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Abstract: Background: A number of corticosteroids are commonly used to treat COVID-19 infection.
The aim of this retrospective study was to compare various hospital outcomes among mechanically
ventilated COVID-19 patients in an ICU, who were administered either dexamethasone or methyl-
prednisolone. Methods: A total of 121 mechanically ventilated COVID-19 patients from the ICU
were included in the analysis, of which 43.8% (n = 53) received methylprednisolone, while 56.2%
(n = 68) received dexamethasone. Results: In-hospital mortality (p = 0.381) and hospital length of
stay (p = 0.307) were lower among the methylprednisolone group, compared to the dexamethasone
group, though not significantly. Survival analysis showed that there were no significant differences
between the methylprednisolone and dexamethasone groups (p = 0.978). A Cox proportional re-
gression analysis showed that in-hospital mortality was lower among COVID-19 patients receiving
methylprednisolone, compared to the dexamethasone group, though not significantly (hazard ratio
(HR), 0.64; 95% CI: 0.35–3.17). Conclusion: Our study showed that in-hospital mortality was lower
and hospital length of stay was higher among COVID-19 patients receiving methylprednisolone,
compared to dexamethasone. These findings could have been due to the small sample size and
limited scope of the study. Therefore, future large-scale studies should evaluate and confirm the
findings in this study.

Keywords: COVID-19; steroids; mechanical ventilation; methylprednisolone; dexamethasone;
critical care

1. Introduction

Coronavirus disease (COVID-19) has infected more than 487 million people, causing
nearly 6.1 million deaths worldwide [1]. This disease has substantially affected numerous
aspects of the healthcare system due to increased pressure on healthcare resources and
personnel [2]. In addition, the management of COVID-19 has been affected due to a lack
of concrete guidelines. This has also adversely affected the management of other health
conditions due to the prioritization of resources for COVID-19 and, conversely, patients
not seeking treatments due to fear of contracting the disease [3]. Several factors, such as
extreme infectivity, severe lung involvement, variable disease presentation, and lack of
definitive treatments, make managing COVID-19 a significant challenge. Though many
studies have furthered our understanding of the disease in terms of pathogenesis and newer
therapeutic options such as antiviral medications, traditional medications, and vaccines,
the effectiveness of these therapeutic options has not yet been thoroughly proven [4–6].
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Numerous studies have shown that cytokine storm constitutes the primary pathogenic
mechanism for organ dysfunction and critical deterioration in this disease [7]. Therefore,
interventions such as administering corticosteroids and other immunosuppressive medica-
tions could be an effective management option among patients progressing to severe forms
of the disease, as previously documented in other similar conditions such as Severe Acute
Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS) [8,9]. Corti-
costeroids such as dexamethasone and methylprednisolone have been extensively used
among severely affected COVID-19 patients requiring ventilation and supplemental oxygen
therapy. For example, dexamethasone treatment significantly decreased 28-day mortality
among patients receiving respiratory support, such as mechanical ventilation and oxygen
therapy [10]. Similarly, another study that compared dexamethasone and methylpred-
nisolone showed that both medications significantly decreased 28-day all-cause mortality
among patients requiring respiratory support [11]. In addition, a study that compared
dexamethasone and methylprednisolone showed that methylprednisolone demonstrated
significantly better clinical status, hospital length of stay, and need for a ventilator [12].
However, not many studies compared the efficacy of dexamethasone versus methylpred-
nisolone. This retrospective study aimed to compare various hospital outcomes among
mechanically ventilated COVID-19 patients in the Intensive Care Unit (ICU), who were
administered either dexamethasone or methylprednisolone.

2. Materials and Methods
2.1. Study Design and Data Source

The current study was a retrospective analysis of data from COVID-19 patients admit-
ted to the ICU at a community hospital in South Miami between April 2020 and December
2020. The COVID-19 (SARS-CoV-2) infection was confirmed using a real-time PCR method.
These patients were 18 years or older, mechanically ventilated, and were administered ei-
ther dexamethasone or methylprednisolone. Patients who were administered both steroids
were excluded from the analysis.

