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Abstract
After a century, the whole world fighting against the pandemic viral infection: a novel coronavirus, 
COVID-19. Currently, more than 210 countries are suffering from COVID-19 with the number of affected 
countries and patients are exponentially increasing day by day. It became a global health issue where 
more than 2.7 million cases were reported with a death ratio of approximate 7% globally by World 
Health Organization (WHO) (as of 24 April 2020) which is a 22 times higher numbers in 1.5 month and 
this figure increasing day by day at an alarming rate. The maximum infected cases reported from the 
most developed country and the world leader America however, the maximum death cases are from 
the world’s second health service provider country Italy. China, the origin country of COVID-19, has 
taken serious actions in terms of prevention, control against the spreading of this coronavirus through 
lockdown, sanitation, medication, and social distancing. The risk of transmissions of coronavirus 
from humans to humans is more and thus a social distancing is the best way for its persistence and 
precautions. Thus, the COVID-19 outbreak continues must explore and evolve, certain strict and 
mandatory precautions to stop this dangerous devil virus. Also, it is a major challenge for all global 
scientists to find out an effective remedial drug to control this deadly coronavirus before uncontrolled 
conditions. Thus, considering the depth of the spreading of coronavirus and its impact on global health, 
it is necessitating to know the dos and don’ts for persistence, precautions, and diagnostic strategies 
against the challenging COVID-19.   
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INTRODUCTION
 In recent years, several viruses emerged 
with pandemic potential and a variety of human 
diseases with unknown etiology are still present1. 
A viral origin has been suggested for many of 
these diseases hence must need to focus on 
the importance of searching for new viruses2-4. 
Coronavirus (Coronaviridae), an enveloped virus 
with a genome size of 27–32 kb RNA5, 6. A very 
first report of isolation of prototype murine 
coronavirus strain JHM was in 1949 by Bailey and 
Cheever research group7-9. Based on the host-
specific characterization and genome sequences, 
three different groups of coronaviruses were 
investigated6. These viruses were identified from 
different animal sources such as cats, cattle, 
chickens, dogs, horses, rabbits, swine, turkeys, 
and humans as well5, 6. The resultant infectious 
diseases developed for the upper respiratory tract, 
gastrointestinal tract, hepatic, and central nervous 
system. Upper respiratory tract infections were the 
primary infection found in humans and fowl, while 
the enteric infection was caused by porcine and 
bovine coronaviruses which resulted in a severe 
economic loss5-6, 10-12.  
 Besides this, coronaviruses caused 
respiratory diseases called Severe Acute 
Respiratory Syndrome Coronavirus (SARS-CoV), 
where a total of six species were involved for 
human infections13. First two species, HCV-229E 
and HCoV-OC43 were identified in the mid-1960s, 
which causes a common cold14, however, rest 4 
species were Severe Acute Respiratory Syndrome 
coronavirus (SARS-CoV), Middle East Respiratory 
Syndrome Coronavirus (MERS-CoV), HCoV-NL63, 
identified in the Netherlands from an infant 
with bronchiolitis6, and HCoV-HKU1, identified 
in an adult patient with severe pneumonia 
in Hong Kong51. Among these, SARS-CoV and 
MERS-CoV were found to be highly pathogenic 
and SARS-CoV identified as the most pathogenic 
human coronavirus which causes life-threatening 
pneumonia15-17. It transmits to humans through 
the zoonotic way, as this virus resided in animals18, 

