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Attempts for Remedies for Novel Coronavirus SARS-CoV-2 Infection:

Drugs, Antibodies, Vaccine

Alok Bandyopadhyay1

Abstract:

In the year of 2019, a novel coronavirus designated as SARS-CoV-2 was discovered in samples of

broncho-alveolar lavage fluid from a patient of Wuhan, China, and the disease caused by this virus is known as

Covid-19. The virus is highly contagious and transmits through person to person contact and deadly in nature. A

few works were done on the biochemical and immunological characterisations. Due to its deadly nature scientists

are trying to prevent the infection from various aspects eg, drugs, antibodies, and vaccine. Within drugs group

antiviral agent remdesivir yielded good results in phase I clinical trial and a few others are in process. Scientists are

pursuing with anti-inflammatory agents and dexamethasone which showed promising results. Various antibodies

including convalescent serum and monoclonal antibodies are also tried in clinical trials and results are in process.

Since Covid-19 originated from SARS-CoV-2 infection, so scientists believe vaccine will be a better medicine.

Several companies and universities are trying to develop vaccine. Preliminary results of some of these vaccines are

promising. Further work is in progress.

Overall, scientists are working in several areas for the prevention of Covid-19 disease.
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Introduction:

In the year of 2019, a new coronavirus was identi-

fied in samples of broncho-alveolar lavage fluid from a pa-

tient from Wuhan, China, and a new coronavirus was in-

troduced in the name designated as SARS-CoV-2 and the

disease caused by this virus is known as Covid-19 (Fig 1).

It spreads slowly all over the world. It was epidemic in one

time and now it is pandemic. The virion has a nucleo capsid

composed of genomic RNA and phosphorylated nucleo-

capsid (N) protein, which is buried inside phospholipid bi-

layers and covered by spike proteins. The membrane (M)

protein (a type III transmembrane glycoprotein) and the

envelope (E) protein are located among the spike (S) pro-

teins in the virus envelope. CoV were given their name based

on a characteristic crown-like appearance.

Coronavirus is associated with serious illness and

severe acute respiratory syndrome (SARS), first known of

such disease, which had happened to be epidemic, was

first reported in China in 2003. Second outbreak of this
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serious disease took place in Saudi Arabia as Middle East

Respiratory Syndrome (MERS) in 20121,2. On December

31, 2019 or last year, Chinese authorities warned the World

Health Organisation regarding novel coronavirus and on

million death, scientists are working in several avenues to

control this disease. Searches are going at least in the fol-

lowing areas: (a) Antiviral drugs, (b) anti-inflammatory

agents, (c) antibodies: polyclonal, monoclonal, convales-

Table 1 – Drugs  Used for Covid-19

February 20, 2020, about 167,500 Covid-19 infected

patients were documented, and 6,600 people had died of

the virus3.

In the early part of 20th century, in vitro assay

technique was established and utilising this technique sev-

eral therapeutic drugs were discovered. This process is

more economical and less time consuming. Scientists use

this technique for preliminary results4. Once the drug prod-

uct is identified, it was further developed by drug discovery

studies. Since Covid-19 is highly contagious and infects

more than a million of people worldwide and about half a

Fig 1 –The Novel SARS-CoV-2 Coronavirus

cent or purified serum, (d) vaccine.

Antiviral Agents:

Scientists are working with several agents on both

SARS-Cov-2 and Covid-19 patients. Some of them are

listed in Table 15-9. Status of these agents are also discussed

(Table 1).

Human Interferon and Immune Checkpoint:

During the SARS outbreak in 2003, Shen and Yang

showed an animal study conducted by recombinant human

    Types Status 

Chloroquine Antimalarial Several clinical trials were conducted. Some of them did not see 

any benefit. 

Telcoplanin Glycopeptide 

antibiotic 

Routinely used in the clinic to treat bacterial infection with low 

toxicity, had been previously reported to significantly inhibit the 

invasion of cells by Ebola virus, SARS-CoV and MERS-CoV, 

via specific inhibition of the activity of cathepsin L. The efficacy 

of teicoplanin against SARS-CoV-2 infection was recently 
tested5.  

