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Abstract
A myriad of symptoms presented by severely ill mechanically ventilated Covid19 patients has added
pressure on the caregivers to explore therapeutic options. Systemic steroids have been reported to
therapeutically bene�t patients with elevated in�ammatory markers, during the severe acute respiratory
syndrome, and the Middle East respiratory syndrome outbreak. Covid19 disease is characterized by
in�ammation of the respiratory system and acute respiratory distress syndrome. Given the lack of
speci�c treatment for Covid19, the aim of the current study was to evaluate the therapeutic bene�t of
methylprednisolone as an add-on treatment for mechanically ventilated hospitalized COVID19 patients
with severe covid pneumonia. Data was collected retrospectively from the electronic patient medical
records, and inter-rater reliability was determined to limit selection bias. Descriptive and inferential
statistical methods were used to analyze the data. The variables were cross-tabulated with the clinical
outcome and the Chi-Square test used to determine association between the outcomes and other
independent variables. Patients. Sixty-one percent (43/70) of the Covid19 ARDS patients received
standard supportive care, and the remainder were administered. methylprednisolone (40 mg daily to 40
mg q 6 hours). A 28-day all-cause mortality rate, in the methylprednisolone group was 18% (5/27, p < 
0.01) signi�cantly lower, compared to the group receiving standard supportive care (51%, 22/43). The
median number of days, for the hospital length of stay (18 days), ICU-length of stay (9.5 days), and the
number of days intubated (6 days) for the methylprednisolone treated group was signi�cantly lower (p < 
0.01), when compared with the standard supportive care group. Methylprednisolone treatment also
reduced the C-reactive protein levels, compared to the standard care group on day 7. Our results
strengthen the evidence for the role of steroids in reducing mortality, ICU LOS, and ventilator days in
mechanically ventilated Covid 19 patients with respiratory distress syndrome.

Introduction
The pandemic of a novel coronaviruses-induced respiratory illness named coronavirus disease 2019
(COVID-19) has engulfed the world [1]. The Covid19 has infected millions, caused a signi�cant fatality,
and harmed the function of the immune system [2]. Acute Respiratory Distress Syndrome (ARDS),
cytokine storm, and elevated plasma levels of in�ammatory cytokines correlate with disease severity, and
poor prognosis [3–4]. Given the lack of speci�c treatment for Covid19, glucocorticoids and
immunosuppressive treatment has been used to reduce the in�ammation of the respiratory system, and
prevent acute respiratory syndrome induction [4]. Methylprednisolone is a glucocorticoid used to
suppress the autoimmune and in�ammatory responses in rheumatic diseases and was administrated to
patients during the earlier, Severe Acute Respiratory Syndrom (SARS), and the Middle East Respiratory
Syndrome, outbreak [5–6]. A reduction in the all-cause 28-day mortality for Covid19 patients, compared
with standard care, was observed following the administration of systemic corticosteroids [7]. During the
�rst wave of the contagion, between April 15 and June 15, 2020, the two public Covid19 referral hospitals,
in the city of Al Ain, United Arab Emirates, adopted different protocols in the management of critically ill
Covid19 patients. The Tawam hospital Intensive Care Unit (TICU) opted to treat patients with
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methylprednisolone, in contrast, the Al Ain Hospital Intensive Care Unit (AICU) opted against steroid
treatment and provided standard supportive care. The purpose of this study is to evaluate the therapeutic
bene�t of methylprednisolone as an add-on treatment in addition to standard supportive care for
hospitalized COVID19 patients with severe covid pneumonia requiring mechanical ventilation. The
therapeutic bene�t was determined as the reduction in the 28-day all-cause mortality (primary outcome),
and the secondary outcomes such as the number of days on mechanical ventilation, intensive care unit
length of stay, hospital length of stay, and the levels of in�ammatory markers, in comparison to those
patients that were provided standard supportive care.

Methods
Study Design: A cross-sectional retrospective observational study design of patients who tested positive
for SARS-CoV-2 (Covid19) was adopted [8].

