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Background/Aims: Corticosteroids (CSs) are frequently used in coronavirus disease 2019 (COVID-19); however, their utility
remains controversial in mild to moderate cases. The timing of CSs initiation during the disease course remains unaddressed.
The study aims to evaluate the impact of early CSs in non-severe COVID-19.

Methods: A randomized controlled, open-label study was conducted on 754 COVID-19 patients randomized into a study
group (n = 377) in which patients received CSs with COVID-19 protocol and a control group (n = 377) in which patients re-
ceived COVID-19 protocol only.

Results: Both groups were comparable regarding baseline characteristics, presenting symptoms, and inflammatory markers.
The composite endpoint (need for O,, need for hospitalization or 28-day mortality) was significantly (p = 0.004) lower in the
CS group 42 (11.14%) versus the control group 70 (18.67%) with odds ratio 0.55 (95% confidence interval [Cl], 0.36 to 0.83),
absolute risk reduction 7.53% (95% Cl, 2.46% to 12.59%) and number needed to treat of 13.29 (95% Cl, 7.94 to 40.61).
Regarding severity at day 10, only (11.1%) of the study group patients were severe versus (18.7%) of the control group pa-
tients (p < 0.001). The median time-to-return to daily activity in the CS group was 8.0 days, while in the control group, it was

22.0 days (p < 0.001).

Conclusions: In non-severe COVID-19, CS may decrease hospitalization, severity, and mortality.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has caused more than 1,150,000 deaths worldwide
[1]. Previous research has established that the coronavirus
disease 2019 (COVID-19) infection presentation spans from
mild self-limiting disease up to severe disease [2], which may
manifest by interstitial pneumonia and cytokine storm [3].
Several immunosuppressive medications have been explored
to attenuate this hyper-inflammatory reaction associated
with COVID-19 due to the lack of a validated treatment [4].

Corticosteroids (CSs) are one of these anti-inflammatory
drugs tried to treat COVID-19. Previous research on SARS
and Middle East respiratory syndrome (MERS) has estab-
lished that CSs were associated with delayed viral clearance,
with no benefits on clinical outcomes [5]. However, a debate
originated when non-randomized studies on COVID-19
demonstrated lower mortality in patients treated with CSs
[6,7]. Another prospective meta-analysis supported these
preliminary findings [8], incorporating seven randomized
clinical trials that showed a survival benefit in critically ill pa-
tients with COVID-19 who received CSs [8].

Accordingly, World Health Organization (WHO) recom-
mended systemic CSs to treat patients with severe COVID-19
but non-CSs for those with non-severe COVID-19. Although
the findings of seven randomized controlled trials (RCTs)
were used to provide recommendations for critical cases,
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just one RCT, the Randomized Evaluation of COVID-19
Therapy (RECOVERY) study, was used to make recommen-
dations for non-critical situations [9].

Despite Russell et al. [10] reporting that CSs may be ben-
eficial if initiated in the early acute phase of SARS-CoV-2
infection; however, conflicting evidence from the WHO
surrounding CSs use in SARS-CoV-2 infection means this
evidence is not conclusive. However, on the contrary, Han et
al. [11] reported that long-term CSs use might cause atypi-
cal infections and delay viral clearance. Tang et al. [12] also
recommended caution regarding CSs for COVID-19, not ad-
vising their use as a routine treatment.

Of particular concern, CSs have anti-inflammatory, anti-fi-
brotic, and vaso-constrictive effects. For decades, CSs for
acute respiratory distress syndrome (ARDS) have been ex-
amined in numerous clinical trials with conflicting results,
and most experts do not recommend their use in those
settings. On first describing ARDS (1967) by Ashbaugh et
al. [13], they declared that “CSs have benefit in treating pa-
tients with possibly viral pneumonia.” due to their known
diminishing effect on the inflammatory response, the main
factor for lung damage and ARDS in SARS-CoV-2 infection.
Accordingly, the use of CSs to reduce inflammatory-induced
lung injury has been described for patients with severe
COVID-19 [3].

