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INTRODUCTION

In December 2019, a local outbreak of pneumonia of 
unknown etiology was detected in Wuhan City, Hubei 
Province of China.1,2 The outbreak rapidly spread 
throughout China and across 18 countries with  83 
confirmed cases by the end of January 2020.3 World 
Health Organization (WHO) declared the COVID-19 
outbreak as a pandemic on 11 March 2020.4 There is 
evidence suggesting that COVID-19 follows human-to-
human transmission.3,5,6 By 17 April 2020, there have 
been 2,074,529 confirmed cases from over 200 countries 
and territories with 139,378 deaths.7

Despite the pandemic of COVID-19, thirty positive cases 
have been reported in Nepal while testing 7702 samples 
till 17 April 2020. Out of thirty confirmed positive 
cases, one has recovered while twenty-nine cases are in 

isolation for ongoing treatment along with other sixty-
one suspected cases and there are no deaths till 17 April 
2020.8 The first case was confirmed on 25 January 2020, 
a 32 years old Nepalese male student who returned from 
Wuhan, China.9  After two months of the first case,  five 
other cases were confirmed in Nepalese who returned 
from Europe and Middle East countries via the United 
Arab Emirates (UAE) in the last week of March, 2020. By 
then all the cases were imported cases but on 4 April, 
2020 an additional three cases were identified with one 
suspected to have local transmission and Nepal reached 
to Stage II.8 This review paper aimed to reveal a recent 
global understanding of COVID 19. 

METHODS

We searched and retrieved the published literature from 
PubMed and Google Scholar using various keywords: 

Coronavirus disease 2019 (COVID-19) is a newly emerged disease that has become a global public health concern 
as it rapidly spread around the world. The etiologic agent responsible for this disease has been named as severe acute 
respiratory syndrome coronavirus-2 (SARS-CoV-2) by the International Committee on Taxonomy of  Viruses as it 
shows similar genomic features to that of SARS-CoV which caused a pandemic in 2002. This disease first appeared in 
Hubei province of China and it follows human-to-human transmission but the path this virus took to set up human 
infection remains a mystery. By 17 April 2020, globally there have been 2,074,529 confirmed cases with 139,378 
deaths because of COVID-19. SARS-CoV-2 shows several similarities with SARS‐CoV, and Middle East Respiratory 
Syndrome Coronavirus (MERS-CoV) with its clinical presentations. This can vary from asymptomatic infection to severe 
disease and mortality. Real-time reverse-transcription polymerase chain reaction (rRT-PCR) screening is considered 
as the standard laboratory test for the diagnosis of COVID-19. There is no proven antiviral agent against SARS-CoV-2 
so the treatment for COVID-19 is symptomatic, aiming for the management of the symptoms and prevention of the 
complications. The outbreak of COVID-19 has led to the implementation of extraordinary public health measures 
throughout the world. Numerous antiviral compounds used to treat other infections are being clinically researched 
to find possible treatment. Similarly, the traditional public health outbreak response strategy of isolation, quarantine, 
social distancing and community containment has been implemented in multiple countries and has played an important 
role in the prevention of new outbreaks. This review aims to enhance our understanding of COVID 19.
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“coronavirus, COVID-19”, “new coronavirus 2019”, SARS-
CoV-2”. We further visited the WHO and government’s 
official webpages for the updated information.      

FINDINGS AND DISCUSSION

Etiology

Coronavirus is the virus belonging to the subfamily 
family Coronaviridae which is an enveloped virus 
with a single strand, positive-sense RNA genome.10  
The subfamily Coronavirinae consists of four genera: 
Alphacoronavirus, Betacoronavirus, Gammacoronavirus, 
and Deltacoronavirus. Alphacoronaviruses and 
Betacoronaviruses genera are infectious only to mammals 
while Gammacoronaviruses and Deltacoronaviruses are 
infectious to birds, but some can also infect mammals.11 

Before the emergence of SARS associated coronavirus 
(SARS-CoV) in 2003, there were two prototypes of 
human coronaviruses: HCoV-OC43 and HCoV-229E, both 
of which were the etiologic agents of the common 
cold and were not considered to be highly pathogenic 
to human.12-14 In 2003, the discovery of SARS-CoV 
came as an example demonstrating that this virus can 
cause severe acute respiratory syndrome as this was 
the first example of serious illness in humans caused 
by a coronavirus.15-18 This emergence of the SARS-CoV 
resulted in a global outbreak of pneumonia in 2003 which 
affected 8096 people in approximately 30 countries 
and resulted in about 774 deaths with a case-fatality 
rate of 9.6 percent.19,20 Ten years after the outbreak of 
SARS-CoV in 2012 another highly pathogenic coronavirus 
was discovered in Saudi Arabia, this was called Middle 
East Respiratory Syndrome Coronavirus (MERS-CoV) as 
it emerged in Middle Eastern countries.21  By the end 
of November 2019, there were 2494 confirmed cases of 
MERS-CoV accounting for  856 deaths  demonstrating a 
case-fatality rate of 34.4 percent.22 

In December 2019, a local outbreak of pneumonia of 
unknown etiology was detected in Wuhan city of Hubei 
Province in China.1,2 The Chinese Center for Disease 
Control and Prevention (CCDC) dispatched a rapid 
response team to conduct an epidemiologic and etiologic 
investigation in Hubei on 31 December 2019. The team 
collected three bronchoalveolar-lavage samples from 
Wuhan Jinyintan Hospital. Initially, no specific pathogens 
were detected including human coronavirus in clinical 
specimens of the patients. Later, using a combination 
of Illumina sequencing and nanopore sequencing, 
the genome was cloned and sequenced from the RNA 
extracted from bronchoalveolar-lavage fluid from the 
patients. It was observed that the virus genome was 85% 

identical with bat SARS-like CoV and the isolated virus 
was named 2019 novel coronavirus (2019-nCoV).23     