Niclosamide FDA-

approved 

anthelminthic 

drug 

Was found to be effective against various viral infections with 

nanomolar to micromolar potency such as SARS-CoV, MERS-

CoV, Zika virus, hepatitis C virus and human adenovirus, 

indicating its potential activity against SARS-CoV-26.  
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Barieitinib AP2-associated 

protein kinase 1 

(AAK1). 

Disruption of AAK1 might thus interrupt the passage of the 

virus into cells and also the intracellular assembly of virus 

particles. Because the plasma concentration of baricitinib 

on therapeutic dosing (either as 2 mg or 4 mg once daily) is 

sufficient to inhibit AAK1 [Richardson et al
7
]. 

Camostat mesylate TMPRSS2 

inhibitor 

In vitro data reported by Kouffmann et al
8 suggested that 

the Japanese drug camostat mesylate (trade name: Foipan), 

a TMPRSS2 inhibitor, might constitute a treatment option 

for CovidD-19.  

Remdesivir RNA-dependent 

RNA 

polymerase 

inhibitor 

Gilead announced that they are working with health 

officials in China to conduct a randomised controlled 

clinical trial of the experimental antiviral remdesivir for 

safely treating SARS-CoV-2 infection. Phase III 

randomised controlled trials to evaluate intravenous 

remdesivir for Covid-19 (NCT04252664 and 

NCT04257656) is completed in April 2020 and May 2020, 

respectively. The data is encouraging9.  

Ribavirin Can treat severe 

lung infections 

caused by 

respiratory 

syncytial virus 

(RSV) when 

inhaled. In its 

oral form it can 

be used with an 

interferon 

medicine to 

treat hepatitis C 

A randomised clinical trial of the drug used in combination 

with pegylated interferon has been reported in China for 

Covid-19. However, their clinical safety and efficacy 

against Covid-19 were not evaluated in China
9
. 

Favipiravir Anti-viral agent 

that selectively 

and potently 

inhibits the 

RNA-dependent 

RNA 

polymerase 

Exploratory Chinese trial showed that treated Covid-19 

group had a higher recovery rate at the end of treatment and 

took less time to reduce fever and relieve cough 

(http://www.chinadaily.com.cn/a/202003/17/ 

WS5e708666a31012821727fcbd.html). 

Lupinavir/ritonavir Antiretroviral, 

protease 

inhibitor (Anti-

HIV) 

That the therapeutic effect of ritonavir and lopinavir on 

Covid-19 may be mainly due to their inhibitory effect on 

coronavirus endopeptidase C30, with ritonavir appearing to 

have stronger efficacy
11

. Several clinical trials are currently 

ongoing to evaluate lopinavir and/or ritonavir (± other drug 

candidates) in Covid19 (see for instance study 

NCT04252885: 

https://clinicaltrials.gov/ct2/show/NCT04252885 

?term=lopinavir&recrs=ab&draw=2&rank=3, or 

NCT04255017: 

https://clinicaltrials.gov/ct2/show/NCT04255017 

?term=lopinavir&recrs=abd&draw=2&rank= 
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IFN-α2b spray, can prevent SARS CoV infection in

Rhesus monkey through inhibition of virus infection and rep-

lication10,11. Further clinical evaluation revealed that recom-

binant human IFN-α2b spray can effectively reduce the

infection rate of respiratory syncytial virus, influenza virus,

adenovirus and SARS-CoV. An ongoing clinical trial in

China evaluates the preventive effect of recombinant hu-

man interferon-α nasal drops on SARS-CoV-2 infection

in medical staff (NCT04320238, https://clinicaltrials.gov/

ct2/show/NCT04320238?term=healthy+coronavirus

&recrs=abdf&type=Intr&draw=2).

Immune checkpoint inhibitors are being considered

for their potential to augment the host response in sepsis.