19. The most recently a challenging and deadly 
COVID-19 coronavirus causing the respiratory 
infection is reported for its epidemiology, etiology 
and clinical characteristics21-27.
           COVID-19 a rapidly progressive disease 
reported first time with 29 pneumonia cases of 

unknown etiology at WHO office, (Wuhan, Hubei 
province, China) on 31st December 2019 and based 
on genetic sequence, it was quickly identified as 
novel β-coronavirus on 12th January 2020. After 
a month, WHO named the disease as COVID-19 
(Coronavirus Disease 2019), caused by the novel 
coronavirus27-30.  Rapid progression indicators of 
COVID-19 were high infectivity and insufficiency of 
an effective treatment. It is the utmost importance 
to develop efficient strategies to control the 
pathogenesis of COVID-19. Though many 
therapeutic options were already introduced such 
as the use of existing and new generation antiviral, 
steroids and different medicinal treatment, still 
the optimal strategy for severe COVID-19 remains 
unclear. During the last two months, the confirmed 
cases of COVID-19 rapidly accumulated, but due to 
the limited information on novel coronavirus and 
its pathogenesis, it becomes a challenging issue 
for all global scientists. Nevertheless, no definite 
treatment has been identified so fat, which makes 
it extremely difficult for clinical studies. Thus, 
considering the death rate of COVID-19 infected 
cases and to get a concrete remedial action, 
this paper provides combined information of 
coronavirus sources, infections, symptoms, and its 
preventive, precautionary measures need to apply 
and new scientific challenges for citizens, scientist, 
and societies which may help to find out effective 
strategies for COVID-19 treatment.
Routes of infection
 Viruses including, SARS-CoV, MERS-CoV, 
and influenza can survive on different surfaces 
from hours to extended periods up-to months. 
The factors influencing the survival of these viruses 
are surface type, suspension medium, type of 
strain, temperature, and relative humidity1. Direct 
and indirect contact plays an important role in 
the transmission of such viral infections. Indirect 
contact transmission such as contamination of 
inanimate surfaces is uncertain when compared 
with direct contact transmission of independent of 
surface contamination such as droplet or airborne 
routes31-33. Boone and Gerba33, and Spicknall et 
al 34, reported transmission of SARS-CoV from 
different surfaces of the environment to the hand 
of patients and healthcare workers. The test was 
done in Homes and day-care centers in Tucson, 
Arizona, USA33.  It was also reported that the hands 
of the patient can then initiate self-inoculation 
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through mucous membranes of the nose, eyes 
or mouth. Thus, contact transmission is the most 
common route of transmission suggested through 
the intervention studies of mathematical and 
animal models1.
Clinical Symptoms
 COVID-19’s common symptoms include 
fever, cough, breathing problem and myalgia or 
fatigue. Preliminary stage symptoms are diarrhea 
and nausea, and a dominating fever but may not 
premier symptom of infection. Some patients 
may suffer from headaches or hemoptysis and 
even relatively asymptomatic18, 25, 35. However, 
older age patients have respiratory failure due to 
severe alveolar damage22. With time, the disease 
spread rapidly resulting in the dysfunction of 
cardiac or kidney organs25-28. COVID-19 infected 
patients showed low immunity by lowering 
defensive white blood cell count, lymphopenia, or 
thrombocytopenia, with extended and activated 
thromboplastin time and increased C-reactive 
protein level18,22,25,28. Thus, COVID-19 act rapidly 
on a low immune patient and act very fast in the 
host patient. So it necessitates checking the most 
common symptom related to this disease regularly 
and ignorance of this may result in a national/ 
global damage.
Persistence and precautions
 Center for Disease Control and Prevention 
(CDC) and the WHO released official documents 
to provide interim guidelines for the collection, 
handling, and testing of clinical specimens that 
might contain SARS-CoV-236, 37. The guidelines 
showed preventive measures under 5 different 
subheadings such as hygiene maintenance, use 
of biocidal agents, social distancing, quarantine 
people and mentality.
Hygiene Maintenance
 Hygiene and health effectively reduce the 
transmission of respiratory infections. Therefore, 
personal protective measures including frequent 
hand washing and use of face mask have been 
widely deployed risk of respiratory droplets or 
aerosols38.
       The use of different concentrations of 
alcohol-based hand sanitizers and disinfectants 
such as bleach has played an important role 
in inactivating SARS-CoV-2. However, the use 
of high-quality N95 or FFP3 masks prevents 
respiratory tract infections. Environmental 