2.2. Demographic, Clinical and Laboratory Characteristics

Demographic characteristics included age, sex, and racial distribution. Clinical charac-
teristics included body mass index (BMI), Charlson comorbidity index, APS score, APACHE
III score, days on steroids, administration of hydroxychloroquine or tocilizumab, the inter-
val between hospital admission and steroid administration, the interval between hospital
admission and ICU admission, the interval between steroid administration and death,
frailty levels, and disposition status. Laboratory variables included random blood sugar
(RBS), insulin, C-reactive protein (CRP), ferritin, d-dimer, lactic acid, PO2, O2 saturation,
bicarbonate, hematocrit, hemoglobin, white blood cell (WBC), neutrophil to lymphocyte
ratio (NLR), platelet count, sodium, potassium, calcium, chloride, creatinine, bilirubin,
total protein, albumin to globulin ratio (AGR), alkaline phosphate, serum glutamic pyruvic
transaminase (SGPT).

2.3. Outcome Variables

Outcome variables included in-hospital mortality and hospital length of stay.

2.4. Ethical Consideration

The study was reviewed by the Baptist Health South Florida’s Institutional Review
Board (IRB), which exempted the study from IRB approval and waived the requirement for
informed consent because it uses previously collected deidentified data stored in electronic
health records. Informed consent was not required since this study involved stored data and
did not contain any identifiable information that could be linked to any specific participant.
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2.5. Statistical Analysis

Differences in demographic, clinical, and laboratory characteristics were shown using
the Chi-square test (or Fischer’s exact when appropriate) for categorical variables, and the
t-Test (or Kruskal–Wallis test where applicable) for continuous variables. Prior to any fur-
ther analysis, multiple imputations were performed to account for missing data in variables
such as the interval between hospital admission and ICU admission, CRP, and D-dimer.
We conducted survival analysis using the Kaplan–Meier method to compare differences
in mortality between dexamethasone and methylprednisolone groups. Cox proportional
hazard models were used to find associations between steroids and mortality. Variables
with p < 0.10 in the bivariate analysis were included in the final model. Multivariate linear
regression analysis was used to find associations between steroids and hospital length
of stay. Similar to hazard models, variables with p < 0.10 in the bivariate analysis were
included in the final model. For both analyses, the covariates included in the model were
demographic, clinical, laboratory characteristics, and medication group. Statistical signifi-
cance was set at p < 0.05, and all tests were two-sided. All statistical tests were performed
using SAS software version 9.4 (Cary, NC, USA).

The study was approved by the institutional review board at Baptist Health South
Florida, assuring compliance with all regulatory requirements. Since this study was a retro-
spective analysis of deidentified data, the requirement for informed consent was waived.
We followed the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guideline to ensure the quality of this study [13].

3. Results

A total of 121 mechanically ventilated patients from the ICU were included in the
analysis, of which 43.8% (n = 53) received methylprednisolone, while 56.2% (n = 68) received
dexamethasone. The Median (IQR) age of the sample was 71.0 (59.0, 78.0) years. There
were more males compared to females (70.2% vs. 29.8%), and the majority were of Hispanic
ethnicity (79.3%). Demographic characteristics did not differ significantly between those
receiving methylprednisolone or dexamethasone (Table 1).

The total number of days on steroids was significantly higher among patients receiving
dexamethasone as compared to methylprednisolone (15.5 days vs. 9.0 days, p < 0.001).
Sixteen patients in the methylprednisolone group received hydroxychloroquine, while
none of the patients in the dexamethasone group were administered hydroxychloroquine.
Eleven patients in the methylprednisolone group received tocilizumab, while four patients
in the dexamethasone group were administered tocilizumab (p = 0.029).

