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Abstract 
Introduction: Using steroids to manage hospitalised coronavirus disease 2019 (COVID-19) patients caused by the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV2) infection has been shown to reduce the need for mechanical ventilation and mortality. To date, low-
dose dexamethasone and methylprednisolone corticosteroids have been effective in reducing the infection’s progress in hospitalised patients. 
However, it is unknown if high dosages of corticosteroids can achieve a better clinical outcome. This study aims to compare the clinical 
outcomes of hospitalised COVID-19 patients who are given a 10-day low-dose corticosteroid treatment (IV 2 mg/kg/day methylprednisolone 
loading dose (LD) then 0.25 mg/kg four times a day (q.i.d.)) with patients given a 10-day high-dose corticosteroid treatment (IV 20 mg 
dexamethasone once daily (o.d.) or a 1.5 mg/kg prednisolone tablet o.d.). 
Methodology: Retrospective data on hospitalised COVID-19 patients were collected for this study, and the primary outcome measure was the 
patients’ clinical status based on the World Health Organization’s (WHO) Ordinal Scale for Clinical Improvement (OSCI) on Day-5 and Day-
10 post-steroid.  
Results: The results demonstrated that using steroids significantly improved patients’ clinical outcomes from a WHO OSCI level of 4 (0.1) on 
Day-1 to 2.6 (2.5) on Day-5 (p < 0.001). There was no significant difference in clinical outcome between low-dose and high-dose corticosteroid 
treatment on Day-5 (H = 2.15; p = 0.34) and Day-10 (H = 1.12; p = 0.58).  
Conclusions: This study concludes that using low-dose corticosteroids is recommended for hospitalised COVID-19 patients to ensure clinical 
outcomes are optimised.  
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Introduction 

Coronavirus disease 2019 (COVID-19), caused by 
the severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) infection, was first declared a pandemic 
by the World Health Organization (WHO) in March 
2020 [1]. Since then, the pandemic has threatened 
millions globally by escalating rapidly around the world 
[1]. The virus primarily affects the respiratory system, 
causing symptoms of COVID-19 that are extremely 
heterogeneous, ranging from moderate symptoms such 
as fever, aches, sore throat, diarrhea, and the loss of 
taste or smell, to significant hypoxia and acute 
respiratory distress syndrome (ARDS) [1,2]. The 
SARS-CoV-2 virus binds to host cells through the 
ACE2 receptor that stimulates the host immune system. 

This leads to the release of cytokines and subsequent 
inflammation and immune dysfunction through 
activation or impairment of various immune cells, such 
as dendritic cells, macrophages, and neutrophils [2,3]. 
As a result, complications in patients with severe 
COVID-19 are observed, leading to oxygen saturation 
that usually falls below 94% with evidence of lung 
infiltrates, while critically ill patients experience 
respiratory failure, which can require mechanical 
ventilation. The results can be septic shock and, in some 
cases, multiorgan failure [3]. Patients admitted with 
severe and critical COVID-19 are often prescribed 
corticosteroids as a treatment modality, due to the 
overall cytokine dysregulation as the primary 
pathogenesis of organ dysfunction and disease 
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progression [4,5]. Given the benefits of the anti-
inflammatory corticosteroids, the WHO Guideline 
Development Group has strongly recommended using 
systemic corticosteroid therapy for 7 to 10 days in 
patients with severe and critical COVID-19 [3,6], 
which has led to its inclusion in local-hospital 
guidelines [7]. 

Corticosteroids have been used to treat severe and 
critical COVID-19 patients due to their immune-
suppression effects on other viral infections, such as 
severe acute respiratory syndrome (SARS) [8]. 
Corticosteroids inhibit inflammation by binding to 
intracellular glucocorticoid receptors, inhibiting pro-
inflammatory cell proteins via cytoplasmic signaling 
pathways and mitochondrial translocation through 
regulation of gene expression, as well as impairment of 
non-genomic inflammatory cellular activity [9-11]. 
Although its immune suppressive activity may also 
worsen the intensity of viral propagation, patients 
managed with long-term corticosteroids have shown 
positive outcomes [4-9]. The anti-inflammatory 
properties of corticosteroids lead to improved hypoxia 
and minimize the risk of respiratory failure by reducing 
systemic inflammation and exudative fluid in the lung 
tissue; these properties can also prevent further alveolar 
damage [9-10]. Systemic corticosteroids have long 
been used among critically ill patients with ARDS in 
view of their role in lowering circulating levels of 
proinflammatory mediators [8] and reducing mortality 
in patients [9,10]. The suggested benefit of 
corticosteroids can lead to their use in severe and 
critically ill patients in intensive-care units (ICUs) 
[6,11]. However, the recommended doses of 
corticosteroids for severe COVID-19 patients to reduce 
ICU referrals or prevent the use of mechanical 
ventilation remains unclear.  