Non-severe COVID-19 pneumonia, according to the Cen-
ter for Disease Control (CDC) and United States National
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Institute of Health (2020) [14], on the other hand, has re-
ceived much too little attention. Is it appropriate to allow
CSs for those cases? What are the benefits and disadvan-
tages of using CSs for them? Hence, we attempted to eval-
uate the impact of early treatment with CSs for non-severe
COVID-19 on patients’ clinical outcomes and progression
versus non-CSs or delayed CSs.

METHODS

A parallel randomized controlled, open-label was conduct-
ed on COVID-19 non-vaccinated patients confirmed to have
COVID-19 attending the outpatient clinics of two centers
in Cairo, Egypt, from March 2021 to November 2021.
COVID-19 was confirmed according to the positive results
of SARS-COV-2 nucleotides following the WHO guidelines
[15]. The medical research ethical committee (MREC) of the
National Research Center (NRC) approved the study with ap-
proval number (011022021). The study has clinicaltrials.gov
number NCT04530409. Informed consent was obtained
from all participants. The nasopharyngeal or throat swab
specimens were collected, and the SARS-COV-2 nucleo-
tides were tested using real-time polymerase chain reaction
(RT-PCR). Eligibility criteria required individuals who were
18 years or older, male or female, confirmed COVID-19
clinically, radiologically, and by PCR for RNA SARS-CoV-2
of mild or moderate severity with an elevated inflammato-
ry marker (C-reactive protein [CRP], lactate dehydrogenase
[LDH], or ferritin). However, patients with immunodefi-
ciency disorders, receiving anti-cancer/ immunosuppressive
therapy, patients with confirmed bacterial infection, severe
cases requiring immediate intensive care unit admission or
on chronic steroid therapy or using CSs after progression
to severe disease, refusing to participate, or participating in
another study were excluded. We assessed the participants’
severity according to the local COVID-19 protocol: Ministry
of Health (MOH) protocol version 1.4 November 2020 as
follows: Mild cases (mild symptoms & normal computed to-
mography [CT]imaging & SpO, > 92%) and moderate cases
(positive CT, SpO, > 92%) [16].

Study procedures

A complete history of COVID-19 symptomatology and clin-
ical examination was performed. Laboratory investigations
were carried out in the form of complete blood count with
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differential and inflammatory markers such as CRP (en-
zyme-linked immunosorbent assay [ELISA]), ferritin (ELISA),
LDH (ELISA), and D-dimer (ELISA). Radiological assessment
was carried out by CT chest (80-slice CT machine, Prime Ag-
uilion, Toshiba, Tustin, CA, USA). We compared the clinical
outcomes of patients with non-severe COVID-19 treated
with and without CSs.

The primary outcome was a composite endpoint of need
for O, at day 10, need for hospitalization at day 10, or 28-
day mortality. Secondary outcomes were time-to-return to
daily activity, change in severity and inflammatory markers
course (D-dimer, CRP, LDH, and ferritin) at day 10.

Return-to-daily activity was defined as returns to work,
return to their home works for women, return to their pre-
vious activities before catching COVID-19. Besides, any ad-
verse drug reactions of CSs therapy were recorded during
the study period. As per the study protocol, it was not
planned to follow-up on the long-term outcomes of CSs
as a low to moderate dose (15 to 30 mg) of methylpred-
nisolone was used for a short period of less than 3 months.
Thus, it was not a long-term use. All patients were followed
up on day 3, day 10, and every week for 45 days or until
recovery or hospitalization, or death. Telephone calls were
made whenever patients missed a visit.

Randomization & blinding

The study was open-label. Block randomization was con-
ducted using computer-generated random numbers with
block size four and an allocation ratio of 1:1. All participants
were subjected to management using the local COVID-19
protocol: MOH protocol version 1.4 November 2020 ac-
cording to the severity (antipyretics, antivirals, antibiotics,
and anticoagulants if required). The enrolled patients were
randomized into two groups. The CSs group (the active
group) was managed according to the standard protocol in
addition to CSs once diagnosed (methylprednisolone 30 mg
daily for 1 week in moderate cases, then reduced gradually
over 2 weeks). In mild cases, we started 15 mg only.

