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ABSTRACT: Due to the high mortality rate and rapid spread in the early phase of the COVID-19 pandemic, the
healthcare system used various treatment options. The pathology associated with COVID-19 includes inflammatory
responses which ultimately lead to multi-system organ failure or “cytokines storm”. Treating COVID-19 at the initial
stage of pandemic has become a challenge as there are no medications that have yet been approved by the FDA or other
regulatory agencies. There are many medications have been used by the practitioners to combat the severity of the
inflammatory responses. This article summarized the repurposed medications that have received attention during the
COVID-19 pandemic and provided an outline of the therapeutic agents, which are under clinical trial that may be
helpful to treat COVID-19. This article also emphasizes on pharmacist roles and responsibilities during disasters and
pandemics and discussed various vaccines undergoing clinical trials currently.
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1 . INTRODUCTION
For the past three years, the world has been suffering from the global pandemic of coronavirus disease
2019 (COVID-19) [1]. Due to the high mortality rate and rapid spread in the initial phase of the COVID-19
pandemic, the health system has deployed various treatment options, and the World Health Organization
(WHO) has issued guidelines to control the spread of the disease [2]. Despite all the measures taken, the
number of reported COVID-19 cases increased in almost all countries in the early phase of the COVID-19
pandemic. The global mortality rate of COVID-19 is 3.7%, almost three times that of influenza (1%), and the
highest number of deaths was documented in the United States of America [2, 3]. The pathology associated
with COVID-19 includes inflammatory responses that ultimately lead to multisystem organ failure (MSOF)
or a "cytokine storm" [3]. These pathological consequences make COVID-19 a serious infectious disease, as it
primarily affects the respiratory tract, followed by multiple organ injury.
Treating COVID-19 was a challenge as there were no defined treatment options approved by the FDA
or other regulatory agencies earlier. However, the National Institutes of Health (NIH) developed treatment
guidelines for patient care with COVID-19 by the interim guidance by World Health guidance (WHO).
During the hour of crisis, there are many pharmaceutical agents have been used to treat COVID-19 based on
experts’ opinions and scientific evidence. There are a few notable repurposed medications received attention
from healthcare professionals. Pharmacists as medication experts play a significant role in the management
of patients during the pandemic. In addition to this, the pharmacist is also involved directly in the clinical
trials. This article emphasizes the various therapeutic agents used from the pharmacists’ point of view. The
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roles and responsibilities of pharmacists in the management of drugs and various vaccines undergoing
clinical trials during the COVID-19 pandemic have also been discussed.
2. DISCUSSION
2.1. Pharmaceutical and biological agents
The National Institutes of Health (NIH) has developed guidelines for patient care management
towards COVID-19 by the interim guidance by WHO. The recommendations were based on experts’
opinions and scientific evidence. Public health safety depends mainly on a few measures like social
distancing, which helps to control the viral spread; this helps indirectly to decrease the surge in cases
worldwide and flatten the coronavirus curve. The following are the pharmaceutical agents currently used to
treat COVID-19. The list of pharmaceutical and biological agents is given in table 1.
Table 1: List of pharmaceutical and biological agents
Drug name

Anakinra

Arbidol
(Umifenovir)

Baricitinib

Approved
indication

Possible
action

mechanism

of

Role in COVID-19

Rheumatoid
Arthritis

Blocks the Interleukin -1
(IL-1) alpha and beta by
competitively inhibiting
the binding of IL-1 to its
receptor.

As the production of
inflammatory
cytokines is induced
by the coronaviruses
including IL-1 beta,
this mechanism may
be
beneficial
in
treating
COVID-19
[4]

Influenza and other
respiratory
viral
infections

Targets
the
S
protein/ACE2 interaction
and inhibits membrane
fusion
of
the
viral
envelope to the host cell.
[5]
It
also
possesses
antioxidant activity that
may protect cells through
prevention of oxidative
damage in mitochondria
and inhibition of lipid
peroxidation,
thus
contributing
to
the
compensation
of
oxidative stress due to the
viral disease [6]

In India, approval for
the Phase III trial of
this drug has been
secured by the Central
Drug
Research
Institute (CDRI) for
the
treatment
of
COVID-19.