Low doses of corticosteroids such as 
dexamethasone and methylprednisolone are often used 
for severe and critical COVID-19 patients [12]. Among 
critical patients, low-dose dexamethasone was reported 
to significantly reduce deaths – by one-third in 
ventilated patients and one-fifth in other patients 
receiving only oxygen [10]. However, when comparing 
the effect of the two corticosteroids in severe COVID-
19 cases, it was reported that methylprednisolone 
demonstrated better results than dexamethasone [12]. 
Patients who received 2 mg/kg/day methylprednisolone 
demonstrated a significantly better clinical status based 
on the 9-point WHO ordinal scale compared to those 
who received 6 mg/day dexamethasone on Day-5 and 
Day-10 after admission [12]. The mean length of 
hospital stay was also significantly shorter in the 

methylprednisolone group and compared to the 
dexamethasone group [12]. In contrast, a study among 
patients with moderate to severe COVID-19 
demonstrated no clear difference between 1 mg/kg/day 
methylprednisolone and 8 mg/day dexamethasone 
when both were administered for five days [13]. 
Another common corticosteroid used in viral infections 
is prednisolone [5], although there is limited 
information on using low-dose prednisolone in 
COVID-19 patients. One case study that reported the 
use of low-dose prednisolone treatment in moderate 
COVID-19 patients demonstrated that the signs and 
symptoms of respiratory failure resolved after 72 hours, 
and none of the patients reported receiving non-
invasive or invasive respiratory support [14]. Giving a 
tapered dose of low-dose prednisolone after using 
hydrocortisone or methylprednisolone in SARS 
patients was also observed to be beneficial in a few 
study populations, as it improved both chest X-rays and 
oxygenation [15,16]. However, further work is required 
to determine the effectiveness of prednisolone in 
reducing the progress of COVID-19 in patients with 
severe infections, especially when compared with 
methylprednisolone and dexamethasone treatments 
[17]. 

The use of high-dose corticosteroids among 
COVID-19 patients has also seen conflicting results. 
Among the hospitalized COVID-19 patients needing 
oxygen therapy, high-dose dexamethasone (20 mg 
daily for five days, followed by 10 mg daily for five 
days) reduced clinical worsening compared to low-dose 
dexamethasone (6 mg daily for 10 days) [18]. Early 
administration of higher doses of corticosteroids 
(methylprednisolone  >  1 mg/kg/day or 
dexamethasone  >  0.12 mg/kg/day or prednisone  >  0.5 
mg/kg/day) has also been associated with better 
outcomes among moderate or severe COVID-19 
pneumonia [19]. However, in a retrospective study 
comparing high-dose methylprednisolone with low-
dose dexamethasone, high-dose methylprednisolone 
was found to be less effective in preventing ICU 
admission among non-critical and severe COVID-19 
patients [20]. 

It is still unclear if using corticosteroids to prevent 
disease progression leads to the need for mechanical 
ventilation or referral to the ICU among COVID-19 
patients. At present, studies that demonstrate the 
benefits of using low-dose compared to high-dose 
corticosteroids are limited. Recently, the WHO and 
local guidelines have recommended using steroids for 
the first 10 days to prevent disease progression [7]. 
However, in practice, clinicians are very often left to 
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decide whether to use low or high doses of 
corticosteroids to reduce the progression of COVID-19 
in severely ill patients. Therefore, identifying the 
effectiveness of low-dose methylprednisolone or high-
dose dexamethasone and prednisolone in clinical 
improvement, reducing the length of admission, 
mechanical ventilation, and reducing C-reactive protein 
(CRP) levels will allow practitioners to streamline their 
choice of corticosteroids when managing COVID-19 
patients. These findings will help clinical practitioners 
make informed decisions that will allow optimal 
clinical outcomes and reduce adverse events, 
complications, and hospital costs. Therefore, this study 
aims to determine the clinical outcome of 10-day low-
dose corticosteroid treatment (IV 2 mg/kg/day 
methylprednisolone LD then 0.25 mg/kg given q.i.d.) 
versus 10-day high-dose corticosteroid treatment (IV 20 
mg dexamethasone o.d. or a 1.5 mg/kg prednisolone 
tablet o.d.) in hospitalised patients with severe COVID-
19 in a tertiary teaching hospital in Malaysia. 