The control group was subjected only to the standard
COVID-19 protocol. Control subjects who worsened (need-
ed O, supplementation or needed hospitalization were
managed according to the standard COVID-19 protocol).
Thus, they received CSs after their deterioration (delayed
CSs). Every visit patient comes, he/she is asked to bring his/
her medications with him/her to follow-up on the utilization
of CSs.
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All subjects with confirmed COVID-19 (Screened)
n = 1,049

290 Excluded:
o 36 Refused to participate
e 167 Severe COVID-19 cases
o 87 Inflammatory markers were
not raised at presentation

Enrolled to the study
n =754

:

Randomized
n =754

.
v v

CS group Control group
n=377 n=377

Two patients excluded
because of loss of contact
before the second visit

ITT =377 ITT = 375

: :

PP =377 PP =375

Figure 1. CONSORT diagram. COVID-19, coronavirus disease
2019; CS, corticosteroid; ITT, intent-to-treat; PP, per protocol.
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Statistical methodology

This study used all patients fulfilling the eligibility criteria as a
sampling technique. As there was no published data about
the use of CSs in mild to moderate cases of COVID-19 at the
time of the design of this study, a pilot study of 30 cases was
carried out to help determine the sample size for the current
study. This pilot study found that 27% of the non-CS group
have the composite endpoint versus 7% of the CS group.

Thus, with significance level o = 0.05 and 95% power
(B =0.05), 122 cases in each arm were needed. Assuming
an equal sample size in each group, the total sample need-
ed was 122 x 2 = 244, with an expected dropout rate of
20%, so the sample size will be 300 cases. We increased the
sample size to more than 700 cases to allow for subgroup
analyses.

The statistical analysis for efficacy and safety was made on
the intent-to-treat population. All statistical tests were done
using a significance level of 95%. A value of p < 0.05 was
considered statistically significant. SPSS software version
25.0 (IBM Co., Armonk, NY, USA) was used for the statisti-
cal analyses. Data was presented as mean + standard devi-
ation for continuous variables, median (interquartile range
[IQR]) for ordinal and non-parametric data, and frequency
& percentage for categorical variables. Comparisons were

Table 1. Demographic and clinical characteristics of both studied groups

Characteristic CS group (n = 377) Control group (n = 375) p value
Sex
Male 187 (49.6) 167 (44.5) 0.164
Female 190 (50.4) 208 (55.5)
Smoker 97 (25.7) 84 (22.4) 0.286
Diabetes 150 (39.8) 149 (39.7) 0.988
Hypertension 166 (44.0) 151 (40.3) 0.296
Severity
Mild 124 (32.9) 128 (34.1) 0.718
Moderate 253 (67.1) 247 (65.9)
Age, yr 0.213
Mean (95% Cl) 45.3 (43.6-46.9) 46.8 (45.1-48.5)
Median (IQR) 45.0 (31.0-60.0) 46.0 (33.0-62.0)
BMI, kg/m? 0.992
Mean (95% Cl) 28.7 (27.9-29.5) 28.6 (27.9-29.4)
Median (IQR) 28.0(22.6-33.3) 27.6 (23.0-32.9)

Values are presented as number (%) unless otherwise indicated.
CS, corticosteroid; Cl, confidence interval; IQR, interquartile range; BMI, body mass index.
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made using the Pearson chi-square or Phi test for categorical
variables, the unpaired Student’s t test for normal contin-
uous variables, and the Mann-Whitney test for non-para-
metric data. The statistical analysis for the primary outcome
measure was made by odds ratio (OR) absolute risk reduc-
tion (ARR) and number needed to treat (NNT), all with a
95% confidence interval (Cl).

