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Abstract 

The coronavirus infection 19 (COVID-19) is an extremely contagious as well as infectious 

agent’s viral illness generated by the extreme acute respiratory disorder coronavirus which 

called (SARS-CoV-2) virus, which first appeared in Wuhan as well as China, and has since 

spread throughout the world.  The 2019 Coronavirus Infection (COVID-19) is linked to 

diffuse lung injury.  Corticosteroids can help to prevent respiratory damage as well as 

death by modulating inflammation injury occurs in the lung. The method of this study is 

based on an analysis of past studies' literature; the aim of a literature review is to obtain a 

knowledge of current studies as well as debates related to this specific research subject, as 

well as to address that information in the form of a research. The objectives of this research 

were to look at the anti-inflammatory effects of corticosteroids (particularly 

dexamethasone) in individuals with COVID-19-induced moderate-to-severe ARDS. 
It also described the pathway of glucocorticoid metabolic effects as well as illustrated some 

adverse effects of dexamethasone on various organs in COVID-19 patients. According to 

the findings, small quantities of corticosteroids (dexamethasone) can minimize mortality in 

patients with serious COVID-19 disorder, but they have no effect on the death rate in 

patients with such a mild type of the illness. Patients with moderate symptoms should avoid 

dexamethasone. Further randomized clinical trials on this treatment are required to further 

develop our knowledge of the variables as well as effect of glucocorticoids on people with 

SARSCoV-2 disease . 
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1- Introduction 

Respiratory viruses continue to cause problems within the general population, as a result of 

frequent acute and chronic infections, including occasional epidemics. Infection by these 

viruses can occur by inhalation or 1directly contact  with a mucosal surface of respiratory 

tract. Coronaviruses are a group of related viruses  which have a pandemic power involving 

humans as well as animals (Oh et al., 2021). The disease was first identified in December 

2019 in Wuhan, the capital of China's Hubei province, and has since spread globally, 

resulting in the ongoing 2019–20 coronavirus pandemic (coronavirus disease-19  (COVID-

19) , or SARS-CoV-2)  (SARS-CoV-2 - Wikimonde, 2021).  

The virus can transmitted  via direct contact with the contaminated  surfaces or air 

transport between persons close to each other (Carinci, 2021). Once COVID-19 

contaminates the environment, it can penetrate the mucous membranes of the nose, eyes 

and/or mouth and then reach the vital organs including the lung (Huh, 2021). 

 
1College of Science, Department of Biochemistry, University of Jeddah, Jeddah, Saudi Arabia. 
2Laboratory And Blood Bank Department, Maternity and Children Hospital, Makkah, Saudi Arabia. 
3Pharmacist, Bayer Consumer Health Care, Makkah, Saudi Arabia. 
4Laboratory And Blood Bank Department, Maternity and Children Hospital, Makkah, Saudi Arabia. 
5Laboratory And Blood Bank Department, Maternity and Children Hospital, Makkah, Saudi Arabia. 
6Medical Laboratory Department, Collage of Applied Medical Science, University of Jeddah, Jeddah, Saudi Arabia 



Widad M. Al-Bishri et al. 1481 

 

Migration Letters 

Human COV-19 are divided into low pathogenic and highly pathogenic; however, 

infection is not necessarily followed by the characteristic symptoms, but can be silent (MQ 

et al., 2021). Low pathogenic CoV-19 infects the upper respiratory tract and causes mild 

respiratory diseases, similar to colds; on the contrary, highly pathogenic onescause severe 

acute respiratory distress syndrome (ARDS), multisystem organ failure, and death. The 

virus  mainly infects the lower airways with consequent pro-inflammatory cytokine release 

and pneumonia, which can be fatal, especially in debilitated subjects or those suffering 

from relevant pathologies. Severe pneumonia caused by coronavirus is often associated 

with rapid virus replication, infiltration of inflammatory cells and elevated responses to 

inflammatory proteins such as cytokines, resulting in damage of internal organs and acute 

respiratory stress syndrome consisting of hypoxemic respiratory failure associated with 

neutrophilia, mucus deposition in bronchi, and bronchiectasis  (PMC, 2021). 

CoVID-19 infection is catered for by a large replication of the virus in respiratory 

epithelial cells provoking acute inflammation and violent respiratory disease. Inflammation 

is mediated by pro-inflammatory cytokines which worsen the clinical picture of the disease, 

including interlukins: IL-1β, IL-6, TNF and IL-8 (Borthwick, 2021 and SK et al., 2021). 

IL-1β is mediating lung inflammation, fever and fibrosis, and provoking severe respiratory 

problems. Immune cells are attracted to the place of infection by IL-8, a chemokine that is 

generated at the inflammatory site (Borthwick, 2021).Studies have shown that most cases 

infected with COVID -19 have lymphocyte penia with significant increases in neutrophil 

levels. Their blood urea levels are also significantly high (Griffin et al., 2021). 

In addition, the inflammatory response triggers multiple signaling pathways that 

result in goblet cell differentiation and hyperplasia in the airway, leading to the synthesis 

of mucin, the main protein component of mucus, followed by mucus hypersecretion which 

can obstruct the respiratory tract, limiting airflow and thereby aggravating the already 

declining lung function (PMC, 2021). A study by Prompetchara et al. ( 2021) showed that 

COVID 19 can activate the inflammatory response and induce increased secretion of 

respiratory mucosa.  

Several existing antiviral medications are being evaluated for treatment of COVID-

19, including remdesivir, chloroquineand hydroxychloroquine, lopinavir/ ritonavirand 

lopinavir/ ritonavir combined with interferon beta (Kupferschmidt, K., & Cohen, J. (2020)).  

However; at this time, there are no specific treatments for COVID-19. So, there is an urgent 

need to discover novel therapy to eradicate this serious virus. 

Corticoids seemed to be an ideal therapy for the acute lung injury, given their potent anti-

inflammatory and antifibrotic properties (Rhen and Cidlowski, 2021). They switch off 

genes that encode pro-inflammatory cytokines and switch on genes that encode anti-

inflammatory cytokines. It has been reported that low doses of corticosteroids prevent an 

extended cytokine response and might accelerate the resolution of pulmonary and systemic 

inflammation in pneumonia (Villar et al., 2021). 

Dexamethasone is a corticosteroid that prevents the release of substances in the 

body that cause inflammation.The potent anti-inflammatory and immunosuppressant 

properties of dexamethasone render it useful in various inflammatory and autoimmune 

diseases. In addition, dexamethasone is used to prevent vasogenic edema secondary to 

cerebral tumors, in conjunction with other chemotherapeutic agents in multiple myeloma 

and as a replacement hormone in adrenal insufficiency. 

(Villar et al. 2021) recently published a clinical trial enrolling 277 patients with 

established moderate-to-severe ARDS who received either low-to-moderate doses of 

dexamethasone for 10 days or usual care (Villar et al., 2021). The study demonstrated that 

corticosteroid therapy is associated with a sizable reduction in duration of mechanical 

ventilation  and hospital mortality (Annane et al., 2021). The dysregulated inflammation 

and coagulation observed in COVID-19 (Borthwick, 2021), is similar to multifactorial 

ARDS and thus may be amenable to corticosteroid treatment to down regulate 

inflammation-fibro proliferation and accelerate disease resolution (Annane et al., 2021), so 

it can postulate that treatment with dexamethasone in the early phase established moderate-

to-severe ARDS caused by COVID-19 may changes the pulmonary and systemic 
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inflammatory response and thereby reduces mortality. This may have a large impact on 

patients with COVID-19 since the drug is cheap and widely available. 

 

1.1. Aim of the Work: 

The aim of this study was to focuse on the antiinflammatory effect of corticosteroids 

(specifically dexamethasone) in patients with moderate-to-severe ARDS caused by 

COVID-19. Also; it highlighted some side effects of dexamethasone on different organs of 

COVID-19 treated patients and explained the mechanism of metabolic effects 

of glucocorticoids. 

 

2. Methodology: 

The method of this study is based on an analysis of past studies' literature; the aim of a 

literature review is to obtain a knowledge of current studies as well as debates related to 

this specific research subject, as well as to address that information in the form of a 

research. 

 

3. Theoretical Framework 

 

3.1. History of Coronaviruses 

Unlike viruses such as influenza, smallpox, and polio, coronaviruses have only recently 

been discovered to infect the human population. When they were first discovered in the 

1960s, there was almost no epidemiological, genomic, or pathogenic information about 

these viruses – only that they contained RNA surrounded by a membrane composed of 

‘spike’‐shaped proteins (Vabret, Mourez, et al 2005 ) As of 2020, the US‐based Centers for 

Disease Control and Prevention (CDC) recognizes seven coronavirus strains that can infect 

humans(COVID, Team et al 2020) 

The first identified coronaviruses in the human population were human CoV‐229E 

(HCoV‐229E) and HCoV‐OC43(Wevers & van der Hoek 2009) . These viruses were found 

to cause common upper respiratory tract diseases, such as the common cold, and infections 

caused by the viruses have low levels of severity. After the emergence of the first two 

coronavirus strains, two other strains were identified: HCoV‐HKU1 and HCoV‐

NL63(Gaunt, Hardie et al 2010) Three other coronavirus strains that have been identified 

in the human population since are SARS‐CoV, MERS‐CoV, and SARS‐CoV‐2(COVID, 

Team et al 2020). All three of these coronavirus strains vary from the four common strains 

as they can cause severe illnesses that may result in death. 

One characteristic that distinguishes HCoV‐229E, HCoV‐C43, HCoV‐HKU1, and 

HCoV‐NL63 from the severe strains of coronavirus is their extremely low basic 

reproduction numbers (R0) (Delamater, Street et al 2019). 

The basic reproduction number is used to describe how transmissible or contagious 

a pathogen is(Terefe, Gaff et al 2018).The value is not fixed and can be affected by 

intervention methods such as social distancing and vaccination. The R0 value is used to 

signify the potential amount of people a single infected person can infect(Andreasen, V. 

2011) 

          The higher the R0 number is, the higher the chance that infected individuals will 

spread the pathogen to others.  

Thus, pathogens that are deemed extremely infectious have R0 values greater than 1, while 

some pathogens that have low R0 values can be contained without any need of isolation of 

known cases and potentially infected individuals (Dietz K ,1993)  

         While coronaviruses have only been known in the human population for six decades, 

they have come to the forefront of research and news due to the outbreak of SARS‐CoV(Su, 

Wong et al 2016),which demonstrated in the early 2000s that this virus family has the 

potential to cause a pandemic(Singhal, T. 2020). The four common, nonsevere human 

coronaviruses are distributed globally, with a low density in any given local population (Su, 

Wong et al 2016). 
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            Regarding the three severe coronavirus strains, infections from the SARS‐CoV 

strain were localized in China, with small outbreaks in other countries. MERS‐CoV 

infections, which have been ongoing since 2012, are localized in the Middle East. SARS‐

CoV‐2, which causes COVID‐19 disease, is a global pathogen of pandemic proportions 

(Singhal, T. 2020).COVID‐19 originated from a Chinese city, Wuhan, in the Hubei 

province and spread to the rest of the globe (Adhikari et al., 2020).  

