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ARTICLE INFO ABSTRACT

Keywords: Objective: To investigate COVID-19 related mortality according to the use of corticosteroid therapy.
Corticosteroids Design: Retrospective cohort study.

SARS-COV-2

Setting: Two tertiary hospitals in Kuwait.

Participants: Overall, 962 patients with confirmed SARS-CoV-2 infection, were stratified according to whether
they were treated with corticosteroids (dexamethasone or methylprednisolone). The mean age of the patients
was 50.2 + 15.9 years and 344/962 (35.9%) were female.

Main outcome measures: In-hospital mortality and cumulative all-cause mortality.

Results: Compared to non-corticosteroid therapy patients, corticosteroid therapy patients had a higher prevalence
of hypertension, diabetes mellitus, cardiovascular disease, chronic lung disease, and chronic kidney disease; a
longer hospital stay (median [IQR]: 17.0 [5.0-57.3] days vs 14.0 [2.0-50.2] days); and a higher in-hospital
mortality (51/199 [25.6%] vs 36/763 [4.7%]). Logistic regression analysis showed a higher in-hospital mor-
tality in the corticosteroid group (adjusted odds ratio [aOR]: 4.57, 95% confidence interval [CI]: 2.64-8.02, p <
0.001). Cox proportional hazards regression showed that corticosteroid use was a significant predictor of mor-
tality (hazard ratio [HR]: 3.96, p < 0.001).

Conclusions: In-hospital mortality in patients with SARS-CoV-2 on corticosteroid therapy was 4.6 times higher
than in those without corticosteroid therapy.

In-hospital mortality
COVID-19
Age

1. Introduction corticosteroid use has no clear mortality benefit. [2,3]. In one study,
higher mortality rates were reported in COVID-19 patients who were

In coronavirus disease (COVID-19), corticosteroid use has been re- treated with corticosteroids. [4]. Promising mortality benefits were
ported to be associated with improved clinical outcomes but not mor- observed with the administration of dexamethasone in hospitalised
tality. [1]. In both critically ill and non-critically ill COVID-19 patients, COVID-19 patients. [5]. The rate of intensive care unit (ICU) admissions
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was reduced by using corticosteroids in COVID-19 patients. [6]. A
two-fold increase in mortality was reported in COVID-19 patients who
were kept on steroids. [7]. The use of corticosteroids can result in the
persistence of viral RNA in the blood. [8]. The Randomised Evaluation
of COVID-19 Therapy (RECOVERY) study reported that dexamethasone
might even cause harm to COVID-19 patients not requiring oxygen as a
part of the treatment protocol. [5]. A more extended hospital stay was
reported in COVID-19 patients who were not on dexamethasone ther-
apy. [9]. No mortality benefit was seen when tocilizumab and cortico-
steroid were used for treating COVID-19, but without corticosteroid,
tocilizumab administration showed a mortality benefit. [10].

2. Materials and methods
2.1. Study design and participants

This retrospective cohort study included patients, both Kuwaitis and
non-Kuwaitis, aged 18 years and older who were hospitalised with
COVID-19 (Fig. 1). Data were extracted from the electronic medical
records of two Kuwaiti tertiary care hospitals: Al Adan General Hospital
and Jaber Al-Ahmed Hospital. [11-15]. For data entry, an electronic
case record form (CRF) was employed. A positive reverse-transcription
polymerase chain reaction (RT-PCR) utilizing samples of nasopharyn-
geal swab confirmed the presence of the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2). Our study was in line with the
STROCSS criteria. [16]. It was registered with the research registry
under a unique identifying number (UIN): researchregistry8014. [17].
The Ministry of Health in Kuwait standardized the care of all patients
according to protocol. The research protocol was authorized by Kuwait’s
Ministry of Health’s Standing Committee for Health and Medical
Research Coordination (Institutional Review Board number
2020/1422). Because the study design was retrospective in nature, the

Assessed for enrolment
(N=6230)

Randomly retrospectively selected
from all patients admitted to Jaber
Al-Ahmed Hospital every two
months between February 26 and
September 8, 2020

v

Met inclusion criteria
(Age = 18 years, positive RT-PCR
for COVID-19)
(n=862)

100 eligible patients were included
from Al Adan General Hospital
(n=962)

Final sample and analysis
(n=962)
(Alive= 875, dead= 87)

Fig. 1. Study flowchart.
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necessity for informed consent was waived.
2.2. Definitions

