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Abstract

Aim: There is an emerging role of steroids in the management of COVID-19. We aimed to compare the outcome of COVID-19

patients (recovery versus mortality) who were treated with steroids with those who were not treated with steroids during their

course of hospital stay. Methods: A retrospective analysis of all moderately to severely ill COVID-19 patients, meeting the

inclusion and exclusion criteria, admitted to our center during the study period of four months, was performed. The patients

were categorized into two groups: Group I included 25 patients who were given steroids, and Group II also included 25 patients

who were not given any steroids during their hospital stay. The primary outcome (recovery versus mortality), length of hospital

stay as well as other features were compared between the two groups. Results: The mean length of hospital stay was 9.3 days

in the steroids group and 10.9 days in the non-steroids group with a p value of 0.249. None of the patients was shifted to a

ventilator in either group. One patient in the steroids group (4%) and two patients in the non-steroids group (8%) needed to

be put on high flow nasal cannula. One patient died in the steroids group with a recovery rate of 96%, while two patients died

in the non-steroids group with a recovery rate of 92% (p value 0.552). Conclusion: Treatment with steroids in moderately to

severely ill COVID-19 patients did not decrease the length of hospital stay or mortality in our study.
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A Single-Center Experience of Steroid Therapy for COVID-19 Management

Abstract

Aim: There is an emerging role of steroids in the management of COVID-19. We aimed to compare the
outcome of COVID-19 patients (recovery versus mortality) who were treated with steroids with those who
were not treated with steroids during their course of hospital stay.

Methods: A retrospective analysis of all moderately to severely ill COVID-19 patients, meeting the inclusion
and exclusion criteria, admitted to our center during the study period of four months, was performed. The
patients were categorized into two groups: Group I included 25 patients who were given steroids, and Group
II also included 25 patients who were not given any steroids during their hospital stay. The primary outcome
(recovery versus mortality), length of hospital stay as well as other features were compared between the two
groups.

Results: The mean length of hospital stay was 9.3 days in the steroids group and 10.9 days in the non-
steroids group with a p value of 0.249. None of the patients was shifted to a ventilator in either group. One
patient in the steroids group (4%) and two patients in the non-steroids group (8%) needed to be put on high
flow nasal cannula. One patient died in the steroids group with a recovery rate of 96%, while two patients
died in the non-steroids group with a recovery rate of 92% (p value 0.552).

Conclusion: Treatment with steroids in moderately to severely ill COVID-19 patients did not decrease the
length of hospital stay or mortality in our study.

Keywords: COVID-19; steroids; recovery; mortality; hospital stay.

What is already known about this subject?

2
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. There is an emerging role of steroids use in the management of COVID-19 patients.

Evidence regarding the efficacy of steroids use in the management of COVID-19 patients is conflicting.

What does this study contribute to the literature?

Our study adds to the body of evidence that steroids use in moderately to severely ill COVID-19 patents
does not reduce the mortality and length of hospital stay.

1 INTRODUCTION

According to the World Health Organization (WHO), viral diseases are emerging as a serious public health
issue worldwide. In the last two decades, many viral epidemics such as severe acute respiratory syndrome
coronavirus (SARS-CoV) disease from 2002 till 2003, and hemagglutinin type 1 and neuraminidase type 1
(H1N1) influenza in 2009, have been reported. Most recently, SARS-CoV2 was detected for the first time
in Wuhan, China, in December 2019. On February 11, 2020, the WHO named this disease, coronavirus
disease 2019 (COVID-19). This new virus is highly contagious and has rapidly spread globally. On January
30, 2020, the outbreak was declared a Public Health Emergency of International Concern (PHEIC) by the
WHO. On March 11, 2020, as the number of COVID-19 cases outside China increased 13 times and more
than 114 countries were involved, the WHO declared the COVID-19 a pandemic.1To date (December 26,
2020), Pakistan has 469,482 confirmed cases of COVID-19 with a total death toll of 9816.2 The majority of
the patients with COVID-19 have an uneventful recovery. However, approximately 19% of the patients suffer
from a progressive worsening of the disease leading to severe pneumonia in 14% and critical pneumonia in
5% of the patients, which leads to acute respiratory distress syndrome (ARDS).3 Multiple therapeutic agents
are being used and tried across the world for COVID-19 treatment and the management of its symptoms
and complications.4

