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Until now, April 22, 2020, Covid-19 has been 
confirmed in 2471136 patients and 203 countries 
and territories with mortality rate over 169000 
patients (1). Right now, there is no definite cure for 
it and developing treatments including vaccines 
and antiviral compounds are under evaluations 
for efficacy. COVID-19 infection can be mild, 
severe, or even critical. The symptoms may range 
from fever (the most common symptom), chills, 
fatigue and cough to decreased arterial oxygen 
saturation, changes in respiratory rate and 
dyspnea. The dyspnea in critically patients is more 
severe. In severe cases, respiratory failure, acute 
respiratory distress syndrome (ARDS) and septic 
shock have been reported. Septic shock is also 
associated with hypoxia and acidosis (2-4).  
ARDS is the most important cause of death in this 
group of patients. This feature of the disease may 
be caused by various factors, including 
inflammatory mediators and cytokine storm (5). 
The computed tomography (CT) imaging findings 
have shown that the lung with ARDS has a ground-
glass appearance, in which white fluid-filled 
patches are seen inside the lung. The fluid inside 
these patches has a jelly state (6, 7). Pathological 
samples obtained from lung tissue also indicate 
pulmonary damage, obvious destruction of 
pneumocytes and formation of a hyaluronan 
membrane, which more emphasized on ARDS 
occurrence (8). 

Cytokine storm caused by Covid-19 infection is a 
severe immune response. The occurrence of 
cytokine storm can lead to severe tissue damages. 
Pre-inflammatory factors are involved in this 
process and one of them is interleukin 6 (IL-6) 
which affects different cells. IL-6 performs various 
functions such as regulating body temperature, 
increasing the production of acute phase protein 
and differentiation of B cells (9). On the other hand, 
the production of interleukin 1 (IL-1) as an 

inflammatory mediator will be increased during 
cytokine storm, as well. IL-1 can cause fever and 
stimulating the production of hyaluronan which 
has been seen in fibrosis (10). Based on studies on 
SARS-CoV, rapid spread and proliferation of the 
virus as a result of delayed interferon-1 
production and subsequent rapid accumulation of 
macrophages and monocytes may also be involved 
in tissue destructions and a similar mechanism 
might be seen in COVID-19 infection (11). 
When there is no proper immune system 
response, the virus causes extensive tissue 
damages, especially to organs where ACE2 is most 
commonly seen, such as the lungs (7). Therefore, 
since the lungs are damaged, efforts should be 
focused on suppressing the inflammation, 
managing the symptoms and theoretically any 
compounds that may help this inflammation 
subside could play an important role in reducing 
the incidence of ARDS and consequently the 
mortality rate. 
The use of corticosteroids in different phases of 
ARDS has been inconsistent with conflicting 
results. Corticosteroids exert their anti-
inflammatory effects by regulating the signaling 
pathways on the membrane and inside the cells, 
stopping pre-inflammatory gene-related 
processes (genes responsible for producing pre-
inflammatory factors). Furthermore, they are able 
to increase the production of anti-inflammatory 
mediators such as interleukin 10 (IL-10) (12). 
Corticosteroids have been investigated in some 
clinical protocols for evaluation of their 
effectiveness in reducing inflammatory responses 
and cytokine storm. According to the guideline of 
World Health Organization (WHO), systemic 
corticosteroids should not be routinely used in 
viral pneumonia except in clinical trials. However, 
WHO has recommended that these compounds 
can be used in exacerbations of asthma and COPD, 
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and septic shock, considering each patient's 
condition and assessing the benefits and risks. 
This guideline further states that the use of 
corticosteroids in similar conditions such as 
influenza may lead to secondary super infections 
and increase mortality rate (13). But in another 
study on SARS-CoV, the use of corticosteroids was 
associated with improvement in time to survival 
in severe patients and decrease in mortality rate 
(14). Delayed viral clearance is another concern. In 
a study on patients with MERS-CoV, the use of 
corticosteroids did not make a significant 
difference in mortality rate. However, its 
association with a delay in viral clearance from the 
lungs of patients was reported (15). 
Side effects are another limiting factors for use of 
corticosteroids in patients with Covid-19. A 
similar study in patients with SARS-CoV showed 
that use of higher doses of corticosteroids in such 
conditions could cause a corticosteroid-induced 
diabetes, with 36.3% of patients experiencing 
such complication (16).  
The guideline of Surviving Sepsis Campaign for the 
management of patients with Covid-19 has 
recommended the use of corticosteroids under the 
following conditions: 1) in patients with Covid-19 
who are suffering from septic shock, the use of 
corticosteroids (low-dose) are preferred over not 
using it. The guideline notes that there is no 
difference in mortality rate and side effects. 
However, there is weak recommendation that 
using corticosteroids in these conditions can 
reduce the time of resolution of shock and ICU and 
hospital length of staying; 2) In cytokine storm, if 
the patient has not yet developed ARDS, 
corticosteroids are recommended in ways other 
than routine procedures, and if ARDS occurred, 

the use of these compounds is recommended over 
not using them. Lesser need of oxygen, improved 
radiographic findings and reduced length of 
staying in ICU and hospital are some of the 
advantages that this guideline has referred to. 
However, there is just a week recommendation 
over the use of these compounds in this guideline 
(17). 
Based on what has been discussed, it could be 
concluded that the use of corticosteroids in the 
current situation should be limited, since there are 
no significant benefits over their effectiveness. On 
the other hand, there is a risk in prolongation of 
viral clearance and secondary infections and 
mortality rate. The use of these compounds should 
be limited to clinical trials to further evaluate their 
effectiveness in this new found disease. The 
clinical conditions of patients should be carefully 
evaluated throughout the studies and close 
monitoring should be performed while 
discontinuing these drugs. 

