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ABSTRACT

Aim: To compare the efficacy of intravenous dexamethasone and methylprednisolone on the treatment of hospitalized patients

with covid-19.

Methods: Between January 2022 and September 2022, 46 COVID-19 positive patients from the medical ward of ABWA
Hospital and Research Centre participated in a randomized controlled trial. Patients in group A were given dexamethasone,
whereas those in group B were given methylprednisolone. Hyperglycemia, hypokalemia, duration of oxygen therapy, death,
intensive care unit hospitalization, and other outcomes were measured in both groups. For qualitative variables, Chi Square test
was used, while for quantitative variables, T-Test was used. A significance level of less than 0.05 was used.

Results: In Group A, the average duration of hospitalization was 7.13+2.26days, but in Group B, it was 9.61+2.33 days (P =
0.0001). Group A had considerably shorter O2 therapy duration than Group B (5.78+1.16 days vs. 8.48+1.90 days; P = 0.0001).
Group A had a considerably reduced incidence of hyperglycemia and hypokalemia compared to Group B (34.8% vs 73.9%, P =

0.008) (13% vs 43.5, P = 0.02).

Conclusion: We conclude that 8mg/day dexamethasone is better than 30mg methylprednisolone twice a day in treatment of

COVID-19.

Keywords: Efficacy, Covid-19, Dexamethasone, Methylprednisolone

INTRODUCTION
In December of 2019, COVID-19, triggered by a corona virus
spread from Wuhan, China, to the rest of the world. About 19% of
people with this condition have severe pneumonia, and 5%
develop critical pneumonia !. Rapid viral replication and a
significant inflammatory response during the second week might
lead to acute respiratory distress syndrome (ARDS). The viral
entry route into human host cells necessitates the presence of the
cellular surface protein angiotensin-converting enzyme 2 (ACE2)
and the transmembrane protease serine 2. Cleavage allows the
virus to penetrate the host cell and merge with its intended host 2.
The antiviral immune response helps clear the virus early on,
but the inflammatory reaction causes lung damage. After initial
injury at the epithelial, interstitial, and endothelial levels, surfactant
is depleted by neutrophil and macrophage exudates, resulting in
impaired alveolar capacity and oxygen exchange 3. When infected
cells die, they release inflammatory cytokines such tumour
necrosis factor-, interleukin 1, and interleukin 6. This process is
known as a cytokine storm. Second, the immunological cycle is
triggered by the cytotoxicity induced by the virus's excessive
reproduction, which further exacerbates the inflammatory condition
4

In light of this physiopathology, corticosteroid treatment
looks promising. However, because corticosteroids suppress the
immune system, there is a greater chance of the infection
spreading °. In most cases, the risk of developing severe or serious
pneumonia is not anticipated to increase with a maintenance dose
that is quite modest. Among hypoxic inpatients,
methylprednisolone was found to enhance outcomes like length of
hospital stay and clinical conditions ©.

The use of corticosteroids in the treatment of COVID-19 has
been documented in a number of research papers. These studies,
nevertheless, looked at other viruses that cause similar symptoms
and not COVID-19 in particular 7 8. But other sepsis guidelines in
COVID-19 recommend giving corticosteroids to hospitalized
patients with ARDS in order to reduce the inflammatory response
and treat secondary adrenal insufficiency. All the more so for those
experiencing refractory shock. Still, the same guidelines saying
that intubated patients without ARDS should not be given
corticosteroids have been provided in other articles.®

In animal studies, methylprednisolone produced a higher
ratio of lung tissue to plasma, suggesting it may be more beneficial
than dexamethasone in treating lung injury. Treatment with
dexamethasone improved the outcomes of a human study
involving patients with severe COVID-19 who required oxygen or
artificial breathing *°.

Researchers have found that among corticosteroids,
dexamethasone has the longest half-life and greatest anti-
inflammatory impact. The prognosis of a condition is also affected
by the patient's past medical history **. Patients with COVID-19
and DM may have worse clinical outcomes and cardiovascular
events due to the higher ACE2 glycation and TMPSS2 expression
in cardiomyocytes in individuals with DM compared to patients
without DM .