Immune-mediated response from the host of COVID-19 can lead to cytokine storm that leads to enor-
mous vascular inflammation, disseminated coagulation, and shock, leading to multi-organ failure and death.
This inflammatory pathophysiology has led to the use of corticosteroids in COVID-19 management.3 Since
corticosteroids cause immune suppression by impairing the innate immunity, their use has largely been dis-
couraged due to the fear of worsening of viral propagation.5 The majority of the earlier studies involving the
use of steroids in SARS-CoV disease and the Middle East respiratory syndrome coronavirus (MERS-CoV)
disease showed adverse outcomes.6,7 The WHO and the Center for Disease Control and Prevention (CDC)
specifically advised against the use of corticosteroids in COVID-19 management earlier in the pandemic.3

The recent RECOVERY trial has shown significantly improved outcomes with dexamethasone, in severe
COVID-19 patients who required oxygen therapy or were on a mechanical ventilator.8 Initially, we did not
use steroids for COVID-19 management at our center as per the earlier WHO and CDC recommendations.
However, subsequently, steroids became part of our COVID-19 management protocol based on the emerging
evidence as well as our national clinical management guidelines for COVID-19 infection.2 In this study, we
retrospectively compared the outcome of COVID-19 patients (recovery versus mortality) who were treated
with steroids with those who were not treated with steroids during their course of hospital stay.

2. METHODS

This was a retrospective study conducted in the department of medicine at Government General Hospital,
Faisalabad, Pakistan, over a period of four months from March 15, 2020 till July 15, 2020. During this period,
all patients meeting the inclusion and exclusion criteria were enrolled in the study, using nonprobability
purposive sampling. Inclusion criteria: all patients with age between 18 to 80 years, both genders, COVID-19
polymerase chain reaction (PCR) positive or radiologically COVID-19, moderate/severe critical respiratory
disease. The disease severity of COVID-19 was based on our national clinical management guidelines for
COVID-19 infection.2 Exclusion criteria: age less than 18 or more than 80 years, pregnant females, mild
respiratory disease, received plasma transfusion, received tocilizumab or remdesivir. The enrolled patients
were categorized into two groups. Group I included 25 patients who were given steroids during their hospital
stay, oral or injectable (as per national clinical management guidelines). Group II also included 25 patients
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. who were not given any steroids during their hospital stay. All patient medical charts were reviewed and
data regarding age, gender, length of hospital stay, the severity of the condition at presentation, maximum
oxygen requirement, the need for ventilatory support, laboratory findings, the dose of steroids used, and the
outcome of the patients (recovery versus mortality) were recorded. The study received ethical approval from
the Ethical Review Committee of Faisalabad Medical University.

3. RESULTS

The age of the 50 COVID-19 patients whose medical charts were retrospectively reviewed, ranged from 21
to 80 years, with the mean age of 57 years in the steroids group and 42 years in the non-steroids group.
Overall, 62% were male and 36% were female patients. Co-morbidities among the patients of the steroids
group were diabetes mellitus 16%, hypertension 24%, ischemic heart disease 20%, smoking 12%, and among
that of the non-steroids group were diabetes mellitus 24%, hypertension 24%, ischemic heart disease 36%,
smoking 16%. Lymphopenia was present in 72% of the patients in the steroids group and 64% of the patients
in the non-steroids group (see Table 1).

All patients in the steroids group received dexamethasone 6 mg intravenously for one week as part of the
protocol for COVID-19 management. The mean length of hospital stay was 9.3 days in the steroids group
and 10.9 days in the non-steroids group with a p value of 0.249 (see Table 2). In the steroids group, 64%
had moderate respiratory disease and 36% had severe respiratory disease. In the non-steroids group, 64%
had moderate respiratory disease, 32% had severe respiratory disease and 4% had a critical disease. None
of the patients was shifted to a ventilator in either group. One patient in the steroids group (4%) and two
patients in the non-steroids group (8%) needed to be put on high flow nasal cannula. In the steroids group,
64% of patients and in the non-steroids group, 72% of patients had a maximum oxygen requirement of 1-5
L/min. One patient died in the steroids group with a recovery rate of 96%, while two patients died in the
non-steroids group with a recovery rate of 92% (p value 0.552) (see Table 3).