Setting

Clinical data was collected from Covid19 patients hospitalized at the only two public hospitals in Al Ain,
that catered to more than 98% of the total positive Covid19 caseload. Largely, these two public hospitals
address the secondary and tertiary care needs of the population of the eastern region of the United Arab
Emirates. The study period was between April 15 and June 15, 2020, during the peak of the contagion in
the UAE [9].

Participants: All the patients hospitalized for Covid19 disease at the two public hospitals were selected
for the study provided they met the inclusion criteria: a) hospitalized patients 18 years of age or older, b)
all nationalities, c) had a con�rmed positive COVID-19 RTPCR test result, d) both male and female, e)
were initially seen at the emergency department, in-patient units, and the designated COVID-19 screening
tents, f) presenting with Covid19 Pneumonia & Acute Respiratory Distress Syndrome (ARDS) per Berlin
criteria [10], and g) on mechanical ventilation. The exclusion criteria comprised of: a) patients who died
within twenty-four hours of admission, b) had a history of hypersensitivity to methylprednisolone, c)
diagnosed and living with human immunode�ciency virus or AIDS, d) had a history of chronic use of
corticosteroids or immunosuppressive agents, e) diagnosed with decompensated cirrhosis, and/or
chronic renal failure, f) the patients on ”Do Not Resuscitate” because of advanced age or morbid
conditions, g) patients below the age of 18 years (pediatric), and h) with incomplete (demographic
information) or missing (Rapid Antigen Test instead of the RT-PCR for SARS-Cov2) documentation.

Variables

The patients on the standard supportive care group (AICU) received the ARDS net protocol for ventilation,
hydroxychloroquine along with standard Intensive Care Unit (ICU) protocols for sedation, weaning, and
glycemic control. Patients in the other group (TICU), in addition to standard supportive care, were
administered Methylprednisolone (0.5mg/kg per day), continuously for a minimum of 5 days, the
maximum duration of treatment was left to the physician’s discretion. Serial measurements on days 0, 1,
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3, and 7 following methylprednisolone administration included Ferritin, Interleukin 6, C-Reactive Protein,
D-dimer, and blood glucose levels, and compared with the patients on standard supportive care [11]. In
addition, the date of admission, the 28-day mortality, the total number of days stayed in the hospital
(Hospital Length of Stay, hLOS ), the total number of days stayed in the intensive care unit (iLOS), and the
total number of days intubated were extracted from the electronic medical records of the hospitals
patient information system.

Data Source

The required clinical progress and patient outcomes data were abstracted from the patient electronic
medical records of the Hospital Information System (Cerner, USA). Cerner system has been validated and
used by all of the Abu Dhabi Health Services Company-managed public hospitals in the UAE since 2008
[12]. The data collected was recorded in the Microsoft Excel sheets, secured for authorized access by
using a password. Standard statistical tests were applied to estimate the difference between the various
variables, and are described under the” statistical analysis”.

Bias

The Steroid Tawam & Alain Hospitals Research (STAR) group, consisting of physician-researchers,
extracted data for the study from the patient medical records, but were blinded to the study hypothesis.
Interrater reliability, Cohen’s kappa coe�cient, was used to assess the differences between the data
abstractors [13]. Selection and operator bias were excluded by involving multiple data abstracters.

Study Size

The study period was during the peak of the contagion in the UAE, therefore all the hospitalized adult
Covid19 patients, at both the public hospitals were selected for the study. From a total of 83 patients, 70
patients that met the inclusion criteria were shortlisted and their data abstracted. The remainder of 16
patients were excluded from the study for the reasons listed under the “participants.”

Statistical Methods

Data were analyzed using SPSS (IBM, Chicago) Version 26. All hospitalized patients during the study
period with Covid19 were selected for the study, and shortlisted based on the inclusion criteria. Interrater
reliability test was applied to assess the agreement of the data collected between the data abstractors.
The Cohen Kappa for the data abstractors was 0.72, indicating good agreement. Descriptive and
inferential statistical methods were used to analyze the data. First, the frequency and percentages are
taken for all variables, and then the important variables cross-tabulated with the outcome
(Deceased/Survived). The Chi-Square test was used to �nd the association between the outcome variable
and other independent variables. The level of signi�cance was taken as P < 0.05.

