
 

 

 
Innovators in  

Medical & Health Sciences 

 
Print ISSN:  

Online ISSN:  

 

REVIEW ARTICLE 
 

 

 

 

 

 

 

 

 

 

 

 

 

Edited by:  

Farhat Yasmeen, Faisalabad, 
Pakistan  

Reviewed by:  

Arruje Hameed, Govt. College 
University, Faisalabad, Pakistan  

Razia Kausar, University of 

Agriculture, Pakistan  

*Correspondence:  

Muhammad Ans 
ans16696@gmail.com  

Wajeeha Munawar 
wajeehamunawar66@gmail.com 

Specialty section:  

This article was submitted to 
Infectious Diseases, a section of 

the journal “Innovators in 
Medical and Health Sciences” 

Received: 06 January 2020 
Accepted: 03 March 2021 

Revised: 00 April, 2021 
Published: 00 April, 2021  

Citation:  

Ans et al., (2021), The potential 
therapeutics and recent 

advancements in vaccine 
development against COVID-19. 

Innt. Med. Health Sci.  1(1): 01-06. 
Uoi: 01-06-1(1)2021MHS21-01 

 
 

Peer-reviewed  
Open access 

Journal by Innovative 
Scientific Information & 

Services Network 
 

Available online at 
www.isisn.org 

 

 

 

 

 

 

 

 

 

 

 

 

The potential therapeutics and recent 
advancements in vaccine development 
against COVID-19 

Muhammad Ans1, Wajeeha Munawar2 and Saher3 
 
1Department of Medicine, Lahore Medical and Dental College (LMDC), Lahore. Pakistan 
2Nuclear Institute for Agriculture and Biology College (NIAB-C), Pakistan Institute of Engineering 
and Applied Sciences (PIEAS), Jhang Road, Faisalabad 38000, Pakistan 
3Department of Medicine, University Medical and Dental College (UMDC), Faisalabad, Pakistan  

 
The world faced today a corona virus disease 2019 (COVID-19) a pandemic, which is 
caused by Middle East severe respiratory syndrome corona virus (MESRS-CoV). With 
rapidly accumulating corona virus patients it spread substantially and poses a significant 
threat to health and economy across the globe. The high rate of transmission and global 
spread of COVID-19 imposed urgency to discover promising treatment against MESRS-
CoV. To date, there is no specific treatment available to eradicate or prevent COVID-19. 
However, many of therapeutic strategies are being taken into account to reduce the robust 
face of this virus transmission. In recent, different therapeutic strategies and drug candidates 
are in the clinical trials to combat COVID-19. Here, we highlight transitions and summarized 
several promising therapeutic approaches that are under consideration against MESRS-
CoV.  
 
Keywords: Middle East severe respiratory syndrome corona virus (MESRS-CoV), Passive immunization, 
antiviral approved drugs 
 

INTRODUCTION 
The world currently encountered dreadful pandemic of COVID-19 which is caused by a novel 
corona virus called severe acute respiratory syndrome corona virus (SARS-CoV-2) 
(Rodríguez-Morales, MacGregor et al. 2020).The genome of SARS-CoV-2 is positive-sense 
single-stranded RNA, of corona viridae family which caused common cold severe and fatal 
illnesses to the wide range of hosts including human (Gorbalenya, Baker et al. 2020). During 
2002-2003, a novel SARS-CoV, was found responsible for severe frequently fatal respiratory 
disease with prominent stemic symptoms of severe acute respiratory syndrome (SARS) in 
southern China (Sahin, Muik et al. 2020). So the virus transmission from an animal to 
humans at a wildlife market or bats was reported. The virus probably has come from camels 
and bats. In the year of 2019, a novel strainSARS-Cov0-2 has been emerged; the outbreak 
of this novel virus disrupted global health care systems almost in every country of the world 
(Rodríguez-Morales, MacGregor et al. 2020). The COVID-19 is a provoking panic for a 
number of reasons. It is a novel virus, meaning no one has immunity, and until no vaccine 
are available thus far. In very recent, tremendous efforts have been made to understand its 
fundamental molecular biology that can help out many indications for therapeutic targets to 
combat COVID-19. After the rapid accumulation of patients and death rate in china many 
rapid virological, clinical and epidemiological researches for developing vaccine against 
corona virus had taken place in Wuhan, Hubei China on 31 December, 2019 (Chen, Liu et 
al. 2020). The early reports from Wuhan research labs stated that there were no human to 
human transmission but later on spread was occurred across the borders via direct human 
contact (Peeri, Shrestha et al. 2020). In order to save mankind from CoVID-19, an 
understanding of host interaction, transitions phases and control would enable us to 
overcome this pandemic. The key objective of this article is to present the transition of 
COVID-19 and also to discuss several therapeutic strategies and approaches that might 
have the potential to combat the current pandemic of COVID-19. 

