
136  2023 Journal of Research in Pharmacy Practice | Published by Wolters Kluwer - Medknow 

Objective: The current study aims to investigate high- versus low-dose 
dexamethasone administration to control the disease with minor complications. 
Methods: The current multicentric randomized clinical trial was conducted 
on 119 patients with COVID-19 pneumonia and assigned into two groups 
of low-dose (8 mg daily intravenous dose for at least 7 days or until 
discharge) (n = 61) versus high-dose dexamethasone (24 mg for 3 days followed 
by daily 8 mg for the at least 4 days later or until discharge) (n = 58) during 
2020–2021. Oxygen saturation, dyspnea severity based on the Borg scale, and 
laboratory indices were assessed at 3, 5, and 7 days of corticosteroid therapy. 
Patients were compared regarding the length of hospitalization, intensive care 
unit (ICU) admission requirement, and noninvasive or invasive ventilation. The 
other investigations included corticosteroid‑related adverse effects and mortality 
rates within a month after the medications. Findings: Oxygen saturation, Borg 
scale, and C‑reactive protein levels were significantly altered by the time in both the 
groups (P < 0.05). In contrast, the trend of improvements in Borg scale (P = 0.007) 
and lactate dehydrogenase levels (P = 0.034) were superior in high-dose 
treated cases. Drug-related adverse (P = 0.809), mortality rate (P = 0.612), 
hospitalization duration (P = 0.312), ICU admission requirement (P = 0.483), 
and noninvasive (P = 0.396) and invasive ventilation (P = 0.420) did not differ 
between the groups. Conclusion: According to this study, low- versus high-dose 
dexamethasone therapy did not affect the outcomes, so low‑dose dexamethasone 
is recommended for COVID-19 pneumonia to achieve optimal results and prevent 
potential adverse events.
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sore throat, and headache; however, it can turn to acute 
respiratory distress syndrome (ARDS) and multi-organ 
failure in severe or critically ill patients within the next 
early days.[3]

Therefore, the competition to present effective therapies 
for COVID‑19 has been initiated by different health‑care 

Original Article

Introduction

By the end of 2019, an emergence of a novel viral 
respiratory infection caused by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) 
in Wuhan, China, ignited alarms of a health issue 
that turned into a pandemic within a few months. The 
number of deceased patients raised growingly, which 
required prompt therapeutic reactions.[1,2]

The presentations were primarily initiated by flu‑like 
symptoms such as fever, cough, malaise, headache, 
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systems worldwide; however, in contrast to the 
promising outcomes, most of them were abandoned due 
to low or inappropriate efficacy or safety concerns,[4] and 
coronavirus unrelentingly involved numerous people. 
Despite the primary considerations, medications such as 
hydroxychloroquine, protease inhibitors, and interferons 
were withdrawn regarding the lack of enough evidence 
in favor of longer use or risks of adverse effects.[5,6] 
Remdesivir and dexamethasone have led to favorable 
results in hospitalized patients.[7,8]

Corticosteroid administration has been proposed to 
subside the cytokine storm in the acute progressive 
phase of the disease affecting the respiratory system.[9] 
This theory has been theoretically initiated for treating 
SARS and Middle East respiratory syndrome (MERS) 
caused by other types of coronaviruses similar to 
SARS-CoV-2.[7,10]

The evidence regarding the use of corticosteroids is 
controversial; however, low-dose dexamethasone has 
been accompanied by a decreased mortality rate and 
oxygen supplementation requirement.[7]

Furthermore, high-dose methylprednisolone as 
pulse therapy led to less mortality in critically ill 
COVID-19 patients.[11] Nevertheless, considering the 
ambiguous outcomes following corticosteroid use in 
COVID-19 and the advantages and disadvantages 
of corticosteroid therapy in viral infections, the 
current study aims to determine the optimal dose of 
dexamethasone for the treatment of noncritical ill 
patients hospitalized with COVID-19 pneumonia. Two 
groups of patients were randomly selected, assigned 
to the intervention groups treated with low- versus 
high-dose intravenous dexamethasone, and compared 
regarding laboratory and clinical manifestations.

Methods
As a multicentric investigation, the current randomized 
clinical trial (RCT) was conducted on 119 patients 
admitted at Isfahan University of Medical Sciences 
affiliated hospitals due to COVID‑19 infection 
pneumonia from January 2020 to November 2021.

The study proposal was primarily proposed for the 
Ethics Committee of Isfahan University of Medical 
Sciences and approved according to code number 
IR.MUI.MED.REC.1400.160. The study protocol has 
been signed into the Iranian Registry of Clinical Trials 
and obtained the code number IRCT20190606043826N2. 
The study process was explained to the patients or their 
legal guardians; they were reassured regarding the 
confidentiality of their information and requested to sign 
written consent.