The primary outcome measured was COVID-19-related death, as
defined by ICD 10 code U07.1. Secondary outcome measures included
length of hospital stay, and the need for ICU admission due to COVID-19.
Corticosteroid therapy was defined as receiving dexamethasone or
methylprednisolone during the hospital stay. There were 146 patients
managed with methylprednisolone at a minimum dose of 0.5-1 mg/kg/
day. Fifty-three patients were treated with dexamethasone at a daily
dose of 6-12 mg. Twenty-two patients were switched from dexameth-
asone to methylprednisolone or vice versa. Corticosteroid therapy was
administered intravenously. Chronic lung disease was defined as a
confirmed diagnosis of obstructive or restrictive lung disease. An
immunocompromised patient was defined as a patient on immunosup-
pressive treatment. The need for oxygen was classified into two groups:
high and low oxygen requirement. High-flow oxygen, non-invasive
ventilation, invasive ventilation, and extracorporeal membrane
oxygenation (ECMO) were grouped under the high oxygen requirement
category; and patients who needed oxygen via a nasal cannula or a non-
rebreather mask were included in the low oxygen requirement group.
Clinical and laboratory variables collected were as follows:
sociodemographic characteristics, sources of transmission, co-morbid-
ities, clinical presentation, laboratory results, medications administered
in the hospital, and duration of ICU and in-hospital stay.

2.3. Statistical analysis

Descriptive statistics were used to summarise the data. Frequency,
percentages, means with standard deviations, and medians with inter-
quartile ranges were used as summary measures. Pearson’s chi-square
test was used to check the association between use of corticosteroid
therapy category (yes, no) and other study variables. Multivariable lo-
gistic regression was used to check the impact of corticosteroid therapy,
age, fever, statin use, and tocilizumab on mortality. Cox proportional
hazards regression and Kaplan-Meier survival analysis were used to
determine the effect of corticosteroid therapy on mortality. P-values
<0.05 were considered statistically significant. SPSS version 27 (IBM
Corp., Armonk, NY, USA) and R software (R Foundation for Statistical
Computing, Vienna, Austria) were used for the statistical analysis of the
data. [18].

2.4. Patient and public involvement

Patients were not involved in the design, recruitment, conduct, and
reporting of this research.

3. Results

A total of 962 COVID-19 patients were included in the study, of
whom 344 (35.9%) were female and 615 (64.1%) were male. Their
baseline characteristics are shown in Table 1. Among the 962 patients,
75.6% had never smoked. The most common sources of SARS-COV-2
infection were the community (346, 40.2%) or contact (386, 44.9%).
The most common source of SARS-COV-2 infection in the corticosteroid
therapy group was community transmission (104, 57.1%), while in the
non-corticosteroid therapy group, the most common source of SARS-
COV-2 infection was a known contact (315, 46.5%). The prevalence of
hypertension, diabetes mellitus (DM), cardiovascular disease (CVD),
chronic lung disease (CLD), and chronic kidney disease (CKD) was
higher in the corticosteroid therapy group than in the non-corticosteroid
therapy group. In the non-corticosteroid group, a higher proportion of
patients had COVID-19 pneumonia (335, 43.9%), while a higher pro-
portion of patients in the corticosteroid group had acute respiratory
distress syndrome (ARDS) secondary to COVID-19 (84, 42.2%). Almost
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Table 1
Baseline characteristics of the COVID-19 patients in the corticosteroid therapy and non-corticosteroid therapy groups.
All Non-corticosteroid Rx Corticosteroid Rx p-value N
N =962 N =763 N=199

Age, mean + SD, years 50.2 (15.9) 48.4 (15.8) 57.1 (14.3) <0.001 962
BMI, mean =+ SD, kg/m2 29.0 (6.18) 28.7 (6.13) 30.4 (6.25) 0.010 606
Sex: 0.725 959

Female 344 (35.9%) 270 (35.5%) 74 (37.2%)

Male 615 (64.1%) 490 (64.5%) 125 (62.8%)
Smoking: 0.047 270

Current Smoker 38 (14.1%) 33 (16.0%) 5 (7.81%)

Ex-Smoker 28 (10.4%) 17 (8.25%) 11 (17.2%)

Never Smoked 204 (75.6%) 156 (75.7%) 48 (75.0%)
Source of transmission: <0.001 860

Community 346 (40.2%) 242 (35.7%) 104 (57.1%)

