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Abstract

The appearance of a novel coronavirus (nCoV-2019) is a pandemic threat
which has been declared an international public health emergency. The
number of infected people went out from China to other countries has
increased since the discovery of the virus in late December 2019, and the
epidemiological picture has changed daily. The nCoV-2019 belongs to
Genera Beta coronavirus which also contains SARS and MERS i.e. (Middle
East respiratory syndrome). According to the National Institute of Health
(NIH), the first case reported in Pakistan was on 26 February 2020 and till
22 May 2020, the total number of confirmed cases in Pakistan are 52,013
with 16,012 recoveries and 1087 deaths. No medicine or vaccine forhuman
coronaviruses has, sadly, yet been approved. However, it can take months
to years to create new approaches. Other strategies for managing or
preventing emerging nCoV-2019 infections can be envisaged including
vaccines, monoclonal antibodies, oligonucleotide- treatment, peptides,
interferon treatment and medication with low molecular weight molecules.
In the face of the severity of the nCoV-2019 outbreak, we concentrate on
the potential for recycling existing licensed or evolving antiviral agents for
control of infections that are caused by different viruses especially influenza
viruses i.e. SARS and MERS. Therefore, it is urgently important to identify
appropriate antiviral agents to combatthe outbreak of nCoV-19.
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INTRODUCTION

Pathogens that arise and re-emerge are global health threats. In China (2003), a severe acute

respiratory syndrome (SARS) outbreak led to the first reported significant human corona viral disease 2. In
2012, Saudi Arabia with the Middle East Respiratory Syndrome (MERS) triggered the second epidemic of
severe disease 2.

Among the many humanly pathogenic coronaviruses, the majority are related to mild clinical
symptoms 3. A novel human coronavirus in Wuhan, China was reported in late 2019 that a cluster of cases
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of pneumonia having unspecified symptoms. It has spread exponentially, resulting in a Chinese epidemic
and a growing number of cases worldwide in other countries. The World Health Organization named
COVID-19 in February 2020 as the 2019 epidemic of coronavirus 4. Up to date (20 May 2020) this virus
infects more than 5 million individuals with more than 333,185 deaths across the globe. The COVID-19 virus
is classified as an Extreme SARS-CoV-2; previously referred to as nCoV-2019. The virus is named coronavirus
because of its crown like spikes on the external surface. The Orthocoronavirinae subfamily of the
Coronaviridae family is classified in four types of genus CV: include alpha (a), beta (B), gamma (¢) and
coronavirus delta (). A single strand positive-sense RNA (+ssRNA) genome of coronaviridaeis present in
this family of viruses (specifically in nCoV-19) with a length of 26 to 32 kilobases?3. By comparing the current
genome sequence data for identified strains of coronaviruses, we can establish that SARS-CoV-2 is a
product of natural processes said Kristian Andersen, (PhD, an associate professor of immunology and
microbiology at Scripps Research. The novel betacoronavirus emerging in Guangdong, South China, in
November2002, was Extreme Acute Air Syndrome (SARS-CoV) ® and Coronavirus (MERS-CoV)in the Middle
East was initially identified in Saudi Arabia in 2012 6. Both the disorders were responsible for the death of
1632 collectively across different countries. In December 2019, the first cases were registered 7. Five
patients with acute respiratory distress syndrome were admitted and one of these died from 18 December
2019 until 29 December 2019 8. This virus has been confirmed to be in the B coronavirus group?. The
International Committee on Taxonomy of Viruses (ICTV) named the virus as SARS-CoV-2and the disease as
COVID-19 °. On 28 February 2020, the WHO raised the hazard to the "very big" COVID epidemic. The
consequences of the current COVID outbreak are possibly yet to evolve as a result of the rapid growth of
this situation.
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Fig. 1. Structure of nCov-19 12