Over 18‑year‑old patients with confirmed COVID‑19 
infection based on real-time polymerase chain 
reaction test, pulmonary involvement based on chest 
computed tomography scan (CT-scan), and oxygen 
saturation <93% and ≥85% without oxygenation were 
defined as the inclusion criteria.

Pregnancy or active lactation, immune-compromised, 
chronic kidney or liver disease, uncontrolled diabetes 
mellitus with serum glucose above 250 mg/dL, 
gastrointestinal bleeding (GIB), the presence of any 
significant psychological disorders, the history of 
corticosteroid uses within the previous month, and 
active participation in other RCTs were determined as 
the unmet criteria.

Reluctance to participate in the study, the incidence 
of any drug‑related adverse effects leading to 
dexamethasone cessation, and the requirement for 
noninvasive or invasive mechanical ventilation within 
the first 24 h of hospital admission were considered 
exclusion criteria.

The studied population entered the study according 
to the inclusion criteria. It was assigned to one of the 
intervention groups using Random Allocation Software 
(a windows software) that presented a particular random 
number for each patient. The patients and physicians 
who filled out the study questionnaire were blinded to 
the type of therapeutic approach.

The demographic (age, gender, body mass 
index [BMI], and smoking) and chronic medical 
characteristics (respiratory disorders, hypertension, 
and diabetes mellitus) of patients were entered into the 
study checklist. Furthermore, the COVID-19 infection 
symptoms on the onset, including fever, cough, dyspnea, 
myalgia, diarrhea, nausea, vomiting, anosmia, headache, 
abdominal pain, and pharyngitis, were extracted from 
the medical records of the patients.

The chest CT scan was obtained from all the patients and 
categorized as mild, moderate, and severe involvement 
based on the severity of involvement as ≤49%, 50%–
75%, and >75%, respectively.[12]

On-admission laboratory blood samples were taken and sent 
to assess parameters, including complete blood count and 
differential count, fasting blood sugar, creatinine, aspartate 
aminotransferase, alanine aminotransferase, sodium, 
potassium, calcium, albumin, erythrocytic sedimentation 
rate, D-dimer, ferritin, and lactate dehydrogenase (LDH). 
The samples were sent to a reference laboratory to 
minimize the probable sources of bias.

A quick Sequential Organ Failure Assessment score has 
been administered to present a septic condition clinically. It 
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is a bedside clinical score in which if a patient has at least 
two of the following criteria, including the respiratory rate 
of 22/min or greater, altered mentation, or systolic blood 
pressure of ≤100 mmHg, they are suspected of sepsis.[13]

The included patients received anti-COVID-19 infection 
and anticoagulation therapies according to Iran’s national 
guidelines.[14]

The first group was assigned as the high‑dose 
dexamethasone-treated one in which intravenous 
dexamethasone (Aburaihan Pharmaceutical Co., 
Iran) was administered in 24 mg dose for 3 days and 
continued with 8 mg daily for at least 4 days later or 
until discharge. The low-dose dexamethasone-treated 
group consisted of patients treated with an 8 mg daily 
intravenous dose for at least 7 days or until discharge.

The primary outcome of this study was to assess the 
mortality rate of the patients within a month after the 
interventions. Hence, the outcomes of admission were 
assessed using the hospital records or directly from 
patients or their legal guardians.

The other investigations to evaluate corticosteroid 
treatment efficacy, including oxygen saturation without 
supplemental oxygenation and dyspnea severity 
according to the modified Borg scale,[15] were assessed 
on days 1, 3, 5, and 7 of corticosteroid administration.

The length of stay in the hospital, the requirements for 
intensive care unit (ICU) admission, and the requirement 
for noninvasive or invasive ventilation were also 
recorded in the study checklist, as well. In addition, 
medication usage (antibiotic therapy and antifungal 
therapy), laboratory factors, including C-reactive protein 
(CRP), LDH, ferritin, lymphocyte proportion (%), and 
neutrophil-to-lymphocyte ratio were measured on days 
1, 3, 5, and 7 during corticosteroid administration. The 
evaluated adverse effects of corticosteroids included 
hyperglycemia, secondary infection, psychosis, and GIB 
was entered into the checklist. Those with hyperglycemia 
were treated with insulin.

The secondary infection was diagnosed based on the 
incidence of fever, leukocytosis, shift to the left, the 
recurrence of CRP increase, elevated procalcitonin, and 
positive blood or tracheal secretions culture.[16]

The obtained data were analyzed in the 
Statistical Package for the Social Sciences 
(SPSS; version 14.0, SPSS Inc., Chicago, IL, USA). 
The descriptive data were presented in mean, standard 
deviation, median, and range for the continuous 
variable, as well as absolute numbers and percentages 
for categorical variables. The Chi-square test or Fisher’s 
exact test was used to compare the groups’ categorical 

variables. The continuous variables were compared 
using a t-test. Binary logistic regression analysis was 
applied to estimate the odds ratio, find the association 
between the assessed factors and thrombotic events 
in the crude model, and adjust the model for age and 
gender. P < 0.05 was considered a significant level.

