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Abstract  
 
Coronavirus belongs to the family of Coronaviridae and is structurally enveloped with positive sense single 
strand. The virus undergoes replication by transcription of a minus strand template by RNA dependent RNA 
polymerase. The search is ongoing for the specific targeted treatment of corona virus infection. Among the 
available drugs to treat viral infections, there are few with promise to treat or reduce viral load. Never the less 
prevention is the best method to tackle the viral infection. The drugs used in the treatment of CoVid 19                        
according to the evidence available from the past with management of Severe Acute Respiratory Syndrome          
Corona Virus (SARS Covid 2) and Middle East Respiratory Syndrome Corona Virus (MERS Covid). The options 
available for treatment of Covid 19 are  antiviral drugs and supportive interventions. The currently available 
drugs used in viral infections are explored for their additional benefit in treating CoVid 19 along with the                
immune boosters which include vitamins, essential minerals and biological response modifiers.  
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Introduction 
 World health organization (WHO) identified 
and coined the name 2019- novel coronavirus (2019-
nCov) in the beginning of January 2020 to a cluster of 
pneumonia cases caused by a novel virus which first 
occurred in Wuhan city in China later renamed it as 
coronavirus disease (COVID-19).1 By July 2020, 
COVID-19 became pandemic including 215 countries/
territories with 1,36,99,622 cases infected including 
5,86,977 deaths worldwide.2 The viral genome       
analysis has revealed that the novel corona virus is 
close to severe acute respiratory syndrome corona-
virus (SARS-CoV) in evolutionary development and 
diversification.1 Coronavirus belongs to the family of 
Coronaviridae and structurally enveloped with      

positive sense single strand. The virus undergoes    
replication by transcription of a minus strand         
template by RNA dependent RNA polymerase.3 The 
crucial and essential structures for completion of    
replication cycle in virus are spike, envelope,        
membrane and nucleocapsid proteins which are 
translated from sub genomic mRNAs (sgmRNAs).4 
Human coronavirus variants such as  HCoV- 229E, 
HCoV-NL63, HCoV-OC43, and HCoV-HKU1 are known 
to communicate a disease to human beings, but few 
corona viruses from animal reservoirs can be           
transmitted to man to lead outbreaks in the human 
species.5-11 since these pandemics occur time and 
again, it is important to review the therapeutics and 
supportive treatment aspect of the Covid 19. 
 
Clinical presentation 
 After acquiring Covid 19 infection the      
symptoms usually start appearing in the initial 5 to 6 
days according to WHO reports.12 The incubation in 
few patients with Covid can range from 5 to 40 days 
making the mean incubation period to 14 days.13 The    
severity of infection depends on the age, comorbid 
conditions such as diabetes mellitus, hypertension, 
congestive cardiac failure and compromised immune 
system.  The incubation period ranges from 11 to 20 
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days in elderly individuals(70 years).13 The           
presentation of the disease could be mild and             
self-limiting in few patients and others it could cause 
fever, sore throat and shortness of breath due to       
severe bronchospasm. The WHO report based on the 
survey done in China suggests that the most common     
presentation is fever (88%) followed by dry cough and 
sore throat (68%), fatigue (38%) and diarrhea 
(4%).14,15 The most common system involved with   
corona   virus infection is respiratory system, however 
in few patients cardio vascular system and cerebrovas-
cular system are involved in the form of mild to severe 
chest discomfort or myocardial is chaemia and      
headache  respectively.16 The lining cells of the throat, 
trachea, bronchus, bronchioles and lung, transform the 
cells into major site for viral replication that produce    
enormous amounts of viruses that further infects other 
cells in the body. The raised body temperature,        
malaise and tiredness are due to the immune system 
response to the virus, due to which cytokines are    
released in to the body. The optimum cytokine release 
converts into excessive inflammation in due course 
leading to exacerbated symptoms that the body may 
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Specific treatment 
  

Supportive treatment 

Antiviral drug 
  Lopinavir+ritonavir 
  Ribavirin 
  Remdesvir 
  Nelfinavir 
  Umifenovir (Arbidol) 
  Darunavir 
  Cobicistat 
  Chloroquine 
  Favipiravir 

  
  

1.   Immunomodulators 
  Hydroxychloroquine 
  Chloroquine 
  Interferons 
  Thymosin with corticosteroids 
  Barictinib 
  Itolizumab 