Prior studies suggested that all human coronaviruses 
have animal origins and considered to have originated in 
bats while HCoV-OC43 and HKU1 likely originated from 
rodents.14,24-26 Parallel to these the full-length genome 
sequence obtained from the five patients at an early 
stage of the outbreak revealed that these coronaviruses 
2019-nCoV (later known as SARS-CoV-2) genome sequence 
was almost identical and share 79.6% sequence identity 
to SARS-CoV and 96% identical at the whole-genome 
level to a bat coronavirus.27 Due to the large genetic 
diversity and frequent recombination of their genomes, 
with the increased human-animal interaction novel 
coronavirus are likely to emerge periodically in human 
due to frequent cross-species infections and occasional 
spillover events.28,29 Although the 2019-nCoV is detected 
in bats, it is distinct from SARS-CoV and MERS-CoV.23 It was 
also noted that as 2019-nCoV is an RNA virus. However, 
the mutation rate was expected to be somewhat lower 
than other RNA viruses because of its genome-encoded 
exonuclease.30 On 11 February 2020, the International 
Committee on Taxonomy of Viruses (ICTV) announced 
that the name of 2019 novel coronavirus as SARS-CoV-2 
and WHO announced the name of the disease caused by 
this novel virus (COVID-19).31,32 

Epidemiology 

In December 2019, a cluster of patients was admitted 
to the hospitals in Wuhan with unknown etiology of 
pneumonia.1,2 These patients were epidemiologically 
linked to the seafood and wet animal wholesale 
market of Wuhan.33,34 On 3 January 2020, the Chinese 
Government notified  WHO about the epidemic which 
was later confirmed to be 2019-nCoV.35 The number of 
cases increased rapidly in China and outside and WHO 
declared the COVID-19 outbreak as a pandemic on 11 
March 2020.4 By 17 April 2020, there have been 2,074,529 
confirmed cases with 139,378 deaths (Table 1).7

Table 1.Confirmed cases and deaths of COVID-19 in 
WHO Regions on April 17, 2020.7

Region Confirmed 
Cases

Deaths

European Region 1,050,871 93,480

Region of the Americas 743,607 33,028

Western Pacific Region 127,595 5558

Eastern Mediterranean Region 115,824 5662

South-East Asia Region 23,560 1051

African Region 12,360 586

Globally 2,074,529 139,378



JNHRC Vol. 18 No. 1 Issue 46 Jan - Mar 2020 3

The Coronavirus Pandemic: What Does the Evidence Show?

The COVID-19 is transmitted only through human-
to-human.3,5,6 The main route of transmission was 
respiratory droplet and close contact.5,6,37-39 Droplet 
transmission may occur through close contact, tears 
and fomites in the immediate environment around the 
infected person.40,41 The average incubation period was 
five days with a range from 1 to 14 days and in 95% of 
the patients were more likely to experience symptoms 
within 11 to 12 days of contact.5,42,43 However, it has 
been noted that there can be an asymptomatic carrier 
of COVID-19 with the incubation period of 19 days.44

Clinical Features 

The COVID-19 showed several similarities with the 
SARS-CoV, and MERS-CoV, in regards to the clinical 
presentations, which can vary from asymptomatic 
infection to severe disease.6,23 SARS-CoV-2 affects 
people in different ways as it has a wide range of signs 
and symptoms that infected persons might experience. 
The most common symptoms of the COVID-19 include 
fever, dry cough, lethargy and fatigue, muscle pains, 
and productive cough which are  similar to that of SARS-
CoV and MERS-CoV infection.45,46 Some patients might 
also experience symptoms like aches and pains, nasal 
congestion, runny nose, sore throat or diarrhea. These 
symptoms are usually mild and begin gradually. Some 
of the people might not develop any symptoms and be 
may remain well. Most of the infected people (nearly 
80%) might not need any special treatment while around 
one out of every six people might become seriously ill 
and develops difficulty in breathing.45 Elder people, with 

underlying medical problems like high blood pressure, 
heart problems or diabetes, chronic obstructive 
pulmonary disease  (COPD) and immunodeficiency are 
more likely to develop serious illnesses.45,47 The people 
with fever, cough and difficulty breathing should seek 
early medical attention. 

Diagnosis 

Diagnosis of COVID-19 is ultimately confirmed by real-
time reverse transcription-polymerase chain reaction 
(rRT-PCR) on respiratory samples.17,42 As there is a 
primary involvement of the respiratory system in 
COVID-19, a chest computed tomography (CT) is strongly 
recommended in suspected cases, for both initial 
evaluation and follow-up.48 CT findings include bilateral 
multilobar ground-glass opacities, with peripheral 
posterior distribution, mainly in the lower lung lobes.49 
Repeat CT scan may show multifocal consolidations with 
a paving pattern as disease advance.50 rRT-PCR screening 
is considered as the standard laboratory test for diagnosis 
of COVID-19, but it may yield a false-negative result in 
some cases. In the early stage of the disease, several 
cases with false-negative RT-PCR results were reported 
probably because of inadequate viral loads in the 
sample/technical issues during nucleic acid extraction. 
In such cases with typical clinical manifestations, chest 
CT may prove to be an invaluable asset because it may 
show characteristic features of the disease even when 
the RT-PCR screening test is negative.51 The viral RNA 
was detected at a different rate when rRT-PCR were 
performed in 1070 specimens (Table 2).52

Figure 1. Geographic distribution of COVID-19 cases worldwide as of April 17, 2020.36
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Drugs and Vaccines under Trials 