Results
Figure 1 shows the consort flowchart.

Among 145 patients whose eligibility for participation 
in this investigation was evaluated, 19 cases (14 did not 
meet the inclusion criteria, and 5 refused to participate) 
were excluded. Then, the remaining 126 patients were 
randomly assigned to one of the treatment groups. Two 
in the low-dose dexamethasone treatment group decided 
to leave the hospital, and the medical records of the two 
other ones were incomplete. Three patients withdrew 
from the treatment in the latter group. The interventions 
were finally completed by 61 and 58 patients treated 
with low- versus high-dose dexamethasone, respectively.

The study population consisted of 59 (49.57%) males 
and 60 females (50.47%), and the mean age of the 
studied population was 59.06 ± 14.39 years.

The study groups were similar in age, gender 
distribution, smoking, BMI, the interval between 
symptoms onset and hospital admission, and chronic 
medical conditions (P > 0.05). Detailed information is 
presented in Table 1.

Different characteristics related to the course of the 
disease are presented in Table 2. According to the 
results of this table, the two studied groups were 
similar in terms of baseline clinical and medical 
characteristics (P > 0.05). Further information, including 
laboratory assessments, has revealed no distinct 
differences (P > 0.05).

Assessed for eligibility
(n = 145)

Excluded (n = 19)

Randomized (n = 126)

Allocation

Follow up

Analysis

High dose group (n = 63) Low dose group (n = 63)

Lost to follow up (n = 5) Lost to follow up (n = 2)

Analyzed (n = 58) Analyzed (n = 61)

Figure 1: Consort flowchart of the study
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Table 3 shows the efficacy of each therapeutic approach 
on diverse parameters related to the severity of 
pneumonia. According to this table, oxygen saturation, 
Borg scale, and CRP levels were significantly altered 
by the time in both the groups (P < 0.05). In addition, 
considering dexamethasone dosage, the trend of 

alterations in the Borg scale (P = 0.007), lymphocyte 
count (P = 0.002), and LDH levels (P = 0.034) were 
superior in high-dose treated cases.

The mortality rate accounted for a patient (1.6%) 
in low-dose treatment and two ones (3.4%) in 
the latter group which revealed an insignificant 
difference (P = 0.612). The other factors, including 
duration of hospitalization (P = 0.312), ICU 
admission (P = 0.483), noninvasive (P = 0.396), and 
invasive ventilation (P = 0.420) did not differ between 
the two studied groups.

Drug‑related adverse effects were noted in 26 
groups (P = 0.809); furthermore, although there was 
no significant difference between the groups, secondary 
infections were more common in the high-dose group 
compared to the low‑dose group. The adverse effects 
related to each intervention are demonstrated in Table 4.

Discussion
The results of this study showed that regardless of 
the dosage, 10 days of treatment with intravenous 
dexamethasone could lead to remarkable improvement 
in the parameters related to the severity of COVID-19 

Table 1: The demographic, medical, and clinical characteristics 
of the studied population

Low-dose 
Dexamethasone 
(n=61), n (%)

High-dose 
Dexamethasone 
(n=58), n (%)

P

Sex (male) 25 (41.0) 34 (58.6) 0.054*
Age (years), mean±SD 60.77±14.96 57.28±13.80 0.189#

Smoking (yes) 6 (9.8) 7 (12.1) 0.696*
Body mass index 
(kg/m2), mean±SD

27.07±3.24 27.00±2.26 0.892#

The interval between 
symptoms onset to 
hospital admission (days)

8.13±2.93 8.84±2.27 0.141#

Chronic medical 
conditions

Respiratory disorders 8 (13.1) 3 (5.2) 0.135*
Hypertension 21 (34.4) 19 (32.8) 0.847*
Diabetes mellitus 13 (21.3) 9 (15.5) 0.416*

*Chi square, **Fisher’s exact test, #t-test. SD=Standard deviation

Table 2: COVID-19-related characteristics
Low-dose 

Dexamethasone 
(n=61), n (%)

High-dose 
Dexamethasone 
(n=58), n (%)

P

Symptoms on onset
Fever 43 (70.5) 48 (82.8) 0.115*
Cough 45 (73.8) 46 (79.3) 0.476*
Dyspnea 39 (63.9) 46 (79.3) 0.063*
Diarrhea 13 (21.3) 20 (34.5) 0.109*
Nausea and vomiting 21 (34.4) 18 (31.0) 0.696*
Anosmia 6 (9.8) 10 (17.2) 0.237*
Headache 26 (42.6) 21 (36.2) 0.474*
Abdominal pain 2 (3.3) 0 0.496**
On-admission oxygen saturation without supplementation, mean±SD 85.52±3.72 85.55±3.29 0.967