Contact 386 (44.9%) 315 (46.5%) 71 (39.0%)

Healthcare worker 22 (2.56%) 21 (3.10%) 1 (0.55%)

Hospital acquired 11 (1.28%) 6 (0.88%) 5 (2.75%)

Imported 95 (11.0%) 94 (13.9%) 1 (0.55%)
Hypertension 324 (33.7%) 221 (29.0%) 103 (51.8%) <0.001 962
DM 335 (34.8%) 233 (30.5%) 102 (51.3%) <0.001 962
CVD 79 (8.21%) 54 (7.08%) 25 (12.6%) 0.018 962
Chronic lung disease 87 (9.04%) 58 (7.60%) 29 (14.6%) 0.004 962
Chronic kidney disease 43 (4.47%) 25 (3.28%) 18 (9.05%) 0.001 962
Immunocompromised host 16 (1.66%) 10 (1.31%) 6 (3.02%) 0.115 962
Pneumonia 527 (54.8%) 335 (43.9%) 192 (96.5%) <0.001 962
ARDS 140 (14.6%) 56 (7.34%) 84 (42.2%) <0.001 962
ICU admission 149 (15.5%) 66 (8.65%) 83 (41.7%) <0.001 962
ICU length of stay (days) IQR 13.0 [1.75;63.8] 11.0 [2.00;58.8] 14.5 [1.02;65.8] 0.121 151
Hospital length of stay (days) IQR 15.0 [2.00;52.0] 14.0 [2.00;50.2] 17.0 [5.00;57.3] <0.001 950
Mortality 87 (9.04%) 36 (4.72%) 51 (25.6%) <0.001 962

The values are n (%) unless specified otherwise.

ARDS, acute respiratory distress syndrome; BMI, body mass index; COVID-19, coronavirus disease; CVD, cardiovascular disease; DM, diabetes mellitus; ICU, intensive

care unit; IQR, interquartile range; SD, standard deviation.

42% of the participants in the corticosteroid therapy group were
admitted to an ICU compared to 9% of the non-corticosteroid therapy
group. The median length of hospital stay was 17.0 days (interquartile
range [IQR]: 5.0-57.3 days) in the corticosteroid therapy group, and
14.0 (IQR: 2.0-50.2 days) in the non-corticosteroid therapy group. The
overall mortality rate was 9.04% (n = 87) and was higher in the corti-
costeroid therapy group (25.6%, n = 51) than in the non-corticosteroid
therapy group (4.72%, n = 36).

Table 2 shows the signs and symptoms of the patients in the corti-
costeroid and non-corticosteroid therapy groups. The proportions of
asymptomatic patients among the corticosteroid- and non-corticosteroid
therapy groups were 3.0% (n = 6) and 19.5% (n = 149), respectively.

Table 3 shows the laboratory parameters of patients in the cortico-
steroid and non-corticosteroid therapy groups. Patients in the cortico-
steroid therapy group had significantly lower haemoglobin levels,
lymphocyte counts, and albumin than patients in the non-corticosteroid
therapy group. Conversely, patients in corticosteroid group had signif-
icantly higher platelets, white blood cell (WBC) and neutrophil counts,
and creatinine, lactate dehydrogenase (LDH), C-reactive protein (CRP),
procalcitonin, D-Dimer, high-sensitivity (HS) serum troponin, ferritin,
alanine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), gamma-glutamyl transferase (GGT), and
direct bilirubin levels than patients in non-corticosteroid group.

Table 4 shows the medication taken by patients in the corticosteroid
and non-corticosteroid therapy groups during their hospital stay. A
higher proportion of patients in the non-steroid therapy group received
antibiotics, therapeutic anticoagulation, tocilizumab, angiotensin II re-
ceptor blockers (ARBs), and statins. More patients in the corticosteroid
therapy group had a high oxygen requirement.

The logistic regression results (Table 5) showed that corticosteroid
therapy, age, and tocilizumab therapy had a significant impact on cu-
mulative all-cause mortality (p < 0.001). The finding shows that the
patients receiving corticosteroid therapy had higher mortality than the
patients who did not receive the therapy (adjusted odds ratio [aOR]:

Table 2
Signs and symptoms of the COVID-19 patients in the corticosteroid therapy and
non-corticosteroid therapy groups.