4. DISCUSSION

The emerging role of steroids in the management of moderately to severely ill COVID-19 patients was
the motivation for our study. This retrospective study was conducted to assess the role of steroids in the
management of patients with moderate or severe COVID-19 infection. The outcome of patients, whether
recovery from or death due to COVID-19 infection, who received steroids was compared with the patients
who did not receive steroids as part of their treatment for COVID-19 infection. The other main parameter
that was compared between the two groups was their length of hospital stay during the course of their illness,
which may have been affected by the baseline comorbidities they might have. The majority of the patients
in the steroids group (96%) recovered uneventfully and were discharged from the hospital. The mortality
rate in this group was 4% compared to that of 8% in the non-steroids group. Although the mortality rate
was higher in the non-steroids group, it was statistically non-significant. Our findings are in line with a
meta-analysis published in May 2020, which showed that corticosteroids did not significantly reduce the risk
of death in COVID-19 patients.9 The mean length of hospital stay in our study was also less in the steroids
group than that in the non-steroids group; however, it was non-significant. This is contrary to the results of
the meta-analysis which showed that the steroids use increased the length of hospital stay.9 Severity of the
disease among the two groups as well as the maximum oxygen requirement was found to be similar, which
may indicate that the steroids had a minimal effect on the severity of the COVID-19 infection in our study.

Regarding the baseline comorbidities, lymphopenia was higher in the steroids group whereas the incidences
of diabetes mellitus and ischemic heart disease were lower in this group. Whether this difference in the
baseline comorbidities had any impact on our findings, we could not perform the regression analysis due to
the limited sample size in order to address this issue. Additionally, since this was a retrospective analysis
of the data of COVID-19 patients, we were unable to compare the other characteristics such as age and
disease severity between the two groups. These limitations warrant larger multicenter randomized clinical
trials with adequate sample size to compare the safety and efficacy of steroids in patients with moderate
and severe COVID-19 infection and the factors affecting them. Moreover, since the steroids, as compared to
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. antivirals, are inexpensive and readily available in developing countries, findings of these trials conducted in
developing countries can provide enormous benefits and save a larger number of patients from complications
with an economic impact on the limited resources.

5. CONCLUSION

Our single-center study concludes that treatment with steroids in moderately to severely ill COVID-19
patients did not decrease the length of hospital stay or mortality. However, larger multicenter randomized
control trials are needed to determine the efficacy of steroids in reducing hospital stay and/or mortality in
patients with moderate and severe COVID-19.
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TABLE 1 Characteristics and comorbidities of the two groups

Characteristics/
Comorbidities

Group I (steroids
group) (n=25)

Group I (steroids
group) (n=25)

Group II
(non-steroids
group) (n=25)

Group II
(non-steroids
group) (n=25)

Gender 72% male 28% female 56% male 44% female
Mean age 57 years 57 years 43 years 43 years
Smokers 12% 12% 16% 16%
Moderate
respiratory
disease

64% 64% 64% 64%

Severe respiratory
disease

36% 36% 32% 32%

Critical
respiratory
disease

0% 0% 4% 4%

Diabetes mellitus 16% 16% 24% 24%
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Characteristics/
Comorbidities

Group I (steroids
group) (n=25)

Group I (steroids
group) (n=25)

Group II
(non-steroids
group) (n=25)

Group II
(non-steroids
group) (n=25)

Hypertension 24% 24% 24% 24%
Ischemic heart
disease

20% 20% 36% 36%

Lymphopenia 72% 72% 64% 64%

TABLE 2 Comparison of length of hospital stay between the two groups

Length of hospital stay Groups Groups p value*

Group I (n=25) Group II (n=25)
Mean number of days (SD) 9.32 (4.53) 10.96 (5.37) 0.249

SD: Standard deviation

*Mann-Whitney U test

TABLE 3 Comparison of steroid treatment outcome between the two groups

Outcome Groups Groups p value*

Group I (n=25) Group II (n=25)
Death (n) 1 (4%) 2 (8%) 0.552
Recovery (n) 24 (96%) 23 (92%)

*Chi-square test
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