 
Methodology 
Study design 

This research was conducted as a retrospective 
study based on the corticosteroid management of 
COVID-19 patients in Hospital Canselor Tuanku 
Muhriz (HCTM), a tertiary teaching hospital in 
Malaysia (Figure 1). Adult patients admitted to the 
hospital between July and August 2021, who were 
diagnosed using a confirmatory test performed with a 
nasopharyngeal swab using a COVID-19 molecular 
assay to detect SARS-CoV-2 RNA, were screened. 
Patients included in the study were those that had been 
admitted to the ward for at least one day and were at 
clinical-stage category 4 (severe COVID-19) on nasal-
prong oxygen [3]; receiving either a low-dose 
corticosteroid (IV 2 mg/kg/day methylprednisolone LD 
then 0.25 mg/kg q.i.d.) or high-dose corticosteroid (IV 
20 mg dexamethasone o.d. or a 1.5 mg/kg prednisolone 
tablet o.d.). Patients excluded from the study were those 
who were admitted to the ICU from the acute and 
emergency-care unit, had incomplete medical and 
medication records had been transferred to another 
hospital, or had received oxygen via a venturi mask, 
high-flow mask, or mechanical ventilation on 
admission. 

 
Study outcome 

The primary outcome measure was the patient’s 
clinical status on Day-5 and Day-10 post-steroid, which 
was determined using the WHO Ordinal Scale for 
Clinical Improvement (OSCI) 9-point scale, ranging 

from 0 as no clinical or virological evidence of infection 
to 8, which was assigned as death [21]. A baseline OSCI 
was also determined for each patient (on Day-1) before 
steroid treatment. Using the WHO’s OSCI enables 
agreement and consistency in the recording of 
individual outcomes across studies and trials, 
facilitating the interpretation of results. 

Secondary outcome measures were the length of 
hospital stay before transfer, referral to the ICU for a 
high-flow nasal cannula (HFNC) or mechanical 
ventilation, whether discharged home, the number of 
patients on mechanical ventilation, and the patient’s 
CRP level on Day-1, -3, -6 and -10. 

 
Sample size 

Sample size estimation was calculated using 
ClinCalc.com software. Using values from previous 
work with an effect size of 0.69 [12], a minimum 
sample size of 33 patients for each arm was needed with 
a probability (power) of 0.80. The Type I error 
probability associated with testing this null hypothesis 
was 0.05. With an additional 20% dropout rate, the total 
sample size for each arm was 40 patients. 

 

Figure 1. Workflow of the retrospective study. 
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Sampling method 
Data were collected retrospectively using the 

medical records of COVID-19 patients admitted to the 
hospital from July to August 2021. Patients’ data were 
collected for 10 days or until discharged, for stays of 
less than 10 days. The date of discharge and number of 
hospitalised days were also calculated if patients were 
admitted for longer than 10 days. The reasons for 
discharge included a referral to the ICU for mechanical 
ventilation, patient demise, or patient discharged well.  

Data were extracted from the patient’s medical 
records using a standardised data collection form that 
included patients’ demographic data, such as age, 
gender, ethnicity, weight, smoking history and 
vaccination status. Clinical data included 
comorbidities, oxygen saturation (SpO2) levels, 
baseline absolute lymphocyte count (ALC), 
neutrophil/lymphocyte ratio (NLR), D-dimer, duration 
to wean off oxygen, duration of symptoms, CRP levels, 
the WHO’s OSCI levels and corticosteroid treatment 

Table 1. Demographic and clinical characteristics of the study population (N = 144). 

Characteristics 

IV methyl-
prednisolone 2 mg/kg 

STAT & 0.25 mg q.i.d. 
(n = 44) 

IV dexamethasone 
20 mg STAT & o.d. 