RESULTS

A total of 1,049 patients were asked to participate in this
study. Thirty-six patients refused to participate, 167 patients
were severe cases, and 87 patients had within normal levels
inflammatory markers at presentation; leaving 754 patients
for randomization with 377 assigned to each group as fol-
lows: study group (steroid group, n = 377), which included
patients who received CSs (methylprednisolone 30 mg/day)
in addition to the standard COVID-19 treatment protocol.
The control group (n = 377) only included patients who re-
ceived the COVID-19 treatment protocol. Two patients from
the control group were excluded after randomization be-
cause of loss of contact before the second visit (Fig. 1).

Patients’ demographics and baseline charac-
teristics

The study and control groups were comparable regarding
gender, age, body mass index, smoking, and comorbid con-
ditions (diabetes mellitus [DM] and hypertension), as shown
in Table 1. Besides, no statistically significant (o = 0.718)
difference was detected between both groups regarding
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the severity of COVID-19 (Table 1). The majority of cases,
67.1% and 65.9% of the CS and control groups, respec-
tively, were moderate cases.

Both groups were comparable regarding the presenting
symptoms (p > 0.05). Cough is the most frequent symptom
in the CS group (69.5%) versus the control group (72.5%)
(p = 0.359). Leucopenia was observed in 152 (40.3%) and
151 (40.3%) of the CS group and the control group, respec-
tively (p = 0.988). In addition, neutropenia was seen in 170
(45.1%) and 166 (44.3%) of the CS group and the con-
trol group, respectively (p = 0.82). Lymphopenia was seen
in 154 (40.8%) and 154 (41.1%) of the CS group and the
control group, respectively (o = 0.952).

Primary outcomes

The composite endpoint (need for O,, need for hospitaliza-
tion or 28-day mortality) was significantly (o = 0.004) lower
in the CS group 42 (11.14%) versus the control group 70
(18.67%) with OR 0.55 (95% Cl, 0.36 t0 0.83), ARR 7.53%
(95% Cl, 2.46% to 12.59%), and NNT of 13.29 (95% Cl,
7.94 to 40.61). Further, need for O, supplementation was
significantly (p = 0.004) lower in the CS group 42 (11.2%)
than the control group 70 (18.67 %) with OR 0.55 (95% Cl,
0.36 to 0.83), ARR 7.53% (95% Cl, 2.46% to 12.59%),
and NNT of 13.29 (95% Cl, 7.94 to 40.61). Also, need
for hospitalization was significantly (o = 0.001) less in the
CS group 24 (6.37%) than the control group 51 (13.6%)
with OR 0.43 (95% Cl, 0.26 to 0.72), ARR 7.23% (95%
Cl, 2.98% to 11.49%), and NNT of 1,382 (95% Cl, 8.70 to
33.58). The 28-day mortality was significantly (o = 0.043)
less in the CS group 3 (0.80%) than the control group 11

Non-DM 0.77 (0.44-1.37) @

DM 0.37 (0.2-0.68) —_—

Non-smoker 0.59 (0.36-0.95) o}

Smoker 0.44 (0.19-0.98) Q@

Non-obese 0.41 (0.2-0.86) @

Obese 0.63 (0.38-1.04) @

Female 0.27 (0.14-0.56) ——

Male 0.84 (0.49-1.45) @

Age = 60 years  0.52 (0.23-1.18) o

Age < 60 years  0.58 (0.36-0.93) @

All 0.55 (0.36-0.83) —
0 0.5 1.0 1.5

Figure 2. The primary outcome in different subgroups (odds ratio). DM, diabetes mellitus.
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(2.93%) with OR 0.27 (95% Cl, 0.07 to 0.96), ARR 2.13%
(95% Cl, 0.21% to 4.07%), and NNT of 46.78 (95% Cl,
24.59 to0 479.50).

Analyses of the primary outcome in different subgroups,
namely, age group (60 years), gender, obesity, smoking,
DM, and smoking, were carried out (Fig. 2). The benefit of
CSs was more evident in the age group less than 60 years
OR 0.58 (95% Cl, 0.36 t0 0.93; p = 0.025), the female gen-
der OR 0.27 (95% Cl, 0.14 to 0.56; p < 0.001), the non-
obese OR 0.41 (95% Cl, 0.2 to 0.86; p = 0.018), and the
DM group OR 0.37 (95% Cl, 0.2 to 0.68; p = 0.002).