The administered medications concurrent with dexamethasone therapy
Remdesivir 53 (86.9) 51 (87.9) 0.864*

The severity of pulmonary involvement based on CT scans score
Mild 21 (34.4) 19 (32.8) 0.833*
Moderate 30 (49.2) 27 (46.6)
Sever 10 (16.4) 12 (20.7)

On-admission qSOFA
0 20 (32.8) 22 (37.9) 0.809**
1 38 (62.3) 34 (58.6)
2 3 (4.9) 2 (3.4)
3 0 0
Borg scale, mean±SD 4.03±1.49 4.55±1.55 0.065

*Chi square, **Fisher’s exact test, #t-test. CT scan=Computed tomography scan, qSOFA=quick Sequential Organ Failure Assessment
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pneumonia infections. Further evaluations regarding 
the dosage of intravenous dexamethasone by which 
optimal outcomes could be achieved revealed negligible 
superiority of low-dose treatment with dexamethasone 
over the high-dose regimen. The severity of dyspnea 
complaint assessed was the only significant difference 
between the groups in which low-dose-treated patients 
presented better condition.

The remarkable experiences with corticosteroid therapy 
in former coronavirus epidemics, including MERS and 
SARS, paved the way to be included in the treatment of 

COVID-19. High-dose corticosteroids in the treatment 
of SARS led to significantly less requirement for oxygen 
supplementation. In agreement, these patients’ hospital 
stay and mortality improved.[17,18]

One of the concerns regarding corticosteroid use in 
viral infections is the postponement of viral clearance, 
which has been presented in some studies on 
MERS.[19] This point has not been markedly noted in 
the corticosteroid-treated patients with SARS-CoV-2 
and seems to be particularly related to the age and 
the severity of the disease in its initiation rather than 

Table 3: The efficacy of high‑dose versus low‑dose Dexamethasone on clinical and laboratory parameters
Time variable Group Mean±SD P1 P2

Day 0 Day 3 Day 5 Day 7
O2 saturation 
without oxygen 
supplementation

Low-dose 
dexamethasone

85.52±3.72 88.26±5.02 90.94±4.42 91.13±3.95 <0.001 0.850

High-dose 
dexamethasone

85.55±3.29 88.98±3.80 91.77±4.66 91.00±2.83 <0.001

P 0.967 0.381 0.351 0.929
Borg scale Low-dose 

dexamethasone
4.03±1.49 2.20±1.39 1.03±0.96 0.66±0.98 <0.001 0.007

High-dose 
dexamethasone

4.55±1.55 2.75±1.47 1.35±1.14 1.10±0.52 <0.001

P 0.065 0.039 0.123 0.200
WBC count Low-dose 

dexamethasone
6621.31±7463.69 10,518.03±14173.63 9207.69±2901.71 10,917.65±2702.14 0.086 0.658

High-dose 
dexamethasone

7712.93±11,294.57 8358.62±2325.45 11,702.83±14718.71 11,700.00±1713.35 0.150

P 0.533 0.254 0.233 0.420
Lymphocyte Low-dose 

dexamethasone
17.45±9.10 13.68±6.66 13.73±10.94 20.77±47.17 0.248 0.002

High-dose 
dexamethasone

14.53±8.22 11.85±6.75 10.68±6.09 8.53±6.44 0.008

P 0.70 0.139 0.082 0.426
Neutrophil Low-dose 

dexamethasone
73.57±12.23 81.29±9.34 81.66±7.66 82.73±7.61 <0.001 0.316

High-dose 
dexamethasone

77.83±13.44 81.69±12.94 81.78±12.46 83.73±8.27 0.233

P 0.073 0.847 0.952 0.752
CRP Low-dose 

dexamethasone
79.59±19.45 49.90±18.88 25.10±14.26 23.46±17.42 <0.001 0.215

High-dose 
dexamethasone

82.43±19.06 49.57±21.99 25.19±19.93 32.35±32.34 <0.001

P 0.423 0.930 0.982 0.318
LDH Low-dose 

dexamethasone
716.98±184.16 571.97±169.70 475.17±185.08 551.24±170.02 <0.001 0.034

High-dose 
dexamethasone

773.26±168.75 659.90±169.40 675.78±852.19 550.60±197.05 0.255

P 0.085 0.006 0.122 0.992
Ferritin Low-dose 

dexamethasone
748.79±396.08 675.12±376.06 555.00±378.14 610.35±438.69 0.071 0.32

High-dose 
dexamethasone

738.14±440.09 677.26±412.81 636.34±388.89 721.20±412.35 0.599

P 0.890 0.977 0.296 0.434
P=t-test, P1=GEE within the group, P2=GEE between the groups. WBC=White blood cells, CRP=C-reactive protein, LDH=Lactate 
dehydrogenase, SD=Standard deviation, GEE=Generalized estimating equations
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treatment with corticosteroids.[20-22] Nevertheless, the 
association between viral shedding and clearance 
in COVID-19 was dose-dependent in the previous 
studies.[23,24] However, we have not evaluated this issue; 
it is in line with our findings as favorable outcomes 
accompanied low-dose dexamethasone.