 

3.2. COVID-19 Virus Structure    

The coronaviruses have crown‐like appearance of the surface ‘spike’ proteins and gave the 

virus family the name – ‘corona’ being Latin for crown (Kahn JS & McIntosh K  2005 

).Viruses with that specific shape and structure belong to the family of Coronaviridae, 

which are grouped into four genera using their phylogeny: alpha‐CoV, beta‐CoV, gamma‐

CoV, and delta‐CoV (Siddell SG, Anderson R, Cavanagh D 1983),(Su, Wong et al 2016). 

In general, they are classified as single‐stranded, positive‐sense RNA genome‐bearing 

viruses(Su, Wong et al 2016). Their genome is estimated to be around 26–32 kilobases (for 

comparison, the human genome is 3 000 000 kilobases) (Masters, P. S. 2006). 

The spike glycoprotein (red) is the protein that binds to the angiotensin-

converting enzyme 2 (ACE2) receptor of host cells and mediates viral entry. Additionally, 

this protein is what gives the virus its crown-like (Latin ‘corona’) appearance. The 

membrane proteins (yellow) and the envelope small membrane proteins (blue) are 

important structurally as well as mechanistically. The genomic RNA (white) comprises the 

genetic material that the virus uses to propagate itself once inside its host (Figure 1) 

(Atzrodt et al., 2020).  

 

 

 

 

 

 

 

Figure 1: Structure of SARS-CoV-2 virus.(Atzrodt et al., 2020). 

 

3.3. Symptoms and Transmission 

Like previous coronaviruses, the novel coronavirus causes respiratory disease, and the 

symptoms affect respiratory health. According to the Centers for Disease Control and 

Prevention (CDC), the main symptoms of COVID-19 symptoms can be very mild to severe 

and include a fever, cough, and shortness of breath. Many people are asymptomatic. 

Current information suggests that the virus can cause mild, flu-like symptoms, as well as 

more severe disease. Most patients seem to have mild disease, and about 20% appear to 

progress to more severe disease, including pneumonia, respiratory failure, and, in some 

cases, death (Gu, J., Han, B., & Wang, J. 2020) 

             Signs and symptoms of COVID-19 may appear 2 to 14 days after exposure and can 

include: • Fever • Cough • Shortness of breath or difficulty breathing. Other symptoms can 

include: • Tiredness • Aches • Runny nose • Sore throat • Headache • Diarrhea • Vomiting 

• Some people have experienced the loss of smell or taste (Lai, Shih, et al 2020),(Yang,  

W.,  et  al 2020). Multiple reports have confirmed human‐to‐human transmission of the 

COVID‐19. When person‐to‐person spread has occurred with MERS‐CoV and SARS‐

CoV, it is thought to have happened mainly via respiratory droplets produced when an 

infected person coughs or sneezes, similar to how Influenza and other respiratory pathogens 

spread. Data has shown that it spreads from person to person among those in close contact 

(within about 6 feet, or 2 meters). The virus spreads by respiratory droplets released when 

someone infected with the virus coughs, sneezes or talks (Figure 2) (- Bai, Y., et al., 2020.)(  

Peeri,  N.C., et  al., 2020) 
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Figure 2: Transmission of the virus from animals to humans (Shereen,  M.A.,  et  

al.,  2020) 

 

3.4. Etiology      

In detecting the origin of Covid-19, researchers from the  China CDC exposed 585 

environmental samples from theWuhan Seafood Market in Wuhan, Hubei province, China, 

to test(Wang et al., 2020). 33 of these samples were found to contain SARS- CoV-2 traces, 

associating the diseases' origin to wild animals traded in the market. Using blood, lung 

fluid, and throat swab samples of 15 patients, researchers established the existence of a 

virus-specific nucleic acid sequences in the samples, differing from the known human 

coronavirus species.As of this laboratory test, results revealed that the SARS-CoV-2 is 

identical to bats beta coronavirus strains. (M Shereen, S Khan, A Kazmi, N Bashir, R 

Siddique, 2020) 

 

3.5.  Epidemiology 

The initial outbreak was reported in the Chinese city, where four people were diagnosed 

with acute respiratory syndrome connected to a local seafood market (Brüssow, 2020). 

Most of the early cases were said to have some contact with the novel seafood market 

(Adhikari et al., 2020).  

However, the transmission between humans through close contact was associated 

with a secondary infection source (Li et al., 2020). The infections increased, and yet there 

was no connection to wildlife exposure or visitation to Wuhan (CDC, 2020). Covid-19 

disease became a factor of exposure to the virus predominantly, and the regular and 

immune-suppressed persons appeared susceptible. The results of early surveys suggested 

that males (59%) were the most vulnerable, and the median age was 59 years (Hamer, 

2020). The persons with poor immunity, such as the elderly, the renal and hepatic 

dysfunction ailing persons, were the most vulnerable of this infection. 

Compared to SARS-CoV, COVID-19 was characterized by excessive 

transmissibility and pandemic risk. Such a trend is a factor of the viruses' adequate 

reproductive number(R), which is higher than that of SARS at the virus's early stage. 

According to WHO, COVID-19 continues to emerge and represents a severe public health 

issue (Srivastava et al., 2020). The disease spread rapidly from China and across other 

cities, with growing spikes in Italy, Spain, Germany, France, Iran, Korea, and elsewhere 

across different continents (Figure 3). 
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Figure 3: Illustration of the geographical spread of confirmed COVID-19 “COVID-19 

(Situation Update Worldwide, as of Week 12, Updated 1 April 2021) 

 

3.6.  Prevelance of COVID-19  in Saudi Arabia 

Saudi Arabia stood out among the first nations to proactively develop and implement 

strategies to counter the COVID-19 outbreak. The country's Ministry of Health, in 

collaboration with other stakeholders such as the Food and Drug Administration (FDA), 

Interior, and education, developed and issued measures before the first case that was 

reported in the country on March second, 2020. The government issued a directive halting 

all the direct flights between the country and China while at the same time suspending the 

global Umrah pilgrims and tourists' activities and monitoring the Makkah and Madinah 

entry points. Further measures encompassed the banning of inbound travels of persons from 

SARS-CoV-2 affected nations (Algaissi et al., 2020). Such steps were critical in 

minimizing the spread of the SARS-CoV-2 virus to the country. 

Despite such measures, the country reported the first Covid-19 case in second 

March 2020, a case of a traveler returning from Iraq through Bahrain. By March fourth, the 

government ultimately suspended Umrah.  

Furthermore, digital health such as the "my Health" app was activated, allowing individuals 

to seek medical help and access medical prescriptions without necessarily visiting health 

care centers. With 500 numbers, the Saudi government issued a national curfew and 

coupled it with a strict penalty on violators (Algaissi et al., 2020). The government also 

ordered for a lockdown on all main cities and provided free health care to all locals. 

 Previously in 2012, the country had experienced MERS-Co outbreak which 

remains endemic to date. Following such experience, the government had already 

established the Saudi Centre for Disease Control and Prevention, which remains responsive 

and promptly responded to the SARS-CoV-2 outbreak. The nation's Ministry of Health 

instituted the National Health laboratory as a designated point for advanced diagnostics to 

communicable ailments with high bio-containment laboratories. Also, the government set 

over 25 hospitals for the segregation and treatment of MERS victims, and such hospitals 

were adequately equipped to handle Covid-19 cases(Algaissi et al., 2020). All the measures 

were critical in reducing the spread of the disease. Covid-19 leads to breathing 

complications, mainly which weakens the lungs and may cause death if left untreated.  

Concisely, COV ID-19 is a respiratory syndrome whose origin is associated with 

bats and whose transmission is through humans and contact. The disease that originated 

from Wuhan to China has several strains and spread vastly across different countries. With 

different countries taking measures to curb its spread, the disease still poses a threat to 

public health. The Saudi Arabia nation government took adequate measures to curb the 

spread. With previous experience in handling MERS patients, the country stood out as 

prepared to deal with the Covid-19 pandemic. The success of containment depended on the 

government's pro-activity to control the spread factors. 

 

3.7. Mechanism of COVID-19 and Inflammatory Response 

 The incubation time of the new coronavirus is between 3 and 7 days but may be up to 14 

days in some cases (She J, Jiang J, et al. 2019). The most common symptoms of SARS-

https://www.fda.gov/
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CoV-2 infection are dry cough, fever, weakness and anosmia. The main laboratory findings 

include a raised white cell count with lymphopenia, elevated C- reactive protein (CRP), 

ferritin and increased D-dimers. (Chen G, Wu D, et al. 2019). 

              A dysregulated host immune response to SARS-CoV-2 lung infection leading to 

exuberant cytokine release (such as IL-1, IL-6 and TNF-α) and immune-mediated lung 

injury has been postulated as a critical pathogenetic factor in the progression to adult 

respiratory distress syndrome (ARDS). (Pedersen SF, et al. 2020). 

           ARDS starts to develop about after 7 days of the disease, because of an explosive 

host immune response due to uncontrolled viral replication. The SARS-CoV-2 infection 

has sequential stages, with the progression, from one stage to the next, causing the 

deterioration in the health of the patient.  

            In phase I, which occurs at the time of inoculation and the initial introduction of the 

disease, patients begin to show nonspecific symptoms: most commonly, a dry cough and 

fever. During this period, the virus multiplies and establishes residence in the host tissues 

by binding to the ACE-2 receptor in cells, with the respiratory system being primarily 

affected. As proliferation of the virus occurs, the immune system is simultaneously 

attempting to expel it from the lungs, and, in some cases, causing immune-mediated 

damage of the pulmonary structures, in the process (Wan Y, Shang J, et al. 2020). Look at 

(Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Phase I, start with SARS-CoV-2 gains entry to epithelial cells by binding to the 

ACE2 receptor(H. Roma Levy, MS 2020) 

                   Phase II is caused by the uncontrolled replication of the virus. This process is 

driven by the direct cytotoxicity of ACE-2 which acts as a catalyst for further activation of 

the immune system and therefore worsens the hyperinflammatory state. (Singh AK, 

Majumdar S, et al. 2020).  

                 In addition to the other symptoms, the patient begins to demonstrate severe 

hypoxemia with a PaO2/FiO2 ratio (the ratio between arterial oxygen partial pressure 

(PaO2) to fractional inspired oxygen (FiO2)) of less than 300 mmHg. (Siddiqi HK, Mehra 

MR. et al. 2020). 

                In phase III, granulocyte colony-stimulating factor (GCSF); inflammatory 

cytokines and biomarkers such as IL-2, IL-6, IL-7 and TNF-α (tumour necrosis factor-α); 

macrophage inflammatory protein 1-α; D-dimer; CRP; and ferritin are remarkedly elevated 

in patients who are critically ill. During this phase, patients are susceptible to developing 

shock, respiratory failure and even cardiopulmonary collapse. (Mehta P, McAuley DF).  