Rheumatoid
Arthritis

It is an Anti-Janus kinase
Inhibitor
that
Acts
through the inhibition of
cytokine release, and thus
may limit the cytokine
storm associated with the
complications of COVID19 infection.

Additional remarks

A
randomized
controlled clinical trial
on
Baricitinib
combination
with
Remdesivir
has
begun. [8]
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Potent serine protease
inhibitor. In an animal
study, camostat mesylate
inhibit
the
transmembrane proteaseserine-2
enzyme’s
interaction and hence the
infectivity of SARS-CoV-2
in inhibited or the
function of SARS-Cov-2 is
crippled. [9]

Lopinavir/Ritonavir

An anti-retrovirus
protease inhibitor
drug combination
indicated for HIV
infection

The combination blocks
the replication of viral
genes through an enzyme
binding mechanism and
prevents proteolysis.

Nitazoxanide

Anti-parasitic drug.
Has
Broad
spectrum antiviral
activity
against
norovirus,
parainfluenza,
influenza, rotavirus
and
respiratory
syncytial virus

During viral replication,
nitazoxanide
interferes
with the host-regulated
pathways rather than
virus-specific pathways
[11]

Oseltamivir

Management
of
uncomplicated,
acute
influenza
infections in adults
who
are
symptomatic for 2
days or less

Ribavirin

Chronic hepatitis C
with compensated
liver disease.
Respiratory
syncytial virus in
hospitalized infants
and young children.

Lianhuaquingwen

Influenza

Inhibits
the
enzyme
neuraminidase within the
influenza virus particles,
resulting in inhibition of
viral replication, possibly
by interfering with viral
particle assembly and
their release from the host
cell.
Probably
acting
by
inhibition of RNA and
DNA synthesis, inhibition
of RNA polymerase, and
interference with the
completion of the viral
polypeptide coat [13]
Acts by inhibiting the
replication of SARS-COV2 and exerted antiinflammatory activity in
vitro. [14]

Clinical outcomes are
not significant among
hospitalized patients
with COVID 19.

Lopinavir alone has
a short half-life
with
poor
bioavailability.
Ritonavir through
cytochrome p-450
inhibition acts as a
booster
by
improving
the
bioavailability and
increasing
the
plasma half-life of
lopinavir. [10]

Trails are underway
to
explore
the
effectiveness of this
drug
in
treating
Covid-19 patients [12]
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Enhance
the
immune system by
various
mechanisms
that
include
antiviral,
antiproliferative,
immunomodulatory
activities.

Acts by inhibiting viral
RNA
transcription,
protein translation, and
post-translational
modification [15]

Rheumatoid
arthritis

Tocilizumab
is
a
recombinant humanized
anti-human
interleukin
IL-6 receptor monoclonal
antibody
of
the
immunoglobulin IgG1.
It acts by binding to both
soluble and membranebound IL-6 receptors and
thus has been shown to
inhibit IL-6 mediated
signaling

Though clinical trials
provided
evidence
that tocilizumab can
be included in the
treatment of COVID19
patients
with
severe illness, efficacy
and safety are still
being investigated [16]