2. COMPARISON BETWEEN nCoV-19, SARS CoV and MERS-CoV

The beta-coronavirus from the Middle East seems to be more distantly associated with the respiratory
syndrome 1°. The nearest sequence of RNA is to two bat coronaviruses and bats are possibly the main
source It is unclear whether COVID-19 viruses are transmitted directly by bats or through some other
means (e.g. through an intermediate host) . Notably, 2019-nCoV was closely linked to two bat-derived
severe acute respiratory syndromes (SARS)-like coronaviruses (88 percent identity) Bat-SL-CoVZC45 and
bat-SL-CoVZXC21, collected at Zhoushan in eastern China in 2018 but were more distant from SARS-CoV
(about 79%) and MERS-CoV (about 50%) as shown in Fig. 2 retrieved from Shereen et al 2020.
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Figure 2. Betacoronaviruses Genome Organization; the 5'-untranslated region (5'-UTR) contains human
betacoronavirus genome (SARS-CoV2 and MERS-CoV), Open reading frame (ORF) 1a/ b (green box) non-
structural protein(nsp), structural protein like spike, envelope (brass box), membrane (pink box), envelope
(maroon box), Nucleocapsid (cyan box) proteins, accessory proteins (light gray boxes) suchas ORF 3, 6, 7a,
7b, 8 and 9b in the SARS-CoV-2genome, and 3'-untranslated region (3'-UTR). The red dot is the protein that
shows the key variation between SARS-CoV-2 and SARS-CoV 12,

3. PREVALENCE OF nCoV-19 IN PAKISTAN

The outbreak of this new type of coronavirus named SARS— COV2 is now microscopically described and
epidemiologically evolving. The borders between Pakistan and China and Iran are one, withthe epicenter,
and the other, overthe past few months, an unprecedentedrise inthe number of incidents. The increasing
influx of air, ground, and seatravellers puts Pakistanin increased danger of spreading the virus further from
Iran and China. There is a very high risk of the virus being imported into Pakistan that calls for strict
precautions and rigorous action in order to identify possible cases and to avoid furtherspread of the virus.
Yet internationally, Pakistan is as fragile as any other developing country. According to the National
Institute of Health (NIH), In Pakistan the first case of COVID-19 was reported on 26 February 2020 and till
22 May 2020, the total number of confirmed cases in Pakistan are 52,013 with 16,012 recoveries and 1087
deaths. The following graph shows the prevalence rate of nCoV-19 in Pakistan as shown in Fig. 3.
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Fig. 3. Prevalence rate of nCov-19in different regions of Pakistan.
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4. SIGN AND SYMPTOMS

Following an incubation time of around 5.2 days, COVID-19 signs appear®3. During 6 to 41 days, the
average time of the onset of COVID-19 symptoms was 14 days **. This time depends on the patient's age
and immune system status. Fevers, cough (30%), and fatigue are the most common symptoms at COVID-19
onset. Otherindications include sputum, vomiting, haemoptysis, diarrhoea, dyspnea, and lymphopenia®?>,
In certain cases, multiple peripheral opacifications of the ground glass were found in subpleural areas of
both lungs 6.

5. POSSIBLE TREATMENT AND MEDICATION

Severaltherapiesandvaccines to cope with the coronavirus pandemichave beensuggested. Different
treatment methods have been suggested and certain older pharmaceutical products tend to be correlated
with positive results. Modern vaccines must be developed and tested rigorously and checked safely in
clinical trials before widespread human use. Therefore, it is urgently important to identify responsible
antiviral agents for combating the disease. Here is some therapeutic option which could counterthe Cov-19
before the vaccine. Some medicines were used in SARS or MERS patients, i.e. ribavirin, interferon,
lopinavir-ritonavir or corticosteroids but some medicines remain controversialin theireffectiveness?’.

5.1 Remdesivir

Remdesivir is not developed specifically for the destruction of SARS-CoV-2. However, it removes a
specific piece of machinery in the virus, known as "RNA polymerase," which were used by viruses to
replicate. Remdesivir is an exploratory agent with a wide variety of antiviral activities, were used against
SARS-CoV and RNA Respiratory Syndrome. The efficacy is still under consideration and more thorough
research is required before it is a general SARS-CoV-2 therapy. Remdesivir has only recently been
recognized in the cultured cells, mouse and non-human primates (NHP) models as a promising antiviral
against a large range of RNA viruses (including SARS / MERS-CoV5) 8. Remdesivir is an adenosine analog
that integratesin nascentviral RNA chains and leads to a premature ending.

