specific
cases such as management of asthma and chronic obstructive pul-
monary disease exacerbation; septic shock; ARDS; and acute respiratory
failure (World Health Organization (WHO, 2020). Further well-de-
signed clinical trials are urgently needed to evaluate the safety and
efficacy of steroid therapy in COVID-19.
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