The WHO stated that as of April 18, 2020, there is no 
known vaccines and anti-viral treatments that can be 
used in the prevention and treatment of COVID- 19. 
Possible vaccines and some specific drugs are under 
investigation, and may take a minimum of 12 to 18 
months may require to develop the vaccines.53 Numerous 
antiviral compounds that are used to treat other 
infections are being clinically researched to find any 
possible treatment for COVID-19. WHO has initiated a 
large global trial “Solidarity trial” in collaboration with 
more than dozens of countries to compare the safety and 
effectiveness of four different drugs or drugs combination 
against COVID-19.53,54 Studies suggested that lopinavir/
ritonavir can be used for the treatment of COVID-19.55,56 
Two tablets of lopinavir 200 mg/ritonavir 50 mg was 
provided to the patients for eight days in South Korea. 
It was observed that from the next day of lopinavir/
ritonavir administration, β-coronavirus viral load started 
to decrease and no detectable/little coronavirus titers 
were observed after administration of the drug. Though 
there was reduction in viral load, the researchers 
were not certain if it was due to the administration 
of lopinavir/ritonavir or due to the natural course of 
the healing process, or both.56 Studies suggest that 
chloroquine (anti-malarial drug) seems to have potential 
broad-spectrum antiviral activities as it increases 
endosomal pH required for virus/cell fusion, as well as 
interferes with the glycosylation of cellular receptors of 
SARS-CoV so, it is suggested that chloroquine may have 
potential for treating COVID-19 pneumonia because of 
its anti-viral and anti-inflammatory properties.57

Though multiple drugs are under clinical trials, it 
should be considered that it might do more harm to 
the patient than curing/benefiting them.58  In the 
context of COVID-19, majority of the patients who 
died were elderly, people with cardiovascular disease/
diabetes/other comorbidities.47,59 In these cases use of 

chloroquine/hydroxychloroquine, azithromycin, and 
lopinavir-ritonavir could potentially increase the risk of 
cardiac death.58  At the time of SARS-CoV and MERS-CoV, 
it was observed that the use of intravenous steroids as 
anti-inflammatory therapy were associated with delayed 
clearance of coronavirus from blood and lungs as well 
as the steroids were associated with increased risk of 
secondary infection of influenza and mortality.60-62 Studies 
suggest that the rapid and simultaneous combination of 
supportive care and randomized controlled trails (RCTs) 
are the only way to find effective and safe treatments 
for COVID-19 and any other future outbreak.58 As Bacille 
Calmette-Guerin (BCG) vaccine against tuberculosis 
is known to produce a series of beneficial immune 
responses, some countries have undertaken BCG vaccine 
trials to see if it can help reduce the prevalence and 
severity of COVID-19 symptoms. A subgroup of patients 
with severe COVID-19 might have a cytokine storm 
syndrome and use of steroids and anti–IL-6 inhibitors 
for prevention of cytokine storm may be beneficial but 
clinical trial results are awaited.58,61,62 

Management

As there are no recommended medicines for COVID-19, 
the treatment is symptomatic for the management of the 
symptoms and prevention of the complications. Oxygen 
therapy is represented as a major treatment intervention 
for patients with severe infection. Mechanical ventilation 
may be necessary in cases of respiratory failure 
refractory to oxygen therapy, whereas hemodynamic 
support is essential for managing septic shock.63 Some 
evidence suggest that intravenous high-dose vitamin 
C treatment can significantly benefit the treatment of 
sepsis and septic pneumonia which seems to be a lung 
injury caused by hyper-activation of immune effector 
cells.64 Similarly, the convalescent plasma therapy is 
also under trial that could be effective against COVID-19 
as it was used for the SARS, influenza A (H1N1), avian 
influenza A (H5N1) and other viral infections.65 Plasma 

Table 2. Detection result of clinical specimens by rRT-PCR by Wang et al.52

Specimens Positive result 
No. (%)

Cycle threshold, 
mean (SD) Range 95% CI

Bronchoalveolar lavage fluid (n=15) 14 (93) 31.1 (3.0) 26.4-36.2 28.9-33.2

Fibrobronchoscope brush biopsy (n-13) 6 (46) 33.8 (3.9) 26.9-36.8 29.8-37.9

Sputum (n=104) 75 (72) 31.1 (5.2) 18.4-38.8 29.3-33.0

Nasal swabs (n=8) 5 (63) 24.3 (8.6) 16.9-38.4 13.7-35.0

Pharyngeal swans (n=398) 126 (32) 32.1 (4.2) 20.8-38.6 31.2-33.1

Feces (n=153) 44 (29) 31.4 (5.1) 22.3-38.4 29.4-33.5

Blood (n=307) 3 (1) 34.6 (0.7) 34.1-35.4 0.0-36.4

Urine (n=72) 0 No data
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alone is inadequate to eliminate the risk of transmission 
of the virus among the hospital workers. The inconsistent 
use of PPE increases the risk of transmission.74 The WHO 
has suggested guidelines for the rational use of PPE for 
COVID-19 in health care and community settings.67 The 
U.S. Center for Disease Control and Prevention provides 
detailed graphic instructions on the proper use of PPE 
for the COVID-19.75 Due to rapid spread of COVID-19, 
there has been acute shortage of PPE, especially in the 
regions that are hit hard by the disease. Similarly, there 
is also shortage of ICU beds, ventilators, other medical 
supplies.  