5.2 Favipiravir

Favipiravir is an antiviral that is intended to combat RNA viruses which also contain coronaviruses and
influenza viruses. It is also known as Avigan. The drug is intended to interfere with a mechanism for
replicating viruses within the cells. The mechanisms of its action are considered related to viral-RNA-
dependent RNA polymerase selective inhibition °. Favipiravir leads to lethal mutations in the transverse
RNA, which create a viral phenotype thatis not viable 2°. Preliminary results of Faviravirs moderate antiviral
effect on Covid-19 have emerged from study in china, although the parent company of the drug (Fujifilm
Pharmaceuticals, japan) has not confirmed the drug’s efficacy®.

5.3 Chlorogine and Hydroxychloroquine

Chlorogine has recently been identified as a possible broad-based antiviral medication, a commonly
used medicine for antimalarial and autoimmune disease 2. Chloroquine is believed to prevent viral
infection by growing the virus ' endosomal pH /cell fusion and by interfering with cellular glycosylation of
SARS-CoV receptors 22, Chloroquine is a low cost and effective drug used for 70 years, which makesit easier
to treat 2019 nCoV clinically. Hydroxychloroquine is an analog of chloroquine that has fewer concerns
about drug-drug interactions. In the previous SARS outbreak, hydroxychloroquine was reported to have
anti-SARS-CoV activity in vitro 8. For COVID-19 patients forthree to six days, we show hydroxychloroquine
is successfulin clearing the SARS-CoV-2virusin most patients. A substantial difference was found between
the patients treated with hydroxychloroquine and the controls even after day 3 23. According to FDA
Hydroxychloroquine and Chloroquine has no longer safe and effective for treating or preventing COVID-19.
During clinical trials doctors notice that hydroxychloroquine and Chloroquine can cause abnormal heart
rhythms such as QT interval prolongation and a dangerously rapid heart rate called ventricular tachycardia.
Therefore, this is threatening to Heart dysfunction patients as well as other patients to limit the use of
hydroxychloroquine and Chloroquine.
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5.4 Lopinavir-Ritonavir

MERS patient case reports of treatment programs like lopinavir-ritonavir were related to beneficial
outcomes of diseases, like defervescence, serum and sputum viral clearance and survival 2. The enzyme 3-
chymotrypsin-like protease (3CL™) plays a crucial role in processingin viral RNA. Lopinavir-ritonavir are the
protease inhibiters (PI) and can inhibit (3CL’™) proteases. Owing to in-vitro and in-vivo activity against
MERS-CoV, lopinavir-ritonavir and IFN-B1b therapies have been developed for clinical trials in hospitalized
Saudi-Arabia MERS patients 2°. The MERS CoV marmoset (Primate) model has contributed to mild
improvements in MERS disease effects in oral care, Lopinavir-ritonavir showing lower penetration of the
chestx-ray pulmonary, less interstitial pneumonia and lower weight loss 2°.

5.5 Nitazoxanide

Nitazoxanide is a generic antiprotozoal agent with a wide range of antiviral ability. These drugs target
host-regulated processes involved in viral replication, it inhibits replication of DNA and RNA viruses.
Inhibited nCoV-2019 at a low micromolar concentration, including animal coronaviruses (ECsq = 2.12 uM;
CCso > 35.53 uM; SI > 16.76) 2. It is recommended that this drug is furthertested in vivo against nCoV-2019
infection which could be the possible way to combat the deadly nCoV-19.

6. PREVENTION

This epidemic is unprecedented, and it is completely necessary to alter habits to avoid the spread. The
WHO provides many preventive methods to shield yourself from infection. The virus spread from individ ual
to individual and has been transmitted worldwide. Wash your hands at least for 20 seconds. Cough and
sneeze intoyourelbow. Don’ttouch yourface, mouth, and earas the virus enters the body through these
parts of the body. Similarly, if you have visited a place where COVID-19 spreads, isolate yourself for 14
days.