100% —
80% -
60%
400% -
200% -
0%
10-day FU
No CS

Baseline 10-day FU Baseline

Early CS
H Mild ™ Moderate M Severe

Figure 3. Change in severity of coronavirus disease 2019
(COVID-19) in both studied groups at day-10 follow-up (HU) visit.
CS, corticosteroid.
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Secondary outcomes

A closer inspection of Fig. 3 shows that severity at day-10
follow-up differed between groups (p < 0.001). Only 42
(11.1%) CS group patients were severe versus 70 (18.7%)
of the control group patients. The median time-to-return
to daily activity in the CS group was 8.0 days (IQR, 5.0 to
25.0), while in the control group, it was 22.0 days (IQR,
14.2 to 27.0; p < 0.001), as shown in Fig. 4. At presenta-
tion, both groups were comparable regarding the inflam-
matory markers (CRP, ferritin, LDH) as well as the D-dimer

50
40
30

20

Time to return to daily activity (day)

T T
Early CS No CS
Group

Figure 4. Time-to-return to daily activity in both studied groups
(days). CS, corticosteroid.

Table 2. Inflammatory markers and D-dimer in both groups: baseline and 10-day evaluation

CS group (n = 377)

Control group (n = 375)

Variable : - p value
Mean (95% Cl) Median (IQR) Mean (95% Cl) Median (IQR)
CRP, mg/L
Baseline 40.7 (37.1-44.2) 23.0(12.6-71.0) 35.5(32.3-38.7) 19.7 (12.6-51.0) 0.252
10-day 22.7 (20.8-24.6) 15.3 (7.0-36.0) 28.2 (25.9-30.4) 21.6 (9.0-44.0) 0.001

Ferritin, ng/mL

Baseline 431.0(399.6-462.4) 353.5(170.0-665.5)

10-day 378.6 (353.3-404.0) 337.0 (166.0-557.0)
LDH, U/L

Baseline 382.8 (360.6-405.1) 312.0 (187.0-577.0)

10-day 226.3(217.1-235.34) 214.0 (160.0-280.0)
D-dimer, mg/mL

Baseline 0.66 (0.61-0.71) 0.50(0.3-0.9)

10-day 0.61 (0.56-0.65) 0.60(0.3-0.8)

426.3(392.3-460.3)
428.3 (399.7-456.8)

327.0(160.1-614.6) 0.51
409.4 (180.0-677.0) 0.028

389.6 (367.4-411.8) 333.0(191.4-577.0) 0.571

297.5 (284.5-310.6) 266.0(198.0-388.0) < 0.001
0.64 (0.60-0.69) 0.51(0.3-0.8) 0.871
0.83(0.79-0.88) 0.80(0.5-1.1) <0.001

CS, corticosteroid; Cl, confidence interval; IQR, interquartile range; CRP, C-reactive protein; LDH, lactate dehydrogenase.
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(p > 0.05). However, it can be seen from the data in Table 2
significant differences (p < 0.05) at day-10 evaluation, with
a more significant reduction in the CS group compared to
the control group.

Adverse outcomes encountered during the
study

In the CS group, mild elevation of blood pressure was seen
in 10 (2.7%) of patients, mild elevation of blood glucose
level 8 (2.1%), numbness 24 (6.4%), and epigastric discom-
fort 6 (1.6%). These adverse events did not necessitate the
discontinuation of CSs.

DISCUSSION

Concerns against using CSs in COVID-19 are the potential
negative impact of CSs on viral clearance and the potential
side effects, particularly secondary infections. However, in
severe/critical cases, the benefits of CSs administration out-
weigh the hazards, mainly because some COVID-19 patients
have a biphasic illness progression with a benign presenta-
tion followed by subsequent respiratory deterioration [17].