In contrast to the general findings of this study, an 
observational report stated discouraging outcomes in 
corticosteroid use for COVID-19 in which more patients 
in the corticosteroid group progressed to the severe form 
of the disease. Furthermore, a therapeutic approach 
containing corticosteroids delayed the resolution of fever 
and viral clearance.[25]

Considering the life‑threatening potential adverse effects 
of corticosteroids such as GIB or secondary infection, 
treatment with 10 days of low-dose dexamethasone (8 mg/
day) is favored. This inference has been supported by the 
Randomized Evaluation of COVID-19 Therapy, in which 
an even lower dose of dexamethasone (6 mg/day for 
10 days) significantly reduced hospital stay and 28‑day 
mortality in COVID-19.[26] Similar promising data have 
been presented for the patients with ARDS regardless of 
the underlying etiology[27] and those with on-admission 
PaO2/FiO2 ratio.[28]

Despite the efforts made to assess the pros and cons 
of corticosteroid therapy in COVID-19, a paucity of 
knowledge is available about the best dosage and period 
of treatment, albeit different types of corticosteroids, 
doses, and periods of treatment have been examined 
in the patients with diverse severity of COVID-19 
infection.[29-31]

Numerous studies have applied high-dose corticosteroids 
to patients with severe courses of COVID-19 or critically 
ill patients. They have presented promising outcomes in 
terms of survival rate, ARDS, and respiratory failure. 
The investigations on the inflammatory markers revealed 
consistent outcomes, as well.[11,32-35] Nevertheless, little 
knowledge is available about low-dose corticosteroids, 
and further RCTs are required to generalize the results.

Corticosteroids in low doses have been examined as well. 
An observational study by Li et al. tried to investigate 
the efficacy of 40–80 mg daily methylprednisolone for a 
week and presented a significant increase in mechanical 
ventilation-free days among patients with considerable 
lung involvement. However, secondary bacterial infection 
was the most notifying complication of corticosteroid 
treatment.[36] CoDEX trial is the other study in which 
dexamethasone was prescribed in a 20 mg daily dose for 
5 days followed by a daily dose of 10 mg for another 
5 days or until ICU discharge. Reduced mechanical 
ventilation requirements and prolonged survival were 
the outcomes in favor of this therapeutic strategy. 
Furthermore, the comparison of the control group with 
dexamethasone‑treated patients revealed insignificant 
differences in terms of secondary infection incidence and 
hyperglycemia needing insulin therapy.[37] In agreement, 
Fadel et al. presented a significant decrease in mortality 
rate and the necessity of hospitalization in patients who 
were treated with 1 mg/kg/day of methylprednisolone 
for 3 days in the early stage of the infection. As safety 
is the most significant concern, this study’s low rate 
of secondary infection and hyperglycemia incidence 
strongly indicated that corticosteroid therapy could be 
considered safe.[38]

Limited studies have compared different types 
or doses of corticosteroids. Ko et al. compared 
methylprednisolone and the equivalent dose of 
dexamethasone in mechanically ventilated patients in a 
study that revealed the superiority of methylprednisolone 
considering the mortality rate.[39] Similarly, Ranjbar et al. 
presented significant superiority of methylprednisolone 
in 2 mg/kg/day to the equivalent dose of dexamethasone 
in terms of clinical status and oxygenation support.[40]

Comparing different doses of dexamethasone 
(8 mg twice daily vs. 8 mg twice daily) for 10 days 

Table 4: The comparison of adverse effects and mortality 
following corticosteroid treatment between groups

Variables Low-dose 
Dexamethasone 
(n=61), n (%)

High-dose 
Dexamethasone 
(n=58), n (%)

P

The incidence of 
drug-related side 
effect (yes)

26 (42.6) 26 (44.8) 0.809*

Hospital admission 
duration (days), 
mean±SD

6.26±2.66 6.76±2.67 0.312#

Intensive care 
unit admission 
requirement (yes)

5 (8.2) 7 (12.1) 0.483*

Supplemental 
oxygenation requirement
   Noninvasive ventilation 9 (14.8) 12 (20.7) 0.396*
    Intubation and 

mechanical ventilation
3 (4.9) 5 (8.6) 0.420**

Corticosteroid-related 
adverse effects

0.934**

    Gastrointestinal 
bleeding

4 (15.4) 5 (19.2)