http://www.isisn.org/
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Epidemic to Pandemic 
Since December 2019, a global concern to humanity 

is appearance of a pneumonia-like respiratory disease in 
Wuhan, province of China. Afterward the World Health 
Organization (WHO) given name to this new virus was 
2019-novel-coronavirus (2019-nCoV). The novel virus has 
quickly spread worldwide, infecting millions of the people 
since its first report in China (Rodríguez-Morales, 
MacGregor et al. 2020). Later in a very short time period, 
SARC-CoV-2 spread robustly. Because of its very high 
transmission rate, virus has engulfed every populous 
continent within few months. Currently, the virus has 
spread to 217 countries worldwide and COVID-19 cases 
have risen to a number of 43,031,116 while, 1,156,019 
deaths have been reported due to COVID-19 since it first 
reported in December 2019 (on October 25, 2020). 
Hence, the WHO has declared COVID-19 a worldwide 
pandemic (Sahin, Muik et al. 2020).  

In Pakistan, the first ever case of COVID-19 was 
reported in Karachi in a person who traveled from Iran. 
Afterward, rapid increase in affected individual number 
and many number of mortalities occurred in Pakistan 
within few months. According to the current data for 
Pakistan, the COVID-19 reported cases are 327,895 along 
with 6,736 deaths (on October 25, 2020).  

 
Therapeutic strategies to halt COVID-19 
Vaccine development 
A very prominent approach against COVID-19 is the 

vaccine development, which boost host immune system to 
fight antigen and prevent the disease event. To date 
several vaccines are underway in the clinical trials and are 
in different phases (Table 1). In vaccine development, 
firstly clinical trials are designed in order to measure the 
safety and efficacy of a new drug or vaccines including 
various phases with advancement of patient recovery 
(Peeri, Shrestha et al. 2020). Vaccine development can 
take several years however, advances in genetic 
engineering accelerate the time frame for vaccine 
development (Le, Andreadakis et al. 2020).  

For the SARS-CoV-2 vaccine development many 
different strategies are being tested and implemented. 
Most of these strategies are including targeting the 
surface-exposed spike (S) glycoprotein or S protein which 
works as the inducer of neutralizing antibodies (Wang 
2020). This strategy has been attempted in order to 
vaccine development by using S1-receptor-binding 
domain (RBD), DNA, or viral vectors. Another way is 
targeting recombinant adenovirus-based expressing 
MERS- CoV S protein for the vaccine development (Le, 
Andreadakis et al. 2020). The need of the time is the 
robust and extensive accelerating clinical studies that will 

help to understand SARS-CoV-2, and then it can further 
anticipate safe and effective vaccine to fight against 
COVID-19. 