2.    Immune boosters 
  Vitamins – vitamin A, C, B complex and  
    Vitamin E 
  Omega 3 fatty acids 
  Micronutients- Iron, selenium, Zinc 
  Indian traditional medicines 

not come up.17 The other major organs which get   
affected by the virus are kidneys and testis due to 
expression of ACE2 affecting renal tubular cells and 
testicular cells.18 Recently the gastrointestinal      
manifestations such as diarrhea, vomiting, loss of  
appetite have been reported with increased mortality 
and morbidity compared to patients who are devoid 
of these symptoms.19 

 

Treatment 
 The search is ongoing for the specific target-
ed treatment of corona virus infection. Among the 
available drugs to treat viral infections, there are few 
with promise to treat or reduce viral load. Never the 
less prevention is the best method to tackle the viral 
infection. The drugs used in the treatment of covid 19 
according to the evidence available from the past 
with management of Severe Acute Respiratory      
Syndrome Corona Virus (SARS Covid 2) and Middle 
East Respiratory Syndrome Corona Virus (MERS 
Covid) can be broadly divided as specific and sup-
portive drugs as shown in the table 1.  

Table 1: Drugs available for the treatment of covid 19 

Specific treatment 
 The combination of lopinavir and 

ritonavir in the ratio of 4:1 area known protease     
inhibitor which prevents viral replication by            
producing immature, non-virulent viral particles. 
Their  use in the treatment of HIV infection, SARS and 
MERS is established and has been tried in COVID 
19.20,21,22 A study conducted in Hong Kong University 
has shown promising results in the improvement in 
clinical symptoms of Covid 19 with this combination 
hence recommended as per the recent guidelines.23,24      
Ribavirin is a nucleoside analog which inhibits RNA 

polymerase and shows activity against SARS-COV, 
MERS and hepatitis C virus.25   However due to lack of 
stronger evidence and the adverse effects of ribavirin 
such as myelosuppression, haemolysis, teratogenicity, 
mutagenicity and central nervous system related   
adversities such as depression, irritability, its use is 
not recommended.26,27 Remdesvir is an adenine      
analog used in HIV infection which in addition has 
shown activity against SARS COV and MERS COV. 
Studies have established remdesvir as one of the 
promising drugs for SARS COV which in turn can be 
tried in the treatment of COVID 19.28,29 Nelfinavir  and 
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darunavir are used in HIV and SARS COV infections 
therefore can be opted for the COVID 19 treatment.30 
Umifenovir (Arbidol-ARB) a broad spectrum antiviral 
drug is used in the treatment of influenza and          
hepatitis C. It acts by inhibiting the viral fusion with 
the target cell membrane thereby blocking the viral 
entry. It was first developed in Russia and used in the 
treatment of flu caused by influenza and respiratory 
syncytial virus.31 Few studies conducted invitro, 
demonstrated its activity against SARS COV.32,33 Nitric 
oxide (NO) is released by NO synthase from arginine 
and a vital  colorless gas to maintain endothelial    
function. In addition to its vasodilatory property, NO 
reduces inflammation and maintain airways as a result 
there can be relief in patients with acute respiratory        
distress. Organic NO donor has shown to inhibit SARS 
CoV replication as the concentration increases. Due to 
these evidences it could be a potential treatment for 
COVID 19.34,35 Cobicistal along with chloroquine has 
been tried in the treatment of COVID 19. It is devel-
oped by ritonavir for the treatment of HIV and similar 
to ritonavir has shown activity against COVID 19 and 
is under trial NCT04252274. Favipiravir has been   
effective in inhibiting replication of influenza, ebola, 
yellow fever, chikungunya, norovirus, enterovirus and 
SARS CoV. It acts on viral genetic copying to prevent 
its replication without affecting the host cellular RNA 
or DNA synthesis.36-38 Clinical studies are ongoing on 
the use of favipiravir along with interferon and other 
agents. Recently Drug Controller General of India 
(DCGI) has approved the use of Favipiravir 1800mg on 
day followed by 800mg twice daily for 14 days and 
Remdesvir.39 DCGI also gave approval for itolizumab 
for the treatment of moderate to severe covid 19     
infection associated with cytokine release syndrome. 
The drug acts by regulating and rebooting the immune 
system to defend covid infection.40 

 