   Hyperglycemia 21 (34.4) 20 (34.4)
Mortality rate within a 
month

0.612**

   Alive 60 (98.4) 56 (96.6)
   Death 1 (1.6) 2 (3.4)
*Chi square, **Fisher’s exact test, #Independent t-test. SD=Standard 
deviation
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resulted in outcomes in line with our study. They not 
only presented a failure to improve the efficacy of 
dexamethasone therapy in high doses but also the number 
of adverse events and decreased patients increased in 
those treated with daily 24 mg of dexamethasone.[30] In 
contrast, Taboada et al. supported the administration of 
high- rather than low-dose dexamethasone according to the 
requirement for supplemental oxygenation.[41] Similarly, 
Maskin et al. found fewer days required to liberate the 
patients from mechanical ventilation among those treated 
with high doses of dexamethasone (16 mg for 5 days 
followed by 8 mg for other 5 days) in comparison to 6 mg 
daily dexamethasone for 10 days. However, the number of 
ventilator‑free days did not differ.[42]

Hyperglycemia and secondary infection are the most 
significant concerns related to corticosteroid therapy. 
We found no difference in the incidence of these two 
complications; however, the previous investigations 
have presented the range of 3.1%–4.7% of infection 
incidence during the hospitalization course following 
corticosteroid therapy.[43] The latter complication seems 
to be dose-dependent;[44] therefore, guidelines have 
generally recommended low doses of corticosteroid 
treatment for COVID-19.[45-46]

According to the findings of this study, a high versus 
low dose of dexamethasone therapy did not affect the 
outcomes, including clinical and paraclinical parameters, 
hospitalization duration, and mortality rate, significantly. 
The incidence of major adverse effects was similar. 
Hence, we recommend low-dose dexamethasone for 
COVID-19 pneumonia to achieve optimal results and 
prevent potential adverse events.

Authors’ Contribution
Marzieh Mollaei Ardestani designed the study. Somayeh 
Sadeghi did the definition of intellectual content and 
literature search. Experimental studies were done by 
Nima Arezoomandi. Data acquisition was done by 
Mohammad Emami Ardestani. Ziba Farajzadegan 
did data analysis and statistical analysis. Manuscript 
preparation was done by Farzin Ghiasi. Manuscript 
editing was done by Somayeh Sadeghi.

Acknowledgment
We thank Isfahan’s Al‑Zahra Hospital staff for their kind 
cooperation.

Financial support and sponsorship
Nil.

Conflicts of interest
The authors declare that the research was conducted in 
the absence of any commercial or financial relationships 
that could be construed as a potential conflict of interest.

References
1. Shayganfar A, Sami R, Sadeghi S, Dehghan M, Khademi N, 

Rikhtehgaran R, et al. Risk factors associated with Intensive 
Care Unit (ICU) admission and in-hospital death among adults 
hospitalized with COVID-19: A two-center retrospective 
observational study in tertiary care hospitals. Emerg Radiol 
2021;28:691-7.

2. Sadeghi S, Keivany E, Nasirian M, Nasri P. On-admission versus 
in-hospital thromboembolism due to COVID-19 infection. What 
is the particular characteristic of those with early thrombotic 
events? Adv Respir Med 2021;89:484‑92.

3. Sadeghi S, Nasirian M, Keivany E, Nasri P, Mirenayat MS. The 
demographic, clinical, and medical manifestations of pulmonary 
thromboembolism development in COVID-19. Blood Res 
2021;56:293-300.

4. Salama C, Han J, Yau L, Reiss WG, Kramer B, Neidhart JD, 
et al. Tocilizumab in patients hospitalized with covid-19 
pneumonia. N Engl J Med 2021;384:20‑30.

5. WHO Solidarity Trial Consortium, Pan H, Peto R, 
Henao-Restrepo AM, Preziosi MP, Sathiyamoorthy V, et al. 
Repurposed antiviral drugs for covid-19 – Interim WHO 
Solidarity Trial Results. N Engl J Med 2021;384:497‑511.

6. Horby P, Mafham M, Linsell L, Bell JL, Staplin N, Emberson JR, 
et al. Effect of hydroxychloroquine in hospitalized patients with 
COVID-19: Preliminary results from a multi-centre, randomized, 
controlled trial. medRxiv 2020;383:1-9.

7. The RECOVERY Collaborative Group. Dexamethasone in 
hospitalized patients with Covid‑19‑preliminary report. N Engl J 
Med 2020;384:1-5.

8. Rubin D, Chan‑Tack K, Farley J, Sherwat A. FDA approval 
of remdesivir – A step in the right direction. N Engl J Med 
2020;383:2598-600.

9. Arabi YM, Chrousos GP, Meduri GU. The ten reasons why 
corticosteroid therapy reduces mortality in severe COVID-19. 
Intensive Care Med 2020;46:2067-70.

10. Lee KH, Yoon S, Jeong GH, Kim JY, Han YJ, Hong SH, et al. 
Efficacy of corticosteroids in patients with SARS, MERS and 
COVID‑19: A systematic review and meta‑analysis. J Clin Med 
2020;9:2392.