disinfection such as surfaces and substances that 
can pose a risk, with appropriate sanitizers is also 
recommended38, 39.
Use of Biocidal Agents
 Various types of biocidal agents such as 
hydrogen peroxide, alcohols, sodium hypochlorite 
or benzalkonium chloride were used worldwide 
for disinfection, mainly in healthcare settings40, 41. 
From above all biocidal agents, 95% ethanol with 
30 seconds treatment found to be highly effective 
in disinfection in COVID-19.41. Due to the huge 
demand for biocidal requirements, WHO released 
a guide to local production of alcohol-based hand 
rub formulations for patient’s safety52.
Social Distancing
 Social gathering is the main source of 
widespread community transmission of COVID-19 
and thus, community mitigation measures to curb 
local transmission must be carefully considered and 
applied wherever possible. It includes the closure 
of public places such as schools, colleges or private 
companies, transportations, etc. Its extended 
version includes banning on mass grouping, 
the mandatory wearing of masks, isolation of ill 
persons, and appropriate disinfection/hygiene 
measures could reduce mortality. Curfew and 
long-time country lockdown will be an effective 
way to decrease transmission and spread the 
epidemic over a longer period. Thus, the overall 
impact of social distancing regulates the height of 
the epidemic peak, by reducing the overall number 
of infected persons and the overall health impact 
too42.
Quarantine People 
 Quarantine the people having preliminary 
symptoms or COVID-19 confirmed patients in 
hospitals. The close contacts of such quarantine 
peoples must be carefully tracked, tracked and 
quarantined at home or in designated quarantine 
facilities. Most of the countries (Hong Kong, 
Singapore, Taiwan, etc.) use these practices to 
avoid the transmission of this disease. To date, 
these containment measures appear to have 
been able to prevent sustained local transmission. 
However, quarantine measures can be costly 
challenging to enforce and introduce location-
specific ethical and legal challenges that may 
hamper control efforts39.
Mentality
 Any preventive or precautionary measure 
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is behavioral and the personal or community 
mentality with positive thinking resulted in a 
synergistic effect and fighting spirit against deadly 
viral infections. Thus, the mentality concept 
related to COVID-19 will be selfishness about 
us first followed by the community. Thus, self-
declaration about the asymptomatic patient and 
its isolation initiative as well as acceptance of 
health department and governmental decisions 
is of great importance 39.
Diagnosis
 COVID-19 has very rapid progression, 
high infectivity, and unavailability of sufficient and 
effective treatments are the major concerns, to 
control the COVID-19 pathogenesis. Though many 
therapeutic options of antiviral steroids, ayurvedic, 
allopathic, and traditional Chinese medicine are 
in existence still, the most favorable and effective 
medicine against COVID-19 remains unclear39, 43. 
From December 2019 to date COVID-19 cases to 
death rate are exponentially increasing due to 
very limited information on the pathogenesis of 
this virus. So far, no definite treatment has been 
identified, which makes it extremely difficult for 
clinical and global management43.
             PCR based method or deep sequencing 
genomic techniques used currently for the 
detection of virus and diagnosis24,44,45. But for 
detection with these techniques, a sufficient 
quantity of sample collection (presence of viral 
genome) for amplification must be needed. But, 
the probability of false results will be more, if the 
viral replication time window is missed. Similarly, an 
incorrect sample collection can limit the usefulness 
of qPCR-based assay. A false negative diagnosis 
can have critical consequences, especially at the 
peak stage of the pandemic by allowing infected 
patients to spread the infection and hampering 
the efforts to contain the spread of the virus46. In 
such a scenario, an additional screening method 
is needed to ensure the timely and reliable 
diagnosis of an infected person.  To enhance the 
detection sensitivity and accuracy, a combined 
method of PCR with IgM antibodies production 
was developed by Li et al. which significantly 
improve in the diagnosis of COVID-1924. Another 
antibody-based COVID-19 treatment and recovery 
were observed by the application of a high-dose 
intravenous immunoglobulin (IVIg) by blocking 
the progression of disease cascade47. To conquer 