All Non- Corticosteroid p-value N
corticosteroid Rx
Rx
N=962 N =763 N =199
Asymptomatic 155 149 (19.5%) 6 (3.02%) <0.001 962
(16.1%)
Headache 100 79 (10.4%) 21 (10.6%) >0.990 962
(10.4%)
Sore throat 93 82 (10.7%) 11 (5.53%) 0.037 962
(9.67%)
Fever 547 402 (52.7%) 145 (72.9%) <0.001 962
(56.9%)
Dry cough 459 332 (43.5%) 127 (63.8%) <0.001 962
(47.7%)
Productive 68 54 (7.08%) 14 (7.04%) >0.990 962
cough (7.07%)
SOB 309 188 (24.6%) 121 (60.8%) <0.001 962
(32.1%)
Fatigue or 216 155 (20.3%) 61 (30.7%) 0.003 962
myalgia (22.5%)
Diarrhoea 113 86 (11.3%) 27 (13.6%) 0.440 962
(11.7%)
Nausea 60 44 (5.77%) 16 (8.04%) 0.309 962
(6.24%)
Vomiting 59 43 (5.64%) 16 (8.04%) 0.274 962
(6.13%)
Change of 34 25 (3.28%) 9 (4.52%) 0.527 962
taste or (3.53%)
smell

The values are n (%) unless specified otherwise.
COVID-19, coronavirus disease; SOB, shortness of breath.
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Table 3
Laboratory parameters of the COVID-19 patients in the corticosteroid therapy and non-corticosteroid therapy groups.
All Non-corticosteroid Rx Corticosteroid Rx p-value N
N =951 N =753 N =198

Haemoglobin (g/L) 127 [125;129] 129 [126;131] 120 [113;125] <0.001 951
Platelets (10°/L) 254 [244;265] 249 [238;259] 281 [256;293] 0.025 950
WBC (10°/L) 6.70 [6.50;7.00] 6.40 [6.20;6.60] 8.95 [7.90;10.2] <0.001 949
Neutrophils count 4.14 [4.00;4.40] 3.80 [3.60;4.00] 7.20 [6.40;8.40] <0.001 948
Lymphocytes count 1.40 [1.40;1.50] 1.60 [1.50;1.60] 0.80 [0.75;0.90] <0.001 948
Creatinine (umol/L) 76.0 [75.0;78.0] 75.0 [73.0;77.0] 84.5 [77.0;94.0] <0.001 945
LDH (IU/L) 305 [290;322] 272 [251;293] 359 [338;380] <0.001 641
CRP (mg/L) 49.0 [38.0;56.8] 28.0 [22.0;34.0] 106 [87.2;119] <0.001 907
Procalcitonin (ng/mL) 0.09 [0.08;0.10] 0.07 [0.07;0.08] 0.49 [0.33;1.20] <0.001 609
D-Dimer (ng/mL) 360 [320;402] 286 [259;322] 608 [507;707] <0.001 617
25 (OH) Vitamin D (nmol/L) 41.0 [37.0;44.0] 39.0 [37.0;44.0] 43.5 [32.0;66.0] 0.395 239
Troponin I HS (ng/L) 9.00 [7.00;11.0] 7.00 [6.00;9.00] 14.0 [10.0;20.0] <0.001 331
Ferritin (ng/mL) 449 [398;496] 384 [345;426] 655 [514;800] <0.001 595
Creatinine kinase (IU/L) 88.0 [60.0;160] 81.0 [56.0;178] 105 [59.0;701] 0.359 33

ALT (IU/L) 33.0 [31.0;35.0] 31.0 [29.0;34.0] 42.0 [36.0;52.0] <0.001 942
AST (IU/L) 33.0 [32.0;35.0] 31.0 [29.0;32.0] 46.0 [42.0;51.0] <0.001 941
ALP (IU/L) 69.0 [67.0;72.0] 67.0 [65.0;70.0] 80.0 [74.0;90.0] <0.001 939
GGT (IU/L) 36.5 [33.0;41.0] 31.0 [28.0;34.0] 77.5 [60.0;83.0] <0.001 802
Albumin (g/L) 35.3 [35.0;35.9] 36.2 [35.9;36.9] 31.4 [29.9;32.0] <0.001 940
T. Bilirubin (umol/L) 11.5[11.0;11.8] 11.6 [11.1;11.9] 11.0 [10.0;12.0] 0.806 940
D. Bilirubin (umol/L) 2.60 [2.40;2.70] 2.50 [2.30;2.60] 3.00 [2.50;3.40] 0.001 926

The values are median [IQR].