 

3.8. Diagnosis for COVID-19                 

Patients with suspected infection, the following diagnosis techniques are utilised: 

performing real-time fluorescence (RT-PCR) to detect the positive nucleic acid of SARS-

CoV-2 in sputum, throat swabs, and secretions of the lower respiratory tract samples. (Lippi 

G., Simundic A.M., et al 2019). In patients with COVID-19, the white blood cell count can 
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vary. Leukopenia, leukocytosis, and lymphopenia have been reported, although 

lymphopenia appears most common. (Lippi G., Simundic A.M,). 

              Elevated lactate dehydrogenase and ferritin levels are common, and elevated 

aminotransferase levels have also been described. On admission, many patients with 

pneumonia have normal serum procalcitonin levels; however, in those requiring intensive 

care unit (ICU), they are more likely to be elevated. High D-dimer levels and more severe 

lymphopenia have been associated with mortality. Imaging findings Chest computed 

tomography (CT) in patients with COVID-19 most commonly demonstrates ground glass 

opacification with or without consolidative abnormalities, consistent with viral pneumonia. 

             Others study have suggested that chest CT abnormalities are more likely to be 

bilateral, have a peripheral distribution, and involve the lower lobes. Less common findings 

include pleural thickening, pleural effusion, and lymphadenopathy. (Ai T., Yang Z., et al 

2020), (Bai H.X., Hsieh B., et al. 2020). Chest CT may be helpful in making the diagnosis, 

but no finding can completely rule in or rule out the possibility of COVID-19. Serologic 

tests, once generally available and should be able to identify patients who have either 

current or previous infection. (Ling Y., Xu S.B., et al. 2020),( Lim J., Jeon S.). Coinfection 

with SARS-CoV-2 and other respiratory viruses, including influenza, has been reported, 

and this may impact management decisions.  

 

3.9. COVID-19 Treatment                      

As SARS-CoV-2 is a recent virus, there are, currently, no specific anti-viral drugs which 

has been proven to treat COVID-19 infection (Ahmed, M. H., & Hassan, A. 2020). Several 

studies have sought to evaluate the effect of corticosteroids on the natural course of the 

disease ( Zhu N, et al., 2020). 

               The rationale for the use of dexamethasone in patients with severe infection is 

based on this premise that the damage caused by the disease is strongly related to the 

aggressive infammatory response triggered (Huang C, et al., 2020). 

 Thus, the use of drugs with a potent antiinfammatory effect could reduce the catastrophic 

effects generated by the overactivation of the immune system, helping to speed up the 

recovery of these patients (Saghazadeh A, &Rezaei N. 2020)  

 

3.10.  Corticosteroids and COVID-19              

Corticosteroid drugs are a class of synthetic steroid hormones that are produced in the 

adrenal cortex in healthy individuals. Corticosteroids include glucocorticoids and 

mineralocorticoids; they are used to treat a wide range of diseases and symptoms 

(Ramamoorthy S, &Cidlowski JA. 2016). One of the main roles of glucocorticoids, to 

consider, is the fact that they cause immunosuppression and are anti-inflammatoryn (Cruz-

Topete D, &Cidlowski JA. 2015)-( Montón C, Ewig S, et al., 1999). As they suppress the 

adaptive immune response, glucocorticoids play an important role in the modulation of 

several biological functions in immune cells and in different organs and tissues in the 

human body (Strehl C, et al., 2019). 

           The latest research suggests that glucocorticoids could have both stimulatory and 

inhibitory impacts on the immune response depending on their concentration in the blood 

and how long it is taken (Singh AK, et al., 2020). Clinically, the primary reason for the use 

of glucocorticoids is that it might be beneficial in preventing damage of structures, like 

pulmonary in the case of SARS-CoV-2, by inhibiting cytokine production (Solinas C, et 

al., 2020). 

 

3.11.  Dexamethasone as a COVID-19 Treatment                  

Dexamethasone is a steroid compound, belonging to the corticosteroid class (more 

precisely a glucocorticoid). It is used in the treatment of numerous conditions, including 

chronic obstructive lung disease, severe allergies, rheumatic problems, asthma, several skin 

conditions, brain swelling and alongside antibiotics in tuberculosis (Ahmed, M. H., & 

Hassan, A. 2020). 
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3.12.  Chemical and Physical Properties of Dexamethasone 

           

Dexamethasone is a white, odourless crystalline powder. It is stable when exposed to air. 

It is practically insoluble in water (≤ 0.1 mg/mL) (Dexamethasone product package inserts. 

The molecular weight is   .5FO29H22The molecular formula is C ).In: Daily Med. Bethesda

392.47 Da and is also chemically known as 1-dehydro-9α-fluoro-16α-methyl   

hydrocortisone, and the structural formula is shown in Figure (5).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Structural formula of dexamethasone (Ahmed, M. H., & Hassan, A. 2020). 

 

3.13.  Posology            

Dexamethasone is given in doses, ranging from 0.5 to 10 mg daily, with the dose being 

dependent on the disease being treated. In more acute conditions, a dose higher than (10 

mg/day) may be required. The dose, also, depends on the patient’s response. In order to 

reduce the side effects, the lowest effective dose should be used (Wallace, Chan et al., 

2021). Dexamethasone exerts a good inhibitory effect on inflammatory factors and is 

predominantly used as an auxiliary treatment for viral pneumonia. The action of 

dexamethasone mimics the action of the compounds the body produces to quell 

inflammation, naturally. It is about 25 times more active than other corticosteroid 

compounds (Zoorob RJ, &Cender D. 1998).and this higher potency might be one of the 

reasons as to why dexamethasone has been shown to be effective in treating SARS-CoV-2 

patients. Moreover, dexamethasone is also stronger than nonsteroidal anti-inflammatory 

drugs (NSAIDs) like ibuprofen and aspirin. Dexamethasone is, both, anti-inflammatory and 

immunosuppressive, whilst NSAIDs only inhibit the vascular stage of inflammation 

(Becker DE,. 2013).  The main antiinflammatory effect of dexamethasone is to inhibit a 

pro-inflammatory gene that encodes for chemokines, cytokines, cell adhesion molecules 

(CAM) and the acute inflammatory response (Cruz-Topete D, &Cidlowski JA. 2015). 

Dexamethasone possesses strong antiinflammatory effects with weak mineralocorticoid 

property compared with other corticosteroid compounds (Saraya MA, &Amal Abd El-

Azeem I, 2012). Dexamethasone produces its antiinflammatory effects by affecting two 

aspects: chemotaxis and vasodilation. Additionally, as aforementioned, following entry 

into cells, coronaviruses result in systemic AhR activation syndrome (SAAS) and 

medications, like dexamethasone, that are currently being researched appear to 

downregulate both the Aryl hydrocarbon receptors (AhR) and indoleamine 2,3-

dioxygenase1 (IDO1) genes and so further diminishing inflammation (Li F, Li W, et al., 

2005). 

 

3.14. Mechanism of Action                      

The mechanism of action of dexamethasone depends on the dose used: the genomic (in the 

case of low doses) and nongenomic mechanisms (with high doses of dexamethasone). Most 

effects of dexamethasone are via the genomic mechanism which require a longer period, 
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whereas dexamethasone effects through the non-genomic mechanism occur more rapidly, 

at the risk of more side effects (Chikanza IC. 2002)-( Lecoq L, et al., 2009). 

 

3.14.1. Genomic Mechanisms: Being small, lipophilic substances, dexamethasone can 

easily pass through the cell membrane by diffusion and enter the cytoplasm of the target 

cells and proceed by binding to glucocorticoid receptors (GR)  in the cytoplasm. 

Dexamethasone binds to the GR on the cell membrane, and the formation of this complex 

leads to translocation of the corticosteroid into the cell, where it travels to the nucleus. Here, 

it reversibly binds to several specific DNA sites resulting in stimulation (transactivation) 

and suppression (transrepression) of a large variety of gene transcription (Croxtall JD, et 

al., 2000). It can inhibit the production of pro-inflammatory cytokines such as IL-1, IL-2, 

IL-6, IL-8, TNF, IFN-gamma, VEGF and prostaglandins ( Chikanza IC. 2002)-( Newman 

SP, et al., 1994). Importantly, five of these are linked to SARS-CoV-2 severity (Zhong J, 

et al., 2020). At the same time, it can also induce the synthesis of glucocorticoid response 

element resulting in the activation of antiinflammatory cytokine synthesis, notably IL-10 

and lipocortin-1. 

            

3.14.2. Non-Genomic Mechanisms:  

At high doses of the medication, dexamethasone binds to the membrane-associated GR on 

cells, such as T lymphocytes, resulting in the impairment of receptor signalling and a T 

lymphocyte–mediated immune response (Mitre-Aguilar IB, et al., 2015).  The 

glucocorticoid receptor combines to integrins, leading to the activation of focal adhesion 

kinase (FAK) (Figure 6). As well as that, a high dose of dexamethasone also interacts with 

the movement of Ca+2 and Na+ across the cell membrane, resulting in a rapid decrease in 

inflammation (Grzanka A, et al. 2011).  

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Anti-inflammatory, immunosuppressive, and vasoconstrictive effects of 

corticosteroids (E. M. Sternberg, 2006)-( J. D. Ference and A. R. Last, 2009). 

 

3.15. Impact of Dexamethasone on COVID-19 Patients 

A number of studies have been conducted on the use of this drug for treating 

hyperinflammatory states secondary to viral infections caused by the respiratory syncytial 

virus (RSV); MERS; influenza; and, now, SARS-CoV-2. In the primaeval stage of 

inflammation, glucocorticoids decrease inflammatory cell exudation, phagocytosis and 

capillary dilation. Whilst in the severe inflammatory stage, it can inhibit the fibroblasts and 

its excessive proliferation, which are normally responsible for fibrosis (Yang Z, et al., 

2020). In vitro studies showed that corticosteroids are able to inhibit respiratory syncytial 

virus and rhino virus induced cytokine release (Oliver BGG, Robinson P,2014). An in vitro 

study found that the addition of 0.1 μM of dexamethasone to a cultured sample of human 

alveolar epithelial cells, H441 and A549, could delay cell proliferation and also resulted in 

a shorter recuperation time when compared to the untreated cultured cells (Nalayanda DD, 

et al., 2014). Moreover, earlier studies showed that low doses of dexamethasone (0.4 mg/kg 

per day, given in four doses over 48 h) had a positive impact in patients with lung infections 

caused by the RSV (Van Woensel JB. Et al., 2003). Furthermore, a similar dose of 

dexamethasone (0.6 mg/kg day) was given to patients with bronchiolitis, again, caused by 
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RSV, and results were approved of in terms of having positive benefits. In further 

investigations, glucocorticoids have been given in combination with other medical 

compounds, like antimalarial drugs, serine protease inhibitors, anti-viral and IL blockers, 

to estimate if those medications, together, have a synergistic effect (Solinas C, et al., 2020). 