Theoretically, early CSs therapy might reduce the inflam-
matory response and prevent the progression of COVID-19.
However, data about the efficacy, appropriate initiation tim-
ing, and CS dose of CSs in COVID-19 are much less known.
CSs boast immunosuppressive and anti-inflammatory prop-
erties by inhibiting the transcription of cytokines like inter-
leukin 6, which remains a hallmark of the unusual immune
response characteristic of a COVID-19 infection. Accord-
ingly, CSs can effectively decrease mortality rate, oxygen
supplementation, and the length of mean hospital stays in
those cases infected with severe COVID-19 [18].

Some of the medical literature has further suggested that
administering low-dose methylprednisolone for a short pe-
riod in the early phases of COVID-19 can prevent the pro-
gression in cases with mild or moderate severity. Therefore,
this study seeks to obtain data that will help address these
research gaps regarding the impact of early treatment with
low-dose, short-term CSs therapy on the clinical outcomes
in adults with non-severe COVID-19.

In the current study, methylprednisolone was used,
not dexamethasone, because it achieves higher lung tis-
sue-to-plasma ratios in animal models than dexamethasone
and thus has higher lung penetration [19,20]. Also, the ef-
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fectiveness of methylprednisolone in treating SARS disease
has been evidenced [21]. Moreover, a triple-blinded RCT
investigating which CS, methylprednisolone, or dexametha-
sone is superior in treating hospitalized COVID-19 patients.
The study found that methylprednisolone demonstrated
better results than dexamethasone [22]. The current study
was conducted on 754 patients randomized into two com-
parable groups the study group (CS group) and the control
group. The need for O, supplementation was significantly (p
=0.004) lower in the CS group 42 (11.1%) compared to the
control group 70 (18.7%). Besides, need for hospitalization
was significantly (p = 0.001) less in the CS group 24 (6.4%)
than the control group 51 (13.6%). Another important find-
ing is the significant reduction of the 28-day mortality (p =
0.03) in the CS group 3 (0.8%) compared to the control
group 11 (2.9%), with OR 0.27 (95% Cl, 0.08 to 0.98).
These accords with earlier observations in the RECOVERY
trial which showed that in patients hospitalized with severe
COVID-19 disease, the uptake of CSs decreased the mortal-
ity rate when compared to that seen in the non-CSs group
(22.9% and 25.7%, respectively; p < 0.001) [8].

The current guidelines for treatment have vouched for the
uptake of CSs only in severe disease. Nothing has been said
about using CSs early in the illness course to stop a mild or
moderate COVID-19 infection from progressing. Guidelines
recommendation against using CSs in mild to moderate
non-hospitalized cases was based upon the fact that “There
are no data to support the use of systemic CSs in non-hos-
pitalized patients with COVID-19" [23]. Also, the WHO rec-
ommendation against using CS in mild to moderate cases
was based upon subgroup analysis of the RECOVERY trial.
This subgroup analysis was not planned during the design
of the study. Therefore, it is non-conclusive [13]. Howev-
er, our randomized controlled study is planned to answer
this question. Thus, it may help close the gap and present a
piece of evidence.

Spagnuolo et al. [24] showed that CSs treatment has no
impact on delayed viral clearance in patients with moderate
or severe COVID-19. The authors observed that delayed viral
clearance was associated with older age as well as longer
duration of symptoms before hospitalization and respirato-
ry impairment and lymphopenia at admission [24]. Howev-
er, Spagnuolo et al. [24] observed a longer hospitalization
length in CSs users than non-users. In our study, we just
depend on clinical data as well as inflammatory markers,
which improved in the CSs group compared to the control
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group.

In the current study, the benefits of CSs (need for O, sup-
plementation, hospitalization, and 28-mortality) were more
evident in the CS group than in the control group in the age
group < 60 years, the female gender, the non-obese, and
the DM group (p < 0.05). These were consistent with Al-
mas et al. [25], who conducted a study on 25 patients with
non-severe COVID-19 infection who received a low-dose,
short-course CS for 7 days. The mortality rate was signifi-
cantly lower in the CSs group compared with the non-CSs
group (8.3% and 61.5%, respectively; p = 0.005), and the
prevalence of ARDS was (16.7% and 84.6%, respectively;
p = 0.002). The incidence of developing secondary compli-
cations within the CSs group was also markedly lower than
that in the non-CSs group [25].