This study aims to examine the effectiveness of
dexamethasone and methylprednisolone in treating COVID-19
symptoms, ICU admission, mortality, length of hospital stay, and
inflammatory markers in inpatients due to the inconsistency of
published data on the efficacy of glucocorticoids.

MATERIAL AND METHODS

We conducted this randomized controlled trial from January 2022
to September 2022 at medical ward of ABWA Hospital and
Research Centre hospital. We obtained an ethical clearance
certificate from the hospital's ethical committee before
commencing the study. The patients were briefed about the study’s
potential benefits. All the patients were subjected to give their
consent in written. Patients were allocated equally in two groups
using lottery method. Patients were clinically assessed for COVID-
19 virus, swabs were taken from the patients for reverse
transcription—-PCR (RT-PCR) test, and only those patients were
enrolled in the study who had positive PCR. Patients of both
genders having age between 40 to 80 years were included. We
excluded pregnant women from our study. Those in Group A were
given 8 mg of intravenous dexamethasone daily, whereas those in
Group B were given 30 mg of methylprednisolone in two divided
doses. All of the patients were followed for two weeks after they
were released from the hospital. Hospitalization, oxygen support,
death, intensive care unit admission, hyperglycemia, and
hypokalemia were among the outcomes measured for both sets of
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participants. A pre-made pro-forma was used to capture all of the
information.

The sample size was calculated using anticipated frequency
of hyperglycemia in group A 36.8%*2 and for group B 78.1%??,
keeping the power of test 80%. Sample size was 46.

We used SPSS version 20 for analysis of data. For analysis
of qualitative variables, frequency and percentage while Mean +
SDs was used for analysis of quantitative variables. For
comparison of qualitative variables between both groups Chi-
Square test was used with P value < 0.05 as statistically significant
while for quantitative variables T-test was used with P value <
0.05% as statistically significant.

RESULTS

We performed this study on 46 patients divided equally in group A
and B. Group A received Dexamethasone therapy and group B
received methylprednisolone therapy. In group A mean age
calculated was 64.09+11.19 while the mean age calculated in
group B was 62.13+10.96 years. The mean duration of symptoms
in group A was 7.57+1.70 while the mean duration of symptoms in
group B was 7.131+2.26 days. Comparison of the comorbid like
diabetes, hypertension, ischemic heart disease and lung disease
between both groups can be seen at table no 1.

In group A there were 21.7% female while there were 78.3%
male patients. In group there were 34.8% female while 65.2% male
patients.

Regarding the comparison between the outcomes between
both groups we observed that in group A the mean length of
hospital stay was significantly lower than group B (7.13+2.26 days
vs 9.61+2.33 days; P = 0.0001). The duration of O2 therapy in
group A was significantly lower than group B (5.78+1.16 days vs
8.48+1.90 days; P = 0.0001). Regarding ICU admission and
mortality no significant difference was observed between both
groups. Hyperglycemia and hypokalemia was significantly lower in

Group B

u Male
u Female
Graph 2: Gender distribution in group B
Table 2: Comparison of outcomes between both groups
Outcomes Group A Group B P value
Length of hospital stay 7.13+2.26 9.61+2.33 0.0001
Duration of O2 therapy 5.78+1.16 8.48+1.90 0.0001
Mortality 2 (8.7%) 4 (17.4%) 0.38
ICU admission 4 (17.4%) 6 (26.1%) 0.47
Hyperglycemia 8 (34.8%) 17 (73.9%) 0.008
Hypokalemia 3 (13%) 10 (43.5%) 0.02
DISCUSSION

group A than group B, (34.8% vs 73.9%; P = 0.008) (13% vs 43.5;

P =0.02)
Table 1: Baseline characteristics of the patients
Variables Group A Group B P value
Age (Years) 64.09+11.19 62.13+10.96 0.55
Duration of symptoms 7.57+1.70 7.13+2.26 0.46
(days)
Diabetes 11 (23.9%) 10 (21.7%) 0.76
Hypertension 7 (15.2%) 6 (13%) 0.74
Ischemic heart disease 3 (6.5%) 2 (4.3%) 0.63
Lung disease 4 (8.7%) 3 (6.5%) 0.68
Group A
 Male
M Female