Recently, a clinical trial carried out in France compared the use of hydroxychloroquine 

alone, with the use of hydroxychloroquine (600 mg/day for 10 days) in combination with 

dexamethasone (20 mg/day for 5 days and 10 mg/day for the next subsequent 5 days) in 

the treatment of patients with ARDS caused by SARS-CoV-2 (phase III). The primary 

outcome report showed that the patients who took the combination of hydroxychloroquine 

and dexamethasone had a mortality rate of 46%. The report also presented the mortality 

rate to be 61.8% in patients who received hydroxychloroquine alone (Stephan F, Lamrani 

L, Dexamethasone treatment for severe acute respiratory distress syndrome induced by 

COVID-19). A team of front-line physicians from China stated that the use of 

corticosteroids (methylprednisolone or equivalent) for patients who were critically ill was 

beneficial. They, however, were against the liberal use of the drug and only recommended 

short courses (less than 7 days) of corticosteroids (0.5–1 mg per kg per day), used prudently, 

for critical patients with SARS-CoV-2 pneumonia (Shang L, et al., 2019). On the other 

hand, Russel and his co-workers in February 2020, based on results of previous studies on 

the use of steroids in MERS, SARS and influenza patients, support that corticosteroid 

treatment should not be used for the treatment of SARS-CoV-2-induced lung injury or 

shock, unless it is for a clinical trial due to the lack of substantial clinical evidence proving 

their efficacy (Russell CD, et al., 2020). As well as that, Ling et al. carried out a study on 

66 patients out of the 292 patients who had tested positive for SARSCoV-2, in January 

2020, in Shanghai. The authors compared the presence of RNA in various secretions and 

excreta in a group receiving glucocorticoid treatment to a group receiving standard 

supportive treatment. The results demonstrated that the throat swabs were negative for the 

viral RNA after a median time of 9.5 days (6.0–11.0 days), whereas the stool samples 

showed to be clear of the viral RNA after 11.0 days (9.0– 16.0) of onset of symptoms. The 

study also reported that viral RNA detection in both oropharyngeal and faecal samples was 

longer in the glucocorticoid group than in the nonglucocorticoid group. Consequently, the 

authors concluded that glucocorticoids are not a suitable for the treatment of COVID-19, 

especially in those with mild symptoms. This may be due to dexamethasone suppressing 

the cytokine storm. The findings of clinical trials as reported in the Henry Ford Health 

System (HFHS)–centralized clinical microbiology laboratory indicated that an early short 

course of methylprednisolone (0.5 to 1 mg per kg per day in two divided doses for 3 days) 

in patients with moderate-to-severe COVID-19 reduced the need for escalation of care and 

improved clinical outcomes (Fadel, Morrison et al 2020). The latest recovery trial of using 

dexamethasone has been performed in the UK by a team of researchers at Oxford 

University. Six milligrammes of dexamethasone once daily for up to 10 days was given to 

2104 patients, and the results were compared with those of 4321 patients who were not 

given dexamethasone. The average age of the participants was 66.1 years, and 36% of 

patients were female. The preliminary findings demonstrate that dexamethasone reduced 

the 28-day mortality by 35% in patients receiving invasive mechanical ventilation and by 

20% in patients receiving supplementary oxygen. As the treatment was only used at a low-

to medium dose for up to10 days, no side effects have been noted thus far. The benefits of 

the drug were clearer in patients who were treated for more than 7 days after the initial 

onset of symptoms, when inflammatory lung damage is likely to have been more common. 

According to these latest findings, the WHO has welcomed the preliminary results 

regarding the use of dexamethasone in the treatment of SARS-CoV-2 patients, as this drug 

treatment was proven to save lives (WHO report 16 June 2020). On the other hand, it was 

observed that this medication had no benefit on the outcomes of patients who had mild 

symptoms and so corticosteroids is only suitable for patients who are in hospital, under 

mechanical ventilation (severe situation) (Horby P, et al., 2020). In addition to reducing the 

mortality ratio of patients with a severe form of COVID-19, using corticosteroids has 
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prohibited the worsening of ventilator parameters, and subsequent ventilation; it has also 

reduced the duration of hospital stay and improved oxygenation status (Wang Y, et al., 

2020).  

3.16. Dexamethasone nanomedicines for COVID-19 

It has been proposed that nano-formulate dexamethasone can improve the management of 

COVID-19 complications. At the preclinical level, several different diseases have already 

been successfully treated with dexamethasone nanomedicines, including, for example, 

rheumatoid arthritis, inflammatory bowel disease, multiple sclerosis, liver fibrosis, wound 

healing and cancer (Quan, L. et al. 2014) ( Gauthier, A. et al.2018). 

The proposition that dexamethasone nanomedicines are useful for the treatment of 

COVID-19 is based on the widely recognized notion that nanoparticles potently accumulate 

in macrophages, upon intravenous administration as well as upon inhalation (Figure 7) . 

 In this context, it is worth mentioning the liposomal amikacin product Arikayce, 

which was approved by the US FDA in 2019 for treating Mycobacterium avium complex 

lung disease.  

As a nanomedicine formulation, Arikayce efficiently targets the pulmonary 

macrophages where the bacterial pathogen resides and it has been shown to thereby 

improve disease treatment as compared to free amikacin (Zhang, J. et al. 2018).  

Along the same line of thinking, pulmonary delivery of dexamethasone liposomes 

may outperform free dexamethasone when targeting alveolar macrophages as a strategy to 

intervene in the (sub)acute phase of COVID-19. Intravenous administration, on the other 

hand, provides the possibility of using liposomes and other nanomedicine formulations to 

target dexamethasone to myeloid and lymphoid tissues that are enriched with phagocytes, 

such as the spleen and bone marrow. It furthermore enables efficient and relatively selective 

delivery of the potent corticosteroid drug to sites of inflammation where the vasculature is 

leaky and where large numbers of phagocytes have infiltrated, attenuating the production 

of proinflammatory cytokines, of matrix degrading enzymes and of other signalling 

molecules that contribute to oedema formation and progressive tissue damage in COVID-

19. It is crucial in this regard to impart long-circulating behaviour (for example, via 

PEGylation) upon the intravenously injected nanomedicines, as this promotes 

accumulation in inflammatory macrophages infiltrated at the pathological site, while 

avoiding rapid capture by the liver- and spleen-resident macrophage populations that are 

responsible for clearing nanomedicine formulations from the blood stream (Metselaar, J. 

M., Wauben, M. H. M., et al. 2003).  

It is well known that COVID-19 infection causes several acute and longer-lasting life-

threatening symptoms, including cytokine storm, oedema formation and fibrosis 

development. Dexamethasone nanomedicines may help to better manage the severity of 

these disease manifestations, promoting better control of life-threatening symptoms at 

the acute and intermediate phase, and more rapid and more complete recovery in the 

post-ICU phase.  

Dexamethasone nanomedicines are nowhere near a vaccine in terms of global 

impact and control of COVID-19 disease burden. In a number of cases, however, 

dexamethasone nanomedicines may help in the day-to-day management of the disease: 

            (1) Nanomedicine formulations can help to target the potent corticosteroid drug to 

inflammation-initiating and -propagating phagocytic cells in the lung, in the blood, and in 

myeloid and lymphoid tissues. This assists in better controlling MAS and cytokine storm, 

which have been implicated in COVID-19-related fatalities (Merad, M. & Martin, J.et al. 

2020). 

 As a consequence, critically ill patients on ventilation or on oxygen therapy are expected 

to recover faster and more efficiently than upon treatment with the free drug. 

             (2) Dexamethasone is a highly active anti-oedema agent. Its potent anti-swelling 

properties contribute to its mechanism of action in multiple different diseases, including in 

high-grade inflammatory disorders and in glioblastoma, and this assumingly also 

contributes to its activity in COVID-19. Nanoformulating dexamethasone could further 

potentiate this effect, by increasing drug availability and drug activity over time in 
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hyperactivated immune cell populations in the inflamed parts of the lung. Dexamethasone 

nanomedicine formulations may furthermore help to sustain antiinflammatory and anti-

oedema drug activity in the days and weeks after patients have been released from the 

hospital. 

          (3) Dexamethasone is a highly potent anti-fibrotic agent. Multiple preclinical studies, 

in various different disease models, have shown that the anti-fibrotic effects of 

dexamethasone can be potentiated by reformulating it as a nanomedicine formulation 

(Gauthier, A. et al. 2018). In this context, dexamethasone nanomedicines have been shown 

to be particularly useful for preventing fibrosis. Since pulmonary fibrosis has recently 

emerged as a key complication in the long-term follow-up management of COVID-19 

(especially in patients that have been ventilated for prolonged periods of time) (George, P. 

M., Wells, A. U.et al. 2020). inhaled or intravenously injected dexamethasone 

nanomedicines could meet an urgent medical need also at this level of COVID-19 

management. 

 

 

 

 

 

 

 

 

Figure 7: Dexamethasone nanomedicinesfor COVID-19 (Metselaar, J. M., et al.,2003) 

When realistically reflecting upon the potential of dexamethasone nanomedicines 

for the treatment of COVID-19, money and time are critical issues to consider. The fact 

that dexamethasone is an already widely available and very cheap drug with — now proven 

— life-saving capability in COVID-19 substantially raises the bar for any new 

nanomedicine product based on dexamethasone. A dexamethasone nanomedicine product 

obviously entails a higher level of complexity in terms of composition and manufacturing, 

and it would first have to be clinically tested and registered before it becomes available on 

the market, where it would have to fetch at least US$100 per treatment to make it 

economically viable. We believe that the key undertaking here is to carefully design the 

clinical studies with the nanomedicine product so as to unambiguously prove what the 

actual added value is. If targeted delivery of dexamethasone in COVID-19 patients using a 

nanomedicine formulation leads to better outcomes, for instance in terms of a reduction of 

the number of days that patients need mechanical ventilation and/or require costly ICU 

hospitalization (Kaier, K., Heister, T., Wolff, J et al. 2020) ( Dasta, J., McLaughlin, T. et 

al. 2005). then this is already a huge gain that can easily offset against the higher level of 

complexity and cost of the nanodrug. And if in these clinical studies, dexamethasone 

nanomedicines would also turn out to be able to outperform the free drug in terms of 

improving the survival of critically ill patients, then that would be another major leap 

forward in the worldwide battle against COVID-19. 

 

3.17. Side Effects of Corticosteroids: 

 

3.17.1. Long term use of corticosteroids  

Long term use of corticosteroids is generally avoided, given the risks of serious acute 

complications such as infection, venous thromboembolism, avascular necrosis, and fracture 

as well as chronic diseases such as diabetes mellitus, hypertension, and osteoporosis 

(Dessein PH, Joffe BI,  et al. 2004) (Davis JM 3rd, , Maradit Kremers H et al. 2007). 