COVID-19 viral infections, proteolytic processing 
of viral polyprotein and such protease inhibition 
could be a therapeutic strategy. Virtually a 
total of 687 million compounds were screened 
and identified as novel coronavirus protease 
inhibitors48. Sommerstein and Grani reported that 
angiotensin-converting enzyme (ACE) inhibitors 
(ACE-Is) could act as a potential risk factor for 
fatal COVID-19 by up-regulating ACE249. However, 
Kuster et al. reported the opinion that inhibition 
of the RAAS (Rennin-Angiotensin Aldosterone 
System) might be protective in COVID-1950.
         A physical treatment method could be an 
effective tool to control the COVID-19, thus Zu and 
his research group recently reported radiological 
treatment in an understanding of clinical and 
chest CT imaging features of coronavirus disease 
2019 (COVID-19) which will help for early 
detection of the infection51. Thus, it is essential to 
develop a strategic plan and its rapid execution 
through medication, vaccination, genomics, and 
proteomics or by any physical radiation ways to 
treat and control the deadly SARS-CoV-2.
Challenges
 A novel coronavirus causing COVID-19 is 
challenging research due to: a) in vitro replication 
limitation of viruses and its use in viral diagnostics; 
b) in-vitro replication limitation of those viruses 
that cause a cytopathic effect get failure in 
virus identification methods; c) elucidate wrong 
recognitions of antibodies and PCR based viral 
genome amplification of known viruses and novel 
cultured viruses; d) investigate the host-specific 
mechanism of pathogenicity; e) find out effective, 
potential, easier, cheaper therapeutic agent, 
treatment method or vaccine for COVID-19; and f) 
to find the use of Virus discovery based on cDNA-
AFLP (Amplified Fragment Length Polymorphism) 
(VIDISCA)  method to cure the COVID-19; g) 
strategies the people’s mindset and fighting spirit 
against COVID-19. Thus, COVID-19 treatment is 
not an as easy challenge for scientist and need to 
explore diagonally by considering all possibilities 
of science, bioengineering, analytical tools, as well 
as psychology.   

CONClUSIONS
 The whole world is suffering with the most 
deadly COVID-19 and all health agencies working 
24x7 to stop spreading of it as well discovering 
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novel vaccine or drugs to control the COVID-19 
infections now and in future. Thus, the present 
paper showed a brief and the basic information 
about the COVID-19 as well as its precautionary 
and preventive measures to control this pandemic 
disease. The best cleaning and hygiene practises 
could control this recent and most challenging 
disease, but not limited to this, There is a need of 
permanent solution for mitigation of COVID-19, 
globally.

ACKNOWleDgMeNTS
 All the authors acknowledge and thank 
to Sandip University and Savitribai Phule Pune 
University.

CONFlICT OF INTeReST
 The listed author(s) declare no conflict 
of interest in any capacity, including competing or 
financial.

AUTHORS’ CONTRIBUTION
 Al l  l isted author(s) have made a 
substantial, direct and intellectual contribution 
to the work, and approved it for publication.

FUNDINg
 None.

eTHICS STATeMeNT
 This article does not contain any studies 
with human participants or animals performed by 
any of the authors.

AVAIlABIlITY OF DATA
 Not applicable.

ReFeReNCeS
1. Otter JA, Donskey C, Yezli S, et al. Transmission of 

SARS and MERS coronaviruses and influenza virus in 
healthcare settings: the possible role of dry surface 
contamination. J Hosp Infect. 2016;92:235–50. DOI: 
10.1016/j.jhin.2015.08.027.