Response to the Pandemic

It has been suggested that in the absence of any 
pharmaceutical intervention, the strategy against 
COVID-19 is to reduce the mixing of susceptible/
infectious people through early identification of cases 
or reduction of contact.76 The outbreak of COVID-19 
has led to the implementation of extraordinary 
public health measures throughout the world. After 
the epidemic of COVID-19 in Hubei; China focused on 
traditional strategies of isolation, quarantine, social 
distancing and community containment. They took some 
aggressive measures including the closure of schools, 
workplaces, roads and transit systems, cancellation of 
public gatherings, mandatory quarantine of uninfected 
people without known exposure to COVID-19, and large-
scale electronic surveillance to ensure compliance.77,78 
An estimated 40 to 60 million residents of Wuhan and 
15 other closed cities were subjected to community 
containment measures.47 South Korea took extensive 
measures to screen the population for the virus, and 
isolate any infected people. They also used extensive 
contact tracing and used quarantine measures with 
electronic tracking on those who have contact with 
infected people. Learning from the SARS epidemic of 
2003, the rapid and extensive measures taken by South 
Korea has been taken as a successful measure to limit 
the outbreak.79,80 Likewise, Taiwan, Hong Kong, and 
Singapore proactively implemented travel restrictions 
on passengers coming from the mainland even while 
the WHO stated at that time that travel bans were not 
necessary. Taiwan had established a central command 
center for epidemic after the 2003 SARS epidemic, the 
center quickly took actions such as border controls, the 
closing of schools and workplaces, public communication 
plans and resource assessments of hospitals which 
helped to limit the spread of COVID 19.81 These measures 
have played an important role to prevent the outbreaks. 

Similarly, various strategies were adopted by these 
countries to tackle the COVID 19 crisis. South Korea 

was transfused to five critically ill patients and the 
viral loads were found to have decreased and become 
negative within 12 days after the transfusion, while 
SARS-CoV-2–specific ELISA and neutralizing antibody 
titers increased after the transfusion.66

On 28 January 2020, WHO released a document 
summarizing guidelines and scientific evidence derived 
from the treatment of previous epidemics from HCoVs. 
This document addresses measures for recognizing and 
sorting patients with severe acute respiratory disease; 
strategies for infection prevention and control; early 
supportive therapy and monitoring; a guideline for 
laboratory diagnosis; management of respiratory failure 
and ARDS; management of septic shock; prevention of 
complications and treatment of pregnant patients.45

Preventive Measures 

People who are in closed contact with the COVID-19 
patients are at a high risk of the infection.67 WHO 
has suggested some of the actions which are believed 
to be the most effective preventive measures in the 
community.67  These actions include frequent hand 
hygiene with an alcohol-based hand rub if your hands 
are not visibly dirty or with soap and water if hands are 
dirty; avoiding touching your eyes, nose, and mouth; 
practicing respiratory hygiene by coughing or sneezing 
into a bent elbow/tissue and then immediately disposing 
of the tissue; wearing a medical mask if you have 
respiratory symptoms and performing hand hygiene after 
disposing of the mask and maintaining social distance 
(minimum one meter). Hand washing and maintaining 
personal hygiene and the use of N95 masks were found 
to be effective to protect it.68,69 

The medical professionals caring for patients with 
COVID-19 are at high risk of acquiring the infection.70 The 
high risk of transmission of acute respiratory infections 
is due to aerosol-generating procedures, such as non-
invasive ventilation (NIV), a high-flow nasal cannula 
(HFNC), bag-mask ventilation, and intubation.71 So, the 
medical personnel who are involved in the management 
of COVID-19 patients or suspected cases must follow 
airborne precautions, hand hygiene and use of personal 
protective equipment (PPE).72  Ensuring the safety of the 
health-care providers is essential to take some aggressive 
measures such as the use of  N95 masks, goggles, face 
visor and protective gowns during the outbreak.70 Some 
of the protective masks designed to achieve a very close 
facial fit and extremely efficient filtration of airborne 
particles (up to 0.3 μm) that can be inhaled through the 
nose/mouth are N95, filtering facepiece  (FFP2), or FFP3 
respirator.73 It is suggested that using a protective mask 
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tested hundreds of thousands of people for infection 
and tracked the potential carriers while Italy started 
out testing widely, then narrowed the focus.82 Both 
of these countries saw their first cases of infection in 
late January and by 17 April 2020, Italy had 168,941 
confirmed cases with 22,172 deaths while South Korea 
limited COVID-19 infection to total 10,635 confirmed 
cases and 230 deaths.7 Epidemiologists suggest it is 
not possible to compare the numbers directly but the 
dramatic difference in outcome points out that the 
aggressive and sustained testing is a powerful tool for 
fighting the virus.82 

CONCLUSIONS 

The COVID-19 outbreak is a global health emergency 
with an increasing number of cases and deaths globally. 
Though there have been on-going research and clinical 
trials for the prevention and treatment of COVID-19, 
there is no effective medicine or vaccine currently 
available for it. In absence of any medical treatment for 
the control of viral infection, measures such as social-
distancing and community containment which could 
help to reduce the mixing of susceptible and infectious 
people with healthy communities have been a major 
strategy to prevent the outbreaks. In the meantime, 
the suspected persons should be kept in quarantine 
and patients should be kept in isolation provided with 
proper symptomatic treatment and supportive care for 
the prevention of further complications and mortality.

ACKNOWLEDGMENTS

We would like to thank the authors and publishers of 
the reviewed literature whose effort made this article 

possible

REFERENCES 

1. Wuhan Municipal Health Commission. Report of 
clustering pneumonia of unknown etiology in Wuhan City. 
Wuhan Municipal Health Commission: Wuhan City health 
committee; 2019. [Link]

2. World Health Organization. Pneumonia of unknown cause 
– China, Disease outbreak news 2020. [Link]

3. World Health Organization. Statement on the second 
meeting of the International Health Regulations (2005) 
Emergency Committee regarding the outbreak of novel 
coronavirus (2019-nCoV) 2020. [Link]

4. World Health Organization. WHO announces COVID-19 
outbreak a pandemic 2020. [Link]

5. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. 

