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Abstract: The emergence of novel SARS-CoV-2 virus in China in December 2019 has turned into a
global pandemic through continued spread beyond borders. This review was aimed to extract
up-to-date information on the evolution, transmission, clinical manifestations, diagnosis, treatment
and prevention of COVID-19 to fight against this common enemy. PubMed, Scopus and Google
Scholar were the sources of literature; whereas CDC, WHO and Worldometer provided updated
information. Bats served as the reservoirs of this virus while pangolin is believed as an
intermediate host to transmit the virus to humans. Direct human-to-human and indirect
transmissions were involved. Major clinical manifestations included fever, cough, fatigue, sputum
production and shortness of breath. Chest radiographs mostly showed bilateral ground-glass
opacities. Aged patients and patients with comorbidities had higher case fatality ratios. Critical
cases were vulnerable to develop pneumonia, multi-organ failure and deaths. Overall situation in
China has improved substantially. The European region and region of the Americas were the worst
hit out of six WHO global regions. PCR based methods are used for the diagnosis of COVID-19.
Severe/critical cases essentially require supportive or intensive cares. Avoiding exposure to
COVID-19 is the best way to prevent the disease. Thus, this review provides a snapshot on
COVID-19.

Keywords: COVID-19; SARS-CoV-2; origin; transmission; epidemiology; signs and symptoms;
diagnosis; treatment and prevention.

1. Introduction

The world has been facing a great crisis due to the emergence and pandemic spread of the novel
coronavirus SARS-CoV-2 (Severe acute respiratory syndrome-coronavirus-2) since December 2019.
The disease caused by the virus is termed as coronavirus disease 2019 (COVID-19) by the World
Health Organization (WHO)[1-4]. The disease has spread across 213 countries or territories with
around 2 million infections and over 124,000 deaths globally until April 15 2020 [5].

2. Methods

2.1. Search Strategy

PubMed, Scopus and Google Scholar were the sources of literature searching up to April 15
2020; whereas CDC, WHO and Worldometer offered up-to-date data, statistics and health-related
information about COVID-19. Search terms included COVID-19 or SARS-CoV-2 or 2019-nCoV or
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novel coronavirus 2019, origin/evolution, transmission, epidemiology, signs and symptoms,
diagnostics, and treatment and prevention.

2.2. Selection criteria

The references of selected original articles, reviews, perspectives, meta-analyses, reports, and
guidelines were manually searched. For data mining and literature review, only those articles or
published reports or statistics were taken into consideration that had been subjected to diagnosis of
COVID-19 by RT-PCR or gene sequencing, or RT-PCR followed by chest computed tomography
(CT) scans. All the authors enlisted herein mutually agreed upon the handpicked articles or reports
for analysis during the preparation of the manuscript. Prominence was given to contemplation of
information for commoners as well as for general medical readers.

3. Origin and evolutionary genomics

SARS-CoV-2, a single-stranded RNA virus belonging to highly infectious beta-coronaviruses
has a genome size of 26 to 32 kilobases [6]. Recent genome sequencing revealed bats as the possible
natural reservoir of this novel virus since it contains considerable genome homology with
coronaviruses of bat origin (bat-CoVs) [7-10]. In China, more than 500 coronaviruses were identified
in bats. Human exposure to bat-CoVs might be common among the rural Chinese who live in close
contact with the natural habitats of bats what is accounted for 2.9% bat-CoV seroprevalence in rural
China [11]. Phylogenetic analysis demonstrated that COVID-19 shared 88% sequence identity with
two bat-derived SARS-like coronaviruses, namely bat-SL-CoVZC45 and bat-SL-CoVZXC21 [9]. It
also shared 96% homology at the whole genome level to another bat coronavirus RaTG13 [8]. These
findings indicated bats as possible reservoir of COVID-19 virus (Figure 1).

Bat-RaTGI13 - 96%
Bat-SL-CoVZXC21 N - B8%
Bat-SL-CoVZC45 88%
SARS-CoV  ———————— g,

MERS-CoV 50%

Figure 1. Comparative genomics of novel SARS-CoV-2 virus.
The novel SARS-CoV-2 virus is closely related to bat origin virus RaTG13 while it is distantly related to two commonly known
beta-coronaviruses: MERS-CoV and SARS-CoV.