11. Edalatifard M, Akhtari M, Salehi M, Naderi Z, Jamshidi A, 
Mostafaei S, et al. Intravenous methylprednisolone pulse as a 
treatment for hospitalised severe COVID-19 patients: Results 
from a randomised controlled clinical trial. Eur Respir J 
2020;56:2002808.

12. Saeed GA, Gaba W, Shah A, Al Helali AA, Raidullah E, Al 
Ali AB, et al. Correlation between Chest CT Severity Scores 
and the clinical parameters of adult patients with COVID-19 
pneumonia. Radiol Res Pract 2021;2021:6697677.

13. Freund Y, Lemachatti N, Krastinova E, Van Laer M, 
Claessens YE, Avondo A, et al. Prognostic accuracy of sepsis-3 
criteria for in-hospital mortality among patients with suspected 
infection presenting to the emergency department. JAMA 
2017;317:301-8.

14. Rahmanzade R, Rahmanzadeh R, Hashemian SM, Tabarsi P. 
Iran’s approach to COVID-19: Evolving treatment protocols and 
ongoing clinical trials. Front Public Health 2020;8:551889.

15. Polastri M, Brini S, Ghetti A, Lama A. Recommendations 
from Scientific/Professional Societies: An Essential Support 
for Physiotherapy in Patients with COVID-19. London: MA 
Healthcare; 2020. p. 1-3.

16. Ritter LA, Britton N, Heil EL, Teeter WA, Murthi SB, Chow JH, 
et al. The impact of corticosteroids on secondary infection and 
mortality in critically ill COVID‑19 patients. J Intensive Care 



143

Sadeghi, et al.: Different doses of Dexamethasone in hospitalize patients with Covid-19

143Journal of Research in Pharmacy Practice ¦ Volume 11 ¦ Issue 4 ¦ October-December 2022

Med 2021;36:1201-8.
17. Ho JC, Ooi GC, Mok TY, Chan JW, Hung I, Lam B, et al. 

High-dose pulse versus nonpulse corticosteroid regimens in 
severe acute respiratory syndrome. Am J Respir Crit Care Med 
2003;168:1449-56.

18. Chen RC, Tang XP, Tan SY, Liang BL, Wan ZY, Fang JQ, 
et al. Treatment of severe acute respiratory syndrome 
with glucosteroids: The Guangzhou experience. Chest 
2006;129:1441-52.

19. Arabi YM, Mandourah Y, Al‑Hameed F, Sindi AA, 
Almekhlafi GA, Hussein MA, et al. Corticosteroid therapy for 
critically ill patients with middle east respiratory syndrome. Am 
J Respir Crit Care Med 2018;197:757‑67.

20. Fang X, Mei Q, Yang T, Li L, Wang Y, Tong F, et al. Low-dose 
corticosteroid therapy does not delay viral clearance in patients 
with COVID‑19. J Infect 2020;81:147‑78.

21. Ji J, Zhang J, Shao Z, Xie Q, Zhong L, Liu Z. Glucocorticoid 
therapy does not delay viral clearance in COVID-19 patients. 
Crit Care 2020;24:565.

22. Jung J, Oh DK, Ahn JH, Hong SB, Sung H, Kim MN, et al. Re: 
Low-dose corticosteroid therapy does not delay viral clearance in 
patients with COVID‑19. J Infect 2020;81:e79‑81.

23. Spagnuolo V, Guffanti M, Galli L, Poli A, Querini PR, Ripa M, 
et al. Viral clearance after early corticosteroid treatment 
in patients with moderate or severe covid-19. Sci Rep 
2020;10:21291.

24. Li S, Hu Z, Song X. High-dose but not low-dose corticosteroids 
potentially delay viral shedding of patients with COVID-19. Clin 
Infect Dis 2021;72:1297-8.

25. Ding C, Feng X, Chen Y, Yuan J, Yi P, Li Y, et al. Effect of 
corticosteroid therapy on the duration of SARS-CoV-2 clearance 
in patients with mild COVID-19: A retrospective cohort study. 
Infect Dis Ther 2020;9:943-52.

26. Dhasmana DJ. Dexamethasone in hospitalized patients with 
Covid‑19. N Engl J Med 2021;384:1‑5.

27. Villar J, Ferrando C, Martínez D, Ambrós A, Muñoz T, Soler JA, 
et al. Dexamethasone treatment for the acute respiratory distress 
syndrome: A multicentre, randomised controlled trial. Lancet 
Respir Med 2020;8:267-76.

28. Bartoletti M, Marconi L, Scudeller L, Pancaldi L, Tedeschi S, 
Giannella M, et al. Efficacy of corticosteroid treatment for 
hospitalized patients with severe COVID-19: A multicentre 
study. Clin Microbiol Infect 2021;27:105-11.

