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ABSTRACT

Background

A multitude and wide array of various drugs have been
postulated and some even attempted to be used as effective
treatments against the virus. The drugs have ranged from
antimalarials used in India as a prophylaxis to the disease;
namely chloroquine and hydroxychloroquine, to the use of
broad-spectrum antiviral drugs such as Remdesivir.
Dexamethasone, a cheap, widely available, long acting
corticosteroid has been gaining popularity and to some
extent fame in the treatment of COVID19 patients.

The benefits and use thereof were made apparent after very
successful research conducted by the University of Oxford.
The Recovery trial, which is one of the world’s largest
clinical trials. This trial reported on June 16, 2020 that
patients on Dexamethasone at a dosage of 6 mg per day for
10 days have a dramatically reduced mortality particularly
in the COVID patients on ventilators. The dexamethasone
proved very beneficial in the milder cases of the disease as
well and reduced death by 20% in those cases. The proposed
mechanism of action by which the dexamethasone drug acts
is via impeding the dangerous cytokine storm, an intense
immune response that severely renders the lungs damaged.
This intense cytokine storm is attributed to the severe
complications and respiratory failure noted in COVID19
patients. The long acting dexamethasone would suppress
this autoimmune destruction and intense inflammatory
reaction, thereby sparing the lungs and the patient’s life.

Conclusion

It is therefore of paramount importance that the use of
dexamethasone in COVID19 cases is further studied and
understood. The benefits of the use of dexamethasone are
undeniable and therefore the drug should be implemented
into the treatment regime with a guarded approach.
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Background

The world stands at a precipice of an unfounded and never
before encountered race, the race to synthesize and
develop a reliable, safe and cost-effective drug. A drug
which can be used for the prophylaxis and treatment of the
disease caused by COVID19. Current statistics project
that if such a drug is not obtained or synthesized in the
near future, it could relate to the loss of hundreds of
thousands of human lives.

The current trials

The global pharmaceutical giants have attempted to
develop such a vaccine to aid in retarding the virulent and
tenacious spread of the virus. In this current stage of the
pharmaceutical race there are more than 109 vaccines
which find themselves in trials: namely the pre-clinical
evaluation. A subtotal of 9 of these vaccines are at the
clinical evaluation stage [1-3].

The lack of a successful vaccine produced till date and the
combined effect of the lives and immense enormity and
empirical importance and nature of such a task has
appealed to the humanitarian side of many of these
capitalistic pharmaceutical companies and ventures. This
has allowed for the birth of an international clinical trial
known as “Solidarity” (ISRCTN83971151). The goal of
this initiative is to rapidly ascertain whether any of the
drugs retard the progression or improve the survival of
patients suffering from COVID19 [4-5].

The United Kingdom is host to the globes largest clinical
trial to determine whether drugs such as lopinavir,
ritonavir, dexamethasone, hydroxychloroquine, and
azithromycin can be repurposed to be used in COVID+
patients. This clinical trial will be adaptive in nature to
accelerate the identification of effective treatments [6].

Therapeutic postulations

A multitude and wide array of various drugs have been
postulated and some even attempted to be used as
effective treatments against the virus. The drugs have
ranged from antimalarials used in India as a prophylaxis to
the disease; namely chloroquine and hydroxychloroquine
(HCQ) [7], to the use of broad-spectrum antiviral drugs
such as Remdesivir in China [8]. The proverbial picture
for a possible treatment of the virus was further mudded
by the fact that ACE-2 inhibitor medication was initially
hypothesized to be damaging and then shortly after proven
to be somewhat beneficial in nature [9].

On conducting a systematic review of COVID19 and the
relative treatments undergoing trials, a pattern of
continued positive results and potential was noted with the
use of Corticosteroids. On further investigation it seems
likely that a potential drug which is very widely available
may be a dominant and effective weapon in the arsenal of
therapies used to combat the virus.

Dexamethasone

Dexamethasone, a cheap, widely available, long acting
corticosteroid which has been gaining popularity and to
some extent fame in the treatment of COVID19 patients.
Dexamethasone is a synthetic and low-cost steroid; it is
widely available in throughout the world. Dexamethasone
has selective glucocorticoid actions with zero of the
mineralocorticoid effects. Dexamethasone is a very potent
corticosteroid and it has a long duration of action.
Dexamethasone’s elimination half- life is around 3 hours
and it’s biological plasma half — life is more than 36 hours
[10].

The benefits and use thereof were made apparent after
very successful research conducted by the University of
Oxford. The Recovery trial, which is one of the world’s
largest clinical trials. This trial reported on June 16, 2020
that patients on Dexamethasone at a dosage of 6 mg per
day for 10 days have a dramatically reduced mortality
particularly in the COVID patients on ventilators. The
dexamethasone proved very beneficial in the milder cases
of the disease as well and reduced death by 20% in those
cases. The value and beauty of this data is that
dexamethasone is now the only drug in the world that has
proven to show tangible positive lifesaving effects when
used in the protocols for the treatment in severely ill
COVID-19 individuals [11].

Oxfords Recovery trial has revealed very positive results
in favor of the use of dexamethasone. 94 out of 324
ventilated patients on dexamethasone passed on; whereas
a proportionally higher 278 out of 683 patients without
treatment with dexamethasone passed on. The use of
dexamethasone therefore decreased the death rate from
40.7% to 29%. Similar findings were present for patients
receiving oxygen therapy as 275 out of 1279 treated with
dexamethasone passed on; whereas 650 out of 2064 being
treated without dexamethasone passed on. This portraying
a decreased death rate from 25% to 21.5%. The same
cannot be said for the use of dexamethasone in patients
receiving no respiratory support as 85 out of 501 patients
being treated with dexamethasone passed on; whereas 137
out of 1034 patients being treated without dexamethasone
passed on [12].