Early Transmission Dynamics in Wuhan, China, of 
Novel Coronavirus–Infected Pneumonia. N Engl J Med. 
2020;382(13):1199-207. [PubMed] [Article]

6. Chan JF, Yuan S, Kok KH, To KK, Chu H, Yang J, 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;395(10223):514-
23. [PubMed]

7. World Health Organization. Coronavirus disease 2019 
(COVID-19) Situation Report – 88 2020. [Link]

8. Ministry of Health and Population. Health Emergency 
Operation Center. Coronavirus disease (COVID-19) 
outbreak updates & resource materials 2020. [Link]

9. Bastola A, Sah R, Rodriguez-Morales AJ, Lal BK, Jha R, 
Ojha HC, et al. The first 2019 novel coronavirus case in 
Nepal. Lancet Infect Dis. 2020;20(3):279-80. [PubMed]

10. Weiss SR, Navas-Martin S. Coronavirus pathogenesis and 
the emerging pathogen severe acute respiratory syndrome 
coronavirus. Microbiol Mol Biol Rev. 2005;69(4):635-64. 
[PMC Full text]

11. Woo PC, Lau SK, Lam CS, Lau CC, Tsang AK, Lau JH, 
et al. Discovery of seven novel Mammalian and avian 
coronaviruses in the genus deltacoronavirus supports 
bat coronaviruses as the gene source of alphacoronavirus 
and betacoronavirus and avian coronaviruses as the gene 
source of gammacoronavirus and deltacoronavirus. J Virol. 
2012;86(7):3995-4008. [PubMed]

12. McIntosh K, editor Coronaviruses: A Comparative Review. 
Berlin, Heidelberg: Springer Berlin Heidelberg.1974 
[Link]

13. Hamre D, Procknow JJ. A new virus isolated from 
the human respiratory tract. Proc Soc Exp Biol Med. 
1966;121(1):190-3. [PubMed]

14. Su S, Wong G, Shi W, Liu J, Lai ACK, Zhou J, et al. 
Epidemiology, Genetic Recombination, and Pathogenesis 
of Coronaviruses. Trends  Microbiol. 2016;24(6):490-
502. [PubMed]

15. Rota PA, Oberste MS, Monroe SS, Nix WA, Campagnoli R, 
Icenogle JP, et al. Characterization of a novel coronavirus 
associated with severe acute respiratory syndrome. 
Science. 2003;300(5624):1394-9. [PubMed]

16. Zhong NS, Zheng BJ, Li YM, Poon, Xie ZH, Chan KH, 
et al. Epidemiology and cause of severe acute respiratory 
syndrome (SARS) in Guangdong, People’s Republic of 
China, in February, 2003. Lancet. 2003;362(9393):1353-
8. [PubMed]

17. Drosten C, Gunther S, Preiser W, van der Werf S, Brodt 
HR, Becker S, et al. Identification of a novel coronavirus in 

The Coronavirus Pandemic: What Does the Evidence Show?

http://wjw.wuhan.gov.cn/front/web/showDetail/2019123108989
http://www.who.int/csr/don/05-january-2020-pneumonia-of-unkown-cause-china/en/
http://www.who.int/news-room/detail/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
https://pubmed.ncbi.nlm.nih.gov/31995857/
https://www.nejm.org/doi/10.1056/NEJMoa2001316
https://pubmed.ncbi.nlm.nih.gov/31986261/
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200417-sitrep-88-covid-191b6cccd94f8b4f219377bff55719a6ed.pdf?sfvrsn=ebe78315_6
https://heoc.mohp.gov.np/recent_alert/update-on-novel-corona-virus-2019_ncov/
https://pubmed.ncbi.nlm.nih.gov/32057299/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1306801/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1306801/
https://pubmed.ncbi.nlm.nih.gov/22278237/
https://link.springer.com/chapter/10.1007%2F978-3-642-65775-7_3
https://pubmed.ncbi.nlm.nih.gov/4285768/
https://pubmed.ncbi.nlm.nih.gov/27012512/
https://pubmed.ncbi.nlm.nih.gov/12730500/
https://pubmed.ncbi.nlm.nih.gov/14585636/


JNHRC Vol. 18 No. 1 Issue 46 Jan - Mar 2020 7

patients with severe acute respiratory syndrome. N Engl J 
Med. 2003;348(20):1967-76. [PubMed]

18. Ksiazek TG, Erdman D, Goldsmith CS, Zaki SR, Peret 
T, Emery S, et al. A novel coronavirus associated with 
severe acute respiratory syndrome. N Engl J Med. 
2003;348(20):1953-66. [PubMed]

19. Peiris JS, Guan Y, Yuen KY. Severe acute respiratory 
syndrome. Nat Med. 2004;10(12 Suppl):S88-97. 
[PubMed]

20. World Health Organization. Summary of probable SARS 
cases with onset of illness from 1 November 2002 to 31 
July 2003. [Link]

21. Zaki AM, van Boheemen S, Bestebroer TM, Osterhaus 
AD, Fouchier RA. Isolation of a novel coronavirus from 
a man with pneumonia in Saudi Arabia. N Engl J Med. 
2012;367(19):1814-20. [PubMed]

22. World Health Organization. Middle East respiratory 
syndrome coronavirus (MERS-CoV). 2019. [Link]

23. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. 
A Novel Coronavirus from Patients with Pneumonia 
in China, 2019. N Engl J Med. 2020;382(8):727-33. 
[PubMed]

24. Lau SK, Woo PC, Li KS, Huang Y, Tsoi HW, Wong BH, et 
al. Severe acute respiratory syndrome coronavirus-like 
virus in Chinese horseshoe bats. Proc Natl Acad Sci U S A. 
2005;102(39):14040-5. [PubMed]

25. Lau SK, Li KS, Tsang AK, Lam CS, Ahmed S, Chen H, et 
al. Genetic characterization of Betacoronavirus lineage 
C viruses in bats reveals marked sequence divergence in 
the spike protein of pipistrellus bat coronavirus HKU5 
in Japanese pipistrelle: implications for the origin of the 
novel Middle East respiratory syndrome coronavirus. J 
Virol. 2013;87(15):8638-50. [PubMed]