Supportive Treatment 
 
Immunomodulatory 
  Chloroquine is one of the oldest and cost   
effective drugs used in the treatment of malaria. It was 
used in the treatment of SARS CoV2, as inhibiting    
glycosylation of Angiotensin Converting Enzyme 2 
(ACE 2) receptor makes the cell resistant to the virus. 
Hydroxychloroquine has similar mechanism of action 
as chloroquine with better gastrointestinal absorption 
and less side effect profile. The additional                  
immunomodulatory property of hydroxychloroquine             
increases lysosomal enzyme pH in antigen presenting 
cell and blocks toll like receptor 9 and thereby inhibits 
the activation of dendritic cells and inflammation.41 
These two drugs can reduce the severity of Covid 19 
infection thereby reduce the morbidity and mortality. 
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A study conducted on more than 100 Chinese patients 
infected with Covid 19, suggested on starting the early 
treatment with chloroquine or hydroxychloroquine 
can reduce the severity of the symptoms, admission to 
intensive care unit, pneumonia and radiological      
improvement. Due to virus negative sero conversion 
the spread of the infection reduces.42 The use of              
hydroxychloroquine among health care providers was 
recommended by multiple nations in order to prevent 
spread of infection. Indian Council of Medical Research 
(ICMR) has recommended use of hydroxychloroquine 
as prophylaxis for SARS CoV2 after reviewing the    
report from invitro testing conducted in National    
Institute of Virology, Pune and Pharmacovigilance 
Program of India. Never the less, contraindications 
and adverse effects such as retinopathy, bull’s eye 
maculopathy, diametric defects in retina,                    
cardiomyopathy, exacerbations of congestive cardiac 
failure and QT prolongation due to                                
hydroxychloroquine should be kept in mind before 
prescribing to the health care providers and other 
frontline protectors like nurses, anganwadi workers 
and security personnel.43 

 Interferons (IFNs) specifically Alfa and Beta 
have reported to boost innate immunity of the host 
against viral infection. Invitro studies have reported 
that interferon α and β, but not γ could inhibit replica-
tion of SARS CoV2.44 Animal studies conducted on 
monkeys demonstrated reduced viral replication and 
minimum lung destruction with 3 days prior           
treatment with interferon compared to control 
group.45 Further during pilot clinical trial using       
synthetic recombinant IFN with or without ribavirin 
on humans reported reduction in the severity of       
infection and mortality with SARS CoV2 and           
MERS- CoV.46 These evidences at various levels with 
interferons against Corono group of virus could make 
it a potential drug for the prophylaxis of COVID 19. 
Thymosin α-1 (Ta1) has a role in restoring immune 
response due to its immunomodulatory action and its 
ability to prolong and potentiate the thymocyte     
function. The thymocyte cells treated with thymosin   
α-1 are resistant to the glucocorticoid induced       
damage. It could enhance the immunity in SARS CoV2 
infected patients. Corticosteroids are used in the   
treatment of COVID 19 patients to reduce the           
inflammation, in addition prior use of Ta1 could be 
recommended to reduce the thymocyte damage due to 
steroids.47,48 Baricitinib is janus kinase inhibitor which 
binds to cyclin G associated kinase is effective in re-
ducing inflammation and preventing viral replication 
by inhibiting viral entry. The dose required is minimal 
(2 mg to 4 mg once daily)  as compared to other           
AP2-associated  protein  kinase  1  (AAK1) inhibitors 
such as  sunitinib  and  erlotinib (used in cancer   
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chemotherapy). Thus could be a potential drug for the 
prophylaxis of COVID 19.49, 50 

 

Immune boosters 
 Adequate vitamin A in human beings is 
known to protect the body against infection. The    
deficiency in vitamin A is associated with diarrhea 
and severe forms of measles in children.51 A study has 
reported that in birds feed with vitamin A rich diet 
had less infection with infectious bronchitis compared 
to the group with Vitamin A deficient group.52 The 
mortality and morbidity are less in infections such as 
Human Immunodeficiency Virus infection, diarrhea, 
measles and its associate pneumonia. Vitamin A acts 
by inhibiting viral replication through the activation 
of immune cells and making the cells resistant to the 
infection. As it improves immune system, vitamin A 
could be a supportive option for reducing morbidity 
due to CoVid19.53 