CRP, ferritin, D-dimer, lactic acid, PO2, O2 saturation, NLR, sodium, chloride, AGR,
and SGPT were higher among the methylprednisolone group, while RBS, insulin, bicar-
bonate, hematocrit, hemoglobin, WBC, platelet count, potassium, bilirubin, total protein,
and alkaline phosphatase were higher among dexamethasone group, though not signifi-
cantly (Table 1). Creatinine was significantly higher among the methylprednisolone group
(2.0 mg/dL vs. 1.2 mg/dL, p = 0.041), while calcium was significantly higher among the
dexamethasone group (8.1 mg/dl vs. 8.6 mg/dL, p = 0.002).

The time interval between steroid administration and death was significantly lower
among the methylprednisolone group compared to the dexamethasone group (321.4 h
vs. 451.4 h, p = 0.014). The time interval between hospital admission and steroid admin-
istration was significantly higher among the methylprednisolone group compared to the
dexamethasone group (32.3 h vs. 8.4 h, p < 0.001). The time interval between hospital
admission and ICU admission was significantly lower among the methylprednisolone
group, compared to the dexamethasone group (90.7 h vs. 429.5 h, p = 0.002). Table 1 shows
the comparison of demographic, clinical, and laboratory characteristics between patients
administered methylprednisolone and dexamethasone.
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Table 1. Comparison of demographic, clinical, and laboratory characteristics between patients
administered methylprednisolone and dexamethasone.

Variables Total
n = 121 (100%)

Methylprednisolone
n = 53 (43.8%)

Dexamethasone
n = 68 (56.2%) p Value

Age, median (IQR) 71.0 (59.0, 78.0) 70.0 (56.0, 80.0) 71.5 (62.0, 78.0) 0.644

Sex, n (%)

Female 36 (29.8) 17 (32.1) 19 (27.9) 0.769

Male 85 (70.2) 36 (67.9) 49 (72.1)

Race, n (%) 0.012

Hispanic 96 (79.3) 36 (67.9) 60 (88.2)

Non-Hispanic 25 (20.7) 17 (32.1) 8 (11.8)

Days on steroids, median (IQR) 12.0 (7.0, 18.0) 9.0 (6.0, 13.0) 15.5 (9.0, 21.5) <0.001

Hydroxychloroquine, n (%) 16 (13.2) 16 (30.2) 0 (0) —

Tocilizumab, n (%) 15 (12.4) 11 (20.8) 4 (5.9) 0.029

RBS in mg/dL, mean (SD) 192.5 (96.7) 174.0 (95.6) 206.3 (95.9) 0.074

Insulin in µg/dL, mean (SD) 5.6 (5.0) 4.7 (4.1) 6.4 (5.5) 0.094

CRP in mg/dL, mean (SD) 154.4 (346.3) 193.8 (517.6) 123.8 (72.5) 0.338

Ferritin in mg/dL, mean (SD) 2010.8 (7742.1) 3278.6 (11,407.1) 996.5 (1612.1) 0.158

D-dimer in µg/mL, mean (SD) 4.3 (6.3) 4.6 (6.4) 4.0 (6.3) 0.633

Lactic acid in mg/dL, mean (SD) 2.5 (2.8) 2.7 (3.6) 2.4 (2.0) 0.570

PO2 in mm Hg, mean (SD) 91.8 (53.6) 99.7 (60.2) 85.5 (47.3) 0.162

SpO2 mm Hg, mean (SD) 90.3 (9.8) 91.5 (8.3) 89.3 (10.8) 0.202

Bicarbonate mEq/L, mean (SD) 24.4 (4.0) 23.9 (3.9) 24.7 (4.0) 0.269

Hematocrit in %, mean (SD) 37.9 (5.9) 37.7 (5.4) 38.0 (6.3) 0.795

Hemoglobin in gm/dL, mean (SD) 12.4 (2.0) 12.4 (2.0) 12.5 (2.1) 0.917

WBC in 103 cells/µL, mean (SD) 11.5 (6.0) 11.3 (7.1) 11.6 (5.1) 0.816

NLR, mean (SD) 13.5 (11.5) 14.2 (13.8) 12.9 (9.3) 0.544

Platelet count in 103 cells/µL, mean (SD) 233.5 (102.2) 215.9 (103.0) 247.3 (100.1) 0.096