PD-1 and PD-L1 are indeed key mediators in T cell deple-

tion in sepsis patients. Animal models have shown that

blocking PD1 or PD-L1 can prevent T cell death, regulate

cytokine production, reduce organ dysfunction and reduce

death in sepsis. A phase 2 clinical trial is currently planned

in 120 Covid-19 patients to evaluate anti-PD-1 antibody

treatment versus thymosin versus control

(NCT04268537, https://clinicaltrials.gov/ct2/show/

NCT042685 37?term=anti-PD1&cond=COVID-

19&draw=2& rank=1).

Anti-inflammatory Therapies:

Steroids were widely used during the outbreaks of

SARS and MERS CoVs and are being used in patients

with Covid-19 in addition to other therapeutics. However,

current interim guidance from WHO on clinical manage-

ment of SARS infection, when novel coronavirus (Covid-

19) infection is suspected, advises against the use of corti-

costeroids unless indicated for another reason (https://

www.who.int/docs/default-source/coronaviruse/clinical-

management-of-novel-cov.pdf).

Zhou et al12 recommended in China, short courses

of corticosteroids at low-to-moderate dose, used prudently,

for critically ill patients with Covid-19 pneumonia.

National Institute of Health of USA recommended

the following: Patients with severe Covid-19 develop a sys-

temic inflammatory response that can lead to lung injury

and multisystem organ dysfunction. It has been proposed

that the potent anti-inflammatory effects of corticosteroids

might prevent or mitigate these harmful effects. Small, ret-

rospective cohort studies and case series have yielded con-

flicting results; both beneficial1-3 and harmful4,5 effects have

been reported in studies that have evaluated short courses

of corticosteroids in patients with Covid-19. Based on the

preliminary, unpublished results of the RECOVERY trial,

the Panel recommends dexamethasone 6 mg daily for up to

10 days in patients with Covid-19 who are on mechanical

ventilation (AI) or those who require supplemental oxygen

but who are not on mechanical ventilation (BI). The Panel

recommends against using dexamethasone to treat patients

with Covid-19 who do not require supplemental oxygen

(AI). The Panel may modify these recommendations based

on the final published results of this study and the results of

other ongoing studies13.

Anti-interleukin Receptor:

IL-6 may play a role in driving the overactive in-

flammatory response in the lungs of patients who are se-

verely or critically ill with Covid-19. A single-arm study of

tocilizumab, a humanised recombinant monoclonal antibody

directed against the IL-6 receptor in 21 Chinese patients

with severe pneumonia provided preliminary data support-

ing the role of IL-6 in Covid-19 (https://sfar.org/download/

effective-treatment-of-severe-covid-19-patientswith-

tocilizumab/). The Italian Medicines Agency (AIFA) an-

nounced on March 19 the launch of TOCIVID-19, an in-

dependent phase 2 open label study to evaluate the effi-

cacy and safety of tocilizumab in the treatment of pneumo-

nia during Covid-19 (https://clinicaltrials.gov/ct2/show/

Danoprev An HCV 

protease 

inhibitor 

marketed in 

China since 

2018 

Combined with ritonavir (NCT04291729), in the presence 

or absence of α-interferon nebulisation. The data from this 

small study suggested that the combination is well tolerated 

by COVID-19 patients (moderate cases included 

https://www.medrxiv.org/content/10.1101/2020.o3.22 

.20034041v1.full.pdf 
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NCT04317092?term=tocilizumab&cond=covid19&

draw=2&rank=1).

The highest number of Covid-19 cases in Italy have

been reported in Lombardy, a region in northern Italy, where

an attempt is made to analyse the course of SARS-CoV-2

infection in patients with rheumatic and musculoskeletal dis-

eases living in a district of Lombardy with a high preva-

lence of Covid-19. In this cohort of patients with rheumatic

and musculoskeletal diseases in a geographical region with

a high prevalence of Covid-19, a poor outcome from

Covid-19 seems to be associated with older age and the

presence of comorbidities rather than the type of rheumatic

disease or the degree of pharmacological immune suppres-

sion14.

Other Therapeutic Antibodies:

Several other antibodies specific for host targets

that are developed in the context of lung disease might ap-

pear as promising for Covid-19 therapy. Elbahesh et al15

indicated that the reduction of prolonged damaging cellular

infiltration during severe lung infections might be seen with

some antibodies like ANGPTL4.