 Vitamin B complex especially the B2 and B3 
are linked with reduction of infection with             
staphylococcus aureus through myeloid specific   
transcription factor and inhibit neutrophil infiltration 
into the lungs. Thus it reduces inflammation in the 
lungs associated with ventilator induced injury.       
Vitamin B6 is connected with required protein        
metabolism and many other reactions in the body to 
maintain immunity. Thus as prophylactic measure 
vitamin B complex could be started in CoVid 19      
patients.54,55 Vitamin C or ascorbic acid is well known 
for its antioxidant property which also supports     
immune system functions and offers protection 
against many infections. Intake of vitamin C is         
reported to reduce flu like symptoms like stuffy nose, 
inflammation in the nose and sinuses due to its        
additional action against histamine receptors. Since it 
can effectively prevent and control lower respiratory 
tract infection, we can start vitamin C in CoVid 19   
patients for better outcome.56 Vitamin D is synthe-
sized in our body in presence of sunlight which is  
considered as an hormone to maintain calcium       
balance in the body. Vitamin D is essential for the   
absorption of calcium never the less it does help in the 
maturation of immune cells. People with less           
exposure to sunlight such as long working hours in-
door, elderly individuals with movement limitation 
and prolonged winter    season have been reported 
with vitamin D deficiency.57 The first case of CoVid 19 
started in winter in Wuhan (China) and affected in 
temperate countries like united kingdom, Europe 
(Italy, Spain), United States of America and many    
others. The morbidity and mortality was high in these 
countries compared to the tropical countries such as 
India, Iran, Turkey, Saudi Arabia, Pakistan and Qatar. 
The virus could have been more virulent in people 
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with vitamin D deficiency. A study has reported      
infection with Covin coronavirus in calves with       
vitamin D deficiency.58 Vitamin D supplementation 
could be supportive treatment for CoVid 19. Vitamin E 
is another lipid   soluble vitamin essential for our 
body. It exists in eight varients (alpha, beta, gamma, 
delta tocopherol and alpha, beta, gamma, delta         
tocotrienol) among which only alpha tocopherol has 
distinct function in human beings. It is a potent       
antioxidant and plays a pivotal role in reducing         
oxidative stress. Vitamin E deficiency is associated 
with increased virulence in certain virus in human 
beings and animals.58, 59 

 Omega 3 and Omega 6 derived metabolites 
have immunomodulatory action by competing with 
the enzymes such as cyclooxygenase, lipoxygenase 
and cytochrome P450 in production of inflammatory 
mediators like prostaglandins, leukotrienes, maresins, 
protectins and resolvins.60 They promote the            
anti-inflammatory mediators and reduce pro           
inflammatory cytokines. The protectin D1 derived 
from omega 3 fatty acid may inhibit the growth and 
multiplication of influenza virus probably is beneficial 
in CoVid 19 treatment.61 

 All the micronutrients with special emphasis 
on selenium, zinc and iron has an important role in 
the body’s defense mechanism against infection or 
inflammation. Deficiency of selenium is associated 
with oxidative stress which could be an aggravator for 
a simple self-limiting virus infection. Oxidative stress 
could create an environment for the rapid replication 
of virus thereby making the virus highly virulent. A 
study has reported selenium could increase the      
immune response in the chickens infected with     
coronavirus causing infectious bronchitis.62 Zinc is 
dietary trace element which plays a vital role in      
development of immune cells thereby boosting the 
immunity. Zinc supplementation in children has     
reported to reduce the severity of measles manifesta-
tions. Another evidence reported that zinc along with 
pyrithione could inhibit replication of RNA virus and 
SARS CoV.63 Iron is required for the general wellbeing 
of the human beings. Deficiency of the same could 
lead to recurrent acute respiratory tract infection.64 

 The traditional medicine is usually mixture of 
herbs taken either in the form of decoction or        
powders mixed in appropriate media. Rasayana is one 
such mixture which has antioxidant property in order 
to reduce stress, inflammation, microbial growth and 
multiplication. Decoction of herbs likeT. cordifolia, Z. 
officinale, C. longa, Ocimum sanctum, Glycyrrhiza   
glabra, Adhatoda vasica, Andrographis                       
paniculata, Swertia chirata, Moringa oleifera, Triphala 
and Trikatu could be beneficial to asymptomatic    
patients with CoVid 19.65 
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Conclusion 
 Previous experience with SARS and MERS, the 
potential drugs that could target CoVid 19 are availa-
ble. Along with the specific drugs, the supportive    
intervention to be considered to boost the immunity 
of the affected person as well as the general             
population to reduce the morbidity. 
 
References  
1. Lu R, Zhao X, Li J, Niu P, Yang B, Wu H et al.        

Genomic characterization and epidemiology of 
2019 novel coronavirus: implications for virus 
origins and receptor binding. Lancet 2020;395
(10224):565–74.  

2. WHO. Coronavirus disease (COVID-2019)            
situation reports. 2020. https:// www.who.int/
emergencies/diseases/novel-coronavirus-2019/
situation- reports. [Accessed 8th May 2020]. 