Sodium in mEq/L, mean (SD) 137.8 (4.0) 138.3 (4.5) 137.5 (3.6) 0.256

Potassium mEq/L, mean (SD) 4.2 (0.5) 4.2 (0.5) 4.3 (0.5) 0.727

Calcium in mg/dL, mean (SD) 8.4 (0.7) 8.1 (0.7) 8.6 (0.7) 0.002

Chloride in mEq/L, mean (SD) 104.9 (4.8) 105.5 (5.2) 104.5 (4.4) 0.248

Creatinine in mg/dL, mean (SD) 1.6 (1.7) 2.0 (2.4) 1.2 (0.9) 0.041

Bilirubin in mg/dL, mean (SD) 0.9 (2.3) 0.7 (0.9) 1.0 (3.0) 0.535

Total protein in mg/dL, mean (SD) 7.0 (0.7) 7.0 (0.8) 7.1 (0.6) 0.931

Albumin to globulin ratio, mean (SD) 8.4 (3.3) 8.6 (3.3) 8.3 (3.4) 0.606

Alkaline phosphatase in mg/dL, mean (SD) 96.7 (63.8) 87.0 (42.6) 103.4 (74.8) 0.141

SGPT in mg/dL, mean (SD) 112.8 (364.4) 170.4 (553.4) 72.3 (99.6) 0.235

BMI in kg/m2, mean (SD) 28.7 (10.3) 26.5 (12.1) 30.2 (8.7) 0.083

Admission quarter

April–June 36 (29.8) 34 (64.2) 2 (2.9) <0.001

July–September 38 (31.4) 18 (34.0) 20 (29.4)

October–December 47 (38.8) 1 (1.9) 46 (67.6)
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Table 1. Cont.

Variables Total
n = 121 (100%)

Methylprednisolone
n = 53 (43.8%)

Dexamethasone
n = 68 (56.2%) p Value

APR Severity

1 0 (0) 0 (0) 0 (0)

2 3 (2.5) 3 (5.7) 0 (0) 0.042

3 19 (15.7) 5 (9.4) 14 (20.6)

4 99 (81.8) 45 (84.9) 54 (79.4)

APR Mortality Risk

1 2 (1.7) 2 (3.8) 0 (0) 0.044

2 2 (1.7) 2 (3.8) 0 (0)

3 20 (16.5) 5 (9.4) 15 (22.1)

4 97 (80.2) 44 (83.0) 53 (77.9)

Charlson comorbidity index, n (%)

0 28 (23.1) 13 (24.5) 15 (22.1) 0.809

1 45 (37.2) 18 (34.0) 27 (39.7)

≥2 48 (39.7) 22 (41.5) 26 (38.2)

Steroid administration to death in hours,
mean (SD) 398.5 (249.3) 321.4 (217.3) 451.4 (257.9) 0.014

Frailty, n (%) 0.104

Non-frail 15 (12.4) 5 (9.4) 10 (14.7)

Pre-frail/Frail 106 (87.6) 48 (90.6) 58 (85.3)

Admission to steroid administration in
hours, mean (SD) 18.9 (31.9) 32.3 (41.2) 8.4 (15.8) <0.001

Admitted to ICU, n (%) 111 (91.7%) 50 (94.3%) 61 (89.7%) 0.501

Admission to ICU admission in hours,
mean (SD) 221.6 (316.4) 90.7 (195.0) 429.5 (363.8) 0.002

Disposition status, n (%) 0.548

Home 15 (12.4) 8 (15.1) 7 (10.3)