Chronic use of corticosteroids can also lead to cataract formation and glaucoma. 
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Corticosteroids increase the risk of contracting certain infections and reduce the capacity 

to respond to serious infections (Evans, Ronald M et al.1988) 

High doses of corticosteroids may cause more harm than good, especially if the 

treatment is given at a time when there is uncontrolled viral replication but with a low level 

of inflammation. Although there are potential hazards associated with high doses of 

corticosteroids when treating patients with SARS-CoV-2 pneumonia, including secondary 

infections and prolonged virus shedding, but in severely ill patients, if the hyper-

inflammatory state is not controlled,  

cytokine related lung injury could cause rapidly progressive pneumonia, the outcomes of 

which can be long-term and irreversible (Shang L, Zhao J.et al. 2020).  

Use of high doses, particularly over a prolonged period of time, is associated with 

changes in appearance including a weight gain, centripetal redistribution of fat, muscle 

wasting, acne, bruising, thinning of the skin, and stretch marks. 

 All these adverse events are not associated with short term use (with the exception of 

hyperglycemia that can worsen diabetes). Low doses of corticosteroids downregulate pro-

inflammatory cytokine transcription by consequently preventing an extended cytokine 

response and accelerating the resolution of pulmonary and systemic inflammation in 

pneumonia (Horby P. et al, 2020) 

        

3.17.2. Short term use of corticosteroids  

Short term use is much less understood, and evidence is generally oral corticosteroids are 

often used to treat conditions such as asthma, chronic  obstructive lung disease, rheumatoid 

arthritis, and inflammatory bowel disease little is known about the prescribing patterns of 

short term use of these drugs in the general adult population, or their potential harm 

(Waljee, Akbar K., et al. 2017). 

 

3.18. Mechanism of metabolic effects of glucocorticoids 

The administration of glucocorticoids causes a signifcant change on the metabolism of 

carbohydrates, which can lead to insulin resistance, hyperglycemia and glycosuria. One of 

the frst well-elucidated effects of this drug was its role in increasing hepatic 

gluconeogenesis, which seems to be related to the inhibitory effects of glucocorticoids on 

the conversion of pyruvic acid to acetyl-coenzyme A, leading to an accumulation of pyruvic 

acid and resulting in glucose resynthesis (Binder C. et al. 1969) (Thorn GW, Renold AE,et 

al. 1957).  Increased induction of enzymes related to gluconeogenesis, such as glucose6-

phosphatase, fructose-1,6-bisphosphatase and phosphoenolpyruvate carboxykinase 

contribute to this efect (Cassuto H, Kochan K, et al. 2005). An increase in hepatic glycogen 

deposition can be observed from three to twenty-four hours after the administration of 

glucocorticoids (Ashmore J, Morgan D. et al. 1967). In addition, the use of glucocorticoids 

plays an important role by augmenting glucose production and decreasing peripheral 

glucose utilization, maintaining high serum glucose levels (De Feo P, Perriello G,et al. 

1989) This action, which in physiological situations is fundamental for maintaining 

euglycemia during periods of fasting, may be exacerbated with the administration of 

exogenous corticosteroids, leading to hyperglycemia (Figure 8). The chronic use of 

corticosteroids also increases fasting insulin levels (Ashmore J, Morgan D. 1967.). This 

effect is related to a metabolic response of the pancreatic beta cells to hyperglycemia, which 

results in reduced peripheral sensitivity to insulin. In addition, glucocorticoids also alter 

insulin secretion by reducing the effect of incretins, even though this action has not yet 

been fully understood (Lenzen S, Bailey CJ. 1984, Karlsson S, Ostlund B 2001). 

Experimental studies have shown that glucocorticoids have a pro-adipogenic function. The 

lipogenic effect of these drugs seems to be mediated by the genetic expression of pathways 

that lead to the maximization of insulin efects. When evaluating animal models after 

exposure to the use of corticosteroids, high levels of these drugs in adipose tissue were 

associated with increased deposition of abdominal fat, reduced glucose tolerance and 

hypertriglyceridemia. Moreover, there was a reduction in adiponectin levels and an increase 

in serum TNF-α levels, which are related to insulin sensitivity and resistance, 
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respectively(Richter G, Göke R, Göke B. 1990– Sato T, Hayashi H, Hiratsuka M, Hirasawa 

N.. 2015). Glucocorticoids also have a lipolytic action, especially pronounced in peripheral 

fat. This function is mediated by the induction of transcription factors that regulate the 

function of lipases, increasing the action of these enzymes(Knox WE, Auerbach VH, 1956. 

– Fasshauer M, Klein J, Neumann S,. 2002). However, the acute and longterm efects of 

corticosteroids on lipolysis  are still not entirely clear. Glucocorticoids play a role in 

controlling liver metabolism mediated by the genomic regulation of glucocorticoids 

receptors. More than 50 target genes for this regulation have been identifed so far (Peckett 

AJ, Wright DC, Riddell MC. 2011). These genes codify enzymes responsible for 

lipogenesis and triglyceride synthesis, and the consequences of the activation of these 

enzymes can lead to the development of hepatic steatosis even before the establishment of 

insulin resistance in the metabolic syndrome. In relation to other lipoproteins, in vitro and 

in vivo studies have demonstrated that animals treated with dexamethasone showed an 

increase in serum very-low density lipoproteins (VLDL) and high-density lipoproteins 

(HDL). This effect is believed to be due to increased production of apolipoprotein B 

(ApoB), associated with increased synthesis of triglycerides and apolipoprotein A-I 

(ApoA1) respectively, which are stimulated by the use of corticosteroids. In the case of 

low-density lipoproteins (LDL), the analyses so far are not conclusive, and further studies 

are needed to determine what the effect would be on these molecules. Protein metabolism 

is also signifcantly affected by corticosteroids, which have shown to stimulate catabolism, 

resulting in inhibition of growth, osteoporosis, muscular atrophy, reduction in skin 

thickness and reduction in the amount of lymphoid tissue. Protein catabolism is the process 

by which  proteins  are broken down  to  their  amino acids. Consequently, a greater uptake 

of amino acids in the liver occurs. These amino acids will be predominantly deaminated 

and converted to glucose or, less frequently, transformed into new proteins Regarding 

calcium metabolism, glucocorticoids have a direct and indirect effect on bone remodeling 

. They inhibit the formation of the bone matrix, which seems to be related to the reduction 

of the osteoblast’s recruitment and to the accelerated apoptosis of osteocytes. Another 

effect that can be observed is the increase in the expression of receptor activator of nuclear 

factor-κB ligand (RANKL), which leads to increases in the number of bone-resorbing 

osteoclasts. This condition  may be accompanied by other changes, such as reduced muscle 

mass,  which  can  be present due to protein catabolism, and with cataract-related visual 

impairment, which is more prevalent in corticosteroid users. These three factors combined 

result in a signifcant increase in the risk of falls and fractures even before observation of 

bone mineral density reduction. Other indirect effects that can be observed are the reduction 

in calcium reabsorption in the kidney, changes in sex hormones and changes in the 

parathyroid hormone pulsatility, factors that are fundamental for adequate bone 

homeostasis. Water and sodium retention and the reduction in serum potassium are 

complications of the use of corticosteroids, especially those with mineralocorticoid action 

and when high doses are administered. There are currently several formulations available 

with a predominance of glucocorticoid effect and practically negligible mineralocorticoid 

effect, with dexamethasone as an example of this category. Despite this, the efect on water 

regulation remains, regardless of the mineralocorticoid effect. Glucocorticoids act 

indirectly in the proximal tubule, increasing the cellular response of sodium transporters 

stimulated by angiotensin II. In the distal tubule, the effect is more direct and seems to be 

related to crossover binding to mineralocorticoid receptors. As a result, there is an increase 

in sodium and water retention, increasing the circulating volume and causing an increase 

in blood pressure levels. Another indirect effect of glucocorticoids that results in arterial 

hypertension is the magnifcation of the circulating vasoconstrictors’ response, since it acts 

upregulating the expression of receptors to many vasoconstrictors and downregulating the 

effects of potential vasodilators (Ebbert JO, Jensen MD.. 2013..– Van den Berghe G. 1991). 

Thus, glucocorticoids have the potential to alter both circulating volume and vascular 

resistance.  
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Figure 8: Efect of the use of corticosteroids on diferent functions of the body (Alessi, 

Oliveira et al 2020) 

 

3.19. WHO and CDC Recommendation 

WHO and CDC recommend following these precautions for avoiding COVID-19 (13, 14): 

• Avoid large events and mass gatherings. • Avoid close contact (within about 6 feet, or 2 

meters) with anyone who is sick or has symptoms. • Keep the distance between yourself 

and others if COVID-19 is spreading in your community, especially if you have a higher 

risk of serious illness. • Wash your hands often with soap and water for at least 20 seconds, 

or use an alcohol-based hand sanitizer that contains at least 60% alcohol. • Cover your 

mouth and nose with your elbow or a tissue when you cough or sneeze. Throw away the 

used tissue. • Avoid touching your eyes, nose, and mouth. • Clean and disinfect surfaces 

you often touch on a daily basis. Vaccination. 

 

4. Conclusion 

The outcome data regarding the use of corticosteroids, especially dexamethasone, for 

SARS-CoV-2 so far, although not conclusive, are promising with some findings suggesting 

that low-to-moderate doses of dexamethasone could lower the mortality rate in patients 

with a severe form of the condition. It is, however, not recommended for patients with mild 

symptoms. To further improve our understanding of the parameters and the effect of 

glucocorticoids on patients with SARSCoV-2 infection, more randomized clinical trials on 

this treatment are necessary. 

 

5. Ethical Considerations: 

The researchers acknowledge the research does not contains any experiments on humans 

or animals. 

 

6. References 
- Adhikari, S. P., Meng, S., Wu, Y., Mao, Y., Ye, R., Wang, Q., … Zhou, H. (2020). A scoping 

review of 2019 Novel Coronavirus during the early outbreak period: Epidemiology, causes, 

clinical manifestation and diagnosis, prevention and control. Infectious Diseases of 

Poverty. https://doi.org/10.21203/rs.2.24474/v1 

- Akbar K Waljee,Mary A M Rogers, Paul Lin, Amit G Singal,Joshua D Stein,Rory M Marks, 

John Z Ayanian,Brahmajee K Nallamothu  Short term use of oral corticosteroids and 

related harms among adults in the United States: population based cohort study-Atzrodt, 

C. L., Maknojia, I., McCarthy, R. D. P., Oldfield, T. M., Po, J., Ta, K. T. L., Stepp, H. E., 

& Clements, T. P. (2020). A Guide to COVID‐19: a global pandemic caused by the novel 

coronavirus SARS‐CoV‐2. The FEBS Journal, 287(17), 3633–3650. 

https://doi.org/10.1111/febs.15375 

- Ahmed, M. H., & Hassan, A. (2020). Dexamethasone for the Treatment of Coronavirus Disease 

(COVID-19): a Review. SN comprehensive clinical medicine, 1-10 

 

 

 

 

 

 

 

 

https://doi.org/10.21203/rs.2.24474/v1
https://doi.org/10.1111/febs.15375


1496 Impact Of Dexamethasone On COVID-19 Patients 
 
 
- Alexaki, V., &Henneicke, H. (2021, January). The role of GLUCOCORTICOIDS in the 

management of covid-19. 