29. Mattos-Silva P, Felix NS, Silva PL, Robba C, Battaglini D, 
Pelosi P, et al. Pros and cons of corticosteroid therapy for 
COVID-19 patients. Respir Physiol Neurobiol 2020;280:103492.

30. Ahmed MH, Hassan A. Dexamethasone for the treatment of 
coronavirus disease (COVID-19): A review. SN Compr Clin Med 
2020;2:2637-46.

31. Mahase E. Covid-19: Hydrocortisone can be used as alternative 
to dexamethasone, review finds. BMJ 2020;370:m3472.

32. Pinzón MA, Ortiz S, Holguín H, Betancur JF, Cardona Arango D, 
Laniado H, et al. Dexamethasone vs. methylprednisolone high 
dose for Covid-19 pneumonia. PLoS One 2021;16:e0252057.

33. Toroghi N, Abbasian L, Nourian A, Davoudi-Monfared E, 
Khalili H, Hasannezhad M, et al. Comparing efficacy and 
safety of different doses of dexamethasone in the treatment of 

COVID-19: A three-arm randomized clinical trial. Pharmacol 
Rep 2022;74:229-40.

34. Vecchié A, Batticciotto A, Tangianu F, Bonaventura A, 
Pennella B, Abenante A, et al. High-dose dexamethasone 
treatment for COVID-19 severe acute respiratory distress 
syndrome: A retrospective study. Intern Emerg Med 
2021;16:1913-9.

35. Prescott HC, Rice TW. Corticosteroids in COVID-19 
ARDS: Evidence and hope during the pandemic. JAMA 
2020;324:1292-5.

36. Li Y, Zhou X, Li T, Chan S, Yu Y, Ai JW, et al. Corticosteroid 
prevents COVID-19 progression within its therapeutic window: 
A multicentre, proof-of-concept, observational study. Emerg 
Microbes Infect 2020;9:1869-77.

37. Tomazini BM, Maia IS, Cavalcanti AB, Berwanger O, Rosa RG, 
Veiga VC, et al. Effect of dexamethasone on days alive and 
ventilator-free in patients with moderate or severe acute 
respiratory distress syndrome and COVID-19: The CoDEX 
Randomized Clinical Trial. JAMA 2020;324:1307‑16.

38. Fadel R, Morrison AR, Vahia A, Smith ZR, Chaudhry Z, 
Bhargava P, et al. Early short-course corticosteroids in 
hospitalized patients with COVID-19. Clin Infect Dis 
2020;71:2114-20.

39. Ko JJ, Wu C, Mehta N, Wald‑Dickler N, Yang W, Qiao R. 
A comparison of methylprednisolone and dexamethasone in 
intensive care patients with COVID‑19. J Intensive Care Med 
2021;36:673-80.

40. Ranjbar K, Moghadami M, Mirahmadizadeh A, Fallahi MJ, 
Khaloo V, Shahriarirad R, et al. Methylprednisolone or 
dexamethasone, which one is superior corticosteroid in the 
treatment of hospitalized COVID-19 patients: A triple-blinded 
randomized controlled trial. BMC Infect Dis 2021;21:337.

41. Taboada M, Rodríguez N, Varela PM, Rodríguez MT, 
Abelleira R, González A, et al. Effect of high versus low dose 
of dexamethasone on clinical worsening in patients hospitalised 
with moderate or severe COVID-19 pneumonia: An open-label, 
randomised clinical trial. Eur Respir J 2022;60:2102518.

42. Maskin LP, Bonelli I, Olarte GL, Palizas F Jr., Velo AE, 
Lurbet MF, et al. High- versus low-dose dexamethasone for 
the treatment of COVID-19-related acute respiratory distress 
syndrome: A multicenter, randomized open-label clinical trial. 
J Intensive Care Med 2022;37:491‑9.

43. Garcia‑Vidal C, Sanjuan G, Moreno‑García E, Puerta‑Alcalde P, 
Garcia-Pouton N, Chumbita M, et al. Incidence of co-infections 
and superinfections in hospitalized patients with COVID-19: 
A retrospective cohort study. Clin Microbiol Infect 2021;27:83-8.

44. Tamez‑Pérez HE, Quintanilla‑Flores DL, Rodríguez‑Gutiérrez R, 
González‑González JG, Tamez‑Peña AL. Steroid hyperglycemia: 
Prevalence, early detection and therapeutic recommendations: 
A narrative review. World J Diabetes 2015;6:1073‑81.

45. The COVID-19 Treatment Guidelines Panel. Coronavirus 
Disease 2019 (COVID-19) Treatment Guidelines. NIH; 2020. 
p. 1-9.

46. Bhimraj A, Morgan RL, Shumaker AH, Lavergne V, Baden L, 
Cheng VC, et al. Infectious Diseases Society of America 
Guidelines on the treatment and management of patients with 
COVID-19. Clin Infect Dis 2020:ciaa478.