2. Jubelt B, Berger JR. Does viral disease underlie ALS? 
Lessons from the AIDS pandemic. Neurology 2001;57 
:945–946. DOI: https://doi.org/10.1212/WNL.57.6.945

3. Stohlman SA, Hinton DR. Viral induced demyelination. 
Brain Pathol. 2001;11:92–106. DOI: 10.1111/j.1750-
3639.2001.tb00384.x

4. Shingadia D, Bose A, Booy R. Could a herpesvirus 
be the cause of Kawasaki disease? Lancet Infect Dis. 
2002;2:310–313. DOI: https://doi.org/10.1016/S1473-
3099(02)00265-7

5. Gallagher TM, Buchmeier MJ. Coronavirus spike proteins 
in viral entry and pathogenesis. Virology. 2001;279:371–
374. DOI: 10.1006/viro.2000.0757

6. Hoek L, Pyrc K, Jebbink MF, Vermeulen-Oost W, 
Berkhout RJ, Wolthers KC, Wertheim-Van Dillen PM, 
Kaandorp J, Spaargaren J, Berkhout B. Identification of 
a new human coronavirus. Nat Med. 2004;10:368–373. 
DOI: https://doi.org/10.1038/nm1024

7. Bailey OT, Pappenheimer AM, Sargent F, Cheever MD, 
Daniels JB. A murine virus (JHM) causing disseminated 
encephalomyelitis with extensive destruction of 
myelin. II. Pathology. J Exp Med. 1949;90:195–212. 
DOI:10.1084/jem.90.3.195

8. Cheever FS, Daniels JB, Pappenheimer AM, Baily 
OT. A murine virus (JHM) causing disseminated 
encephalomyelitis with extensive destruction of 
myelin. I. Isolation and biological properties of the 
virus. J Exp Med. 1949;90:181–194. DOI: 10.1084/
jem.90.3.181

9. Weiss  SR, Navas-Martin S. Coronavirus pathogenesis 
and the emerging pathogen severe acute respiratory 
syndrome coronavirus. Microbiol Mol Biol Rev. 
2005;69:635–664. DOI: 10.1128/MMBR.69.4.635-
664.2005

10. Clark MA. Bovine coronavirus. Br Vet J. 1993;149:51–70. 
DOI: https://www.ncbi.nlm.nih.gov/pubmed/8382546

11. Holmes KV, Lai MMC. Coronaviridae. in Fields Virology 
(eds. Fields, B.N. et al.) 1075–1093 (Lippincott-Raven 
Publishers, Philadelphia, 1996).

12. Guy JS, Breslin JJ, Breuhaus B, Vivrette S, Smith LG. 
Characterization of a coronavirus isolated from a 
diarrheic foal. J Clin Microbiol. 2000;38:4523–4526. 
DOI: 0095-1137/00/$04.0010

13. Guo L, Ren L, Yang S, et al. Profiling Early Humoral 
Response to Diagnose Novel Coronavirus Disease 
(COVID-19). Clinical Infectious Diseases. 2020. 
DOI:  https://doi.org/10.1093/cid/ciaa310

14. Su S, Wong G, Shi W, et al. Epidemiology, genetic 
recombination, and pathogenesis of coronaviruses. 
Trends Microbiol. 2016;24(6):490–502. DOI:10.1016/j.
tim.2016.03.003

15. Drosten C. et al. Identification of a novel coronavirus in 
patients with the severe acute respiratory syndrome. 
N Engl J Med. 2003;348:1967–1976. DOI: 10.1056/
NEJMoa030747

16. Lai MM. SARS virus: the beginning of the unraveling of 
a new coronavirus. J. Biomed. Sci. 2003;10:664–675. 
DOI: 10.1159/000074077

17. Peiris JS. et al. Clinical progression and viral load in 
a community outbreak of coronavirus- associated 
SARS pneumonia: a prospective study. Lancet. 
2003;361:1767–1772.  DOI:  10.1016/s0140-
6736(03)13412-5