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; COVID-19, coronavirus disease; CRP, C-reactive protein; D. bilirubin,
direct bilirubin; GGT, gamma-glutamyl transferase; HS, high-sensitivity; LDH, lactate dehydrogenase; T. bilirubin, total bilirubin; WBC, white blood cells.

High oxygen requirement
Low oxygen requirements
None

139 (15.7%)
249 (28.1%)
499 (56.3%)

60 (8.70%)
144 (20.9%)
486 (70.4%)

79 (40.1%)
105 (53.3%)
13 (6.60%)

Table 4
Medications administered to the COVID-19 patients in the corticosteroid therapy and non-corticosteroid therapy groups.
All Non-corticosteroid Rx Corticosteroid Rx p-value N
N = 962 N =763 N =199
Antibiotics 443 (46.0%) 273 (35.8%) 170 (85.4%) <0.001 962
Methylprednisolone 146 (15.2%) 0 (0.00%) 146 (73.4%) <0.001 962
Dexamethasone 75 (7.80%) 0 (0.00%) 75 (37.7%) <0.001 962
Vitamin C effervescent tablets 606 (63.0%) 481 (63.0%) 125 (62.8%) >0.990 962
Therapeutic anticoagulation 302 (31.4%) 162 (21.2%) 140 (70.4%) <0.001 962
Azithromycin 18 (1.87%) 7 (0.92%) 11 (5.53%) <0.001 962
Vitamin D: 0.921 962
With Vit-D 334 (34.7%) 266 (34.9%) 68 (34.2%)
Without Vit-D 628 (65.3%) 497 (65.1%) 131 (65.8%)
Hydroxychloroquine 113 (11.7%) 98 (12.8%) 15 (7.54%) 0.052 962
Kaletra (lopinavir/ritonavir) 110 (11.4%) 85 (11.1%) 25 (12.6%) 0.662 962
Tocilizumab 17 (1.77%) 9 (1.18%) 8 (4.02%) 0.013 962
Hydrocortisone 22 (2.29%) 17 (2.23%) 5 (2.51%) 0.791 962
Current use of ACE inhibitors 87 (10.5%) 62 (9.52%) 25 (14.3%) 0.092 826
Current use of ARBs 110 (13.3%) 75 (11.4%) 35 (20.6%) 0.003 826
Current use of statins 219 (25.6%) 143 (21.3%) 76 (41.1%) <0.001 855
Oxygen requirements: <0.001 887

The values are n (%), unless specified otherwise.

ACE, angiotensin-converting enzyme; ARBs, angiotensin II receptor blockers; COVID-19, coronavirus disease.

4.57, 95% confidence interval [CI]: 2.64-8.02, p < 0.001). The cumu-
lative all-cause mortality rate was higher among patients who were
taking tocilizumab (aOR: 15.26, 95% CI: 4.37-54.74, p < 0.001). Age
(aOR: 1.06, 95% CI: 1.04-1.08, p < 0.001) had a significant impact on
the cumulative all-cause mortality. Fever (p = 0.136) and current use of
statins (p = 0.136) had no significant impact on the cumulative all-cause
mortality.

A Kaplan-Meier survival probability plot shows the survival proba-
bility according to corticosteroid use (Fig. 2). The plot shows that in the
initial and later periods, the cumulative probability of dying was higher
among patients treated with corticosteroids. A Cox proportional hazards
model was used to determine whether corticosteroid therapy had a
significant effect on risk of mortality. The model results were significant
(LL = 38.71, df = 1, B = 1.38, SE = 0.22, HR = 3.96, p < 0.001),

indicating that corticosteroid therapy was an independent predictor of
mortality and was associated with a fourfold increase in risk of death.

4. Discussion

The main finding of our study is that mortality was higher among
patients who received corticosteroid therapy. In our study, approxi-
mately 21% of COVID-19 patients were treated with corticosteroids.
Patients in the corticosteroid therapy group required a higher amount of
oxygen than patients in the non-corticosteroid therapy group. Logistic
regression analysis showed that corticosteroid therapy, age, and tocili-
zumab therapy were all independently associated with cumulative all-
cause mortality. The primary source of SARS-COV-2 in this study was
community-based or contact. Most patients in the corticosteroid therapy
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Table 5
Logistic regression analysis of risk factors for in-hospital death in the overall
study cohort.