7. CONCLUSIONS

Many other medications are being tested are considered for prophylaxis or COVID-19 clinical trials in the
United States and other countries. The different finding suggests that different antiviral drugs especially
that were used against the SARS-Cov and MERS would be highly effective in the combat of nCoV-19
outbreakin vitro. These different combinations of drugs must, therefore, be usedin nCoV-19 patients with
a safety record and demonstrated to be effective against differentillnesses. Therefore, we suggest, human
patients with a novel coronavirus disease should test them. The combination of different antiviral drugs
(cocktail) should possibly block the nCoV-19 life cycle, at different stages either changing the pH of the
cellular membrane, release of RNA to host cell, replication of RNA etc.

ACKNOWLEDGMENT

This research was supported by the Department of Biotechnology, Abdul Wali Khan University Mardan,
KPK, PAKISTAN.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

1. Zhong N, Zheng B, Li Y, Poon L, Xie Z, Chan K, Li P, Tan S, Chang Q, Xie J. Epidemiology and cause of
severe acute respiratory syndrome (SARS)in Guangdong, People's Republicof China, in February, 2003.
The Lancet 2003;362(9393):1353-1358.

2. Cui J, Li F, Shi Z-L. Origin and evolution of pathogenic coronaviruses. Nature reviews Microbiology
2019;17(3):181-192.

3. SusS, Wong G, ShiW, Liu J, Lai AC, Zhou J, Liu W, Bi Y, Gao GF. Epidemiology, genetic recombination,
and pathogenesis of coronaviruses. Trends in microbiology 2016;24(6):490-502.

43
© 2020 Abasyn Journal of Life Sciences.



Shah etal. 2020, AILS, 3 (1):39-45

4. Kam K-q, Yung CF, Cui L, Lin Tzer Pin R, Mak TM, Maiwald M, LiJ, Chong CY, Nadua K, Tan NWH. A well
infant with coronavirus disease 2019 (COVID-19) with high viral load. Clinical Infectious Diseases 2020.

5. PeirisJ,GuanY, Yuen K. Severe acute respiratory syndrome. Nature medicine 2004;10(12):588-597.

6. ZakiAM,Van BoheemensS, Bestebroer TM, Osterhaus AD, Fouchier RA. Isolation of a novel coronavirus
from a man with pneumonia in Saudi Arabia. New England Journal of Medicine 2012;367(19):1814-
1820.

7. DuToit A. Outbreak of a novelcoronavirus. Nature Reviews Microbiology 2020;18(3):123-123.

8. Ren L-L, Wang Y-M, Wu Z-Q, Xiang Z-C, Guo L, Xu T, Jiang Y-Z, Xiong Y, Li Y-J, Li H. Identification of a
novel coronavirus causing severe pneumonia in human: a descriptive study. Chinese medical journal
2020.

9. Organization WH. Laboratory testing for coronavirus disease 2019 (COVID-19) in suspected human
cases: interim guidance, 2 March 2020. World Health Organization; 2020.

10. Lu R, Zhao X, LiJ, Niu P, Yang B, Wu H, Wang W, Song H, Huang B, Zhu N. Genomic characterisation and
epidemiology of 2019 novelcoronavirus: implications for virus origins and receptor binding. The Lancet
2020;395(10224):565-574.

11. PerlmanS. Anotherdecade, another coronavirus. Mass Medical Soc; 2020.

12. Shereen MA, Khan S, Kazmi A, Bashir N, Siddique R. COVID-19 infection: origin, transmission, and
characteristics of human coronaviruses. Journal of Advanced Research 2020.

13. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, Ren R, Leung KS, Lau EH, Wong JY. Early transmission
dynamics in Wuhan, China, of novel coronavirus—infected pneumonia. New England Journal of
Medicine 2020.

14. Wang W, Tang J, Wei F. Updated understanding of the outbreak of 2019 novelcoronavirus (2019-nCoV)
in Wuhan, China. Journal of medical virology 2020;92(4):441-447.

15. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G, Xu J, Gu X. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. The Lancet 2020;395(10223):497-506.

16. Lei J, Li J, Li X, Qi X. CT imaging of the 2019 novel coronavirus (2019-nCoV) pneumonia. Radiology
2020:200236.

17. Zumla A, Chan JF, Azhar El, Hui DS, Yuen K-Y. Coronaviruses—drug discovery and therapeutic options.
Nature reviews Drug discovery 2016;15(5):327.