ACKNOWLEDGEMENT 
None. 

AUTHOR CONTRIBUTION 
All the authors met the standards of authorship 
based on the recommendations of the 
International Committee of Medical Journal 
Editors. 

CONFLICT OF INTEREST 
None declared. 

FUNDING 
None declared. 

REFERENCES

1. Coronavirus disease 2019 (COVID-19) Situation Report – 73. [Available from: http://www.who.int/doc 
s/default-source/coronaviruse/situation-reports/20200402-sitrep-73-covid-19.pdf?sfvrsn=5ae25bc7_4]. 
2. Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus Disease 2019 
(COVID-19) Outbreak in China: Summary of a Report of 72314 Cases From the Chinese Center for 
Disease Control and Prevention. JAMA. 2020; Epub ahead of print. 
3. Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR. Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) and corona virus disease-2019 (COVID-19): the epidemic and the challenges. Int J Antimicrob 
Agents. 2020:105924. 
4. Seymour CW, Kennedy JN, Wang S, Chang CH, Elliott CF, Xu Z, et al. Derivation, Validation, and 
Potential Treatment Implications of Novel Clinical Phenotypes for Sepsis. JAMA. 2019;321(20):2003-17. 
5. Ruan Q, Yang K, Wang W, Jiang L, Song J. Clinical predictors of mortality due to COVID-19 based on an 
analysis of data of 150 patients from Wuhan, China. Intensive Care Med. 2020; Epub ahead of print. 
6. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical Characteristics of 138 Hospitalized Patients 
With 2019 Novel Coronavirus–Infected Pneumonia in Wuhan, China. JAMA. 2020;323(11):1061-9. 



ADVANCED JOURNAL OF EMERGENCY MEDICINE. 2020;4(2s):e43 Azimi et al 

   

 3 Copyright © 2020 Tehran University of Medical Sciences  
This open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 License (CC BY-NC 4.0). 

 

7. Shi Y, Wang Y, Shao C, Huang J, Gan J, Huang X, et al. COVID-19 infection: the perspectives on immune 
responses. Cell Death Differ. 2020; Epub ahead of print. 
8. Xu Z, Shi L, Wang Y, Zhang J, Huang L, Zhang C, et al. Pathological findings of COVID-19 associated with 
acute respiratory distress syndrome. Lancet Respir Med. 2020; Epub ahead of print. 
9. Cascella M, Rajnik M, Cuomo A, Dulebohn SC, Di Napoli R. Features, evaluation and treatment 
coronavirus (COVID-19).  StatPearls [Internet]: StatPearls Publishing; 2020. 
10. Conti P, Ronconi G, Caraffa A, Gallenga C, Ross R, Frydas I, et al. Induction of pro-inflammatory 
cytokines (IL-1 and IL-6) and lung inflammation by COVID-19: anti-inflammatory strategies. J Biol Regul 
Homeost Agents. 2020; Epub ahead of print. 
11. Deng X, Yu X, Pei J. Regulation of interferon production as a potential strategy for COVID-19 
treatment. arXiv preprint arXiv:200300751. 2020. 
12. Suter P. Lung Inflammation in ARDS--friend or foe? N Engl J Med. 2006;354(16):1739-42. 
13. World Health Organization. Clinical management of severe acute respiratory infection (SARI) when 
COVID-19 disease is suspected. March 13, 2020. [Available from: https://www.who.int/publications-
detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-
infection-is-suspected]. 
14. Long Y, Xu Y, Wang B, Zhang L, Jia D, Xue F, et al. Clinical recommendations from an observational 
study on MERS: glucocorticoids was benefit in treating SARS patients. Int J Clin Exp Med. 
2016;9(5):8865-73. 
15. 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(6):757-67. 
16. Xiao J, Ma L, Gao J, Yang Z, Xing X, Zhao H, et al. Glucocorticoid-induced diabetes in severe acute 
respiratory syndrome: the impact of high dosage and duration of methylprednisolone therapy. 
Zhonghua Nei Ke Za Zhi. 2004;43(3):179-82. 
17. Alhazzani W, Møller MH, Arabi YM, Loeb M, Gong MN, Fan E, et al. Surviving sepsis campaign: 
guidelines on the management of critically ill adults with Coronavirus Disease 2019 (COVID-19). 
Intensive Care Med. 2020; Epub ahead of print. 