- American Journal of Physiology-Lung Cellular and Molecular Physiology 285: L283–L292. 

- Ai T., Yang Z., Hou H., Zhan C., Chen C., Lv W., Tao Q., Sun Z., Xia L. Correlation of chest CT 

and RT-PCR testing in coronavirus disease 2019 (COVID-19) in China: A report of 1014 

cases. Radiology. 2020 doi: 10.1148/radiol.2020200642.  

- Ashmore J, Morgan D. Metabolic effects of adrenal glucocorticoid hor- mones. Eisenstein, A.B: 

The adrenal cortex, London, 1967. (1)249-267 

- Bai H.X., Hsieh B., Xiong Z., Halsey K., Choi J.W., Tran T.M.L., Pan I., Shi L.B., Wang D.C., 

Mei J., et al. Performance of radiologists in differentiating COVID-19 from viral 

pneumonia on chest CT. Radiology. 2020 doi: 10.1148/radiol.2020200823 

- Binder C. The physiology and pharmacology of the glucocorticoids. Acta Med Scand Suppl. 

1969;500:9–16. 

- Basic reproduction number ( R 0 ) is defined as the expected number of secondary cases produced 

by a single infection in a susceptible population (Dietz 1993). Due to a lack of official 

estimation 

https://www.researchgate.net/publication/14938541_The_Estimation_of_the_Basic 

- Bai, Y., et al., Presumed asymptomatic carrier transmission of COVID-19. Jama, 2020. 

- Brüssow, H. (2020). Faculty Opinions recommendation of Early Transmission Dynamics in 

Wuhan, China, of Novel Coronavirus-Infected Pneumonia. Faculty Opinions – Post-

Publication Peer Review of the Biomedical Literature. https://doi.org/10.3410/f.7 Becker 

DE. Basic and clinical pharmacology of glucocorticosteroids. Anesth Prog. 2013;60(1):25–

32. https://doi.org/10.2344/0003-3006-60.1.25. 

- Cruz-Topete D, Cidlowski JA. One hormone, two actions: anti- and pro-inflammatory effects of 

glucocorticoids. Neuroimmunomodulation. 2015;22:20–32. 

https://doi.org/10.1159/00036272437281536.793571806  

- Cassuto H, Kochan K, Chakravarty K, Cohen H, Blum B, Olswang Y, et al. 

- Cao X. COVID-19: immunopathology and its implications for therapy. Nat Rev Immunol. 

2020;2019 doi: 10.1038/s41577-020-0308-3. 

- Cruz-Topete D, Cidlowski JA. One hormone, two actions: anti- and pro-inflammatory effects of 

glucocorticoids. Neuroimmunomodulation. 2015;22:20–32. )-( Montón C, Ewig S, Torres 

A, El-Ebiary M, Filella X, Rañó A, et al. Role of glucocorticoids on inflammatory response 

in non-immunosuppressed patients with pneumonia: a pilot study. Eur Respir J. 

1999;14(July (1)):218–20. 

- Chikanza IC. Mechanisms of corticosteroid resistance in rheumatoid arthritis: a putative role for 

the corticosteroid receptor beta isoform. Ann N Y Acad Sci. 2002;966:39–48. )-( Lecoq L, 

Vincent P, Lavoie-Lamoureux A, Lavoie JP. Genomic and non-genomic effects of 

dexamethasone on equine peripheral blood neutrophils. Vet Immunol Immunopathol. 

2009;128(1–3):126–31. https://doi.org/10.1016/j.vetimm.2008.10.303. 

- Croxtall JD, Choudhury Q, Flower RJ. Glucocorticoids act within minutes to inhibit recruitment 

of signaling factors to activated EGF receptors through a receptor-dependent, transcription-

independent mechanism. Br J Pharmacol. 2000;130:289–98 

- Chikanza IC. Mechanisms of corticosteroid resistance in rheumatoid arthritis: a putative role for 

the corticosteroid receptor beta isoform. Ann N Y Acad Sci. 2002;966:39– 

- CDC. (2020). Identifying the source of the outbreak. Centers for Disease Control and Prevention. 

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/about-

epidemiology/identifying-source-outbreak.html.  

- Clinical course and risk factors for mortality of adult inpatients with COVID-19 in Wuhan, China: 

a retrospective cohort study Lancet. 2020 Mar 28;395(10229):1054-1062. doi: 

10.1016/S0140-6736(20)30566-3. Epub 2020 Mar 11. Authors Fei Zhou 1. 

https://pubmed.ncbi.nlm.nih.gov/32171076 

- Clinical Predictors of Mortality Due to COVID-19 Based on an Analysis of Data of 150 Patients 

From Wuhan, China. ... Ruan Q, Yang K, Wang W, Jiang L, Song J. Ruan Q, et al. Intensive 

Care Med. 2020 Apr 6:1-4. doi: 10.1007/s00134-020-06028-z. Online ahead of print. 

https://pubmed.ncbi.nlm.nih.gov/32125452/?from_term=covid- 

- Chen L., Liu W., Zhang Q., Xu K., Ye G., Wu W. RNA based mNGS approach  identifies a novel 

human coronavirus from two individual pneumonia cases in 2019 Wuhan outbreak. 

EmergMicrobInfect. 2020;9:313–319. doi:10.1080/22221751.2020.1725399. 

https://www.researchgate.net/publication/14938541_The_Estimation_of_the_Basic
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/about-epidemiology/identifying-source-outbreak.html
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/about-epidemiology/identifying-source-outbreak.html
https://pubmed.ncbi.nlm.nih.gov/32171076


Widad M. Al-Bishri et al. 1497 

 

Migration Letters 

- Christofidou-Solomidou M, Scherpereel A, Wiewrodt R, Ng K, Sweitzer T, et al. (2003) 

PECAMdirected delivery of catalase to endothelium protects against pulmonary vascular 

oxidative stress. 

- Chen G, Wu D, Guo W, Cao Y, Huang D, Wang H, Wang T, Zhang X, Chen H, Yu H, Zhang X, 

Zhang M, Wu S, Song J, Chen T, Han M, Li S, Luo X, Zhao J, Ning Q. Clinical and 

immunological features of severe and moderate coronavirus disease 2019. J Clin Invest. 

2020;130(5):2620–2629. doi: 10.1172/JCI137244 

- Cliffel DE, Turner BN, Huffman BJ (2009) Nanoparticle-based biologic mimetics.Wiley 

Interdisciplinary Reviews-Nanomedicine and Nanobiotechnology 1:47–59. 

- C Lai, T Shih, W Ko, H Tang, P Hsueh, 2020/ W Yang, Q Cao, L Qin, X Wang, Z Cheng, A Pan, 

J Dai, Q Sun, F Zhao, J Qu, F Yan, 2020 

- COVID-19 PCR Test Positivity Rates and Classification (3/29/2021) (227.84 KB) COVID-19 PCR 

Test Positivity Rates and Classification (3/22/2021) (180 KB) Pagination 

https://dph.georgia.gov/covid-19-daily-status-report 

- Dexamethasone in the era of COVID-19: friend or foe? An essay on the effects of  dexamethasone 

and the potential risks of its inadvertent use in patients with diabetes. Diabetology& 

Metabolic Syndrome, 12(1). https://doi.org/10.1186/s13098-020-00583-7 

- Dexamethasone product package inserts. In: Daily Med. Bethesda (MD): National Library of 

Medicine (US). https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=537b424a-

3e07-4c81-978c-1ad99014032a. 

- Dasta, J., McLaughlin, T., Mody, S. & Piech, C. Crit. Care Med. https://doi.org/10.1016/S2213-

2600(20)30225-3 (2005). 

- Electronic medicine compendium- Dexamethasone,  https://www.medicines.org.uk/emc 

- Ebbert JO, Jensen MD. Fat depots, free fatty acids, and dyslipidemia. Nutrients. 2013;5(2):498–

508. 

- E. M. Sternberg, “Neural regulation of innate immunity: a coordinated nonspecific host response 

to pathogens,” Nature Reviews Immunology, vol. 6, no. 4, pp. 318–328, 2006.  )-( J. D. 

Ference and A. R. Last, “Choosing topical corticosteroids,” American Family Physician, vol. 

79, no. 2, pp. 135–140, 2009 

- Fasshauer M, Klein J, Neumann S, Eszlinger M, Paschke R. Hormonal regu- lation of adiponectin 

gene expression in 3T3-L1 adipocytes. Biochem Biophys Res Commun. 2002;290(3):1084–

9 

- Fadel R, Morrison AR, Vahia A, Smith ZR, Chaudhry Z, Bhargava P, Miller J, Kenney RM, 

Alangaden G, Ramesh MS, Ford H. COVID-19 Management Task Force, Early short course 

corticosteroids in hospitalized patients with COVID-19. Clin Infect Dis ciaa601. 

https://doi.org/10.1093/cid/ciaa601. 

- Giovanna Ferrara, Maria Grazia Petrillo,Teresa Giani, EdoardoMarrani, CesareFilippeschi, Teresa 

Oranges, Gabriele Simonini, and Rolando Cimaz , Clinical Use and Molecular Action of 

Corticosteroids in the Pediatric Age,Int J Mol Sci. 2019 Jan; 20(2): 444. 

-  Gaunt ER, Hardie A, Claas EC, Simmonds P, Templeton KE. 2010. Epidemiology and clinical 

presentations of the four human coronaviruses 229E, HKU1, NL63, and OC43 detected 

over 3 years using a novel multiplex real-time PCR method. J Clin Microbiol 48:2940–

2947. Google Scholar; 47. 

https://www.clinmicronow.org/doi/10.1128/9781683670438.MCM.ch92_3 . 

- Grzanka A, Misiołek M, Golusiński W, Jarząb J. Molecular mechanisms of glucocorticoids action: 

implications for treatment of rhinosinusitis and nasal polyposis. Eur Arch 

Otorhinolaryngol. 2011;268:247–53. https://doi.org/10.1007/s00405-010-1330-z 

- Glucocorticoids regulate transcription of the gene for phosphoenolpyru- vate carboxykinase in the 

liver via an extended glucocorticoid regulatory unit. J Biol Chem. 2005;280(40):33873–84 

- Hamer, D. (2020). Faculty Opinions recommendation of Genomic characterization and 

epidemiology of 2019 novel coronavirus: implications for virus origins and receptor 

binding. Faculty Opinions – Post-Publication Peer Review of the Biomedical Literature. 

https://doi.org/10.3410/f.737287248.793571514  

- Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 

2019 novel coronavirus in Wuhan, China. Lancet. 2020;395(10223):497–506.) 