2.1.1. Anakinra
Anakinra is a non-glycosylated recombinant human Interleukin -1 (IL-1) receptor antagonist,
previously approved for, rheumatoid arthritis. It inhibits the action of IL-1 by competitively binding to its
receptor. As the production of inflammatory cytokines is induced by the coronaviruses including IL-1 beta,
this mechanism may be beneficial in treating COVID-19 [4]. It is contraindicated with asthma or kidney
disease. Based on the available evidence it is an option to reduce the mortality, particularly in patients with
hyperinflammation.
2.1.2. Arbidol
Arbidol (Umifenovir), is an antiviral drug acting by inhibiting the viral envelope membrane fusion by
targeting the viral S protein/human ACE2 receptor interaction [5]. It also possesses antioxidant activity that
may protect cells through the prevention of oxidative damage in mitochondria and inhibition of lipid
peroxidation, thus contributing to the compensation of oxidative stress due to the viral disease [6]. This drug
is used as prophylaxis for, and treatment of influenza infections as well as treatment particularly those with
increased serum ferritin or elevated lactate dehydrogenase. It has been widely used in for its benefits over
peripheral oxygen saturation and significantly associated with reduced infection in COVID-19 patients.
2.1.3. Baricitinib
This drug is a Janus kinase inhibitor approved for management of rheumatoid arthritis. It acts through
the inhibition of cytokine release, and it may thus limit the cytokine storm associated with the complications
of COVID-19 infection. Baricitinib was well tolerated without serious adverse effects in patients with
moderately severe COVID-19 infection [7]. Also, a randomized controlled clinical trial on baricitinib in
combination with remdesivir has been started [8].
2.1.4. Camostat
Camostat is a potent serine protease inhibitor. Physiologically, the transmembrane enzyme proteaseserine-2 interacts between SARS-CoV-2 spike protein and the receptor protein ACE-II that allows the virus to
access human cells and infect them. In an animal study, camostat mesylate inhibit the transmembrane
protease-serine-2 enzyme’s interaction and hence the infectivity of SARS-CoV-2 is inhibited. Or the function
of SARS-CoV2 spikes protein is crippled [9].
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2.1.5. Lopinavir/Ritonavir (LPV/r)
Lopinavir/ritonavir is an anti-retrovirus protease inhibitor drug combination indicated for the
management of HIV-1 infection in addition to other antiretroviral drugs. The combination blocks the
replication of viral genes through an enzyme binding mechanism and prevents proteolysis. Lopinavir, a
protease inhibitor alone has a short half-life with poor bioavailability. Ritonavir through cytochrome p-450
inhibition acts as a booster by improving the bioavailability and increasing the plasma half-life of lopinavir.
However, LPV/r clinical outcomes are not significant among hospitalized patients with COVID-19 [10].
2.1.6. Nitazoxanide
Nitazoxanide is an antiparasitic drug, been shown to have broad-spectrum antiviral activity against
norovirus, parainfluenza, influenza, rotavirus, and respiratory syncytial virus. During viral replication,
nitazoxanide interferes with the host-regulated pathways rather than virus-specific pathways [13].
Nitazoxanide and tizoxanide (nitazoxanide metabolite) showed similar inhibitory activity towards MERSCoV in-vitro studies [11].
2.1.7. Oseltamivir
Oseltamivir was approved for the management of uncomplicated, acute influenza infections in adults
who are symptomatic for 2 days or less. It inhibits the enzyme neuraminidase within the influenza virus
particles, resulting in inhibition of viral replication, possibly by interfering with viral particle assembly to get
released into the host cell. Trails are underway to explore the effectiveness of this drug in treating Covid-19
patients [12].
2.1.8. Ribavirin
Ribavirin is an antiviral indicated for treating chronic hepatitis C with compensated liver disease, and
for the treatment of hospitalized infants and young children infected with the respiratory syncytial virus. It
probably acting by inhibition of RNA and DNA synthesis, inhibition of RNA polymerase, and interference
with the completion of the viral polypeptide coat. A clinical trial is going on for their combination with
interferon [13].
2.1.9. Lianhuaqingwen
Lianhuaqingwen capsule is a Chinese herbal product originally used to treat cold and flu. This
compound inhibited the replication of SARS-COV-2 and exerted anti-inflammatory activity in vitro [14].
2.1.10. Interferons
Interferons, comprising three sub-types α β and γ they enhance the immune system by various
mechanisms that include antiviral, antiproliferative, immunomodulatory activities. Their antiviral effects are
mediated by inhibiting viral RNA transcription, protein translation, and post-translational modification [15].
2.1.11. Tocilizumab
Tocilizumab is a recombinant humanized IL-6 receptor blocking monoclonal antibody of the
immunoglobulin IgG1. It acts by binding to both soluble and membrane-bound IL-6 receptors and thus has
been shown to inhibit IL-6 mediated signaling. Though clinical trials provided evidence that tocilizumab can
be included in the treatment of COVID-19 patients with severe illness, efficacy and safety are still being
investigated [16].
2.2. Vaccines
Vaccine platform technologies use a platform-based carrier that can be modulated with antigenic
components of target pathogen. There are several platforms under trial, each with different advantages and
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drawbacks. One of the foremost difficulties in the development of the COVID-19 vaccine was the presence
of undesired immunopotentiation as eosinophilic infiltration or increased infectivity, which lead to
infections after immunization with entire virus vaccines or spike protein vaccines [17]. The list of vaccines
are given in table 2.
Table 2: List of vaccines
Platform