Many Pharmaceutical industries working in the 
development of vaccine against COVID-19 for instance 
China’s Cansino Biological with Beijing Institute of 
Biotechnology mutually working on vaccine development 
which is on second trial phase. Similarly Moderna and 
Inovio U.S. pharmaceuticals are also working on it. Rocky 
Mountain Laboratories incorporated with Oxford University 
working on the development of a chimpanzee adeno-
virus-vectored COVID-19 vaccine candidate (Cohen 
2020). The Coalition for Epidemic Preparedness 
Innovations (CEPI) in partnership with the University of 
Queensland is working on molecular clamp vaccine 
platform against various viral pathogens as well as MERS-
CoV. In addition, CEPI has announced funding to 
“Modern” for mRNA therapeutics and vaccines 
development (Cohen 2020). They are focusing on mRNA 
vaccine with the Vaccine Research Center (VRC) of the 
National Institute of Allergy and Infectious Diseases 
(NIAID), a part of the National Institutes of Health (NIH) 
because RNA vaccine is more flexible in design, does not 
integrate into the genome as well as RNA vaccine have 
been shown to be safe and well tolerated in clinical trials 
(Mulligan, Lyke et al. 2020). In current days, mRNA based 
vaccine among others are underway to phase-3 after 
showing very promising results in phase 1 and 2 clinical 
trials (Mulligan, Lyke et al. 2020). 

 
COVID-19 candidate vaccines in Phase III trials 
Several number of COVID-19 candidate vaccines are 

under clinical evaluation. Among these, more than 08 
candidate vaccines are advancing to clinical phase III 
trials. Furthermore, more than hundred candidate 
vaccines are in preclinical evaluation (Le, Andreadakis et 
al. 2020). Most vaccines are designed for a two-dose 
schedule with exceptions of some vaccine which are 
single dose. To-date, vaccine called Sputnik V against 
COVID-19 has been approved by the Ministry of the 
Health of the Russian Federation (Burki 2020). However, 
experts have raised many concerns to the robust approval 
of vaccine in context of therapeutic efficacy and safety 
testing in large-scale clinical trials (Mahase 2020). 

 
Passive immunization 
Passive immunization is a kind of immunity 

development against antigen. In 19th century antibodies 
were used for treatment of different diseases as they are 
introduced into the body to boost host immunity and work 
as a prophylactic or fight against certain infectious 
diseases. Passive immunization is short-lived that only 
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last for few months (Zeitlin, Cone et al. 2000). 
As an intervention in exposed individuals and direct 

inoculation of monoclonal antibodies (mAbs) have an 
effective role in control of COVID-19 (Wang, Li et al. 
2020). It has been noted that patients who suffered in 
SARS have capability of neutralizing antibody response. 
So the use of mAbs as targeted against specific domains 
in MERS-CoV-S protein during clinical trial. These mAbs 
bind the epitope sites of antigen by interacting with 

receptor binding, membrane fusion and salicylic acid-
binding sites which are main entry sites of MERS-CoV-S 
protein (Wang, Li et al. 2020). A combination therapy 
using mAbs along with other potential drugs could be a 
model therapeutic choice for COVID-19. Moreover, 
boosting the immune system of individuals through 
nutritional intervention might play a very crucial role in 
eradicating this pandemic (Zhang and Liu 2020).  

 
 

Table 1: Ten candidate vaccines in phase III clinical evaluation 

Organization/Developer 
 

Phase Vaccine 
platform 

Location of phase 
III studies 

References 

Sinovac Biotech  III Inactivated 
virus  

Brazil (Poland, 
Ovsyannikova 
et al. 2020) Wuhan Institute of Biological 

Products / Sinopharm 
 III Inactivated  

virus 
United Arab 
Emirates 

Janssen Pharmaceutical 
Companies 

III Viral vector  
base 

USA, Brazil, 
Colombia, Peru, 
Mexico, Philippines, 
South Africa 

CanSino Biological Inc. / Beijing 
Institute of Biotechnology 

III Viral vector 
base* 

Pakistan 

Beijing Institute of Biological 
Products / Sinopharm 

 III Inactivated  
virus 

China (Mohammad 
S.Khuroo 
2020) 