Ethics Statement
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The methods of the study were carried out per the International Conference for Harmonization (ICH), and
Good Clinical Practice guidelines. Waiver of written informed consents for participation in this
retrospective observational study was granted by the Abu Dhabi Technical and Scienti�c Human
Research Ethics Committee, a central research ethics committee at the department of health Abu Dhabi,
UAE.

Results
A total of eighty-three patients between the two hospitals, con�rmed positive for Covid19 by RT-PCR, were
shortlisted for the study. Elimination using the exclusion criteria resulted in a total of 70 patients. Sixty-
one percent (43/70) of the Covid19 ARDS patients, were provided standard supportive care, per the
standards of care protocol. Methylprednisolone was administered to thirty-nine percent of the Covid19
ARDS patients (27/70), at a variable dose, 40 mg daily to 40 mg q 6 hours at the discretion of the
intensivist, for a minimum of �ve days, consecutively. A 28-day all-cause mortality rate, in the
methylprednisolone, administered group (TICU) was signi�cantly (p < 0.01) lower, compared to the group
(AICU) receiving standard supportive care. Almost eighty-two percent (22/27) of the Covid19 ARDS
patients treated with methylprednisolone survived (Table 1), as compared to 49% (21/43) in the standard
supportive care group. Striking differences in the hospital length of stay, intensive care unit length of stay,
and the number of days intubated were also noted between the groups. The median number of days, for
the hospital length of stay (18 days, 11–60, Minimum-Maximum), ICU-length of stay (9.5 days, 5–34,
Minimum-Maximum), and the number of days intubated (6 days, 2–22, Minimum-Maximum) for the
methylprednisolone treated group was signi�cantly lower (p < 0.01), when compared with the standard
supportive care group [Table 2]. The blood glucose, ferritin, and D-dimer levels were not signi�cantly
different between the methylprednisolone treated, and the standard supportive care groups, on days 0
and 7 (data not shown). Almost all of the acute respiratory distress syndrome patients, irrespective of the
assigned group, had high C-reactive protein levels on Day 0. More than half (52%) of methylprednisolone-
treated ARDS Covid19 patients showed normal levels of the C-reactive protein on day 7, compared to 19%
for the standard supportive care group (data not shown).

Table 1
Clinical outcomes of mechanically ventilated Covid19 patients with ARDS,

treated with methylprednisolone, in comparison to standard supportive care (n 
= 70)

Methylprednisolone Outcome Total Patients P Value

Survived Deceased

n % n %

Yes 22 81.5 5 18.5 27 < 0.01

No 21 48.8 22 51.2 43

Total 43 61.4 27 38.6 70
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Table 2
Improved secondary outcomes of mechanically ventilated Covid19 patients with ARDS, treated with

methylprednisolone, in comparison to standard supportive care (n = 70)
Methylprednisolone Primary

Outcome
Secondary
Outcome

Median
(days)

Minimum Maximum P
Value

Yes Survived Hospital Length
of Stay (hLOS)

18 11 60 < 
0.01

No 39 14 77

Yes Survived ICU Length of
Stay (iLOS)