In the current study, the benefits of CSs were more in
females than males. Different theories have been suggested
to explain that finding. Perhaps estrogens have a protec-
tive role. Also, genetics and epigenetics factors may account
for the disparity in mortality among men and women with
COVID-19 more than sex steroid hormones [26]. However,
this finding of the current RCT needs more investigation in a
pre-planned study with the objective of finding the gender
difference of CSs effects in COVID-19 as it is beyond the
objective of our study.

Also, the study showed that the benefits of CSs were
more prominent in DM cases. In the era of the COVID-19
pandemic, more consideration for managing COVID-19 in
DM cases has been made. For this particular case, the man-
agement of DM was stricter, as published in one research
study in 2020 [27]. Also, a strict follow-up, teaching them
to self-check their glucose level and manage accordingly.
Open communication via text messages and phone calls to
help manage them on time. We have much fear about them
all.

On the contrary, some studies have warned against using
CSs in COVID-19 early in the disease course due to their
potential immunosuppressive properties, as evidenced by
their use in previous pandemics. In MERS-CoV, there was
delayed viral clearance in those who received CSs. Similarly,
in SARS-CoV-1, viral clearance was significantly lower in the
CSs group [28,29]. Therefore, despite that, the efficacy of
CSs in the management of non-severe COVID-19 infection
is self-evident in our study; viral clearance should be taken
into consideration, which is one limitation of the current re-
search as we did not measure it.
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Almost all other studies were conducted on severe
COVID-19. To our knowledge, scanty studies have been
conducted on non-severe COVID-19. Dupuis et al. [30] con-
ducted an observational study on critically ill 303 patients
with COVID-19 and recorded that early CSs treatment was
associated with a lower mortality rate (p = 0.03). Howev-
er, CSs were associated with an increased risk of death in
patients younger than 60 years without inflammation on
admission (p = 0.04) [30]. In addition, Tang et al. [31] inves-
tigated the efficacy and safety of CSs given to hospitalized
patients with COVID-19 pneumonia. They detected no dif-
ference in the incidence of clinical deterioration between
the CSs group and the control group (4.8% vs. 4.8%, p =
1.000). The two groups were comparable concerning sec-
ondary outcomes.

Interestingly in the current study, the severity at day-10
follow-up was different between both groups (p < 0.001).
Only 42 (11.1%) CS group patients were severe versus 70
(18.7%) of the control group patients. The median time-to-
return to daily activity in the CS group was 8.0 days (IQR, 5.0
to 25.0), while in the non-CSs group, it was 22.0 days (IQR,
14.2 to 27; p < 0.001). Despite comparable inflammatory
markers of both groups at the start of the study, we noticed
significant differences (p < 0.05) at the day-10 evaluation,
with a more significant reduction in the CS group than the
control group.

In accordance with the present results, the previous study
by Almas et al. [25] has demonstrated that CRP values in
the CSs group were significantly lower at seven days when
compared to the non-CSs group (14.53 and 44.43 mgl/L,
respectively; p < 0.001). Moreover, there was a marked re-
duction in the length of hospital stay within the CSs group
compared to the control group (14.23 and 20.16 days, re-
spectively; p < 0.001) [25].

However, Ling et al. [32] observed that the duration of
SARS-CoV-2 RNA in the CS group was longer than that in
the control group (15 days vs. 8.0 days, p = 0.013). Besides,
Ma et al. [33] proposed that SARS-CoV-2 RNA clearance
would be delayed because of the immunosuppressive effect
of the higher dose of CSs. Li et al. [17], who studied ten
cohort studies and one RCT found that CSs use in subjects
with SARS-CoV-2, SARS-CoV, and MERS-CoV infections
delayed virus clearing. A retrospective study by Yuan et al.
[34] also found that the CS group had a longer duration of
SARS-CoV-2 shedding (20.3 days vs. 19.4 days, p = 0.669).