(n = 56) 

Tablet prednisolone 
1.5 mg/kg STAT & 

o.d. 
(n = 44) 

Total 
(N = 144) p valuec 

Age, mean (SD) 60.7 (14.6) 57.3 (17.5) 52.4(14.5) 56.8 (15.9) F (3.05); p = 0.06 
Gender, n (%)     χ2 (2.6); p = 0.27 
Female 20 (45.5) 28 (50) 15 (34.1) 63 (43.7)  
Male 24 (54.6) 28 (50) 29 (65.9) 81 (56.3)  
Ethnicity, n (%)     χ2 (7.8); p = 0.25 
Malay 17 (38.6) 21 (37.5) 25 (56.8) 63 (43.8)  
Chinese 21 (47.7) 24 (42.9) 12 (27.3) 57 (39.6)  
Indian 3 (6.8) 6 (10.7) 6 (13.6) 15 (10.4)  
Othersa 3 (6.8) 5 (8.9) 1 (2.3) 9 (6.3)  
Weight (kg), mean (SD) 68.9 (18.1) 68.6 (14.5) 73.2 (14.4) 70.1 (15.7) F (1.24); p = 0.29 
Smoking history, n (%)     χ2 (8.3); p = 0.08 
Ex-smoker 5 (11.4) 7 (12.5) 5 (11.4) 17 (11.8)  
Non-smoker 35 (79.6) 44 (78.6) 27 (61.4) 106 (73.6)  
Smoker 4 (9.1) 5 (8.9) 12 (27.3) 21 (14.6)  
Vaccination statusb, n (%)    χ2 (6.1); p = 0.19 
Not vaccinated 13 (29.6) 12 (21.4) 16 (36.4) 92 (63.9)  
1 dose 4 (9.1) 2 (3.6) 5 (11.4) 41 (28.5)  
2 doses 27 (61.4) 42 (75.0) 23 (52.3) 11 (7.6)  
Immune modulators, n (%)    χ2 (0.9 ); p = 0.62 
Tocilizumab 0 (0) 0 (0) 1 (2.3) 1 (0.7)  
Baricitinib 1 (2.3) 0 (0) 1 (2.3) 2 (1.4)  
Comorbidities, mean 
(SD) 1.9 (1.2) 4 (17.2) 1.6 (1.5) 2.6 (10.8) H (1.4): p = 0.57 

SpO2, mean (SD)      
Day 1 97.6 (1.4) 97.3 (1.4) 97.4 (1.5) 97.4 (1.43) H (1.3); p = 0.53 
Day 3 96.4 (2.2) 96.6 (2.2) 96.6 (1.6) 96.5 (2.0) H (0.2); p = 0.9 
Day 6 95.4 (6.4) 96.0 (3.4) 96.3 (1.9) 95.9 (4.3) H (0.3); p = 0.87 
Day 10 97.4 (1.6) 97.1 (1.5) 96.8 (1.7) 97.1 (1.6) H (3.5); p = 0.18 
Day 1 ALC, mean (SD) 1.3 (0.6) 1.2 (0.5) 1.3 (0.7) 1.3 (0.6) H (0.26); p = 0.88 
Day 1 NLR, mean (SD) 5.9 (4.7) 5.9 (4.7) 4.5 (3.3) 5.5 (4.4) H (3.5); p = 0.18 
Day 1 D-Dimer, mean 
(SD) 1.3 (1.7) 1.0 (0.8) 1.4 (1.4) 1.2 (1.3) H (0.96); p = 0.61 

Days of illness (from 
symptoms), mean (SD) 12.4 (3.1) 12.8 (3.6) 11.7 (2.6) 12.4 (3.2) H (0.41); p = 0.82 

Corticosteroids adverse 
effect, n (%) 0 (0) 1 (1.8) 0 (0) 1 (0.7) χ2 (0.28); p = 0.87 

Days to wean off 
oxygenation, mean (SD) 6.3 (3.5) 5.1 (3.6) 5.9 (4.1) 5.7 (3.8) H (4.38); p = 0.11 

Reason for discharge, n (%)    χ2 (5.2); p = 0.23 
Discharged well 32 (72.7) 44 (78.6) 33 (75) 109 (75.7)  
Patient demise 6 (13.6) 10 (17.9) 3 (6.8) 19 (13.2)  
Referred to ICU 6 (13.6) 2 (3.6) 8 (18.2) 16 (11.1)  

a Bangladesh (n = 1); Phillipines (n = 1); Indonesian (n = 4); Myanmar (n = 1); Pakistan (n = 1); Unknown (n = 1); b Astra Zeneca (n = 8); Pfizer (n = 4); Sinovac 
(n = 40); c F = ANOVA test; H = Kruskal-wallis; χ2 = Chi squared test. 
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provided (name of medication, dose and duration of the 
treatment). 

