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Abstract- During the coronavirus disease-2019 (COVID-19) pandemic, which was caused by the novel 

coronavirus, there is an ongoing controversy about the use of corticosteroids. This study aims to investigate the 

association between Dexamethasone treatment and clinical outcomes in patients with severe COVID-19. In this 

single-center retrospective cohort study, patients with COVID-19 were enrolled from February 16, 2020, to 

November 1, 2020. After performing propensity score matching with age, sex, and disease severity. The 

independent effect of Dexamethasone treatment on in-hospital mortality was evaluated by multivariate 

proportional hazards regression models. Of 1413 patients with COVID-19 diagnosis, 1172 patients entered the 

final analysis. 473(40.4%) patients received dexamethasone treatment with a median duration of 6.0[4.0-9.0] 

days. After matching and adjustment with possible confounders in the multivariate model, administration of 

dexamethasone significantly increased the survival in severe patients (hazard ratio: 0.25, 95 confidence 

intervals: 0.16-0.38, P<0.001), but there was no difference in non-severe patients (P:0.888). The administering 

of dexamethasone was associated with an increased in-hospital survival rate (HR: 0.25 [0.16-0.38]) in severe 

COVID-19 patients. The survival rate was more significant in severe patients with diabetes mellitus or 

hypertension after receiving dexamethasone treatment (HR:0.19). On the other hand, patients without severe 

disease did not benefit from dexamethasone administration. 
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Introduction 
 

During the coronavirus disease-2019 (COVID-19) 

pandemic, some studies have suggested and evaluated the 

therapeutic effects of systemic corticosteroids in patients 

infected with the novel coronavirus (SARS-CoV-2) (1-4). 

Most adverse outcomes of COVID-19, such as acute 

respiratory distress syndrome and diffuse alveolar 

damage, are associated with a hyperinflammatory 

response; for that reason, administration of 

corticosteroids may be helpful in the advanced stages of 

the disease due to its anti-inflammatory and 

immunosuppressive properties (5-7). There is an ongoing 

controversy about the use of corticosteroids, and there are 

different therapeutic protocols for patients with COVID-

19 in different countries (8-10). The meta-analysis of trial 

studies so far by Sterne et al., (11) showed that 

dexamethasone has the greatest effect on increasing 

recovery and survival rate in patients with severe 

COVID-19 compared to Hydrocortisone and 

Methylprednisolone. Due to the lack of information about 

this subject, there is great debate about the optimal type 
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of corticosteroid, dose, timing, and duration of these 

medications' administration. This study aims to 

investigate the association between dexamethasone 

administration and clinical outcomes in patients with 

severe COVID-19. 

 

Materials and Methods 

 

The protocol of this study followed the 2013 Helsinki 

declaration and was approved by the Ethics Committee of 

Tehran University of Medical Sciences 

(IR.TUMS.VCR.REC.1399.005). 

We retrospectively reviewed 1413 patients with 

COVID-19 diagnosis who were admitted to the Sina 

Hospital affiliated with Tehran University of Medical 

Sciences from February 16, 2020, to November 1, 2020. 

Sina hospital is a major tertiary teaching hospital 

designated by the government as a primary referral center 

for COVID-19. A detailed algorithm of patient care and 

data registry for individuals presenting with respiratory 

symptoms to the Sina hospital emergency department has 

been published (12). According to the WHO interim 

guidance and the Iranian national committee of COVID-

19, we included patients ≥18 years old with a) positive 

real-time reverse-transcriptase polymerase chain reaction 

(RT-PCR) test of the oropharyngeal swab or endotracheal 

samples or b) compatible chest computed tomography 

(CT) scan findings including ground-glass opacity alone 

or ground-glass opacity accompanied by consolidation, 

not fully explained by volume overload, lobar or lung 

collapse, or nodules along with the history compatible 

with COVID-19. We extracted demographics, laboratory, 

imaging, and clinical information using electronic 

medical records. 

We defined the severe disease based on having each 

of these criteria: respiratory rate≥30/min, oxygen 

saturation ≤93%, >50% lung involvement on imaging, 

respiratory failure, shock, or multiorgan damage. 

Dexamethasone treatment was defined as the use of 8 

mg/day of intravenous dexamethasone ordered by the 

attending physician. Patients were divided into two 

groups, including the "dexamethasone group" and the 

"control group," based on dexamethasone administration 

during hospital admission. 

Categorical variables are presented as numbers 

(percentage) and compared using the Chi-square test. 

Continuous variables were demonstrated as 

mean±standard deviation or median [interquartile range] 

and compared using a t-test. We performed proportional 

hazards regression (Cox regression) for our multivariable 

analysis. Variables with clinically significant or P<0.05 

in the univariate analysis were considered as possible 

confounders and entered into the multivariable model. 

We used propensity score analysis to match the age, sex, 

and disease severity of the two groups. A 1:1 exact 

matching was performed using Thoemmes techniques 

(13). 