3. Sola I, Almaza n F, Zu n iga S, Enjuanes L. Continu-
ous and Discontinuous RNA Synthesis in            
Coronaviruses. Annu Rev Virol 2015; 2(1):265-88.  

4. Fehr AR, Perlman S. Coronaviruses: an overview 
of their replication and pathogenesis. Methods     
Mol Biol 2015; 1282:1-23.  

5. Fung TS, Liu DX. Human Coronavirus:                 
Host-Pathogen Interaction. Annu Rev Microbiol 
2019; 73(1):529-557.  

6. Li W, Shi Z, Yu M, Ren W, Smith C, Epstein JH et al. 
Bats are natural reservoirs of SARS-like             
coronaviruses. Science 2005;310(5748):676-9. 

7. Corman VM, Ithete NL, Richards LR, Schoeman 
MC, Preiser W, Drosten C et al. Rooting the         
phylogenetic tree of middle East respiratory      
syndrome coronavirus by characterization of a 
conspecific virus from an African bat. J Virol 
2014;88(19):11297-303.  

8. Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang 
W et al. A pneumonia outbreak associated with a 
new coronavirus of probable bat origin. Nature 
2020;579(7798):270-273. doi:10.1038/s41586-
020-2012-7  

9. Ji W, Wang W, Zhao X, Zai J, Li X. Cross-species 
transmission of the newly identified coronavirus 
2019-nCoV. J Med Virol 2020;92(4):433-440. 
doi:10.1002/jmv.25682  

10. Did pangolins spread the China coronavirus to 
people? Available from https://www.nature.com/
articles/d41586- 020-00364-2#ref-CR1. Accessed 
8 May 2020. 

11. Liu P, Chen W, Chen JP. Viral Metagenomics      
Revealed Sendai Virus and Coronavirus Infection 
of Malayan Pangolins (Manis javanica). Viruses 
2019;11(11):979. doi:10.3390/v11110979  

12. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y et al. 
Early Transmission Dynamics in Wuhan, China, of 

Asha. Corona Virus Infection - Update on specific and supportive medications  

J Clin Biomed Sci 2020; 10(4): 107-113 

Novel Coronavirus-Infected Pneumonia. N Engl J 
Med 2020;382(13):1199-1207. doi: 10.1002/
jmv.25689.  

13. Wang W, Tang J, Wei F. Updated understanding of 
the outbreak of 2019 novel coronavirus (2019-
nCoV) in Wuhan, China. J Med Virol 2020;92
(4):441-447. doi: 10.1002/jmv.25689.  

14. Yang Y, Lu Q, Liu M, Wang Y, Zhang A, Jalali N et al. 
Epidemiological and clinical features of the 2019 
novel coronavirus outbreak in China. medRxiv 
2020 (preprint copy), 
doi.org/10.1101/2020.02.10.20021675  

15. Wang L, Wang Y, Ye D, Liu Q. Review of the 2019 
novel coronavirus (SARS-CoV-2) based on current 
evidence. Int J Antimicrob Agents 2020;55
(6):105948. doi: 10.1016/
j.ijantimicag.2020.105948.   

16. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y et al.  
Epidemiological and clinical characteristics of 99 
cases of 2019 novel coronavirus pneumonia in 
Wuhan, China: a descriptive study. Lancet 
2020;395(10223):507-513.  

17. Lei J, Li J, Li X, Qi X. CT Imaging of the 2019 Novel 
Coronavirus (2019-nCoV) Pneumonia. Radiology 
2020;295(1):18. doi:10.1148/radiol.2020200236  

18. Fan C, Li K, Ding Y, Lu WL, Wang J. ACE2             
Expression in Kidney and Testis May Cause      
Kidney and Testis Damage After 2019-nCoV      
Infection. medRxiv 2020.02.12.20022418. 
doi.org/10.1101/2020.02.12.20022418  

19. Zhang, Y, Xu JM. Medical diagnosis and treatment 
strategies for malignant tumors of the digestive 
system during the outbreak of novel coronavirus 
pneumonia. Zhonghua Zhong Liu Za Zhi 2020;42
(3):184-186.  

20. Arabi YM, Asiri AY, Assiri AM, Aziz Jokhdar HA, 
Alothman A, Balkhy HH et al. Treatment of Middle 
East respiratory syndrome with a combination of 
lopinavir/ritonavir and interferon-β1b (MIRACLE 
trial): statistical analysis plan for a recursive     
two-stage group sequential randomized             
controlled trial. Trials 2020 ;21(1):8.  