DNA

Candidate

Sponsor Company
/ institute

INO-4800

INOVIO

bacTRLSpike
GX-19
COVIDeVax
Adenovirusbased
vaccine

Symvivo
Genexine
Takis
Biotech
ImmunityBio,
NantKest [24]

Trial phase
Phase
2
trial [18]
Phase
1
[19]
Phase2/3
Phase 1/2
[20]
Pre-clinical
phase
3
clinical
trials
Pre-clinical
[21]
Phase
3
with 30,000
participant
s

Plasmid
DNA

ZyCoV-D
[23]

Zydus Cadila

Recombinan
t DNA

Recombinan
t vaccine

Sanofi,
Bio

mRNA-1273
[24]

Moderna

BNT162
[25,26,27]

BioNtech

Phase1/2/
3

SCB-2019
[29]

GSk,
Clover
Biopharmaceuticals
, Dynavax and
Xiamen Innovax

Phase 3

NVXCoV2373
[30]

Novavax

Phase 3

Translate

RNA

Protein

UQ-CSL
V451
Adjuvant
recombinant
vaccine
candidate
[31]
COVAX-19

Gp96 heat
shock
protein
backbone

Viral vector
(nonreplicating)

University
Queensland
and
Sanofi/GSK [32]
Anhui
Zhifei
Longcom
Biopharmaceutical,
Institute
of
Microbiology of the
Chinese Academy
of Sciences
Vaxine pvt Ltd [33]

Gp96-based
vaccine [34]

Heat Biologics

AZD1222
(Chimpanze
e adenovirus
vaccine
vector)

University
Oxford [35]

Ad5-nCoV

CanSino
[36]

Phase 1

Advantages/
Benefits

Drawbacks/ Risks

Can be used in
immunocompromise
d patients. Has long
term stability and
oral formulations are
possible

No approved DNA
vaccines.
Has
Variable
immune
responses

No
potential
for
infectious
mutagenesis.
Has
Strong early antiviral
responses,
both
humoral and cell
mediated.

Inflammatory
reactions
possible.
Boosting
likely
necessary to achieve
robust
and
long
lasting immunity

Strong
antibody
responses.
Largest
category of current
COVID-19
vaccine
candidates.

Need for adjuvants.
Potentially
lacking
correct glycan shield
of native virus

Strong
antibodies
and
cellular
responses.

Not
suitable
for
immunocompromise
d patients. Variable
immunogenicity.

Phase 3

Phase 1
PreClinical

of

Biologics

Phase 3

Phase 3
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Ad26SARSCoV-2-S [38]
GamCOVID-Vac
[37]
CoronaVac
COVID-19
vaccine

Johnson
&
Johnson-Janssen
Gamaleya research
institute, Acellena
Contract
Drug
Research
and
Development
Sinovac

Review Article
Phase 1

Phase1/2

Phase 3

Good safety and
immunogenicity [39]

sinopharm

Phase 3

BBIBP-CorV
[40]

Beijing Institute of
Biological Products

Phase 3

Covaxin

Bharat
Biotech;
National Institute
of Virology

Phase
[41]

Inactivated
whole virus

PittoCoVacc
[42]

University
Pittsburgh

Pre-clinical

Live
attenuated
vaccine [43]

Bacillus
CalmetteGuerin
(BCG) liveattenuated
vaccine

University
of
Melbourne
and
Murdoch
Children’s
Research Institute

Viral vector
(replicating)
[44]

Recombinan
t vaccine

Vaxart

Virus
(inactivated)
vaccines

of

Complicated to scale
up manufacturing.