Alive Dead In-hospital mortality

Crude OR Adjusted OR
(95% CI, p- (95% CL, p-
value) value)
Corticosteroid Yes 148 51 6.96 4.57
therapy (74.4) (25.6) (4.40-11.11, (2.64-8.02, p
p < 0.001) < 0.001)
Age Mean 48.9 63.5 1.06 1.06
(SD) (15.4) (14.8) (1.05-1.08, p (1.04-1.08, p
< 0.001) < 0.001)
Fever Yes 485 62 1.99 1.57
(88.7) (11.3) (1.25-3.29, p (0.88-2.90, p
= 0.005) =0.136)
Current use of Yes 182 37 3.60 1.58
statins (83.1) (169 (2.20-5.92,p (0.87-2.88, p
< 0.001) =0.136)
Tocilizumab Yes 7 10 16.10 15.26
therapy (41.2)  (58.8)  (6.02-45.48, (4.37-54.74,
p < 0.001) p < 0.001)

The percentages are row percentages. The multivariable logistic regression
analysis was conducted using the simultaneous method. The model was adjusted
for corticosteroid therapy, age, fever, statins use, and tocilizumab use.

CI, confidence interval; OR, odds ratio; SD, standard deviation.
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Fig. 2. Kaplan-Meier survival plot of mortality according to corticosteroid use
in patients with coronavirus disease [COVID-19]. X-axis Days since admission.

group acquired SARS-COV-2 infection in the community. In contrast,
patients in the non-corticosteroid therapy group were more likely to
acquire SARS-COV-2 infection from a close contact.

A meta-analysis showed the benefit of corticosteroid use in terms of
reduced requirement of invasive mechanical ventilation, and patients
who were already on invasive mechanical ventilation could be weaned
off early. [19]. In contrast, few studies have shown a benefit of corti-
costeroid use, especially when administered at a moderate dose for a
shorter period. [20]. Studies have shown increasing rates of mortality
with higher doses of corticosteroids. [21]. Another study showed that
late initiation of corticosteroids in patients with COVID-19 had an
increased mortality risk. [22]. Even with a short duration of cortico-
steroid use, all-cause mortality was high. [23]. In another study of 1461
hospitalised patients, corticosteroid use was associated with lower
mortality among patients who stayed for more than 3 days. [24].

Complications from corticosteroid use are well known, including
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electrolyte imbalance, abnormal glycaemic status, and infections.
[25-27]. The major setback in the use of corticosteroids in COVID-19 is
associated with ARDS and acute lung injury. [28]. In COVID-19 patients
with ARDS, early administration of dexamethasone has been shown to
have a beneficial effect on the immune response. [29].

Many studies have reported that the use of corticosteroids ranges up
to 70%, and patients on these treatments had worse clinical outcomes.
[30]. Dexamethasone has no mortality benefit in patients with symptom
onset of less than seven days. [5]. A systematic review and meta-analysis
showed no mortality benefit with the use of corticosteroids when
compared to those not on corticosteroids. [31]. A UK based study has
shown a mortality benefit when corticosteroids are administered to
patients on invasive mechanical ventilators. [32]. No in-hospital mor-
tality benefits with corticosteroid use were observed in patients who did
not require invasive mechanical ventilation. [5].

Initially, the WHO did not recommend the routine use of cortico-
steroids in patients with COVID-19 outside of clinical trials. [33]. The
majority of the initial guidelines were against the use of corticosteroids
in patients with COVID-19. [34]. Among the contrasting data on corti-
costeroid use in patients with COVID-19, a few guidelines recommend
corticosteroid use in critical patients who require oxygen therapy.
[35-371.

4.1. Limitations

This study included all patients admitted to the study hospitals with
COVID-19 during the study period. Moreover, the high risk of COVID-19
related death in corticosteroids group could be in part a result of the
baseline clinical characteristics. The prevalence of hypertension, DM,
CVD, CLD, and CKD in the corticosteroids group was higher relative to
the non-corticosteroids group; these baseline clinical characteristics
were reported to be independent risk factors for COVID-19 related
mortality in Kuwait. [14].

5. Conclusions

This study demonstrated that corticosteroid therapy was an inde-
pendent predictor of in-hospital mortality in COVID-19 patients. Longer
ICU stay was observed more frequently with the use of corticosteroids.
More randomised trials are required to better understand the effect of
corticosteroids on in-hospital mortality in COVID-19 patients with these
baseline clinical characteristics.
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