Several other antibodies specific for host targets

that are developed in the context of lung disease might ap-

pear as promising for Covid-19 therapy. Some antibodies

may indeed have the potential to reduce prolonged dam-

aging cellular infiltration during severe lung infections15. The

roles of ANGPTL4 in SARS-CoV-2 infection is still un-

clear, but warrant future investigations.

Antimicrobial peptides (AMPs), also termed host

defense peptides, can be produced as part of the host’s

innate immune system during an infection process16,17. In-

novation Pharmaceuticals have announced the consider-

ation of brilacidin, which is a small molecule for the poten-

tial treatment of Covid-19. Brilacidin is known as antibac-

terial, anti-inflammatory and has immune modulatory activ-

ity found in different clinical studies17.

Antibodies :

Polyclonal antibodies − Convalescent plasma:

The effectiveness of convalescent plasma for the treatment

of SARS, as reviewed by Mair-Jenkins et al18 was as-

sessed by 8 studies reporting outcomes for 214 patients

with SARS in total. Zhang et al19 utilised this technique for

the treatment of Covid-19 (https://www.scoop.it/topic/

virusworld/p/4115315422/2020/02/14/china-seeks-

plasma-from-recovered-patients to-treat-virus). In China

a plasma donation programme had been launched in

Zhejiang Province (http://www.xinhuanet.com/english/

2020-02/19/c_138799179.htm). The plasma would be

used for treatment of Covid-19 patients in critical condi-

tion. Convalescent plasma has been used to treat other in-

fections and may be beneficial for Covid-19. Researchers

hope that convalescent plasma can be given to patients with

severe Covid-19 to boost their ability to fight the virus.

Studies are underway to evaluate use of convalescent

plasma as treatment for patients with severe Covid-19 and

to prevent infection (prophylaxis) in certain high-risk pa-

tients exposed to Covid-19. Convalescent plasma might

provide immunity by giving patients neutralising antibodies

for SARS-CoV-2. Currently, convalescent plasma is be-

ing given to small numbers of hospitalised patients with se-

vere or life-threatening Covid-19 illness. Several case re-

ports suggest treatment is helpful, but larger studies are still

needed.  SARS-CoV-2 is not spread by blood, and there

is no risk of transmission from recovered donors19.

Shen et al20 reported 5 critically ill patients with

laboratory confirmed Covid-19 and ARDS who received

convalescent plasma with a SARS-CoV-2-specific anti-

body (IgG) binding titre greater than 1:1000 and a

neutralisation titre greater than 40 (obtained from patients

who recovered from Covid-19). Following plasma trans-

fusion viral loads decreased and became negative within

12 days after the transfusion and SARS-CoV-2-specific

ELISA and neutralising antibody titres increased. The US

Food and Drug Administration approved the use of plasma

from recovered patients to treat people who are critically ill

with Covid-19, provided that doctors get approval over

the telephone21,22. Purified immune globulins SAB-301 is a

fully human polyclonal IgG immunoglobulin (SAB-301) pro-

duced from hyperimmune plasma of transchromosomic

cattle immunised with purified MERS-CoV spike protein

nanoparticles vaccine23. Takeda announced the develop-

ment of an anti-SARS-CoV-2 polyclonal hyperimmune

globulin, TAK-888, to treat high-risk individuals with

Covid-19 (https://www.takeda.com/newsroom/featured-

       14  MEDICAL GLORY, VOL 4, ISSUE NO 3, JULY-SEPTEMBER, 2020



topics/rajeevvenkayya-president-global-vaccine-business-

unit-on-the-latest-on-the-coronavirus-and-takeda ).