26. Forni D, Cagliani R, Clerici M, Sironi M. Molecular 
Evolution of Human Coronavirus Genomes. Trends 
Microbiol. 2017;25(1):35-48. [PubMed]

27. Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, Zhang W, et al. 
A pneumonia outbreak associated with a new coronavirus 
of probable bat origin. Nature. 2020;579(7798):270-3. 
[PubMed]

28. Cui J, Li F, Shi ZL. Origin and evolution of pathogenic 
coronaviruses. Nat Rev Microbiol. 2019; 17 (3):181-92. 
[PubMed]

29. Wong G, Liu W, Liu Y, Zhou B, Bi Y, Gao GF. MERS, SARS, 
and Ebola: The Role of Super-Spreaders in Infectious 
Disease. Cell Host Microbe. 2015;18(4):398-401. 
[PubMed]

30. Wang C, Horby PW, Hayden FG, Gao GF. A novel 
coronavirus outbreak of global health concern. The Lancet. 
2020;395(10223):470-3. [PubMed]

31. World Health Organization. Naming the coronavirus 
disease (COVID-19) and the virus that causes it. [Link]

32. Gorbalenya AE, Baker SC, Baric RS, de Groot RJ, Drosten 
C, Gulyaeva AA, et al. The species Severe acute respiratory 
syndrome-related coronavirus: classifying 2019-nCoV and 
naming it SARS-CoV-2. Nat Microbiol. 2020;5(4):536-
44. [PubMed]

33. Bogoch II, Watts A, Thomas-Bachli A, Huber C, Kraemer 
MUG, Khan K. Pneumonia of unknown aetiology in 
Wuhan, China: potential for international spread via 
commercial air travel. J Travel Med. 2020;27(2).[PMC 
Full text]

34. Lu H, Stratton CW, Tang Y-W. Outbreak of pneumonia of 
unknown etiology in Wuhan, China: The mystery and the 
miracle. J Med Virol. 2020;92(4):401-2. [PubMed]

35. World Health Organization. WHO Statement regarding 
cluster of pneumonia cases in Wuhan, China 2020. [Link]

36. European Centre for Disease Prevention and Control. 
Situation update worldwide, as of 30 March 2020. [Link]

37. Jiaye L, Xuejiao L, Shen Q, Jing Y, Fuxiang W, Yingxia L, et 
al. Community Transmission of Severe Acute Respiratory 
Syndrome Coronavirus 2, Shenzhen, China, 2020. Emerg 
Infect Dis J. 2020;26(6). [Link]

38. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical 
features of patients infected with 2019 novel coronavirus 
in Wuhan, China. Lancet. 2020;395(10223):497-506. 
[PubMed]

39. Burke RM, Midgley CM, Dratch A, Fenstersheib M, Haupt 
T, Holshue M, et al. Active Monitoring of Persons Exposed 
to Patients with Confirmed COVID-19 - United States, 
January-February 2020. MMWR morbidity and mortality 
weekly report. 2020;69(9):245-6. [Link]

40. Ong SWX, Tan YK, Chia PY, Lee TH, Ng OT, Wong MSY, 
et al. Air, Surface Environmental, and Personal Protective 
Equipment Contamination by Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) From a 
Symptomatic Patient. JAMA. 2020. [Link]

41. Xia J, Tong J, Liu M, Shen Y, Guo D. Evaluation of 
coronavirus in tears and conjunctival secretions of patients 
with SARS-CoV-2 infection. J Med Virol. [PubMed]

42. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical 
Characteristics of 138 Hospitalized Patients With 2019 
Novel Coronavirus–Infected Pneumonia in Wuhan, China. 
JAMA. 2020;323(11):1061-9. [Link]

The Coronavirus Pandemic: What Does the Evidence Show?

https://pubmed.ncbi.nlm.nih.gov/12690091/
https://pubmed.ncbi.nlm.nih.gov/12690092/
https://pubmed.ncbi.nlm.nih.gov/15577937/
http://www.who.int/csr/sars/country/table2004_04_21/en/
https://pubmed.ncbi.nlm.nih.gov/23075143/
http://www.who.int/emergencies/mers-cov/en/
https://pubmed.ncbi.nlm.nih.gov/31978945/
https://pubmed.ncbi.nlm.nih.gov/16169905/
https://pubmed.ncbi.nlm.nih.gov/23720729/
https://pubmed.ncbi.nlm.nih.gov/27743750/
https://pubmed.ncbi.nlm.nih.gov/32015507/
https://pubmed.ncbi.nlm.nih.gov/30531947/
https://pubmed.ncbi.nlm.nih.gov/26468744/
https://pubmed.ncbi.nlm.nih.gov/31986257/
http://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://pubmed.ncbi.nlm.nih.gov/32123347/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7107534/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7107534/
https://pubmed.ncbi.nlm.nih.gov/31950516/
http://www.who.int/china/news/detail/09-01-2020-who-statement-regarding-cluster-of-pneumonia-cases-in-wuhan-china
http://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://wwwnc.cdc.gov/eid/article/26/6/20-0239_article
https://pubmed.ncbi.nlm.nih.gov/31986264/
https://www.cdc.gov/mmwr/volumes/69/wr/mm6909e1.htm
https://jamanetwork.com/journals/jama/fullarticle/2762692
https://pubmed.ncbi.nlm.nih.gov/32100876/
https://jamanetwork.com/journals/jama/fullarticle/2761044


JNHRC Vol. 18 No. 1 Issue 46 Jan - Mar 20208

43. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith 
HR, et al. The Incubation Period of Coronavirus Disease 
2019 (COVID-19) From Publicly Reported Confirmed 
Cases: Estimation and Application. Ann Intern Med. 2020. 
[PubMed]