Other than home 20 (16.5) 10 (18.9) 10 (14.7)

Expired 86 (71.1) 35 (66.0) 51 (75.0)

In-hospital mortality, n (%) 86 (71.1) 35 (66.0) 51 (75.0) 0.381

Length of stay in days, median (IQR) 18.0 (9.0, 27.0) 17.0 (8.0, 23.0) 18.5 (11.0, 28.0) 0.307

ICU length of stay in days, median (IQR) 10.0 (4.0, 17.0) 8.0 (4.0, 14.0) 10.0 (4.0, 20.0) 0.234

APACHE III Score, mean (SD) 75.7 (33.7) 71.7 (26.8) 90.2 (53.6) 0.492

APS Score, mean (SD) 64.3 (32.5) 60.2 (25.8) 79.0 (51.0) 0.465

Days on ventilator, median (IQR) 11.0 (6.0, 19.0) 11.5 (5.5, 22.0) 10.0 (6.0, 15.0) 0.175

PaO2/FiO2 ratio, median (IQR) 194.1 (178.7, 204.7) 197.3 (172.1, 211.1) 182.1 (169.7, 198.3) 0.452

In-hospital mortality (66.0% vs. 75.0%, p = 0.381) and hospital length of stay (17.0 days
vs. 18.5 days, p = 0.307) were lower among the methylprednisolone group, compared to the
dexamethasone group, though not significantly (Figure 1).

A Kaplan–Meier survival analysis showed that there were no significant differences in
survival between the methylprednisolone and dexamethasone groups (Logrank p = 0.978)
(Figure 2).
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Figure 2. Kaplan–Meier curves comparing in-hospital mortality between COVID-19 patients on
methylprednisolone and dexamethasone.

A Cox proportional regression analysis showed that in-hospital mortality was lower
among COVID-19 patients receiving methylprednisolone, compared to the dexamethasone
group, though not significantly (hazard ratio (HR), 0.64; CI: 0.35–3.17). However, other
factors such as age (HR, 1.02; CI: 1.01–1.03, p = 0.024), days on steroids (HR, 0.87; CI:
0.83–0.92, p = <0.001), CRP (HR, 1.44; CI: 1.06–1.97, p = 0.018), creatinine (HR, 1.72; CI:
1.10–2.69, p = 0.016), tocilizumab (HR, 0.35; CI: 0.14–0.86, p = 0.021), and time interval from
admission to steroid administration (HR, 0.97; CI: 0.96–0.99, p = 0.001) showed significant
associations in our analysis (Table 2).
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Table 2. Differences in in-hospital mortality between patients administered dexamethasone
and methylprednisone.

Variables HR (95% CI) p Value

Steroids

Dexamethasone Reference 0.137

methylprednisone 0.64 (0.35–3.17)

Age 1.02 (1.01–1.03) 0.024

Sex

Female Reference 0.072

Male 0.62 (0.37–1.04)

Race

Hispanic Reference 0.937

Non-Hispanic 0.97 (0.52–1.81)

Days on steroid 0.87 (0.83–0.92) <0.001

CRP 1.44 (1.06–1.97) 0.018

D-dimer 1.78 (0.62–1.98) 0.128

Calcium 0.05 (0.00–1.99) 0.113

Creatinine 1.72 (1.10–2.69) 0.016

PO2 0.98 (0.53–1.85) 0.972

SpO2 0.25 (0.04–1.49) 0.130

Tocilizumab 0.35 (0.14–0.86) 0.021

Admission to steroid
administration 0.97 (0.96–0.99) 0.001

Frailty

Non-frail Reference 0.843

Pre-frail/Frail 1.10 (0.41–2.98)

A Multivariate linear regression analysis showed that the mean hospital length of stay
was not different between the methylprednisolone and dexamethasone groups (Estimate,
3.83; 95% CI: −0.53, 8.18, p = 0.084) (Table 3).