21. Chu CM, Cheng VC, Hung IF, Wong MM, Chan KH, 
Chan KS et al. Role of lopinavir/ritonavir in the 
treatment of SARS: initial virological and clinical 
findings. Thorax 2004;59(3):252–6. 

22. Oldfield V, Plosker GL. Lopinavir/ritonavir: A    
review of its use in the management of HIV        
infection. Drugs 2006;66(9):1275-99. 

23. Chu CM, Cheng VC, Hung IF, Wong MM, Chan KH, 
Chan KS et al. Role of lopinavir/ritonavir in the 
treatment of SARS: Initial virological and clinical 
findings. Thorax 2004;59(3):252-6. 

24. Jin YH, Cai L, Cheng ZS, Cheng H, Deng T, Fan YP, 
et al. A rapid advice guideline for the diagnosis 

111 



and treatment of 2019 novel coronavirus (2019-
nCoV) infected pneumonia (standard version). Mil 
Med Res 2020;7(1):4. 

25. Arabi YM, Shalhoub S, Mandourah Y, Al-Hameed F, 
Al-Omari A, Al Qasim E et al.  Ribavirin and Inter-
feron Therapy for Critically Ill Patients With     
Middle East Respiratory Syndrome: A Multicenter 
Observational Study. Clin Infect Dis 2020;70
(9):1837-44 

26. Katzung BG. Basic and Clinical Pharmacology. In: 
Safrin S, editor. Antiviral agents. New York: Mc 
Graw Hill Education; 2018. P 876-908.  

27. Tai DY. Pharmacologic treatment of SARS: Current 
knowledge and recommendations. Ann Acad Med 
Singap 2007;36(6):438-43.  

28. Sheahan TP, Sims AC, Graham RL, Menachery VD, 
Gralinski LE, Case JB et al. Broad-spectrum        
antiviral GS-5734 inhibits both epidemic and       
zoonotic coronaviruses. Sci Transl Med 2017;9
(396):3653. 

29. Mulangu S, Dodd LE, Davey RT Jr, Tshiani Mbaya O, 
Proschan M, Mukadi D et al. A Randomized, con-
trolled trial of ebola virus disease therapeutics. N 
Engl J Med 2019;381(24): 2293-303. 

30. Yamamoto N, Yang R, Yoshinaka Y, Amari S, Naka-
no T, Cinatl J et al. HIV protease inhibitor 
nelfinavir inhibits replication of SARS-associated 
coronavirus. Biochem Biophys Res Commun 2004  
4;318(3):719-25. doi: 10.1016/j.bbrc.2004.04.083.  

31. Boriskin YS, Leneva IA, Pecheur EI, Polyak SJ.    
Arbidol: A broad- spectrum antiviral compound 
that blocks viral fusion. Curr Med Chem 2008;15
(10):997-1005. 

32. Pe cheur EI, Borisevich V, Halfmann P, Morrey 
JD, Smee DF, Prichard M et al. The synthetic       
antiviral drug arbidol inhibits globally prevalent 
pathogenic viruses. J Virol 2016;90(6):3086-3092. 

33. Khamitov RA, Loginova S, Shchukina VN, Borise-
vich SV, Maksimov VA, Shuster AM. [Antiviral   
activity of arbidol and its de- rivatives against the 
pathogen of severe acute respiratory syndrome in 
the cell cultures]. Vopr Virusol 2008;53(4):9-13 

34. Hui DSC. An overview on severe acute respiratory 
syndrome (SARS). Monaldi Arch Chest Dis 2005;63
(3):149-157. doi.org/10.4081/ monaldi.2005.632  

35. Akerstrom S, Mousavi-Jazi M, Klingstrom J, Leijon 
M, Lundkvist A, Mirazimi A. Nitric oxide inhibits 
the replication cycle of severe acute respiratory 
syndrome coronavirus. J Virol 2005;79(3):1966-
1969. 

36. Chen J, Xia L, Liu L, Xu Q, Ling Y, Huang D et al. An-
tiviral Activity and Safety of Darunavir/Cobicistat 
for the Treatment of COVID-19. Open Forum Infect 
Dis 2020;7(7):241. doi: 10.1093/ofid/ofaa241.  