18. Sheahan TP, Sims AC, Graham RL, Menachery VD, Gralinski LE, Case JB, Leist SR, Pyrc K, Feng lY,
Trantcheva |. Broad-spectrum antiviral GS-5734 inhibits both epidemic and zoonotic coronaviruses.
Science translational medicine 2017;9(396).

19. Jin Z, Smith LK, RajwanshiVK, Kim B, Deval J. The ambiguous base-pairing and high substrate efficiency
of T-705 (favipiravir) ribofuranosyl 5'-triphosphate towards influenza A virus polymerase. PloS one
2013;8(7).

20. Baranovich T, Wong S-S, Armstrong J, Marjuki H, Webby RJ, Webster RG, Govorkova EA. T-705
(favipiravir) induces lethal mutagenesis in influenza A HIN1 viruses in vitro. Journal of virology
2013;87(7):3741-3751.

21. YanY, Zou Z, SunY, Li X, Xu K-F, WeiY, Jin N, Jiang C. Anti-malaria drug chloroquine is highly effective in
treating avian influenza A H5N1 virus infection in an animal model. Cell research 2013;23(2):300-302.

22. Vincent MJ, Bergeron E, Benjannet S, Erickson BR, Rollin PE, Ksiazek TG, Seidah NG, Nichol ST.
Chloroquine is a potent inhibitor of SARS coronavirus infection and spread. Virology journal
2005;2(1):69.

23. Gautret P, Lagier J-C, Parola P, Meddeb L, Mailhe M, Doudier B, Courjon J, Giordanengo V, Vieira VE,
DupontHT. Hydroxychloroquine and azithromycin as a treatment of COVID-19: results of an open-label
non-randomized clinical trial. InternationalJournal of Antimicrobial Agents 2020:105949.

24. Kim UJ, Won E-J, Kee S-J, Jung S-1, Jang H-C. Case report Combination therapy with lopinavir/ritonavir,
ribavirin and interferon-a for Middle East respiratory syndrome. Antiviral therapy 2016;21:455-459.

25. Arabi YM, Asiri AY, Assiri AM, Jokhdar HAA, Alothman A, Balkhy HH, Allohani S, Al Harbi S, Kojan S, Al
Jeraisy M. Treatment of Middle East respiratory syndrome with a combination of lopinavir/ritonavir
and interferon-B1b (MIRACLE trial): statistical analysis plan for a recursive two-stage group sequential
randomized controlled trial. Trials 2020;21(1):1-8.

44
© 2020 Abasyn Journal of Life Sciences.



Shah etal. 2020, AILS, 3 (1):39-45

26. Chan JF-W, Yao Y, Yeung M-L, Deng W, Bao L, Jia L, Li F, Xiao C, Gao H, Yu P. Treatment with
lopinavir/ritonavir or interferon-B1b improves outcome of MERS-CoV infectionina nonhuman primate
modelof common marmoset. The Journal of infectious diseases 2015;212(12):1904-1913.

27. Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, ShiZ, Hu Z, Zhong W, Xiao G. Remdesivir and chloroquine
effectively inhibit the recently emerged novel coronavirus (2019-nCoV) in vitro. Cell research
2020;30(3):269-271

28. Biot C, Daher W, Chavain N, et al. Design and synthesis of hydroxyferroquine derivatives with
antimalarial and antiviral activities. ] Med Chem. 2006. 49(9): 2845-9.

29. Dongl, HuS, Gao J. Discovering drugs to treat coronavirus disease 2019 (COVID-19). Drug discoveries
& therapeutics. 2020 Feb 29;14(1):58-60.

This work is licensed under a Creative Commons Attribution-Non
@ @ @ Commercial 4.0 International License. To read the copy of this license

please visit: https://creativecommons.org/licenses/by-nc/4.0/

45
© 2020 Abasyn Journal of Life Sciences.



	5.1 Remdesivir
	5.2 Favipiravir
	Favipiravir is an antiviral that is intended to combat RNA viruses which also contain coronaviruses and influenza viruses. It is also known as Avigan. The drug is intended to interfere with a mechanism for replicating viruses within the cells. The mec...
	5.3 Chloroqine and Hydroxychloroquine
	REFERENCES