Mechanism of action

The mechanism of action of corticosteroids at a molecular
level is that it binds to the cytoplasmic glucocorticoid
receptors and stimulates the glucocorticoid response
elements (GRE), then transcription of m-RNA and gene
medicated  cellular  actions. Based upon this
dexamethasone produces it’s actions to be specific its
anti-inflammatory and immunosuppressant actions. As an
anti-inflammatory it will inhibit leucocyte migration into
the inflamed tissue, it will cause stabilization of lysosomal
membranes, decrease capillary permeability, suppress the
chemokines as well as the proinflammatory cytokines.
Dexamethasone will concomitantly cause the reduction of
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chemotaxis by monocytes and neutrophils, Inhibit the
phospholipase-A2, hence inducing a decrease in the
production prostaglandins, leukotrienes and platelet
activating  factor. As an immunosuppressant
dexamethasone has anti allergic actions such as inducing
the inhibition of the activation of cytotoxic T
lymphocytes and their proliferation, suppression of cell-
mediated hypersensitivity, it inhibits the function of
macrophages and reduce their ability to respond to
antigens. This affects phagocytosis. Further, production of
TNFo, interleukins (interleukin-1, interleukin-12, and
interleukin-18), interferon-gamma is reduced. The clinical
uses of dexamethasone is to treat certain lung diseases like
bronchial asthma, chronic obstructive pulmonary disease
(COPD), severe acute respiratory distress syndrome
(ARDS), Pneumonia as well as other conditions like
multiple sclerosis, shock, rheumatologic disorders,
meningitis, cerebral edema, certain types of cancers and is
also used as an adjuvant drug to treat emesis like post-
operative nausea and vomiting (PONV) and chemotherapy
induced nausea and vomiting (CINV) [13, 14].

Mechanism of action of Dexamethasone in COVID 19
The proposed mechanism of action by which the
dexamethasone drug acts is via impeding the dangerous
cytokine storm, an intense immune response that severely
renders the lungs damaged. This intense cytokine storm is
attributed to the severe complications and respiratory
failure noted in COVID19 patients. The long acting
dexamethasone would suppress this autoimmune
destruction and intense inflammatory reaction, thereby
sparing the lungs and the patient’s life [15].

Supportive research and data

It must be noted that this is not the first-time
dexamethasone and related drugs have been found to be
useful in such severe respiratory conditions. A
Randomised control Test in Spain conducted by Villar et
al during 2013-2018, administered intravenous
dexamethasone to 139 patients who had moderate-to-
severe ARDS and found that the mean number of
ventilator-free days was higher in the patients on
dexamethasone therapy as compared to the control group.
The results showed that early dexamethasone treatment
could reduce the number of days that ARDS patients
require mechanical ventilation, and it could reduce their
overall mortality [16].

The use of the dexamethasone group of drugs is further
supported by early findings in China. A study in Wuhan
found that the administration of methylprednisolone
significantly reduced the risk of death in Chinese patients.
Among patients with ARDS, those who received
methylprednisolone treatment 23 out of 50 (46%) died
while those who weren’t on treatment 21 of 34 (62%)
died. This proves that there was a considerably lower risk

of death in COVID-19 ARDS in patients who received
this systemic synthetic corticosteroid treatment [17].

Limitations and therapeutic usage

The use of dexamethasone, which is a high-level
corticosteroid does not present itself as a completely risk-
free therapeutic option. The dexamethasone group of
drugs are lifesaving in nature but, must be used with the
upmost level of caution in certain conditions. One of these
conditions is diabetes mellitus which has become and
established as well as one of the most prevalent risk
factors in patients with COVID19 who develop further
life-threatening complications [18]. A study conducted by
Theoharides et al, stipulates that the wuse of
dexamethasone, is double edged in nature as
dexamethasone is immunosuppressive in mechanism. This
very action of the drug could be problematic in mild cases
of COVID19, as dexamethasone would suppress both the
local and systemic immunity and could thereby induce
and create the environment for a superimposed secondary
infection [15].

Solutions and therapeutic regimen alterations to
diminish the limitations

The overview of the limitations dictates that the use of
dexamethasone on critically ill patients in the short term
would be beneficial but would be catastrophic in milder
cases in the recovery period, due to the
immunosuppressive nature of the drug. Theoharides et al,
has proposed a pulse therapy with dexamethasone
followed by the concomitant nebulization of the patient
with  nebulized triamcinolone. The triamcinolone
concentrating in the lung and thus having the added effect
of the drug without the adverse effect [15].

Global supply and therapeutic availability

The current global pharmaceutical market and trade is
pivoted on the COVID situation and its developments.
The supply and demand for various drugs has skyrocketed
and subsequently collapsed due to theories and the
subsequent invalidation of those theories in the treatment
of the virus. The case of dexamethasone is no exception.
In light of this recent discovery the global demand and
requirement for dexamethasone has seen a cataclysmal
surge. This is due to the up surging nature of the number
of patients with the virus. The global challenge is now to
ensure that there is a sufficient supply of dexamethasone
to meet the growing international demand. An increase in
production of dexamethasone will need to be orchestrated
by pharmaceutical companies in order to save lives [12].

Conclusion

It is therefore of paramount importance that the use of
dexamethasone in COVID19 cases is further studied and
understood. The benefits of the use of dexamethasone are
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undeniable and therefore the drug should be implemented
into the treatment regime with a guarded approach. The
world stands at a precipice of an unfounded and never
before encountered race, the race to synthesize and
develop a reliable, safe and cost-effective drug. A drug
which can be used for the prophylaxis and treatment of the
disease caused by COVID19. Current statistics project
that if such a drug is not obtained or synthesized in the
near future, it could relate to the loss of hundreds of
thousands of human lives.
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