Graph 1: Gender distribution in group A

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) is discovered to be the primary infectious agent of COVID-19.
During the end of December 2019, a strange pneumonia outbreak
was noted by multiple symptoms including fever, dry cough,
lethargy, and sporadic gastrointestinal manifestations. Critical
COVID-19 patients or those with exceptionally high levels of the
agitating biomarkers ferritin and C-reactive protein (CRP) may
experience inflammatory organ damage. The host's response to
pathogens or tissue injury is inflammation. This problem develops
when rheumatoid arthritis's persistent inflammation leads to a
lasting buildup of inflammatory cells in synovial joints and other
conditions such as colitis and chronic bronchitis. A cytokine storm,
which is the term used to describe an elevated inflammatory
response that occurs from a cytokine storm, may be the main
cause of severe COVID-19 disease. In extreme cases of COVID-
19 patients, the ensuing cytokine storm results in damage as well
as potentially fatal lung inflammation.*?

Since glucocorticoids suppress the immune system, they
increase the risk of secondary infections and make the initial
infection harder to treat, which can lead to life-threatening
complications like organ failure, septic shock, and sepsis.
Glucocorticoids have been documented to treat diseases that are
clinically similar to COVID-19, SARS, community-acquired
pneumonia, and severe influenzal®. Until recently, corticosteroids
were sufficient to treat respiratory conditions such acute respiratory
illness, severe bacterial pneumonia, and chronic obstructive
pulmonary disease. While different COVID-19 management
procedures stipulated that glucocorticoids would be either
contradicted or not given until the research was completed,
glucocorticoids have also been chosen in China in severe
situations®®. Adrenocortical insufficiency illnesses often require
replacement therapy with natural glucocorticoids such as cortisone
and hydrocortisone, which also have sodium-retaining
characteristics. Dexamethasone is one of many synthetic hormone
derivatives widely used for their anti-inflammatory effects. At
comparable anti-inflammatory doses, dexamethasone does not
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have the sodium-retention feature of hydrocortisone and its
derivatives.  Methylprednisolone is an intermediate-acting
corticosteroid, but while the Food and Drug Administration [FDA1]
approved its use on October 30, 1958, no such trials have been
conducted on dexamethasone®®.

In the current study, we examined the efficacy of intravenous
dexamethasone 8mg and methylprednisolone 30 mg in the
management of COVID-19 in hospitalized patients.. The results
showed that dexamethasone was more effective in addressing
COVID-19 problems than placebo, while also posing a lower
hazard for hyperglycemia and hypokalemia.

No statistically significant variation in patient age or gender
was found between Groups A and B. Considering the underlying
comorbid (diabetes, hypertension, ischemic heart disease and lung
disease) between both groups we did not find any significant
difference either. Our findings are in line with a study? which also
reported no difference between the above mentioned baseline
characteristics of the COVID-19 patients in their trail.

In our study we observed that there was no significant
variance between both groups with regards to ICU admission
(17.4% vs 26.1%) and mortality (8.7% vs 17.4%). Our results are
comparable with a study*? which also reported the same findings.
A study'” conducted in Pakistan also reported that there was not
difference  in ICU admissions and mortality between
Dexamethasone group and methylprednisolone group.

We found in our study that the duration of hospital stay was
lower in the Dexamethasone group as compared to the
methylprednisolone group (7.17+1.26 days vs 9.61+2.33 days),
these findings are similar to study!? which also reported
significantly lower hospital stay in dexamethasone group. In our
study the duration of oxygen therapy was 5.78+1.66 while in the
methylprednisolone group it was 8.48+1.90 days, the difference
was statistically significant, our findings are backed by a study?®
conducted in Pakistan which reported that Dexamethasone group
in their study had significantly lower duration of oxygen therapy. In
our study the frequency of hyperglycemia and hypokalemia was
significantly lower in the dexamethasone group as compared to
methylprednisolone group. The aforementioned study? also
reported significantly lower frequency of hyperglycemia and
hypokalemia.

CONCLUSION

From our study we conclude that dexamethasone has better
efficacy in treatment of COVID-19 patients. We observed
significantly lower duration of oxygen therapy and hospital stay in
the group receiving dexamethasone. We also found that in the
dexamethasone group, the incidence of hypokalemia and
hyperglycemia was significantly reduced.
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