Table 3. Differences in length of stay between patients administered dexamethasone and methylprednisone.

Variables Estimate (95% CI) p Value

Steroids

Dexamethasone Reference

methylprednisone 3.83 (−0.53, 8.18) 0.084

Age 0.19 (0.08, 0.30) <0.001

Sex

Female Reference

Male 1.71 (−1.28, 4.70) 0.259

Race

Hispanic Reference

Non-Hispanic −0.20 (−3.56, 3.16) 0.9052

Days on steroid 0.57 (0.36, 0.78) <0.001
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Table 3. Cont.

Variables Estimate (95% CI) p Value

CRP −1.85 (−3.55, −0.15) 0.033

D-dimer 0.29 (−0.86, 1.45) 0.616

Calcium −2.49 (−19.82, 14.83) 0.775

Creatinine 0.81 (-1.53, 3.15) 0.493

PO2 0.18 (−3.19, 3.55) 0.916

Tocilizumab 0.04 (−4.24, 4.33) 0.984

Admission to steroid interval 0.05 (0.01, 0.10) 0.042

Admission to ICU interval 0.03 (0.02, 0.04) <0.001

Vented days 0.67 (0.52, 0.82) <0.001

Admission quarter

April-June Reference

July-September −1.91 (−6.15, 2.32) 0.371

October-December −1.89 (−7.41, 3.64) 0.499

APR Severity

2 Reference

3 1.73 (−18.47, 21.94) 0.865

4 10.98 (−10.04, 32.01) 0.302

APR Mortality Risk

1 Reference

2 3.42 (−13.97, 20.81) 0.697

3 3.67 (−19.5, 26.84) 0.754

4 −4.09 (−27.87, 19.69) 0.733

Mortality −16.99 (−20.75, -13.23) <0.001

4. Discussion

The COVID-19 pandemic has caused considerable morbidity and mortality worldwide.
Although vaccines successfully prevent the disease, the emergence of newer strains and
incomplete penetrance of the vaccine among different populations is still a challenge to the
healthcare community. Due to these factors, control over infection and mortality has been
inadequate. Hence, patients are still being admitted, and physicians are treating them using
existing guidelines. Since COVID-19 was first reported, there have been many studies
on the pathophysiology of the disease, and therapeutic and procedural interventions.
For example, since a patient’s own immunological mechanisms cause much harm and
deterioration, immunosuppressive medications have gained importance.

In our study, we compared hospital outcomes between COVID-19 patients admin-
istered dexamethasone or methylprednisolone to understand which medication is more
efficacious. We found that although mortality was lower among the methylprednisolone
group, they did not differ statistically between the two groups. Similar to our findings, in
a triple-blinded randomized controlled trial, though mortality rates were lower among
patients administered methylprednisolone, they were not statistically different from dexam-
ethasone [12]. In a quasi-experimental study of 100 moderate-to-severe COVID-19 patients,
mortality rates did not differ significantly between those administered dexamethasone or
methylprednisolone [14]. This study also showed that there were substantial improvements
in factors such as CRP, fever, and oxygen requirements in both groups. Likewise, in a
single-center retrospective study of ICU-admitted COVID-19 patients, mortality rates did
not differ between hydrocortisone, methylprednisolone or dexamethasone [15]. However,
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patients on methylprednisolone had significantly fewer sepsis rates. Contrary to these
findings, in a retrospective study among 262 COVID-19 patients requiring mechanical
ventilation, methylprednisolone significantly decreased mortality compared to dexametha-
sone [16]. Similarly, a prospective cohort study among 414 patients diagnosed with severe
COVID-19 showed that mortality rates were significantly lower among those administered
methylprednisolone [17]. Interestingly, even among studies that did not show significant
differences, mortality rates were lower among the methylprednisolone group. This could
be explained by the fact that methylprednisolone achieves greater lung penetrance and
higher concentration in the lung epithelial lining fluid [18,19]. Our results non-significantly
favored methylprednisolone. This could have been due to the relatively smaller sample
size of our study.