44. Bai Y, Yao L, Wei T, Tian F, Jin D-Y, Chen L, et al. Presumed 
Asymptomatic Carrier Transmission of COVID-19. 
JAMA. 2020. [PubMed]

45. World Health Organization. Health topics. Coronavirus. 
[Link]

46. Liu J, Zheng X, Tong Q, Li W, Wang B, Sutter K, et 
al. Overlapping and discrete aspects of the pathology 
and pathogenesis of the emerging human pathogenic 
coronaviruses SARS-CoV, MERS-CoV, and 2019-nCoV. J 
Med Virol. 2020;92(5):491-4. [PubMed]

47. Wu Z, McGoogan JM. Characteristics of and Important 
Lessons From the Coronavirus Disease 2019 (COVID-19) 
Outbreak in China: Summary of a Report of 72 314 
Cases From the Chinese Center for Disease Control and 
Prevention. JAMA. 2020. [PubMed]

48. Jin YH, Cai L, Cheng ZS, Cheng H, Deng T, Fan YP, et al. 
A rapid advice guideline for the diagnosis and treatment of 
2019 novel coronavirus (2019-nCoV) infected pneumonia 
(standard version). Mil Med Res. 2020;7(1):4. [PubMed]

49. Salehi S, Abedi A, Balakrishnan S, Gholamrezanezhad A. 
Coronavirus Disease 2019 (COVID-19): A Systematic 
Review of Imaging Findings in 919 Patients. Am J 
Roentgenol. 2020:1-7. [PubMed]

50. Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, et al. 
Remdesivir and chloroquine effectively inhibit the recently 
emerged novel coronavirus (2019-nCoV) in vitro. Cell 
Res. 2020;30(3):269-71. [PubMed]

51. Diao K, Han P, Pang T, Li Y, Yang Z. HRCT imaging features 
in representative imported cases of 2019 novel coronavirus 
pneumonia. Prec Clin Med. 2020;3(1):9-13. [Link]

52. Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection 
of SARS-CoV-2 in Different Types of Clinical Specimens. 
JAMA. 2020. [PubMed]

53. World Health Organization. WHO Director-General’s 
opening remarks at the media briefing on COVID-19 - 27 
March 2020. [Link]

54. Cheng MP, Lee TCL, Tan DHS, Murthy S. Generating 
randomized trial evidence to optimize treatment 
in the COVID-19 pandemic. Can Med Assoc J. 
2020:cmaj.200438. [Link]

55. Kim JY, Choe PG, Oh Y, Oh KJ, Kim J, Park SJ, et al. 
The First Case of 2019 Novel Coronavirus Pneumonia 
Imported into Korea from Wuhan, China: Implication for 

Infection Prevention and Control Measures. J Korean Med 
Sci. 2020;35(5):e61-e. [PubMed]

56. Lim J, Jeon S, Shin H-Y, Kim MJ, Seong YM, Lee WJ, 
et al. Case of the Index Patient Who Caused Tertiary 
Transmission of Coronavirus Disease 2019 in Korea: the 
Application of Lopinavir/Ritonavir for the Treatment of 
COVID-19 Pneumonia Monitored by Quantitative RT-
PCR. J Korean Med Sci. 2020;35(6). [PubMed]

57. Gao J, Tian Z, Yang X. Breakthrough: Chloroquine 
phosphate has shown apparent efficacy in treatment of 
COVID-19 associated pneumonia in clinical studies. Biosci 
Trends. 2020;14(1):72-3. [PubMed]

58. Kalil AC. Treating COVID-19—Off-Label Drug Use, 
Compassionate Use, and Randomized Clinical Trials 
During Pandemics. JAMA. 2020. [PubMed]

59. Young BE, Ong SWX, Kalimuddin S, Low JG, Tan SY, Loh 
J, et al. Epidemiologic Features and Clinical Course of 
Patients Infected With SARS-CoV-2 in Singapore. JAMA. 
2020. [PubMed]

60. Arabi YM, Mandourah Y, Al-Hameed F, Sindi AA, 
Almekhlafi GA, Hussein MA, et al. Corticosteroid Therapy 
for Critically Ill Patients with Middle East Respiratory 
Syndrome. Am J Respir Crit Care Med. 2018;197(6):757-
67. [PubMed]

61. Lee N, Allen Chan KC, Hui DS, Ng EK, Wu A, Chiu RW, 
et al. Effects of early corticosteroid treatment on plasma 
SARS-associated Coronavirus RNA concentrations in adult 
patients. J Clinical Virol. 2004;31(4):304-9. [PubMed]

62. Russell CD, Millar JE, Baillie JK. Clinical evidence does 
not support corticosteroid treatment for 2019-nCoV lung 
injury. Lancet . 2020;395(10223):473-5. [PubMed]

63. Cascella M, Rajnik M, Cuomo A, Dulebohn SC, Napoli 
RD. Features, Evaluation and Treatment Coronavirus 
(COVID-19). reasure Island (FL): StatPearls [Internet]: 
StatPearls Publishing; 2020. [PubMed]

64. Erol A. High-dose Intravenous Vitamin C Treatment for 
COVID-19. OSF Preprints. 2020. [Link] 

65. Roback JD, Guarner J. Convalescent Plasma to Treat 
COVID-19: Possibilities and Challenges. JAMA. 2020. 
[PubMed]

66. Shen C, Wang Z, Zhao F, Yang Y, Li J, Yuan J, et al. 
Treatment of 5 Critically Ill Patients With COVID-19 With 
Convalescent Plasma. JAMA. 2020. [PubMed]

67. World Health Organization. Rational use of personal 
protective equipment (PPE) for coronavirus disease 
(COVID-19) 2020.  [Link]

68. Teleman MD, Boudville IC, Heng BH, Zhu D, Leo YS. 

The Coronavirus Pandemic: What Does the Evidence Show?