- Huang C., Wang Y., Li X., Ren L., Zhao J., Hu Y. Clinical features of patients infected with 2019 

novel coronavirus in Wuhan, China. Lancet. 2020;395:497–506.  doi: 10.1016/S0140-

6736(20)30183-5. 

https://doi.org/10.1186/s13098-020-00583-7
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=537b424a-3e07-4c81-978c-1ad99014032a
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=537b424a-3e07-4c81-978c-1ad99014032a
https://www.medicines.org.uk/emc
https://www.clinmicronow.org/doi/10.1128/9781683670438.MCM.ch92_3
https://doi.org/10.1007/s00405-010-1330-z
https://doi.org/10.3410/f.737287248.793571514


1498 Impact Of Dexamethasone On COVID-19 Patients 
 
 
- Horby P, Lim WS, Emberson J, Mafham M, Bell J, Linsell L, et al. Effect of dexamethasone in 

hospitalized patients with COVID-19: recovery trial. NEJM. 2020. 

https://doi.org/10.1056/NEJMoa2021436 

- Inhalation of bacterial endotoxin induces an acute inflammation in the lower respiratory tract. In 

this study, the anti-inflammatory effects of the anti-oxidant N-acetylcysteine (NAC) and 

the glucocorticoid dexamethasone were investigated in mice exposed to aerosolized 

endotoxin (lipopolysaccharide (LPS)). europepmc.org/abstract/MED/11091282 

- Johnson ER, Matthay MA (2010) Acute Lung Injury: Epidemiology, Pathogenesis, and Treatment. 

Journal of Aerosol Medicine and Pulmonary Drug Delivery 23: 243–252. 

- J Alessi, G de Oliveira, D Franco, B Brino do Amaral, A Becker, C Knijnik, G Kobe, T de 

Carvalho, G Telo, B Schaan, G Telo, 2020 

- Kahn JS & McIntosh K (2005) History and recent advances in coronavirus discovery. Pediatr Infect 

Dis J 24, S223 

- Kaier, K., Heister, T., Wolff, J. & Wolkewitz, M. BMC Health Serv. Res. 20, 267 (2020). 

- Karlsson S, Ostlund B, Myrsén-Axcrona U, Sundler F, Ahrén B. Beta cell adaptation to 

dexamethasone-induced insulin resistance in rats involves increased glucose 

responsiveness but not glucose effectiveness. Pan- creas. 2001;22(2):148–56 

- Knox WE, Auerbach VH, Lin EC. Enzymatic and metabolic adaptations in animals. Physiol Rev. 

1956;36(2):164–254. 

- Li, J., Gong, X., Wang, Z., Chen, R., Li, T., Zeng, D., & Li, M. (2020). Clinical features of familial 

clustering in patients infected with 2019 novel coronavirus in Wuhan, China. Virus 

Research, 286, 198043. https://doi.org/10.1016/j.virusres.2020.198043  

- Ling Y., Xu S.B., Lin Y.X., Tian D., Zhu Z.Q., Dai F.H., Wu F., Song Z.G., Huang W., Chen J., 

et al. Persistence and clearance of viral RNA in 2019 novel coronavirus disease 

rehabilitation patients. Chin. Med. J. 2020 doi: 10.1097/CM9.0000000000000774.  

- Lim J., Jeon S., Shin H.Y., Kim M.J., Seong Y.M., Lee W.J., Choe K.W., Kang Y.M., Lee B., Park 

S.J., et al. Case of the index patient who caused tertiary transmission of COVID-19 

infection in Korea: The application of lopinavir/ritonavir for the treatment of COVID-19 

infected pneumonia monitored by quantitative RT-PCR. J. Korean Med. Sci. 2020;35 doi: 

10.3346/jkms.2020.35.e79 

- Liu J, Weller GE, Zern B, Ayyaswamy PS, Eckmann DM, et al. (2010) Computational model for 

nanocarrier binding to endothelium validated using in vivo, in vitro, and atomic force 

microscopy experiments. Proc Natl AcadSci U S A 107: 16530–16535. 

- Lagier J.C., Colson P., Tissot Dupont H., Salomon J., Doudier B., Aubry C., Gouriet F., Baron S., 

Dudouet P., Flores R., et al. Testing the repatriated for SARS-Cov2: Should laboratory-

based quarantine replace traditional quarantine? Travel Med. Infect. Dis. 2020 doi: 

10.1016/j.tmaid.2020.101624 

- Lippi G., Simundic A.M., Plebani M. Potential preanalytical and analytical vulnerabilities in the 

laboratory diagnosis of coronavirus disease 2019 (COVID-19) Clin. Chem. Lab. Med. 2020 

doi: 10.1515/cclm-2020-0285 . 

- Lenzen S, Bailey CJ. Thyroid hormones, gonadal and adrenocorti- cal steroids and the function 

of the islets of Langerhans. Endocr Rev. 1984;5(3):411–34 

- Li F, Li W, Farzan M, Harrison SC. Structure of SARS coronavirus spike receptor-binding 

domain complexed with receptor. Science. 2005;309(5742):1864–8. 

https://doi.org/10.1126/science.1116480 .. 

- Mochalin VN, Shenderova O, Ho D, Gogotsi Y (2012) The properties and     applications of 

nanodiamonds. Nature Nanotechnology 7: 11–23.Mechanism of Covid-19 and 

Inflammatory Response 

- Mehta P, McAuley DF, Brown M, et al. COVID-19: consider cytokine storm syndromes and 

immunosuppression [e-pub ahead of print]. Lancet. 10.1016/S0140-6736(20)30628 

- Muzykantov VR, Atochina EN, Ischiropoulos H, Danilov SM, Fisher AB (1996) Immunotargeting 

of antioxidant enzyme to the pulmonary endothelium. Proc Natl AcadSci U S A 93: 5213–

5218. 

- Masters PS (2006) The molecular biology of coronaviruses. In Advances in Virus Research ( M 

Kielian, T Mettenleiter & M Roossinck, eds), pp. 193– 292. Academic Press, Cambridge, 

MA 

- Muro S, Garnacho C, Champion JA, Leferovich J, Gajewski C, et al. (2008) Control of endothelial 

targeting and intracellular delivery of therapeutic enzymes by modulating the size and 

shape of ICAM-1-targeted carriers. Molecular Therapy 16: 1450–1458. 



Widad M. Al-Bishri et al. 1499 

 

Migration Letters 

- Mitre-Aguilar IB, Cabrera-Quintero AJ, Zentella-Dehesa A. Genomic and non-genomic effects of 

glucocorticoids: implications for breast cancer. Int J Clin Exp Pathol. 2015;8(1):1– 

- Newman SP, Flower RJ, Croxtall JD. Dexamethasone suppression of IL-1β induced 

cyclooxygenase 2 expression is not mediated by lipocortin-1 in A549 cells. Biochem 

Biophys Res Commun. 1994;202:931–9. 

- Nalayanda DD, Fulton WB, Colombani PM, Wang T-H, Abdullah F. Pressure induced lung injury 

in a novel in vitro model of the alveolar interface: Protective effect of dexamethasone. J 

Pediatr Surg. 49(2014):61–5.  https://doi.org/10.1016/j.jpedsurg.2013.09.030 

- Original Article from The New England Journal of Medicine — Incidence and Outcomes of Acute 

Lung Injury ... Rubenfeld GD. Incidence of acute lung injury in the United States. ... 2005 

N Engl J. https://www.nejm.org/doi/full/10.1056/NEJMoa050333 

- Oliver BGG, Robinson P, Peters M, Black J. Viral infections and asthma: an inflammatory 

interface? Eur Respir J. 2014;44(6):1666 

- PL Delamater, EJ Street, TF Leslie, YT Yang, KH Jacobsen. Emerging Infectious Diseases 25 

(1), 1, 2019. 360: 2019: ... YT Yang, PL Delamater, TF Leslie, MM Mello. American 

journal of public health 106 (1), 172-177, 2016. 71: 2016: Does hospital competition 

improve health care delivery in China? 

scholar.google.com/citations?user=_YGLvWIAAAAJ&hl=en 

- Procedure under Article 5(3) of Regulation (EC) No 726/2004, Dexamethasone in hospitalised 

patients with COVID-19, Procedure number: EMEA/H/A-5(3)/1500 

- Peckett AJ, Wright DC, Riddell MC. The effects of glucocorticoids on adipose tissue lipid 

metabolism. Metabolism. 2011;60(11):1500–10 

- Pedersen SF, Ho YC. SARS-CoV-2: a storm is raging. J Clin Invest. 2020;130(5):2202–2205. doi: 

10.1172/JCI137647 

- Peeri,  N.C., et  al., The  SARS,  MERS and  novel coronavirus  (COVID-19)  epidemics, the  

newest and biggest global health threats: what lessons have we learned? International 

journal of epidemiology, 2020 

- RECOVERY Collaborative Group. Azithromycin in patients admitted to hospital with COVID-19 

(RECOVERY): a randomised, controlled, open-label, platform trial. Lancet. 2021 Feb 

13;397(10274):605-612. doi: 10.1016/S0140-6736(21)00149-5. Epub 2021 Feb 2. 

https://clinicaltrials.gov/ct2/show/NCT04381936 

- Robert Verity 1 , Lucy C Okell 1 , Ilaria Dorigatti 1 , Peter Winskill 1 , Charles Whittaker 1 , 

Natsuko Imai 1 , Gina Cuomo-Dannenburg 1 , Hayley Thompson 1 , Patrick G T Walker 1 

, Han Fu 1 , Amy Dighe 1 , Jamie T Griffin 2 , Marc Baguelin 1 , Sangeeta Bhatia 1 , 

Adhiratha Boonyasiri 1 , Anne Cori 1 , Zulma Cucunubá 1 , Rich FitzJohn 1. 

https://pubmed.ncbi.nlm.nih.gov/32240634 

- Russell CD, Millar JE, Baillie JK. Clinical evidence does not support corticosteroid treatment for 

2019-nCoV lung injury. Lancet. 2020;395(10223):473–5.  https://doi.org/10.1016/S0140-

6736(20)30317-2 

- Ramamoorthy S, Cidlowski JA. Corticosteroids-mechanisms of action in health and disease. 

Rheum Dis Clin N Am. 2016;42(1):15–31 

- Richter G, Göke R, Göke B, Arnold R. Dexamethasone pretreatment of rat insulinoma cells 

decreases binding of glucagon-like peptide-1(7-36) amide. J Endocrinol. 1990;126(3):445–

50. 

- Renhong Yan, Yuanyuan Zhang, Yaning Li, Lu Xia, Yingying Guo, Qiang Zhou, (2020). Structural 

basis for the recognition of SARS-CoV-2 by full-length human ACE2. By. Science 27 Mar 

2020: 1444-1448 . https://science.sciencemag.org/content/367/6485/1444 

- Siddell SG, Anderson R, Cavanagh D, Fujiwara K, Klenk HD, Macnaughton MR, Pensaert M, 

Stohlman SA, Sturman L & van der Zeijst BAM (1983) Coronaviridae. Intervirology 20, 

181– 189. And Su S, Wong G, Shi W, Liu J, Lai ACK, Zhou J, Liu W, Bi Y & Gao GF 

(2016) Epidemiology, genetic recombination, and pathogenesis of coronaviruses. Trends 

Microbiol 24, 490– 502 

- Strehl C, Ehlers L, Gaber T, Buttgereit F. Glucocorticoids-all-rounders tackling the versatile 

players of the immune system. Front Immunol. 2019;10:1744. Published 2019 Jul 24. 