Monoclonal antibodies – The SARS-CoV and

MERS-CoV neutralising monoclonal antibodies (mAbs) and

nanobodies with protective efficacy are specific to the S1

subunit of S protein, particularly the receptor-binding do-

main (RBD)24. Therefore, the SARS-CoV-2 S-RBD can

be anticipated to be a key target for developing SARS-

CoV-2- neutralising mAbs. Neutralising mAbs targeting non-

RBD regions, including the NTD and S2 of SARS-CoV

and/or MERS-CoV S could also be identified, although

their neutralising potency is generally lower than that of RBD-

specific mAbs. One of the rapid approaches to develop an

mAb against SARS-CoV-2 is to evaluate the currently avail-

able SARS-CoV neutralising antibodies with cross-

neutralising and protection activity against SARS-CoV-2

infection. SARS-CoV S-RBD-specific neutralising mAbs

and sera have been shown able to cross-neutralise bat-

SL-CoVs, such as bat-SL-CoV-W1V1 and bat-SL-CoV-

SHC014, suggesting that they might also cross-neutralise

SARS-CoV-2. A whole range of mAbs have been listed

by WHO as potential candidates against Covid-19 (https:/

/apps.who.int/iris/bitstream/handle/10665/330680/WHO-

HEO-RDBlueprint%28nCoV%29-2020.1-).

Vaccine Development:

Full-length S or S1 which contains RDB might be

considered as a good vaccine antigen as it could induce

neutralising antibodies preventing host cell attachment and

infection. The S antigen has been included in different types

of vaccines against infections by CoVs25. Conserved B cell

and T cell epitopes between SARS-CoV and SARS-CoV-

2 were also found in the viral nucleocapsid (N) protein26 .

Various approaches are taken by scientists globally and only

a few are listed in Table 2.

Moderna Inc and the Coalition for Epidemic Pre-

paredness Innovations (CEPI) announced a new collabo-

ration to develop an mRNA vaccine against Covid-19

(https://investors.modernatx.com/news-releases/news-

releasedetails/moderna-announces-funding-award-cepi-

accelerate-development). The Vaccine Research Center

(VRC) of the National Institute of Allergy and Infectious

Diseases (NIAID) collaborated with Moderna to design

the vaccine. Moderna announced the initiation of the phase

1 trial of the mRNA-1273 vaccine on March 16 (https://

investors.modernatx.com/news-releases/news-release-de-

tails/moderna-announces-first-participant-dosednih-led-

phase-1-study). Information on this phase 1 clinical trial

has been posted on the clinical trials.gov website [Safety

and Immunogenicity Study of 2019-n Cov Vaccine (mRNA-

1273 to Treat Novel Coronavirus - Full Text View -

ClinicalTrials.gov]. The vaccine candidate mRNA-1273

consists of lipid nanoparticles packaged with nucleoside

modified mRNA that encodes a prefusion-stabilised form

of the SARS-CoV-2 S protein. Three dose levels of

mRNA1273 (25, 100, 250 µg) are administered on a two-

dose vaccination schedule, given 28 days apart. A total of

45 healthy adults will be enrolled in the study. Participants

will be followed through 12 months after the second vacci-

nation. The primary objective is to evaluate the safety and

reactogenicity of a two-dose vaccination schedule of

mRNA-1273. The secondary objective is to evaluate the

immunogenicity to the SARS-CoV-2 S protein.

Curevac and Coalition for Epidemic Preparedness

Innovations (CEPI) also announced a collaboration to de-

velop a vaccine against Covid-19 based on CureVac’s tech-

nology and mRNA platform with lipid nanoparticles (https:/

/www.curevac.com/news/curevac-and-cepi-extend-their-

cooperation-to develop-a-vaccine-against-coronavirus-

ncov-2019#), (https://www.curevac.com/news/curevac an-

nounces-positive-results-in-low-dose-1-%C2%B5g-ra-

bies-vaccine-clinical-phase-1-study).

The RNA immunotherapies announced that an in-

ternational consortium is formed to develop an intranasal

mRNA vaccine for high risk populations of Covid-19.

BioNTech and Pfizer announced to collaborate on the de-

velopment and distribution of a potential mRNA-based

coronavirus vaccine aimed at preventing Covid-19 infec-

tion.