Efficient
productivity. Good
genetic stability
3

Phase2/3

Low morbidity and
mortality
rate.
Powder form has
longer shelf life and
stronger stability

Risk of
severity

Phase 2

Strong antibody and
cellular response

Possible
inflammatory
adverse effects
Requires more time
for
developing
antigen
producing
lines

Plant-based
adjuvant
COVID-19
vaccine
candidate
[45]

Medicago

Phase 3

Can develop oral
vaccines.
Efficient
syntheses of complex
proteins

Selfreplicating
RNA
and
nanoparticle
nonviral
delivery
system

LUNARCOV19 [46]

Duke-NUS Medical
School

Phase 1/2

NA

NA

Novel genebased

AACOVID
[47]

Massachusetts Eye
and Ear; University
of Pennsylvania

Pre-clinical

NA

NA

Precision
Nano
Systems’
RNA
vaccine
SelfAssembling
vaccine

mRNA lipid
nanoparticle
(mRNALNP)
vaccine

CanSino Biologics,
Precision
Nano
Systems

Early
research

NA

NA

Halovax [48]

MGH vaccine and
immunotherapy
center

Pre-clinical

NA

NA

increased

2.2.1. DNA based vaccines
Various vaccines are being proposed and currently under clinical trials, based on DNA platforms. The
advantage of the DNA platform is that it can be used in immunocompromised patients. DNA based vaccines
possess long-term stability and have the possibility of making oral formulations. However, there are no
approved DNA vaccines so far because of their variable immune responses. Inovio pharmaceuticals are
developing a vaccine named INO-4800 which is in phase 2 trials [18]. They have reported positive results
after experimenting on rhesus macaques that were challenged with SARS CoV-2. These primates developed
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durable antibody and T cell responses along with memory T and B cell responses. INO-4800 was also found
to inhibit replication of SARS-CoV-2 in mice. Another vaccine, bacTRL-Spike developed by Symvivo is
currently being evaluated in the phase 1 trial [19]. This is a bifidobacterial monovalent SARS-CoV-2 DNA
oral vaccine candidate. Another vaccine, GX-19, sponsored by Genexine is being tested in South Korea and is
currently in Phase 2/3 clinical trial with 190 healthy participants randomized to receive the vaccine or
placebo. COVID-eVax by Takis Biotech [20] is in Phase 1/2 trials. Zydus Cadila is researching ZyCoV-D [23],
a plasmid DNA vaccine candidate for COVID-19 that targets the viral entry membrane protein of the virus.
This vaccine is in phase 3 trials.
2.2.2. RNA based vaccines
In virtue of their strong early antiviral responses, both humoral and cell-mediated, in addition to the
lack of potential for infectious mutagenesis make them good candidates for vaccine development. However,
the disadvantages associated with RNA platform-based vaccines are that they might have inflammatory
reactions and need additional boosting to achieve long-lasting immunity. Vaccine named mRNA-1273,
sponsored by Moderna [24] is currently in phase III trials with 30,000 participants. During its phase 1 trial, it
successfully produces neutralizing antibody titers in 8 participants. It has now been granted fast track
designation by FDA. BNT-162 by Pfizer and BioNTech [25], was initially four vaccine candidates- two
candidates consisting of nucleoside modified mRNA-based (modRNA) [26], the third one uridine‐containing
mRNA-based (uRNA) [27], and the fourth candidate is self-amplifying mRNA based (Sanaa) [28]. modRNA
has been chosen to move forward in the phase 2/3 trial.
2.2.3. Protein-based vaccine
Protein-based subunit vaccines present an antigen to the immune system rather than a complete virus
particle, using the pathogen's specific, isolated protein. These vaccines show strong antibody responses and
currently form the largest category of COVID-19 vaccine candidates. SCB-2019 is developed by GSK, Clover
Biopharmaceuticals, Dynavax, and Xiamen Innovax [34]. This vaccine uses Clover’s S-Trimer platform,
GSK’s AS03 adjuvant, and Dynavax’s CpG 1018 adjuvant. Novavax developed NVX-CoV2373 is a perfusion
protein nanoparticle vaccine candidate for COVID-19 [30]. Phase 1 positive results showing antibody
response at various dose levels have been reported in patients received this vaccine. The Adjuvant
recombinant vaccine candidate sponsored by Anhui Zhifei Longcom Biopharmaceutical [31], Institute of
Microbiology of the Chinese academy of sciences has reached phase 3 trials. Lead-based protein candidate
that is still in the preliminary studies in the pre-clinical phase funded by the University of Queensland and
Sanofi/GSK [32]. Covax-19, a monovalent recombinant protein vaccine and Molecular clamp vaccine [33]
has entered phase 1 trial. They are sponsored by Vaxine Pvt Ltd and the University of Queensland