  
Ethics approval 

The study was approved by the institutional 
research ethics committee and was performed following 
the ethical standards laid down in the 1964 Declaration 
of Helsinki and its later amendments or comparable 
ethical standards. Ethical approval was obtained from 
the Medical Research Ethics Committee, University 
Kebangsaan Malaysia (Registration Number: JEP-
2021-580). 

 
Data analysis 

The obtained data were analysed using SPSS 
Statistics for Windows, version 22.0 (IBM Corp., 
Armonk, N.Y., USA). Descriptive data were described 
using frequency and percentage for categorical data; 
mean and standard deviation (SD) were used for 
continuous data. The treatment outcomes of patients 
with corticosteroids were compared using ANOVA and 
its non-parametric equivalent when data were non-
normally distributed or a Chi-squared test for 
categorical data. The statistical significance was set at 
p < 0.05. 

 
Results 
Demographic characteristics of the study population 

The study period identified 161 suitable patients. 
However, 17 patients were excluded due to incomplete 
data (n = 15) and changes in steroid doses (n = 2). A 
final total of 144 patients was included in the study: 56 
patients were treated with IV 20 mg dexamethasone stat 
and o.d., and 44 patients were each treated with IV 

methylprednisolone (2 mg/kg) stat then 0.25 mg q.i.d. 
or a prednisolone tablet (1.5 mg/kg) stat and o.d. One 
patient on IV 20 mg dexamethasone stat and o.d. 
reported an upper gastrointestinal bleed adverse drug 
reaction. There was no significant difference between 
the demographic characteristics of patients treated with 
different steroids (Table 1). 

 
Clinical outcomes 

The primary outcome of the study was determined 
by comparing the WHO’s OSCI from Day-1 to Day-10 
(Table 2). Overall, the use of steroids significantly 
improved patient clinical status from a WHO OSCI 
level 4 (0.1) to 2.6 (2.5) (p < 0.001). Using IV 
methylprednisolone, IV dexamethasone and 
prednisolone tablets was also observed to improve 
clinical outcomes from Day-1 to Day-10, respectively 
(p < 0.001). There was no significant difference in 
clinical status between IV methylprednisolone, IV 
dexamethasone and prednisolone tablets on Day-5 (H = 
2.15; p = 0.34) and Day-10 (H = 1.12; p = 0.58). 

The secondary outcomes, which were the length of 
hospital stay, use of mechanical ventilation, and CRP 
levels, were then determined. The length of stay 
excluded patients that were deceased, to ensure data 
were more accurate [12]. It was found that the average 
length of stay of the study population was 12.8 (2.9) 
(range 6–21) days (Table 3). Patients on IV 
methylprednisolone had an average length of stay of 13 
(2.8) (range 6–21) days, while those on IV 
dexamethasone and prednisolone tablets reported an 
average of 13.4 (3.2) (range 10–21) and 11.9 (2.3) 
(range 7–17) days, respectively. There was no 

Table 2. WHO OSCI levels on Day-1, Day-5 and Day-10 of the study population (N = 144). 
WHO OSCI, mean (SD) Day-1 Day-5 Day-10 p valuea 
IV methylprednisolone 2 mg/kg STAT then 0.25 mg q.i.d. (n = 
44) 4 (0) 3.8 (1.6) 2.9 (2.6) χ2 (12.9); < 0.001 

IV dexamethasone 20 mg STAT & o.d. (n = 56) 4 (0) 3.5 (1.3) 2.6 (2.6) χ2 (61.6); < 0.001 
Tablet prednisolone 1.5 mg/kg STAT & o.d. (n = 44) 4 (0.2) 3.5 (1.6) 2.4 (2.3) χ2 (19.2); < 0.001 
Total (N = 144) 4 (0.1) 3.6 (1.5) 2.6 (2.5) χ2 (61.6); < 0.001 

a χ2 = Friedman chi-squared test, between 3 dependent groups Day-1, Day-5, Day-10. 