Asha. Corona Virus Infection - Update on specific and supportive medications  

J Clin Biomed Sci 2020; 10(4): 107-113 

37. Furuta Y, Gowen BB, Takahashi K, Shiraki K, Smee 
DF, Barnard DL. Favipiravir (T- 705), a novel viral 
RNA polymerase inhibitor. Antivir Res 2013;100
(2):446–54.  

38. Goldhill DH, Te Velthuis AJW, Fletcher RA, Langat 
P, Zambon M, Lackenby A et al. The mechanism of   
resistance to favipiravir in influenza. P Natl Acad 
Sci USA 2018;115(45):11613–11618.  

39. Cardile AP, Warren TK, Martins KA, Reisler RB, 
Bavari S. Will there be a cure for Ebola? Annu Rev 
Pharmacol Toxicol 2017;57:329–48. 

40. Favipiravir and Remdesivir get approval for treat-
ment. Available from https://
economictimes.indiatimes.com/industry/
healthcare/biotech/pharmaceuticals/dcgi-grants-
permission-to-manufacture-and-sell-glenmark-
pharmaceuticals-favipiravir-for-covid-19/
articleshow /76468590.cms?from=mdr [accessed 
on 29-06-2020] 

41. Biocon’s drug Itolizumab gets approval to treat 
Covid- 19. Available fromhttps://
www.pharmaceutical-technology.com/news/
biocon-itolizumab-approval/[accessed on 15-07-
2020] 

42. Takeda K, Kaisho T, Akira S. Toll-like receptors. 
Annu Rev Immunol 2003;21:335-376. 
doi:10.1146/nnurev.immunol.21.120601.141126 

43. Gao J, Tian Z, Yang X. Breakthrough: Chloroquine 
phosphate has shown apparent efficacy in        
reatment of COVID-19 associ- ated pneumonia in   
clinical studies. Biosci Trends 2020;14(1):72–3. 

44. Indian Council of Medical Research [Internet]. 
Revised advisory on the use of Hydroxychloro-
quin as prophylaxis for COVID 19 infection (in 
supersession of previous advisory dated 23rd 
March, 2020. Accessed on: 24 May 2020.        
Available from: https://www.mohfw.gov.in/pdf/
Revisedadvisoryontheuseofhydroxychloroquin-
easprophylaxisforSARSCOVID19infection.pdf 

45.  Morgenstern B, Michaelis M, Baer PC, Doerr HW, 
Cinatl J Jr. Ri- bavirin and interferon-beta           
synergistically inhibit SARS-associated              
coronavirus replication in animal and human cell 
lines. Biochem Biophys Res Commun 2005;326
(4):905-908. 

46.  Bijlenga G. Proposal for vaccination against SARS 
coronavirus using avian infectious bronchitis   
virus strain H from The Netherlands. J Infect . 
2005;51(3):263-265 

47. Loutfy MR, Blatt LM, Siminovitch KA, Ward S, 
Wolff B, Lho H. Interferon alfacon-1 plus cortico-
steroids in severe acute respiratory syndrome: a 
preliminary study. JAMA 2003;290(24):3222-
3228. 

112 

https://www.pharmaceutical-technology.com/news/biocon-itolizumab-approval/
https://www.pharmaceutical-technology.com/news/biocon-itolizumab-approval/
https://www.pharmaceutical-technology.com/news/biocon-itolizumab-approval/
https://www.mohfw.gov.in/pdf/RevisedadvisoryontheuseofhydroxychloroquineasprophylaxisforSARSCOVID19infection.pdf
https://www.mohfw.gov.in/pdf/RevisedadvisoryontheuseofhydroxychloroquineasprophylaxisforSARSCOVID19infection.pdf
https://www.mohfw.gov.in/pdf/RevisedadvisoryontheuseofhydroxychloroquineasprophylaxisforSARSCOVID19infection.pdf


48. Baumann CA, Badamchian M, Goldstein AL.      Thy-
mosin alpha 1 an- tagonizes dexamethasone and 
CD3-induced apoptosis of CD4+ CD8+ thymocytes 
through the activation of cAMP and protein ki- 
nase C dependent second messenger pathways 
Mech Ageing Dev 1997;94(1-3):85-101. 

49. Gao ZC, Zhu JH, Sun Y, Ding XL, Ma JS, Cui YX et al. 
Clinical investigation of outbreak of nosocomial 
severe acute respiratory syndrome. Zhongguo Wei 
Zhong Bing Ji Jiu Yi Xue 2003;15(6):332-335 

50. Richardson P, Griffin I, Tucker C, Smith D, Oechsle 
O, Phelan A et al. Baricitinib as potential treatment 
for 2019-nCoV acute respiratory disease. Lancet 
2020;395(10223):30–1. 

51. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y  et al. 
Epidemiologicaland clinical characteristics of 99 
cases of 2019 novel coronavirus pneumonia in 
Wuhan, China: a descriptive study.                        
Lancet 2020;395(10223):507-513.                           

        doi.org/10.1016/S0140-6736(20)30211-7. 
52. Kantoch M, Litwinska B, Szkoda M, Siennicka J. Im-

portance of vi- tamin A deficiency in pathology and 
immunology of viral infections. Rocz Panstw Zakl 
Hig 2002;53(4):385-392. 

53. West CE, Sijtsma SR, Kouwenhoven B, Rombout JH, 
van der Zijpp AJ. Epithelia-damaging virus  infec-
tions affect vitamin A status in chickens. J Nutr 
1992;122(2):333-339.  

54. Trottier C, Colombo M, Mann KK, Miller WH Jr, 
Ward BJ. Retinoids inhibit measles virus through a 
type I IFN-dependent bystander effect. FASEB J 
2009;23(9):3203-3212.  

55.  Keil SD, Bowen R, Marschner S. Inactivation of Mid-
dle East respiratory syndrome coronavirus (MERS-
CoV) in plasma products using a riboflavin-based 
and ultraviolet light-based photochemical treat-
ment. Transfusion 2016;56(12):2948-2952 

56. Kyme P, Thoennissen NH, Tseng CW, Thoennissen 
GB, Wolf AJ, Shimada K et al. C/EBPepsilon         
mediates nicotinamide-enhanced clearanceof 
Staphylococcusaureus in mice. J Clin Invest 
2012;122(9):3316-3329.   

57. Hemila H. Vitamin C and SARS coronavirus.               
J Antimicrob Chemother 2003;52(6):1049-1050. 

Asha. Corona Virus Infection - Update on specific and supportive medications  

J Clin Biomed Sci 2020; 10(4): 107-113 

58. Holick MF. Sunlight and vitamin D for bone health 
and prevention of autoimmune diseases, cancers, 
and cardiovascular disease. Am J Clin Nutr 
2004;80(6):1678S-1688S 

59. Nonnecke BJ, McGill JL, Ridpath JF, Sacco RE, Lip-
polis JD, Reinhardt TA. Acute phase response    
elicited by experimental bovine diarrhea virus 
(BVDV) infection is associated with decreased 
vitamin D and E status of vitamin-replete           
preruminant calves. J Dairy Sci 2014;97:5566-
5579. 

60. Beck MA, Kolbeck PC, Rohr LH, Shi Q, Morris VC, 
Levander OA. Vitamin E deficiency intensifies the 
myocardial injury of cox- sackievirus B3 infection 
of mice. J Nutr 1994;124(3):345-358.  

        doi.org/10.1093/jn/124.3.345 
61. Rodrigues FG, Campos JB, Silva GD, Wexner SD. 

Endoscopic ultrasound in the diagnosis of foreign 
bodies of the colon and rectum. Rev Assoc Med 
Bras 2016;62(9):818–821. 

 62. Morita M, Kuba K, Ichikawa A, Nakayama M,    
Katahira J, Iwamoto R et al. The lipid mediator 
protectin D1 inhibits influenza virus replication 
and improves severe influenza. Cell 2013;153
(1):112-125.  doi.org/10.1016/j.cell.2013.02.027 

63. Ma X, Bi S, Wang Y, Chi X, Hu S. Combined          
adjuvant effect of ginseng stem-leaf saponins and    
selenium on immune responses to a live bivalent 
vaccine of Newcastle disease virus and infectious 
bronchitis virus in chickens. Poult Sci 2019;98
(9):3548-3556. 

64. Tuerk MJ, Fazel N. Zinc deficiency. Curr Opin    
Gastroenterol 2009;25(2): 136-143.  

65. Jayaweera J, Reyes M, Joseph A. Childhood iron 
deficiency anemia leads to recurrent respiratory 
tract infections and gastroenteritis. Sci Rep 
2019;9(1):12637. 

66. Rastogi S, Pandey DN, Singh RH. COVID-19       
Pandemic: A pragmatic plan for Ayurveda         
Intervention. J Ayurveda Integr Med 
2020;23:S0975-9476(20)30019-X.  

        doi: 10.1016/j.jaim.2020.04.002.  

113 

https://doi.org/10.1016/j.cell.2013.02.027