DNA vaccines – Inovio Pharmaceuticals Inc an-

nounced that it is developing INO-4800, a vaccine against

Covid-19 based on the company's DNA platform, through

phase 1 human testing in the US with the support of CEPI

(http://ir.inovio.com/news-and-media/news/press-release-

details/2020/Inovio-Collaborating-With-BeijingAdvaccine-

To-Advance-INO-4800-Vaccine-Against-New-

Coronavirus-In-China/default.aspx).
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Table 2 – Novel Coronavirus SARS-CoV-2 Vaccine Development

Subunit vaccines – Medicago isolated

nanoparticles of SARS-CoV-2 virus and can produce large

scale of nanoparticles (https://www.medicago.com/en/

covid-19-programs/). Preclinical studies are to be initiated

in a very short timeframe. Novavax is currently assessing

nanoparticle vaccine candidates in animal models prior to

identifying an optimal candidate for human testing, which is

expected to begin in a few weeks (http://ir.novavax.com/

news-releases/newsrelease-details/novavax-advances-de-

velopment-novel-covid-19-vaccine). The company previ-

ously used its technology to develop vaccine candidates

against SARS-CoV and MERS-CoV (see for instance,

Coleman Vaccine 2014, see below).

Viral fusion proteins undergo structural rearrange-

From C & E News 2020: 98:14 https://cen.acs.org/pharmaceuticals/vaccines/ coronavirus -help-mRNA-

DNA-vaccines/98/i14

ments from a metastable prefusion conformation to a highly

stable postfusion conformation. US Department of Health

and Human Services in collaboration with Sanofi Pasteur is

attempting to develop a candidate for Covid-19 vaccine

(https://www.hhs.gov/about/news/2020/02/18/hhsengages-

sanofis-recombinant-technology-for-2019-novel-

coronavirus-vaccine. html; https://www.sanofi.com/- /me-

dia/Project/One-Sanofi-Web/Websites/Global/Sanofi-

COM/Home/media-room/press-releases/2020/2020-02-

18-16-00-00-1986380-en.pdf).

CanSino Biologics selected a replication-defective

adenovirus type 5 vector for building Ad5-nCoV cassette,

which will probably be expressing SARS-CoV-2 S pro-

tein. According to the company, results from preclinical ani-

Name of Originator Type of vaccine Date started 
Moderna and National Institutes  

  of Health 

mRNA vaccine Began in March 

2020 

CanSino Biologics Adenoviral vector vaccine Began in March 

2020 

BioNTech, Shanghai Fosun  

  Pharmaceutical, and Pfizer 

mRNA vaccine April 2020 

Inovio Pharmaceuticals and  

  Wistar Institute 

DNA vaccine April 2020 

University of Oxford Adenoviral vector vaccine April 2020 

Imperial College London mRNA vaccine Early summer 

Arcturus Therapeutics and Duke- 

  NUS Medical School 

mRNA vaccine Second half of 

2020 

Johnson & Johnson and  

  Biomedical Advanced Research  

  and Development Authority 

Adenoviral vector vaccine By September 

2020  

Altimmune Adenoviral vector vaccine Q3 2020 

Translate Bio and Sanofi Pasteur mRNA vaccine By end of 2020 

eTheRNA Immunotherapies mRNA vaccine 2021 

Karolinska Institute DNA vaccine 2021 

University of Pennsylvania and  

  Duke Human Vaccine Institute 

mRNA vaccine Unknown 
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mal studies of Ad5-nCoV have shown that the vaccine can-

didate can induce strong immune response in animal mod-

els, and preclinical animal safety studies demonstrated a

good safety profile (http://www.cansinotech.com/homes/

article/show/56/153.html) and (http://www.chictr.org.cn/

showprojen.aspx?proj=51154).

Johnson & Johnson also announced that it has ini-

tiated efforts to develop a vaccine candidate against Covid-

19 ( https://www.jnj.com/johnson-johnson-launches-multi-

pronged-response-to-coronavirus-global-public-

healththreat). Pharmaceuticals announced a strategic col-

laboration with Southern Research to support the devel-

opment of a vaccine, TNX-1800*, which is a live modi-

fied horsepox virus vaccine for percutaneous administra-

tion, to protect against Covid-19 (https://www.tonixpharma.

com/news-events/press-releases/detail/1191/tonix-pharma

ceuticalsannounces-research-collaboration-with).