Table 3. Length of stay and need for mechanical ventilation of the study population (N = 144). 

Characteristics 
IV methyl-prednisolone 
2 mg/kg STAT & 0.25 

mg q.i.d. (n = 44) 

IV dexamethasone 20 
mg STAT & o.d. 

(n = 56) 

Tablet prednisolone 1.5 
mg/kg STAT & o.d. 

(n = 44) 

Total 
(N = 144) p valueb 

Length of hospital stay, 
mean (SD) 9.3 (4.8) (4-32) 8.7 (3.3) (3-18) 8.6 (3.7) (4-23) 8.9 (3.9) (6-21) H (0.16): 0.92 

Length of hospital stay, 
mean (SD) 13 (2.8) (6-21) 13.4 (3.2) (10-21) 11.9 (2.3) (7-17) 12.8 (2.9) (6-21) H (4.07): 0.13 

Mechanical ventilation 
a, n (%) 5 (11.4) 4 (7.1) 5 (11.4) 14 (9.7) χ2 (0.14); 0.93 

a Mechanical ventilation (VM 40% VM 60%, CPAP); b H = Kruskal-wallis, χ2 = Chi squared test. 
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significant difference in the length of hospital stay 
between the three corticosteroids (p = 0.13). 

Fourteen patients required mechanical ventilation 
during treatment with corticosteroids (Table 3). There 
was no significant difference in the need for mechanical 
ventilation between the three corticosteroid groups (p = 
0.93). 

CRP levels were observed to reduce significantly 
overall from Day-1 at 8.3 (7.0) mg/L to Day-10 at 1.9 
(2.3) mg/L (p < 0.001) (Table 4). A significant 
reduction in CRP levels from Day-1 to Day-10 was 
observed for all three corticosteroid groups (p < 0.001). 
There was no significant difference in CRP levels 
between the three corticosteroid groups from Day-1 (H 
= 0.58; p = 0.75), Day-3 (H = 1.11; p = 0.58), Day-6 (H 
= 2.56; p = 0.28) and Day-10 (H = 3.46; p = 0.18). 

 
Discussion 

Corticosteroids are frequently given to COVID-19 
patients as they provide anti-inflammatory effects by 
halting cytokine production [22]. Although numerous 
studies have shown the benefits of giving low-dose 
corticosteroids to patients on mechanical ventilation or 
in the ICU [23], i.e., to reduce COVID-19 mortality, 
very few address the differences between low and high-
dose corticosteroids in preventing the infection’s 
progress in severely affected hospitalised patients. 
Furthermore, using corticosteroids beyond 10 days is 
only considered in selected severe cases of COVID-19 
[24]. With the recommended short-term duration of 
corticosteroid use, high-dose corticosteroids may be 
more appealing when trying to reduce disease 
progression, especially when ICU beds are limited. 
Therefore, clinicians have been required to make 
treatment decisions with a lack of substantial evidence. 

This study aimed to compare the therapeutic effect 
of a short-term 10-day low dose of 2 mg/kg 
methylprednisolone stat then 0.25 mg q.i.d. with a 10-
day high dose of 20 mg dexamethasone stat and o.d. or 
a 1.5 mg/kg prednisolone tablet stat and o.d. to prevent 
disease progression in hospitalised patients with severe 
COVID-19. This would allow better clinical 
judgements to be made when considering using high 
doses, for example, 20 mg dexamethasone stat and o.d. 

or a 1.5 mg/kg prednisolone tablet stat and o.d. At 
present, only category 4 severe patients are 
hospitalised, while those with less severe symptoms are 
either monitored at home or in quarantine centres. The 
patients in this study reported a similar WHO OSCI 
level of 4 on admission, which eventually improved 
significantly to an average of WHO OSCI level 2 by 
Day-10. This clinical improvement aligns with the use 
of corticosteroids in COVID-19 patients in previous 
work [12]. However, there were no significant 
differences in the level of improvements when 
comparing the use of low-dose methylprednisolone (2 
mg/kg) stat then 0.25 mg q.i.d. and high doses of 
dexamethasone (20 mg) stat and o.d. or prednisolone 
(1.5 mg/kg) stat and o.d. for 10 days. 