In addition, Zha et al. [35] found a prolonged duration
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of symptoms (median 8 days vs. 6.5 days) in the CS group
compared to the control group. Nevertheless, Yuan et al.
[34] found no statistically significant differences in the du-
ration of fever (9.5 days vs. 10.2 days, p = 0.28) between
patients who received and those who did not receive CSs
treatment. Xu et al. [36] reported a case with COVID-19
treated with CSs since day 8 of the disease course but had
worsened disease course, and developed respiratory failure
and died on day 14. This may be attributed to the delayed
initiation of CSs.

One meta-analysis from 15 studies found that CSs treat-
ment was associated with higher mortality (p = 0.019), lon-
ger hospital stays (p < 0.001), and a higher rate of bacterial
infection (p < 0.001) in patients with COVID-19 [37]. How-
ever, all included studies in the meta-analysis were retro-
spective cohort studies, not RCTs.

Yuan et al. [34] also found that the CS group had more
patients with non-severe COVID-19 pneumonia who devel-
oped severe disease (11.4% vs. 2.9%, p = 0.353) than the
control group. However, the study’s retrospective nature
with a small sample size of 132 patients was based on pro-
pensity score analysis.

Li et al. [17] studied 475 patients with non-severe
COVID-19 pneumonia, of which 55 received early CSs ther-
apy; 420 patients served as control. More cases developed
severe disease (12.7% vs. 1.8%, p = 0.028) in the CS group
compared to the control group. Nevertheless, no significant
difference between groups in mortality (1.8% vs. 0%, p
= 0.315) [17]. However, this study was a retrospective co-
hort study and was not randomized which might affect the
results. Lastly, Yu et al. [38] detected that inhaled CSs im-
proved time to recovery, with a reduction of hospital admis-
sions or deaths.

These conflicting and contradictory results in the previous
studies reported may be attributed to many factors as de-
layed initiation of CSs therapy in some studies, also the dose
of CSs, mode of administration and its duration in addition
to the selectivity of patients and the different sample size
between compared groups as well as the presence of other
confounding factors that may affect results as age.

The pathophysiology behind the lung damage in
COVID-19 is linked to an uncontrolled pro-inflammatory cy-
tokine response [39]. CSs anti-inflammatory effect plays a
role in mitigating this hyper-inflammatory reaction. Hence,
in our current work, we started CSs therapy once high lev-
els of inflammatory markers confirmed hyper-inflammatory
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status. The current study had some limitations as the lack of
a placebo and the detection of viral clearance. We depend
in our study on the history and clinical improvement as well
as the regression of inflammatory markers to their normal
levels.

In conclusion, CSs regimen must be performed delicately,
respecting the time of initiation and dose concerning its im-
munosuppressive effects to avoid any superimposed infec-
tions. Therefore, a short-course low-dose CSs might confer
a therapeutic advantage by curbing the progression of the
non-severe disease and avoiding potentially life-threatening
complications. This study has identified that using early,
low-dose, short-course CSs effectively reduced the mortality
in non-severe COVID-19 and the time-to-return to daily ac-
tivities. Furthermore, CSs were associated with significantly
ameliorating the patients’ clinical outcomes, as evidenced
by significantly reduced severity and levels of inflammatory
markers. Improved outcome in mild/moderate COVID-19
was better in the early use of CSs in those aged less than
60 years.

KEY MESSAGE

1. The lung damage in coronavirus disease 2019
(COVID-19) is linked to an uncontrolled pro-inflam-
matory cytokine response. Corticosteroids (CSs)
anti-inflammatory effect plays a role in mitigating
this reaction. Hence, CSs therapy was started in
the current work once high inflammatory markers
had confirmed the hyperinflammatory status.

2. A short course of low-dose CSs confers a thera-
peutic advantage by curbing the progression of
the non-severe disease and avoiding potentially
life-threatening complications.

3. This study has identified that using CSs early
effectively reduced the mortality in non-severe
COVID-19 and the time-to-return to daily activities
and was associated with significantly improved
clinical outcomes.
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