18. Guan Y. et al. Isolation and characterization of 
viruses related to the SARS coronavirus from animals 
in southern China. Science. 2003;302:276–278. 
DOI:10.1126/science.1087139

19. Martina BE. et al. Virology: SARS virus infection of cats 
and ferrets. Nature. 2003;425:915 DOI: https://doi.
org/10.1038/425915a

20. Kanwar A, Suresh S, Frank E. “Human Coronavirus 
(HCoV) Infection Among Adults in Cleveland, Ohio: 

https://doi.org/10.1212/WNL.57.6.945
https://doi.org/10.1111/j.1750-3639.2001.tb00384.x
https://doi.org/10.1111/j.1750-3639.2001.tb00384.x
https://doi.org/10.1016/S1473-3099(02)00265-7
https://doi.org/10.1016/S1473-3099(02)00265-7
https://doi.org/10.1006/viro.2000.0757
https://doi.org/10.1038/nm1024
https://doi.org/10.1084/jem.90.3.195
https://dx.doi.org/10.1084%2Fjem.90.3.181
https://dx.doi.org/10.1084%2Fjem.90.3.181
https://dx.doi.org/10.1128%2FMMBR.69.4.635-664.2005
https://dx.doi.org/10.1128%2FMMBR.69.4.635-664.2005
https://www.ncbi.nlm.nih.gov/pubmed/8382546
https://doi.org/10.1093/cid/ciaa310
https://doi.org/10.1159/000074077
https://doi.org/10.1016/s0140-6736(03)13412-5
https://doi.org/10.1016/s0140-6736(03)13412-5
https://doi.org/10.1126/science.1087139
https://doi.org/10.1038/425915a
https://doi.org/10.1038/425915a


  www.microbiologyjournal.org828

Bhusare et al. | J Pure Appl Microbiol | 14(suppl 1):823-829 | May 2020 | https://doi.org/10.22207/JPAM.14.SPL1.19

Journal of Pure and Applied Microbiology

An Increasingly Recognized Respiratory Pathogen.” 
In Open Forum  Infectious Diseases. 2017;4(1):S312. 
DOI: 10.1093/ofid/ofx163.729

21. Chang D, Lin M, Wei L, et al. Epidemiologic and 
Clinical Characteristics of Novel Coronavirus Infections 
Involving 13 Patients Outside Wuhan, China. JAMA 
2020. DOI:10.1001/jama.2020.1623 

22. Chen N, Zhou M, Dong X, et al. Epidemiological and 
clinical characteristics of 99 cases of 2019 novel 
coronavirus pneumonia in Wuhan, China: a descriptive 
study. Lancet. 2020;395:507–513. DOI: https://doi.
org/10.1016/S0140-6736(20)30211-7

23. Del RC, Malani PN. 2019 Novel Coronavirus-Important 
Information for Clinicians. JAMA. 2020;323(11):1039–
1040.  DOI:10.1001/jama.2020.1490 

24. Li Q, Guan X, Wu P, et al. Early Transmission Dynamics 
in Wuhan, China, of Novel Coronavirus-Infected 
Pneumonia. N Engl J Med. 2020. DOI:10.1056/
NEJMoa2001316 

25. Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 
Hospitalized Patients With 2019 Novel Coronavirus-
Infected Pneumonia in Wuhan, China. JAMA. 2020. 
DOI:10.1001/jama.2020.1585 

26. Wu F, Zhao S, Yu B, et al. A new coronavirus associated 
with human respiratory disease in China. Nature.  
2020. DOI:10.1038/s41586-020-2008-3 

27. Zhu N, Zhang D, Wang W, et al. A novel coronavirus 
from patients with pneumonia in China, 2019. N Engl 
J Med. 2020. DOI: 10.1056/NEJMoa2001017. .Epub 
ahead of print. 