https://pubmed.ncbi.nlm.nih.gov/32150748/
https://pubmed.ncbi.nlm.nih.gov/32083643/
https://pubmed.ncbi.nlm.nih.gov/32056249/
https://pubmed.ncbi.nlm.nih.gov/32091533/
https://pubmed.ncbi.nlm.nih.gov/32029004/
https://pubmed.ncbi.nlm.nih.gov/32174129/
https://pubmed.ncbi.nlm.nih.gov/32020029/
https://academic.oup.com/pcm/article/3/1/9/5733748
https://pubmed.ncbi.nlm.nih.gov/32159775/
http://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---27-march-2020
https://www.cmaj.ca/content/early/2020/03/26/cmaj.200438
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7008073/
https://pubmed.ncbi.nlm.nih.gov/32056407/
https://pubmed.ncbi.nlm.nih.gov/32074550/
https://pubmed.ncbi.nlm.nih.gov/32208486/
https://pubmed.ncbi.nlm.nih.gov/32125362/
https://pubmed.ncbi.nlm.nih.gov/29161116/
https://pubmed.ncbi.nlm.nih.gov/15494274/
https://pubmed.ncbi.nlm.nih.gov/32043983/
https://www.ncbi.nlm.nih.gov/books/NBK554776/
https://osf.io/p7ex8
https://pubmed.ncbi.nlm.nih.gov/32219429/
https://pubmed.ncbi.nlm.nih.gov/32219428/
https://apps.who.int/iris/bitstream/handle/10665/331215/WHO-2019-nCov-IPCPPE_use-2020.1-eng.pdf


JNHRC Vol. 18 No. 1 Issue 46 Jan - Mar 2020 9

Factors associated with transmission of severe acute 
respiratory syndrome among health-care workers in 
Singapore. Epidemiol  Infect. 2004;132(5):797-803. 
[PubMed]

69. Yin WW, Gao LD, Lin WS, Gao LD, Lin WS, Du L, et 
al. [Effectiveness of personal protective measures in 
prevention of nosocomial transmission of severe acute 
respiratory syndrome]. Zhonghua Liu Xing Bing Xue Za 
Zhi. 2004;25(1):18-22. [PubMed]

70. Chang D, Xu H, Rebaza A, Sharma L, Dela Cruz 
CS. Protecting health-care workers from subclinical 
coronavirus infection. Lancet Respir Med. 2020;8(3):e13. 
[PubMed]

71. Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J. 
Aerosol generating procedures and risk of transmission 
of acute respiratory infections to healthcare workers: 
a systematic review. PLoS One. 2012;7(4):e35797. 
[PubMed]

72. Cheung JC-H, Ho LT, Cheng JV, Cham EYK, Lam KN. 
Staff safety during emergency airway management for 
COVID-19 in Hong Kong. Lancet Respir Med. [PubMed]

73. Repici A, Maselli R, Colombo M, Gabbiadini R, Spadaccini 
M, Anderloni A, et al. Coronavirus (COVID-19) outbreak: 
what the department of endoscopy should know. 
Gastrointest Endosc. 2020. [PubMed]

74. Lau JTF, Fung KS, Wong TW, Kim JH, Wong E, Chung S, 
et al. SARS transmission among hospital workers in Hong 
Kong. Emerg Infect Dis. 2004;10(2):280-6. [PMC Full 

text]

75. U.S C. sequence for putting on personal protective 
equipment (PPE). [Link]

76. Lewnard JA, Lo NC. Scientific and ethical basis for 
social-distancing interventions against COVID-19. 2020. 
[PubMed]

77. McCloskey B, Heymann DL. SARS to novel coronavirus 
- old lessons and new lessons. Epidemiol Infect. 
2020;148:e22. [PubMed]

78. Wilder-Smith A, Freedman DO. Isolation, quarantine, 
social distancing and community containment: pivotal 
role for old-style public health measures in the novel 
coronavirus (2019-nCoV) outbreak. J Travel Med. 
2020;27(2). [PubMed]

79. BBC. Coronavirus: South Korea ‘emergency’ measures as 
infections increase 2020. [Link]

80. Normile D. Coronavirus cases have dropped sharply in 
South Korea. What’s the secret to its success? 2020. [Link]

81. Barron L. What We Can Learn From Singapore, Taiwan 
and Hong Kong About Handling Coronavirus 2020. [Link]

82. Emilio Parodi, Stephen Jewkes, Sangmi Cha, Park J-m. 
Special Report: Italy and South Korea virus outbreaks 
reveal disparity in deaths and tactics. Reuters. 2020. [Link]

The Coronavirus Pandemic: What Does the Evidence Show?

https://pubmed.ncbi.nlm.nih.gov/15473141/
https://pubmed.ncbi.nlm.nih.gov/15061941/
https://pubmed.ncbi.nlm.nih.gov/32061333/
https://pubmed.ncbi.nlm.nih.gov/22563403/
https://pubmed.ncbi.nlm.nih.gov/32105633/
https://pubmed.ncbi.nlm.nih.gov/32179106/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322933/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3322933/
http://www.cdc.gov/hai/pdfs/ppe/ppe-sequence.pdf
https://pubmed.ncbi.nlm.nih.gov/32213329/
https://pubmed.ncbi.nlm.nih.gov/32019614/
https://pubmed.ncbi.nlm.nih.gov/32052841/
http://www.bbc.com/news/world-asia-51582186
http://www.sciencemag.org/news/2020/03/coronavirus-cases-have-dropped-sharply-south-korea-whats-secret-its-success
https://time.com/5802293/coronavirus-covid19-singapore-hong-kong-taiwan/
https://www.reuters.com/article/us-health-coronavirus-response-specialre/special-report-italy-and-south-korea-virus-outbreaks-reveal-disparity-in-deaths-and-tactics-idUSKBN20Z27P