The efficacy of low methylprednisolone doses 
compared to high doses of dexamethasone or 
prednisolone for 10 days was further supported by 
similarities in the efficacy of the length of 
hospitalisation, the need for mechanical ventilation and 
CRP levels. Studies have shown that 1–2 mg/kg/day 
methylprednisolone was superior to 6 mg/day 
dexamethasone in reducing the length of stay and use 
of mechanical ventilation [12,25]. Furthermore, higher 
doses of methylprednisolone have been shown to 
increase mortality exclusively in elderly patients, with 
recommended doses not exceeding 1–1.5 mg/kg/day for 
severe COVID-19 patients [26]. This reinforces the 
rationale of modulating rather than suppressing immune 
responses in these patients. This work further supports 
the use of low-dose methylprednisolone, as no 
significant differences in the length of stay or need for 
mechanical ventilation were observed when either the 
low dose of methylprednisolone or the high dose of 
dexamethasone or prednisolone were used for 10 days. 
It was noted that the average length of hospitalisation 
was similar to previous reports of COVID-19 patients, 
with all corticosteroids reducing the length of hospital 
stay to approximately 14 days [27]. Similarly, a 
significant reduction in CRP levels was reported with 
corticosteroid use [28], as observed in this work. 

The main concern with high doses of steroids, 
despite their short-term use, is the risk of adverse 
effects, which include bloodstream infections and 

Table 4. C-reactive proteins (CRP) levels on Day-1, Day-3, Day-6, and Day-10 of the study population (N = 144). 
CRP levels, mg/L, mean (SD) Day-1 Day-3 Day-6 Day-10 p valuea 

IV methylprednisolone 2 mg/kg STAT then 0.25 mg 
q.i.d. (n = 44) 8.6 (8.8) 5.8 (4.6) 2.7 (3.2) 1.8 (2.8) ꭓ2 (26.5): < 0.001 

IV dexamethasone 20 mg STAT and o.d. (n = 56) 8.1 (5.8) 6.1 (4.5) 3.8 (5.7) 1.9 (1.5) ꭓ2 (48.8): < 0.001 
Tablet prednisolone 1.5 mg/kg STAT and o.d. (n = 44) 8.4 (6.6) 7.6 (6.4) 4.2 (4.7) 2.2 (2.7) ꭓ2 (27.3): < 0.001 
Total (N = 144) 8.3 (7.0) 6.5 (5.2) 3.6 (4.8) 1.9 (2.3) ꭓ2 (99.4): < 0.001 

a ꭓ2 = Friedman chi-squared test, between 3 dependent groups on Day-1, Day-3, Day-6 and Day-10.  
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hyperglycemia [29,30]. It has also been reported that 
corticosteroids increase the risk of gastrointestinal 
bleeding by 40% among hospitalised patients [31]. 
Stress ulcers occur in response to severe physiological 
stress in critically ill patients, which may account for 
this occurrence. This work reported upper 
gastrointestinal bleeding in one patient who was given 
a high dose of dexamethasone (20 mg stat and o.d.) and 
stresses the importance of closely monitoring patients 
on high-dose corticosteroids.  

This study demonstrates that the low doses of 
methylprednisolone are as effective as high doses of 
dexamethasone or prednisolone (as previously 
mentioned), with no reported adverse effects when 
treating severe COVID-19 patients. This allows 
clinicians to make informed decisions about using 
corticosteroids to prevent disease progression in severe 
COVID-19 patients. Despite this, there were limitations 
to the study. The retrospective nature of the work could 
mask other interventions or events that may influence 
patients’ outcomes. The collected data were limited to 
patients’ demographics along with clinical and 
laboratory measures that were related to clinical 
outcomes. As such, further multicentered randomised-
controlled trials and later follow-ups are required to 
evaluate the beneficial effects of low and high doses of 
corticosteroids in patients with severe COVID-19. 

 
Conclusions 

In hospitalised patients with severe COVID-19, 
using low doses of corticosteroids is recommended and 
significantly reduces disease progression through 
clinical improvement, duration of admission, the need 
for mechanical ventilation and CRP levels. The 
effectiveness of low doses of corticosteroids enables 
clinicians to make informed decisions about managing 
severe COVID-19 patients, allowing for optimal 
outcomes, fewer complications and reduced healthcare 
costs. 
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