- Singh AK, Majumdar S, Singh R, Misra A. Role of corticosteroid in the management of COVID-

19: a systemic review and a clinician’s perspective. Diabetes Metab Syndr. 

2020;14(5):971–8. 

- Solinas C, Perra L, Aiello M, Migliori E, Petrosillo N. A critical evaluation of glucocorticoids in 

the management of severe COVID-19. Cytokine Growth Factor Rev. 2020;S 1359–

6101(20):30161 

https://www.nejm.org/doi/full/10.1056/NEJMoa050333
https://clinicaltrials.gov/ct2/show/NCT04381936
https://pubmed.ncbi.nlm.nih.gov/32240634
https://science.sciencemag.org/content/367/6485/1444


1500 Impact Of Dexamethasone On COVID-19 Patients 
 
 
- Srivastava N., Baxi P., Ratho R.K., Saxena S.K. (2020) Global Trends in Epidemiology of 

Coronavirus Disease 2019 (COVID-19). In: Saxena S. (eds) Coronavirus Disease 2019 

(COVID-19). Medical Virology: From Pathogenesis to Disease Control. 

- Shuo Su 1 , Gary Wong 2 , Weifeng Shi 3 , Jun Liu 4 , Alexander C K Lai 5 , Jiyong Zhou 6 , 

Wenjun Liu 7 , Yuhai Bi 8 , George F Gao 9 Affiliations 1 Engineering Laboratory of Animal 

Immunity of Jiangsu Province, Institute of immunology and College of Veterinary Medicine, 

Nanjing Agricultural University, Nanjing, China. 

- Saraya MA, Amal Abd El-Azeem I. Dexamethasone as adjunctive therapy for treatment of varicella 

pneumonia. Egyptian J Chest Dis Tuberculosis. 2012;61(3):9–13. 

https://doi.org/10.1016/j.ejcdt.2012.10.019. 

- Solinas C, Perra L, Aiello M, Migliori E, Petrosillo N. A critical evaluation of glucocorticoids in 

the management of severe COVID-19. Cytokine Growth Factor Rev. 2020;S 1359–

6101(20):30161. https://doi.org/10.1016/j.cytogfr.2020.06.012. 

- Stephan F, Lamrani L, Dexamethasone treatment for severe acute respiratory distress syndrome 

induced by COVID-19 (DHYSCO), ClinicalTrials.gov Identifier: NCT04347980,  

https://clinicaltrials.gov/ct2/show/NCT04347980. 

- Shang L, Zhao J, Hu Y, Du R, Cao B. On the use of corticosteroids for 2019-n-CoV pneumonia. 

Lancet. 2020;395(10225):683–4. https://doi.org/10.1016/S0140-6736(20)30361-5. 

- Saghazadeh A, Rezaei N. Towards treatment planning of COVID-19: rationale and hypothesis for 

the use of multiple immunosuppressive agents: Anti-antibodies, immunoglobulins, and 

corticosteroids. Int Immunopharmacol. 2020;84:106560.) 

- She J, Jiang J, Ye L, Hu L, Bai C, Song Y. 2019 novel coronavirus of pneumonia in Wuhan, China: 

emerging attack and management strategies. Clin Trans Med. 2020;9:19–17. doi: 

10.1186/s40169-020-00271-z 

- Singh AK, Majumdar S, Singh R, Misra A. Role of corticosteroid in the management of COVID-

19: a systemic review and a clinician’s perspective. Diabetes Metab Syndr. 2020;14(5):971–

978. doi: 10.1016/j.dsx.2020.06.054 

30-  - Sato T, Hayashi H, Hiratsuka M, Hirasawa N. Glucocorticoids decrease the production of 

glucagon-like peptide-1 at the transcriptional level in intestinal L-cells. Mol Cell Endocrinol. 

2015;406:60–7 

- Siddiqi HK, Mehra MR. COVID-19 illness in native and immunosuppressed states: a clinical–

therapeutic staging proposal. J Heart Lung Transplant. 2020;39(5):405–407. doi: 

10.1016/j.healun.2020.03.012 

- Singhal T. A Review of Coronavirus Disease-2019 (COVID-19). Indian J Pediatr. 2020 

Apr;87(4):281–286. Epub 2020 Mar 13. pmid:32166607 . View Article PubMed/NCBI 

Google Scholar 23. Drucker DJ. Coronavirus Infections and Type 2 Diabetes-Shared 

Pathways with Therapeutic Implications. 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0239694 

https://link.springer.com/chapter/10.1007/978-981-15-4814-7_2 

- Su S, Wong G, Shi W, Liu J, Lai ACK, Zhou J, Liu W, Bi Y & Gao GF (2016) Epidemiology, 

genetic recombination, and pathogenesis of coronaviruses. Trends Microbiol 24, 490– 502 

- The final size of an epidemic and its relation to the basic reproduction number Bull. Math. Biol. , 

73 ( 10 ) ( 2011 ) , pp. 2305 - 2321 CrossRef View Record in Scopus Google Scholar 

https://www.sciencedirect.com/science/article/pii/S0025556417303474 

- Thorn GW, Renold AE, Winegrad AI. Some effects of adrenal cortical steroids on intermediary 

metabolism. Br Med J. 1957;2(5052):1009–17. 

- There is a new public health crises threatening the world with the emergence and spread of 2019 

novel coronavirus (2019-nCoV) or the severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2). The virus originated in bats and was transmitted to humans through yet 

unknown intermediary animals in Wu https://pubmed.ncbi.nlm.nih.gov/32166607 

- Vabret A, Mouthon F, Mourez T, Gouarin S, Petitjean J, Freymuth F. Direct diagnosis of human 

respiratory coronaviruses 229E and OC43 by the polymerase chain reaction. J Virol Methods 

.https://wwwnc.cdc.gov/eid/article/11/8/05-0110 

- Van den Driessche P & Watmough J (2008) Further notes on the basic reproduction number. In 

Mathematical Epidemiology ( F Brauer, P Driessche & J Wu, eds), pp. 159– 178. Springer, 

Berlin, Heidelberg 

- Van Woensel JB, Lutter R, Biezeveld M, et al. Effect of dexamethasone on tracheal viral load and 

interleukin-8 tracheal concentration in children with respiratory syncytial virus infection. 

Pediatr Infect Dis J. 2003;22(8):721–6.  https://doi.org/10.1097/01.inf.0000078165.62923.15 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0239694
https://link.springer.com/chapter/10.1007/978-981-15-4814-7_2
https://www.sciencedirect.com/science/article/pii/S0025556417303474
https://pubmed.ncbi.nlm.nih.gov/32166607


Widad M. Al-Bishri et al. 1501 

 

Migration Letters 

- WEBER’S BAKERY 7055 W. Archer Ave. – Chicago, IL 60638 – 773-586-1234 Tuesday – 

Saturday 4:30am – 5:00pm Sunday 5:30am – 3:00pm https://www.webersbakery.com 

- World Health Organization declares global emergency: A review of the 2019 novel coronavirus 

(COVID-19) Author links open overlay panel Catrin Sohrabi a 1 Zaid Alsafi b 1 Niamh 

O'Neill a Mehdi Khan b Ahmed Kerwan c Ahmed Al-Jabir c Christos Iosifidis a Riaz Agha 

d. Show more. Share. Cite. 

https://www.sciencedirect.com/science/article/pii/S1743919120301977 

- Wan Y, Shang J, Graham R, Baric RS, Li F. Receptor recognition by novel coronavirus from 

Wuhan: an analysis based on decade- long structural studies of SARS coronavirus. J Virol. 

2020;94: e00127–0 

- Wu C, Chen X, Cai Y, et al. Risk Factors Associated With Acute Respiratory Distress Syndrome 

and Death in Patients With Coronavirus Disease 2019 Pneumonia in Wuhan, China 

[published online ahead of print, 2020 Mar 13]. JAMA Intern Med. 2020;e200994. 2. 

- WHO report 16 June 2020, https://www.who.int/news-room/detail/16-06-2020-who-welcomes-

preliminary-results-about-dexamethasone-use-in-treating-critically-ill-covid-19-patients 

- Wang Y, Jiang W, He Q, Liu B, Dong N, et al. Early, low-dose and short-term application of 

corticosteroid treatment in patients with severe COVID-19 pneumonia: single-center 

experience from Wuhan, China, medRxiv preprint 

https://doi.org/10.1101/2020.03.06.20032342 

- Collins R, MacMahon S, Peto R. Author information: (1)ISIS Trials Office, Clinical Trial 

Service Unit, Radcliffe Infirmary, Oxford. About 2000 patients have been randomised in 

ten trials of intravenous nitroglycerin or nitroprusside in acute myocardial infarction. Taken 

separately, the individual trials have all been too small 

to.https://www.ncbi.nlm.nih.gov/pubmed/2896919Zhu,  

- Yu Wang, Luoran Shang, Guopu Chen, Lingyu Sun, Xiaoxuan Zhang, Yuanjin Zhao Science 

Advances 24 Jan 2020 : eaax8258 Multifunctional bioinspired structural color patch with 

anisotropic surface adhesion was designed for biomedical applications. 

https://advances.sciencemag.org/content/6/4/eaax8258 

- Yang Z, Liu J, Zhou Y, Zhao X, Zhao Q, Liu J. The effect of corticosteroid treatment on patients 

with coronavirus infection: a systematic review and meta-analysis. J Inf Secur. 

2020;81(1):e13–20 

- Zoorob RJ, Cender D. A different look at corticosteroids. Am Fam Physician. 1998;58(2):443–50. 

- Zhang, W. Wang, Li, and Yang contributed equally to this article. ... Clinical Practice Prevention 

of Falls in Community-Dwelling Older Adults D.A. Ganz and N.K. Latham; 

https://www.nejm.org/doi/full/10.1056/NEJMoa2001017 

- Zhong J, Tang J, Ye C, Dong L. The immunology of COVID-19: is immune modulation an option 

for treatment? Lancet Rheumatol. 2020;2:e428–36. https://doi.org/10.1016/S2665-

9913(20)30120-X 

- Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel coronavirus from patients with 

pneumonia in China, 2019. N Engl J Med. 2020;382(8):727–33. )-( Li Q, Guan X, Wu P, 

Wang X, Zhou L, Tong Y, et al. Early transmission dynamics in Wuhan, China, of Novel 

coronavirus-infected pneumonia. N Engl J Med. 2020;382(13):1199–207 

https://www.webersbakery.com/
https://www.sciencedirect.com/science/article/pii/S1743919120301977
https://advances.sciencemag.org/content/6/4/eaax8258
https://www.nejm.org/doi/full/10.1056/NEJMoa2001017