respectively. The Gp96 - based vaccine [34], which is produced based on the protein platform is being
studied in combined sponsorship of Heat biologists and the University of Miami. According to them, the
vaccine could expand human-HLA-restricted T-cells against immunomodulant epitopes of SARS-CoV-2
spike protein.
2.2.4. Viral vector (non-replicating) based vaccine
There are 4 candidates developed using this platform. AZD1222, developed by the University of
Oxford, is a chimpanzee adenovirus vaccine vector. It is currently in phase 2/3 trials [35]. The preliminary
phase showed a good safety profile with acceptable antibody response. Ad5-nCoV by CanSino biologics
entered phase 3 [36] with a good immunogenic and humoral response seen during phase 1 trials. GamCOVID-vac [37] by Gamaleya research Institute and Ad26SARS-CoV-2-s [38] by Johnson & Johnson are in
phase 1/2 and preclinical studies respectively. These vaccines show strong antibody and cellular responses
but are not suitable for immune-compromised patients.
2.2.5. Inactivated virus vaccines
These candidates show strong immune responses with efficient productivity and good genetic
stability. Four candidates developed using this platform are currently in various stages of trials. CoronaVac
by Sinovac is a formalin-inactivated and alum-adjuvanted candidate vaccine. This has entered phase 3 after
http://dx.doi.org/10.29228/jrp.246
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the results from the previous trials showed good safety and immunogenicity [39]. COVID-19 vaccine by
Sinopharm and BBIBP-CorV [40] by Beijing institute of biological products are in phase1/2 trials. Covaxin,
an Indian-based product developed by Bharat biotech and the national institute of virology has entered
phase 3 trials [41]. PittoCoVacc, an inactivated whole virus vaccine funded by the University of Pittsburgh is
in preclinical studies [42].
2.2.6. Live attenuated vaccine
Bacillus Calmette-Guerin (BCG) live attenuated vaccine, is indicated for COVID-19 patients having a
higher risk of disease [43]. It is currently in phase 2/3 trials. The advantages of this vaccine may include it
has low morbidity and mortality rate; it is formulated as powder so it has a longer shelf and stronger
stability. The University of Pittsburgh developed a measles vector vaccine towards COVID-19 is in the
preclinical study.
2.2.7. Viral vector vaccines
An oral recombinant vaccine developed by Vaxart in collaboration with Emergent Biosolutions and
Kindred Bio showed positive preclinical results entered phase 2 trials [44].
2.2.8. Plant-based vaccine
Plant-based adjuvant COVID-19 vaccine sponsored by Medicago, GSK is in phase 1 trials. A dose of
this vaccine yielded a positive antibody response [45].
Other vaccines under development
Self-replicating RNA and nanoparticle delivery system platform-based vaccine LUNAR-COV19 is sponsored
by a medical school in Singapore. It is in the pre-clinical studies [46]. Recombinant Vesicular stomatitis, a
vaccine developed based on Vesicular Stomatitis virus technology is in the preclinical stage and sponsored
by Merck and IAVI [47]. AACOVID, a novel gene-based vaccine candidate for COVID-19 is currently being
developed by the Massachusetts hospital, together with the University of Pennsylvania. CanSino biologics’
mRNA lipid nanoparticle vaccine and Halovax a self-assembling vaccine by MGH vaccine and
immunotherapy center are still in early research [48].
2.3. Pharmacists’ role in COVID-19
2.3.1. Community pharmacist
Community pharmacists played a vital role in responding to symptoms, supplying medicines, promote
healthy lifestyle. They been regarded as researchers, counselors, and mentors of patients [49]. Community
pharmacists are one of the easily, free of charge, accessible healthcare professionals, and this has been shown
in earlier emergency preparedness and the response during Ebola and Zika outbreaks. Similarly, community
pharmacists are delivering their role towards public health in dealing with this crisis COVID-19.
Community pharmacist functioned as substitute to primary care providers in rural areas by providing the
COVID-19 medication and preventative supplies (face masks, sanitizer, and disinfectants) where patients are
facing shortage of primary care providers [49]. Community pharmacists have offered essential services to
confront the COVID-19 health catastrophe by patient education, drug dispensing, psychological support,
chronic disease management, vaccination, inhibiting misinformation and pharmaceutical supply chain
management. Community pharmacists adapted the technology to minimize direct contact by virtually