Our regression analysis showed that factors such as older age, and higher levels of
CRP and creatinine were detrimental, whereas days on steroids, greater duration from
admission to steroid administration, and Tocilizumab use were protective. These findings
are not surprising and have been demonstrated in other studies as well. An increase
in CRP levels is indicative of systemic inflammation and is seen in viral and bacterial
infections. Studies have shown that a higher level of CRP is associated with increased
mortality among COVID-19 patients [20,21]. Higher serum creatinine levels within 24 h of
admission among COVID-19 patients is an independent risk factor for mortality [22,23].
We also found that a greater time interval for starting steroid administration was associated
with higher mortality. The RECOVERY collaborative showed that early administration of
dexamethasone did not significantly decrease mortality [24]. In another study, Bahl et al.
showed that delaying steroid administration increased survival benefits [25]. Though
some evidence has contrarily demonstrated that early administration of steroids could
be beneficial among COVID-19 patients, there has been no clear consensus on when
the doses should be administered [26–28]. These findings could be due to profound
immunosuppression by steroids in the absence of inflammation [29].

Another interesting finding was that the time interval between hospital admission
and steroid administration was significantly higher among the methylprednisolone group,
whereas the time interval between hospital admission and ICU admission was significantly
higher among the dexamethasone group. This discrepancy could be due to the fact that
a greater number of patients were treated with methylprednisolone in the early months
of the pandemic, and these patients could have been admitted earlier to the ICU, (lower
APACHE score), compared to patients treated with dexamethasone. This indicates that the
understanding of natural history and pathogenesis of COVID-19 and its ICU management
strategies evolved and changed during the study period.

We found that hospital length of stay was higher among the methylprednisolone
group; however, that did not differ statistically between the two groups. Contrary to our
finding, in a study by Ranjbar et al., hospital length of stay was significantly lower among
COVID-19 patients receiving methylprednisolone than dexamethasone [12]. In a meta-
analysis by Bajaj et al., a pooled analysis showed no significant differences in length of stay
between methylprednisolone and dexamethasone [30]. In our study, univariate analysis
showed that the length of stay was lower among the methylprednisolone group compared
to the dexamethasone group. However, directionality reversed in the multivariate analysis
and lost significance, even after accounting for mortality. Given these inconsistencies,
future large-scale studies should investigate more on these relationships.

Limitations

In the current study being a retrospective analysis, we did not have adequate control
over the type of steroid used. In addition, we did not have data on the dosage and frequency
of these medications. In our sample, 43.8% of the patients received methylprednisolone,
and 56.2% received dexamethasone. In our analysis, we considered only the steroids that
were prescribed for COVID-19 treatment. However, some of these patients may have
also received steroids for other conditions. In addition, other COVID-19-specific therapies



BioMed 2023, 3 234

could have been co-administered with steroids. We only included hydroxychloroquine
and tocilizumab and did not include other medications in our models. This could have
affected some of our findings. Our study included only ventilated COVID-19 patients
who received steroids. Only a few patients who were not on ventilators received steroids
and were excluded from the analysis. Hence, we could not assess the effect of steroids on
outcomes among non-ventilated patients. Nearly 80% of our patients were Hispanic, so
our findings may not be generalizable to other diverse populations. We did not include
the ROX score and data on high-flow nasal oxygen therapy because of the large number of
missing values. In addition, we did not have data on co-infection at mechanical ventilation
onset and secondary infections during the ICU course. Finally, we had a small sample size
and did not have information on complications and imaging data.

5. Conclusions

Our study showed that in-hospital mortality was lower and hospital length of stay
was higher in COVID-19 patients receiving methylprednisolone in comparison to dexam-
ethasone. However, these findings were not statistically significant and could have been
due to the small sample size and limited scope of the study. Therefore, we recommend that
further large-scale studies evaluate and confirm this study’s findings.
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