9.5 5 34 < 
0.01

No 21 4 58

Yes Survived Days Intubated 6 2 22 < 
0.01

No 12 1 27

Discussion
The infectivity and the associated fatality associated with Covid19 disease have resulted in a global
public health crisis and devastated economies [9]. The spectrum of symptoms presented by the severely
ill Covid19 patients enhanced pressure on the caregivers to explore different therapeutic options [14]. A
series of dysregulated host responses following in�ammatory responses and subsequent organ injury
has been reported to be the mechanism of severity for COVID19 patients [15]. Patients with markedly
elevated levels of the in�ammatory markers are the potential candidates to bene�t from systemic
corticosteroids, as the therapeutic option to enhance anti-in�ammation and immunosuppression [16].
Systemic corticosteroids have been postulated to possess anti-cytokine activity, particularly
methylprednisolone, which is associated with good lung penetration [17, 18, 19]. As opposed to the other
target-speci�c immunomodulating therapies, corticosteroids act broadly, inhibiting multiple in�ammatory
pathways [18]. The COVID19 is associated with a cytokine pro�le depicted by activation of multiple
in�ammatory pathways involving interleukins, and other cytokines [4, 20]. The methylprednisolone dose
used in our study, was higher when compared with the randomized control RECOVERY trial [21].
Additionally, unlike the randomized control trial, treatment was continued for a minimum of �ve
consecutive days, the dosing was pragmatic and was left to the discretion of the attending physicians,
and the dose-tapering was decided by the treating physician. A signi�cant reduction in the all-cause 28-
day mortality was observed in our study using methylprednisolone. Greater than 80% of the patients
survived, compared to the subgroup where 48.8% survival for the patients on standard supportive care
(Table 1), better than reported for the RECOVERY trial [21]. The exact reason for the improvement in
survival rate in our study is not known, partly it may be attributed to the drug (methylprednisolone vs
dexamethasone), the pragmatic dosing, the pharmacokinetic and pharmacodynamic advantages over
dexamethasone, immunosuppressive effects, and the differential lung penetration [19]. In patients with
severe COVID-19 pneumonia, early administration of prolonged, low-dose methylprednisolone treatment
was associated with a signi�cantly lower hazard of death and decreased ventilator dependence [14].
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Methylprednisolone pulse administration at the beginning of the early pulmonary phase of illness has
been reported to decrease the mortality rate and improve pulmonary involvement, oxygen saturation and
downregulate in�ammatory markers in COVID19 patients [5]. Additionally, in our study, the mechanically
ventilated Covid19 patient with severe illness, treated with methylprednisolone had shorter hospital length
of stay, shorter ICU length of stay, and signi�cantly reduced days of mechanical ventilation as compared
with the standard supportive care group. There were no signi�cant differences in the blood glucose level
between the two groups. Neither, there was any signi�cant increase in the overall adverse events between
the groups. The C-reactive protein levels were lower in the methylprednisolone-treated group than the
standard supportive care control group. The striking difference in the hospital LOS between the two
treatment groups can be explained by the fact that only mechanically ventilated patients were included in
both groups. It is possible steroids are more effective in mechanically ventilated patients when compared
to non-intubated patients with severe Covid19 pneumonia [22]. Incidentally, the MetCovid trial [23] using
methylprednisolone as an adjuvant (0.5 mg/kg for �ve days) found no evidence of improved survival in
the overall population in patients hospitalized for COVID-19. A delay in the start of methylprednisolone
treatment, and the duration of treatment, may have been the potential factors that limited the survival of
patients [23]. However, subgroup analysis for the same study indicated a lower mortality rate in patients
treated with methylprednisolone, over 60 years old who presented a more pronounced systemic
in�ammatory status, as documented by high C-reactive protein values [23]. Uniquely, our study also
included only Covid19 patients on invasive ventilatory support following Covid pneumonia [24].

Our results are encouraging, especially in the light of the fact that there are limited therapeutic
interventions in the arsenal for Covid19 management. Reduced mortality, lesser number of days on
mechanical ventilation, and the shorter length of hospital and ICU stay, reinforce the evidence in favor of
using methylprednisolone in patients with severe covid pneumonia with severe respiratory failure
requiring mechanical ventilation. The retrospective nature of the study has limitations; such as data is
static in the records, smaller sample size in each group, and potential inclusion biases. Data abstraction
by multiple extractors have limited inclusion biases for the study.

In summary, despite these limitations, our �ndings strengthen the evidence for the role of steroids in
reducing mortality, ICU LOS, and ventilator days in mechanically ventilated Covid 19 patients with ARDS.
Additionally, this is the �rst study in the Middle East region, that addressed the therapeutic potential of
methylprednisolone to reduce mortality, more importantly the study was conducted during the peak of the
�rst wave of the viral outbreak in the UAE. Further studies are needed to assess appropriate dosing, and
the superiority of methylprednisolone over dexamethasone in the clinical outcomes for mechanically
ventilated Covid19 patients with ARDS.
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