meeting patients [49]. Community pharmacist succeeded in controlling community transmissions by patient
education, social distancing, mask mandate, testing, and vaccination. Community pharmacists reduced the
burden on healthcare system by unnecessary hospital visits and for patients by reducing the healthcare
expenditure.
2.3.2. Hospital pharmacist
Hospital pharmacists played a vital role in medical collaborative team by engaging in treatment and
managing COVID-19 infections whilst providing healthcare services to chronic disease patients [50]. Amid
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COVID-19 hospital pharmacist responsibilities expanded and became an inherent part of planning and
responding to pathogens by partaking in antimicrobial programs, which is of paramount significance during
COVID-19. Medication reconciliation and treatment charts reviews became the principal responsibility of
hospital pharmacists to fight the drug shortages and to manage the supply chain. There by implementing
conservation strategies, choosing drug alternatives aided their battle with COVID-19. Hospital pharmacist
developed local therapy protocols to determine the safety and effectiveness of repurposing antiviral drug
treatment and antibiotics use in COVID-19 patients. During this catastrophe hospital pharmacists are not
only available to treat/prevent the infections but also emotionally supported the patients. Shortage of PPE in
most hospitals due to the constrained availability didn’t prevent the hospital pharmacist to provide care for
their patients even when they are vulnerable to the infections. Testing & vaccination by hospital pharmacist
play a vital role in bringing down the number of COVI-19 infections.
2.3.3. Crisis management
Pharmacists play a major role in reducing COVID-19 virus spreading among population by creating
awareness among the community and helping them to understand the pandemic situation properly. This
pandemic made evident the crucial role of a pharmacist in health care system. Pharmacists educate the
community to distinguish the symptoms among common cold, flu, and COVID-19 infections. This helps in
the early identification of suspected individuals. Pharmacists provide proper instructions for the selection
and safe use of disinfectants, hand hygiene, proper use of masks, and self-protection strategies while being
outdoor and at the workplace.
2.3.4. Extended role of pharmacists
Pharmacists collaborate with non-governmental organizations (NGOs), health departments, and
disaster management teams to provide optimal care for COVID-19 patients [51]. Pharmacists along with the
NGO, manage the drug supply cycle. In disaster zones, pharmacists’ tasks include but are not limited to
dispensing drugs to sick people. They provide pharmaceutical care for patients who underwent surgery,
wound dressing, and changing bandages. Not like preceding pandemics coronavirus is obstinate but
pharmacists are embracing innovative strategies and working at the forefront of an interdisciplinary team of
physicians, nurses, paramedics, and nontechnical staff. Pharmacists play a critical role in facilitating patients
and physicians to combat the COVID-19 infection. Pharmacists are not only reliable but also accessible
professionals for patients during pandemics. Publication about COVID-19 by pharmacists brought
awareness about vaccination, drugs under clinical trials, and their outcomes. Roles of Pharmacists during
disasters and pandemics are provided in figure 1.
Figure 1: Roles of Pharmacists during disasters and pandemics
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4. CONCLUSIONS
A prophylactic strategy is appropriate management for COVID-19 and is critical for reducing
mortality and morbidity from the disease. Scientists around the world are working extensively on
therapeutic strategies and vaccines for this virus. This update summarizes therapeutic interventions
currently in clinical trials and other available treatment options. In addition, the contribution of pharmacists
and their expanded role in COVID-19 is presented.
5. MATERIALS AND METHODS
A prophylaxis strategy is appropriate management for COVID-19 and is crucial to reducing the
Morbidity and mortality of the disease. Scientists around the globe are working comprehensively on
therapeutic and preventive strategies for this virus. In this update, the therapeutic interventions under
clinical trials and other management options available have been summarized. Along with that, the
contribution of pharmacists and their extended roles toward COVID-19 are also presented.
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