28. Huang C, Wang Y, Li X, et al. Clinical features of patients 
infected with 2019 novel coronavirus in Wuhan, China. 
Lancet. 2020 Jan 24. PII: S0140-6736(20)30183–5. 
DOI: 10.1016/S0140-6736(20)30183-5. .Epub ahead 
of print. 

29. Whitworth J. COVID-19: a fast-evolving pandemic, 
Transactions of The Royal Society of Tropical Medicine 
and Hygiene traa025.  DOI: https://doi.org/10.1093/
trstmh/traa025

30. Wo r l d  H e a l t h  O r g a n i z a t i o n .  L a b o r a t o r y 
b i o s afet y  g u i d a n c e  re l ate d  to  t h e  n ove l 
coronavirus(2019nCoV):interimguidance. Accessed 
March 7, 2020.

31. Bridges CB, Kuehnert MJ, Hall CB. Transmission 
of influenza: implications for control in health 
care settings. Clin Infect Dis. 2003;37:1094e1101. 
DOI:10.1086/378292

32. Brankston G, Gitterman L, Hirji Z, Lemieux C, Gardam 
M. Transmission of influenza A in human beings. 
Lancet Infect Dis. 2007;7:257e265. DOI:10.1016/
S1473-3099(07)70029-4

33. Boone SA, Gerba CP. Significance of fomites in the 
spread of respiratory and enteric viral disease. Appl 
Environ Microbiol. 2007;73:1687e1696. DOI: 10.1128/
AEM.02051-06

34. Spicknall IH, Koopman JS, Nicas M, Pujol JM, Li S, 
Eisenberg JN. Informing optimal environmental 
influenza interventions: how the host, agent, and 
environment alter dominant routes of transmission. 
PLoS Comput Biol. 2010;6:e1000969. DOI: https://doi.
org/10.1371/journal.pcbi.1000969

35. Chan JF, Yuan S, Kok KH, et al. A familial cluster 

of pneumonia associated with the 2019 novel 
coronavirus indicating person-to-person transmission: 
a study of a family cluster. Lancet. 2020 Jan 24. 
PII: S0140-6736(20)30154-9. DOI: 10.1016/S0140-
6736(20)30154-9..Epub ahead of print.

36. Centers for Disease Control and Prevention (CDC). 
Interim laboratory biosafety guidelines for handling 
and processing specimens associated with coronavirus 
disease 2019 (COVID-19).https://www.cdc.gov/
coronavirus/2019-nCoV/lab/lab-biosafetyguidelines.
html. Accessed March 7, 2020.

37. World Health Organization. Coronavirus Disease 
2019(COVID-19): situation report—30. 2020. https://
www.who.int/docs/default-source/coronaviruse/
situation-reports/20200219-sitrep-30-COVID-19.
pdf?sfvrsn=6e50645_2 Published on February 20, 
2020. Accessed February 20, 2020

38. Xiao J, Shiu EYC, Gao H, et al. Nonpharmaceutical 
Measures for Pandemic Influenza in Nonhealthcare 
Settings-Personal Protective and Environmental 
Measures. Emerg Infect Dis. 2020;26. DOI: 10.3201/
eid2605.190994

39. Cowling BJ, Aiello A. “Public health measures to 
slow community spread of COVID-19.” The Journal 
of Infectious Diseases. 2020. DOI: https://doi.
org/10.1093/infdis/jiaa123

40. Kampf G. Antiseptic stewardship: biocide resistance 
and clinical implications. Cham: Springer International 
Publishing. 2018. DOI: https://doi.org/10.1007/978-3-
319-98785-9

41. Kampf G, Todt D, Pfaender S, et al. Persistence 
of coronaviruses on inanimate surfaces and its 
inactivation with biocidal agents. J Hosp Infect. 
2020:246-251. Epub ahead of print.