University of Oxford / 
AstraZeneca  

 III Viral vector * United States of 
America 

(Mahase 
2020) 

Gamaleya Research Institute   III Viral vector  
base 

Russia (Burki 2020) 

Novavax  III Protein subunit The United Kingdom (Bingham 
2020) 

Moderna / NIAID   III Nucleic acid 
(RNA) 

USA (Bell 2020) 

BioNTech / FosunPharma / 
Pfizer  

 III Nucleic acid  
(RNA) 

USA, Argentina, 
Brazil 

* Single dose schedule 
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Figure 1: Traditional Vaccine Development Process 

 
 
 
 
However, further evaluation is mandatory at this stage 

of passive immunization before approving the 
effectiveness of combination therapeutics. In order to 
minimize or diminish the current scenario of corona virus 
patients in Pakistan, the government of Sindh has already 
approved administration of passive immunization for the 
treatments of corona patients till the vaccine development 
or until the availability of specific treatment.   

 
Antiviral and others therapeutics 
The diversity of anti-CoV agents in response to this 

current pandemic, many of therapeutic compound’s 
evaluation as anti-COVID-19 agents is still required.  
Certain compounds are in phase III trials, containing 
remdesivir, oseltamivir, ASC09F (HIV protease inhibitor), 
lopinavir, ritonavir, darunavir, and cobicistat (Villas-Boas, 
Rescia et al. 2020). There is more time required for the 
development, process, and evaluation for approval of 
vaccine against COVID-19 in order to proper treatment of 
patients (Figure 1). Therefore, in this compressed time 
scale, new therapeutic agent for COVID-19 is not possible 
with regard to current time situation. But the drug 
repurposing approach can play their part to combat 
COVID-19. It is because of such kind of medications prove 
to be beneficial with some aspects of easy availability, 
recognized pharmacokinetic and pharmacodynamics 
characteristics, solubility, stability, side effects, and also 
well-established dosing regimens (Parvathaneni and 
Gupta 2020). In addition, many others in vitro studies 

seem to be effective antiviral approved drugs i.e. ribavirin, 
penciclovir, nitazoxanide, nafamostat, and chloroquine 
against COVID-19. Amongst the assessed therapeutics, 
both remdesivir and chloroquine were observed as highly 
effective in governing COVID-19 (Millán-Oñate, Millan et 
al. 2020). Dexamethasone is reported reducing mortality 
in patients requiring oxygen due to COVID-19 infection 
(Group 2020). However, there are insufficient evidence to 
prove the hydroxychloroquine or chloroquine efficacy and 
safety to treat COVID-19 hospitalized patients 
(Hernandez, Roman et al. 2020). Remdesivir is reported 
decreasing the recovery time by 2.5 days, but its clinical 
utility remains to be confirmed (Goldman, Lye et al. 2020, 
Islam, Nasiruddin et al. 2020). However, recent trials to 
check the efficacy of remdesivir and hydroxychloroquine, 
for the treatment of COVID-19 patients shows no 
significant results (Torjesen 2020). While most recently, 
remdesivir (Veklury) shown efficacy in clinical trials and 
approved by Food and Drug Administration (FDA) for 
hospitalized COVID-19 patients age 12 and up.  

CONCLUSION 
The current pandemic COVID-19, demands the urgent 
development of promising therapeutic approach to combat 
this outbreak. Many conventional and advanced 
therapeutic approaches such as passive immunization, 
antiviral drugs, and vaccine development have shown 
promising results against the COVID-19. However, these 
approaches need further evaluation in depth for safety and 
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efficacy of these approaches at clinical level. Advances in 
the technologies make possible and have the capability of 
robust development of improved and specific drug or 
vaccine within the short period of time. Hopefully, the 
ongoing tremendous efforts for the development of 
specific treatment to combat COVID-19 pandemic is 
possible in near future. 
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