 

Results 
 

In this study, 1413 patients with COVID-19 diagnoses 

were evaluated. We excluded 153 patients with other 

systemic corticosteroid treatments (including 

Methylprednisolone, Prednisolone, and Hydrocortisone) 

and 88 patients due to a lack of key information in their 

medical records; eventually, 1172 patients entered the 

final analysis. During this study, 771(65.8%) patients 

developed the severe disease, and 185(15.8%) patients 

deceased during the in-hospital course. Based on the 

patient's condition and hospital protocol at the time, 

473(40.4%) patients received dexamethasone treatment, 

and 164(14.0%) patients were admitted to an intensive 

care unit (ICU) for more precise care and monitoring. The 

median duration of dexamethasone use in patients was 6.0 

days, with an interquartile range of 4.0-9.0 days. 

The baseline characteristics between the 

dexamethasone-treated group and the control group are 

presented in (Table 1). Patients in the dexamethasone 

group were significantly older, with a higher history of 

hypertension. In terms of vital signs, patients in the 

dexamethasone group had higher systolic blood pressure 

and lower oxygen saturation on admission. In-hospital 

mortality, severity, and ICU admission rates were 

significantly higher in the dexamethasone-treated group.  

In order to minimize the effect of dexamethasone 

treatment selection bias and consider potential 

confounding factors, we used propensity score matching. 

After matching the two groups based on age, gender, and 

disease severity, patients with dexamethasone treatments 

(N=473) were compared with 339 patients in the control 

group (Table 1). Patients in the dexamethasone group 

were mostly male (P:0.049), with a significantly lower 

history of chronic kidney disease (CKD) and higher heart 

rate, higher systolic blood pressure, and lower oxygen 

saturation and temperature on admission. The need for 

mechanical ventilation was significantly lower in the 

dexamethasone group (57(12.1%) vs. 58(17.1%), 

P:0.041), but the in-hospital mortality and severity were 

similar between groups. The hospital length of stay of 

dexamethasone group patients was significantly longer in 

both original and matched samples. 
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Table 1. Baseline characteristics between the dexamethasone group and control group in the original sample 

and in the propensity score-matched sample 

Characteristic† 

Original sample Matched sample 

Dexamethasone 

group 

(N=473) 

Control 

group 

(N=699) 

P* 

Dexamethasone 

group 

(N=473) 

Control 

group 

(N=339) 

P* 

Demographics 

Age 60.27±16.08 57.77±16.70 0.011 60.27±16.08 60.11±15.57 0.887 

Sex 
Female 194(41.0%) 253(36.2%) 

0.096 
194(41.0%) 116(34.2%) 

0.049 
Male 279(59.0%) 446(63.8%) 279(59.0%) 223(65.8%) 

BMI (kg/m2) 27.57±4.54 27.37±4.69 0.568 27.57±4.54 27.52±4.72 0.898 

Comorbidities 

Diabetes 

Mellitus 
138(29.2%) 195(27.9%) 0.634 138(29.2%) 111(32.7%) 0.277 

Hypertension 235(49.7%) 277(39.6%) 0.001 235(49.7%) 154(45.4%) 0.231 

Cardiac disease 112(23.7%) 162(23.2%) 0.842 112(23.7%) 86(25.4%) 0.580 

Cerebrovascular 

disease 
20(4.2%) 27(3.9%) 0.754 20(4.2%) 15(4.4%) 0.892 

Chronic lung 

disease 
24(5.1%) 36(5.2%) 0.954 24(5.1%) 18(5.3%) 0.881 

Chronic kidney 

disease 
15(3.2%) 30(4.3%) 0.327 15(3.2%) 21(6.2%) 0.039 

Malignancy 19(4.0%) 30(4.3%) 0.818 19(4.0%) 14(4.1%) 0.936 

Vital signs 

Heart rate 

(beat/min) 
92.56±14.87 89.66±30.19 0.058 92.56±14.87 88.36±17.91 <0.001 

Systolic blood 

pressure 

(mmHg) 

128.65±20.75 124.56±20.87 0.002 128.65±20.75 124.14±21.32 0.005 

Diastolic blood 

pressure 

(mmHg) 

77.53±13.83 75.95±12.11 0.058 77.53±13.83 75.65±12.49 0.062 

O2 saturation 

(%) 
87.17±8.31 91.26±6.98 <0.001 87.17±8.31 89.71±8.10 <0.001 

Temperature 

(oC)  
37.17±0.88 37.22±0.86 0.399 37.17±0.88 37.27±0.90 0.147 

Medications Remdesivir 97(20.5%) 9(1.3%) <0.001 97(20.5%) 6(1.8%) <0.001 

Clinical 

outcomes 

Hospital length 

of stay (days) 
6.0[4.0-10.0] 3.0[1.0-6.0] <0.001 6.0[4.0-10.0] 4.0[2.0-6.0] <0.001 