42. Bootsma MC, Ferguson NM. The effect of public health 
measures on the 1918 influenza pandemic in U.S. 
cities. Proc Natl Acad Sci USA. 2007;104:7588–93 DOI: 
https://doi.org/10.1073/pnas.0611071104

43. Cascella M, Cuomo A, Cuomo A, et al. Features, 
Evaluation and Treatment Coronavirus (COVID-19). 
StatPearls Publishing, Treasure Island, FL; 2020. DOI: 
https://www.ncbi.nlm.nih.gov/books/NBK554776/

44. Corman VM, Landt O, Kaiser M, et al. Detection of 
2019 novel coronavirus (2019-nCoV) by real-time RT-
PCR. Euro Surveill. 2020;25. DOI:10.2807/1560-7917.
ES.2020.25.3.2000045

45. Lu R, Zhao X, Li J, et al. Genomic characterization and 
epidemiology of 2019 novel coronavirus: implications 
for virus origins and receptor binding .published 
January 30, 2020. Lancet. DOI:10.1016/S0140-
6736(20)30251-8

46. Rothe C, Schunk M, Sothmann P, et al. Transmission 
of 2019-nCoV infection from an asymptomatic contact 
in Germany. N Engl J Med. 2020 Jan 30 .Epub ahead 
of print. DOI: https://www.nejm.org/doi/10.1056/
NEJMc2001468.

47. Cao W, Xiaosheng L, Tao B, et al. “High-dose 
intravenous immunoglobulin as a therapeutic option 
for deteriorating patients with Coronavirus Disease 
2019.” In Open Forum Infectious Diseases. 2020. DOI: 
https://doi.org/10.1093/ofid/ofaa102

48. Zu ZY, Jiang MD, Xu PP et al. Coronavirus Disease 2019 

https://dx.doi.org/10.1093%2Fofid%2Fofx163.729
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1093/trstmh/traa025
https://doi.org/10.1093/trstmh/traa025
https://doi.org/10.1086/378292
https://doi.org/10.1016/S1473-3099(07)70029-4
https://doi.org/10.1016/S1473-3099(07)70029-4
https://doi.org/10.1371/journal.pcbi.1000969
https://doi.org/10.1371/journal.pcbi.1000969
https://doi.org/10.1093/infdis/jiaa123
https://doi.org/10.1093/infdis/jiaa123
https://doi.org/10.1073/pnas.0611071104
https://www.ncbi.nlm.nih.gov/books/NBK554776/
https://www.nejm.org/doi/10.1056/NEJMc2001468
https://www.nejm.org/doi/10.1056/NEJMc2001468
https://doi.org/10.1093/ofid/ofaa102


  www.microbiologyjournal.org829Journal of Pure and Applied Microbiology

Bhusare et al. | J Pure Appl Microbiol | 14(suppl 1):823-829 | May 2020 | https://doi.org/10.22207/JPAM.14.SPL1.19

(COVID-19): A Perspective from China .published 
online ahead of print, 2020 Feb 21. Radiology. 
2020;200490. DOI: 10.1148/radiol.2020200490.

49. Sommerstein R, Grani C. Rapid response: re preventing 
a COVID-19 pandemic: ACE inhibitors as a potential 
risk factor for fatal COVID-19. BMJ. 2020.  DOI: https:// 
www.bmj.com/content/368/bmj.m810/rr-2 (8 March 
2020) 

50. Kuster GM, Otmar P, Thilo B, et al. “SARS-CoV2: 
should inhibitors of the renin-angiotensin system be 

withdrawn in patients with COVID-19?.” European 
Heart Journal (2020). DOI:10.1093/eurheartj/ehaa235

51. Woo PC, Lau SK, Chu CM, et al.  Characterization and 
complete genome sequence of a novel coronavirus, 
coronavirus HKU1, from patients with pneumonia. J 
Virology. 2005;79:884-895. DOI:10.1128/jvi.01977-08

52. World Health Organization. Guide to local productions: 
WHO recommended handrub formulations. DOI: who.
int/gpsc/5may/Guide_to_Local_Productions_Pdf.

https://doi.org/10.1093/eurheartj/ehaa235