Live-attenuated vaccines against Covid-19 is also

underway from Codagenix and the Serum Institute of In-

dia. Codagenix uses viral deoptimisation to synthesise “ra-

tionally designed”, live-attenuated vaccines (https://

www.prnewswire.com/news-releases/codagenix-and-se-

rum-institute-of-india-initiate-codevelopment-of-a-scal-

able-live-attenuated-vaccine-against-the-2019-novel-

coronavirus-covid-19-301004654.html).

Commercialisation of Covid-19 Drug Products :

It was discussed above how to discover a drug or

biologics or vaccine for the prevention of the disease. Once

the drug is selected from drug discovery studies–drug de-

velopment process starts. This includes manufacturing, iden-

tification, qualification and quantification of the product,

non-clinical or animal experimental safety under the envi-

ronment of good manufacturing practices and good labo-

ratory practices. When all the data are obtained, it is com-

piled in common technical document (CTD) format for the

submission of application of investigational new drug (IND)

to agency along with the Independent Review Board (IRB)

approved clinical protocol to start the clinical trial, which is

divided in four or five phases. For special cases like a me-

dicinal product intended for treatment of a severe or rare

disease or a condition with significant unmet medical needs,

exploratory or phase 0 clinical trial with 10-13 subjects

are conducted. Screening for safety and tolerability were

conducted in phase 1 with 20-30 patients under good clini-

cal practice. Establishing clinical protocol with dose-response

ratio with 100-300 subjects were generally conducted in

phase 2 clinical trial. Finally, final testing with 1000-3000

subjects were conducted in phase 3 clinical trial. After col-

lecting all data companies submit new drug application

(NDA) for pharmaceutical or small molecule. If the mol-

ecule becomes large biological molecule, companies sub-

mit biological licensing application (BLA). Both applica-

tions consist of mainly manufacturing, analytical methods,

stability, non-clinical data, clinical data, safety and efficacy.

This is for normal case, but coronavirus agency may modify

this procedure for quick development.

Conclusions:

Novel SARS-CoV-2 transmits through person to

person and is highly contagious. It causes the disease Covid-

19. About half a million people died in this disease due to its

deadly nature. Scientists are trying to prevent the infection

from various aspects eg, drugs, antibodies, and vaccine. All

these were discussed above. Now it is speculated one of

the remedies will come soon and save lives.

Notes:

During the compilation of this review a new infor-

mation is published in New England Journal of Medicine

which is stated in the following: “A new study suggests that

part of the answer to this question may be found in the genes

that each one of us carries. While more research is needed

to pinpoint the precise underlying genes and mechanisms

responsible, a recent genome-wide association (GWAS)

study, just published in the New England Journal of Medi-

cine, finds that gene variants in two regions of the human

genome are associated with severe Covid-19 and corre-

spondingly carry a greater risk of Covid-19-related death.

The analysis identified two places that turned up significantly

more often in the individuals with severe Covid-19 than in

the healthy folks. One of them is found on chromosome 3

and covers a cluster of six genes with potentially relevant

functions. For instance, this portion of the genome encodes

a transporter protein known to interact with angiotensin

converting enzyme 2 (ACE2), the surface receptor that al-
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lows the novel coronavirus that causes Covid-19, SARS-

CoV-2, to bind to and infect human cells. It also encodes a

collection of chemokine receptors, which play a role in the

immune response in the airways of our lungs. The other

association signal popped up on chromosome 9, right over

the area of the genome that determines blood type. Whether

you are classified as an A, B, AB, or O blood type, de-

pends on how your genes instruct your blood cells to pro-

duce (or not produce) a certain set of proteins. The re-

searchers did find evidence suggesting a relationship be-

tween blood type and Covid-19 risk. They noted that this

area also includes a genetic variant associated with increased

levels of interleukin-6, which plays a role in inflammation

and may have implications for Covid-19 as well.” – Dr.

Francis Collins, Genes, Blood Type Tied to Risk of Se-

vere Covid-19, NIH Director’s Blog, posted on June18,

2020.
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