Severity 359(75.9%) 412(58.9%) <0.001 359(75.9%) 247(72.9%) 0.327 

ICU admission 85(18.0%) 79(11.3%) 0.001 85(18.0%) 59(17.4%) 0.835 

Mechanical 

ventilation 
57(12.1%) 66(9.4%) 0.153 57(12.1%) 58(17.1%) 0.041 

In-hospital 

mortality 
92(19.5%) 93(13.3%) 0.005 92(19.5%) 69(20.4%) 0.750 

BMI: body mass index, ICU: intensive care unit 

† Data are presented as mean ± standard deviation, number (%), or median [interquartile range] 

* Statistically significant P are bolded 

 

Table 2. Association of dexamethasone treatment with in-hospital mortality of patients with COVID-19 in Cox 

Regression modeling after propensity score matching 

 
Model 1† Model 2 ‡ 

HR 
95% CI 

P* HR 
95% CI 

P* 
Lower Higher Lower Higher 

All patients 
Severe patients 0.31 0.21 0.44 <0.001 0.25 0.16 0.38 <0.001 

Non-severe patients 1.18 0.31 4.54 0.812 1.15 0.16 8.43 0.888 

Severe diabetic patients 0.23 0.13 0.41 <0.001 0.19 0.10 0.39 <0.001 

Severe hypertensive patients 0.27 0.17 0.43 <0.001 0.19 0.11 0.35 <0.001 

† Model 1: Unadjusted Cox regression analysis 

‡ Model 2: Multivariate Cox regression analysis, adjusted with: age, history of diabetes mellitus, hypertension, cardiac disease, cerebrovascular 
disease, chronic kidney disease, malignancy, admission heart rate, oxygen saturation, and use of Remdesivir 

* Statistically significant P are bolded 
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In univariate regression analysis, age, history of 

diabetes mellitus, hypertension, cardiac disease, 

cerebrovascular disease, CKD, malignancy, admission 

heart rate, oxygen saturation, use of Remdesivir, and 

disease severity were significantly associated with in-

hospital mortality and were considered as confounders in 

the multivariate analysis. In multivariant Cox regression 

in the matched sample, after adjustment with possible 

confounders (Table 2), administration of dexamethasone 

significantly increased the survival in severe patients 

(hazard ratio (HR): 0.25, 95 confidence intervals (CI): 

0.16-0.38, P<0.001), but there was no difference in non-

severe patients (HR: 1.15, 95% CI: 0.16-8.43, P:0.888) 

(Figure 1). We repeated this analysis in severe patients 

with diabetes mellitus and hypertension separately (Table 

2), and dexamethasone treatment was associated with 

higher survival in subgroups compared to all patients 

(HR: 0.19 vs. 0.25, P<0.001). 

 

 
Figure 1. Cumulative survival of patients based on dexamethasone treatment in the (A) severe patients' model and (B) non-severe patients' model 

 

 

Discussion 
 

In this cohort study, we found that administering 8 

mg/day of intravenous dexamethasone with a median 

duration of 6.0 [4.0-9.0] days was associated with an 

increased in-hospital survival rate (HR:0.25 [0.16-0.38]) 

in severe COVID-19 patients. The survival rate was more 

significant in severe patients with diabetes mellitus or 

hypertension after receiving dexamethasone treatment 

(HR:0.19). On the other hand, patients without severe 

disease did not benefit from dexamethasone 

administration. 

The RECOVERY trial study is the only clinical trial 

investigating dexamethasone administration (6 mg/day) 

in both severe and non-severe patients (1). They showed 

that the use of dexamethasone decreased the 28-day 

mortality only among patients who were receiving either 

invasive mechanical ventilation or oxygen support. The 

two other clinical trials (2,11) evaluated the use of 

dexamethasone (20 mg/day) only in patients with 

invasive mechanical ventilation, and there was no 

difference in mortality between the two groups. Our 

findings support the RECOVERY trial results. Patients 

with hypoxemia (oxygen saturation≤93%) or severe 

manifestation of COVID-19 had significantly lower in-

hospital mortality after administration of dexamethasone 

(8 mg/day). Also, we found no association between the 

use of dexamethasone and mortality in non-severe 

patients, which is similar to other studies (1,9). Besides, 

some studies have found that early, low-dose, and short-

term use of corticosteroids in mild or moderate cases can 

increase viral shedding, risk of severe disease, and length 

of hospital stay (14,15). Different results in studies can be 

due to different timing, dose, and duration of 

dexamethasone treatment in these studies; in addition, 

different ethnic groups and populations must be 

considered.  

The current report has several limitations. First, this is 

an observational study with potential biases, which 

indicates caution in extrapolating its results. Further 

randomized clinical trial studies are warranted. Second, 

this is a single-center study, and further multi-center 

studies on different ethnicities are necessary. Third, we 

could not define the symptom onset to admission duration 

time in our study, which can be an important factor in 

interpreting the results. 
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In summary, the use of dexamethasone (8 mg/day) in 

patients with severe COVID-19 was associated with a 

significantly lower mortality rate, especially in patients 

with diabetes or hypertension. Our results support the 

WHO recommendations not to use systemic 

corticosteroids for non-severe patients. 
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