Evolutionary genomics of ORFla/lb, S (spike) and N (nucleocapsid) genes in COVID-19
revealed it as a recently evolved novel coronavirus [12,13]. An important question yet to be
answered whether COVID-19 is directly transmitted to humans from bats or via an intermediary
host to humans. The understanding of this clue will clarify the zoonotic pattern of transmission of
COVID-19. Bats have come to known as natural reservoirs for SARS-CoV and MERS-CoV (middle
east respiratory syndrome coronavirus) outbreaks, where the former and the latter viruses jumped
to infect people via civets and camels, respectively [10,14-15]. It was, therefore, hypothesized that
like SARS-CoV and MERS-CoV, bats in Wuhan seafood market might have infected a live animal
from where the COVID-19 virus could make its way to humans. There is a 99% genetic homology,
particularly in the receptor-binding domains of the S protein gene between the coronaviruses
circulating in pangolins and humans. These findings indicated that pangolins might have been the
likely intermediate host for COVID-19 transmission to humans (Figure 2) [16,17]. Further research
and evidence are needed to pinpoint the intermediary host in order to prevent zoonotic
transmission.

4. Transmission

Direct human-to-human transmission of COVID-19 virus via inhalation of respiratory droplets
from coughing and sneezing of infected patients was confirmed in the epidemic in China (Figure 2)
[18-20]. This sort of transmission occurs between people of close contact with a distance of 1.8 meter
or 6 feet [20]. COVID-19 virus from respiratory droplets emitted during uncovered coughing or
sneezing can also travel up to 15 feet to 27 feet [97,98]. The novel coronavirus also spread via contact
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and aerosol transmission. Physical contact involves transmission upon touching a surface tainted
with respiratory droplets containing the virus through subsequent contact with mouth, nose or eyes
of an uninfected individual. Aerosol transmission occurs upon inhalation of air contaminated with
tainted respiratory droplets from infected individuals [18,21].
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Figure 2. A snapshot on COVID-19.

Bats served as the original host of COVID-19 while pangolin is suspected to be an intermediate host. SARC-CoV-2 is a
single stranded RNA (ssRNA) virus mainly consisting of spike glycoprotein (S), envelop protein (E), hemagglutinin esterase
(HE), nucleocapsid (N) and membrane protein (M). Human to human transmission was confirmed via droplets or aerosols
from coughing or sneezing or via contaminated surfaces by the infected patients. The clinical presentations appearing upon
2-14 days post-infection included fever, fatigue, dry cough, sputum production, shortness of breath/difficulty in breathing,
chills, muscle pain, nasal congestion, diarrhea, vomiting and hemoptysis. Under critical or severe conditions it causes
pneumonia, organ damage and death. RT-PCR is used to diagnose COVID-19 from respiratory samples of an infected patient.
No vaccine or anti-viral drug has approved yet; hence, supportive/intensive cares should be taken into consideration.

Recently, it has been reported that SARS-CoV-2 remains viable for around 3 hours to 3 days in
aerosols, on copper surface for 4 hours, 1 day on cardboard, and three hours on inanimate surfaces
like plastics and stainless steel; thus, indicating aerosol and fomite modes of COVID-19 transmission
[22]. Is COVID-19 airborne? Evidence disclosed no existence of SARS-CoV-2 viral RNA in air
samples in closed settings where infected patients had been admitted [106]. However, the presence
of viral RNA in air does not represent its transmissibility or infectivity. Currently, information on
how long the virus persists in locally or internationally traded foods or raw food materials as well as
the potential role of food in the transmission of the virus remains unexplored. Certain atmospheric
parameters such as temperature, humidity and light should be taken into consideration for
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conducting investigations since these may play prominent roles in viral transmission. In general,
coronaviruses are thermolabile and their persistence appears to be stable at low temperatures
including the freezing temperatures. The SARS-CoV are very stable in a frozen state and can survive
for up to two years at -20°C [5]. Studies on coronaviruses like SARS-CoV and MERS-CoV, for
example, revealed that they could persist on surfaces in infectious state for a couple of hours to nine
days at room temperature and their lifespan is further increased when low temperature is associated
with high air humidity [23]. These findings may be translated into practice for prevention of
COVID-19 transmission. Controversial findings reported the potential risks of vertical transmission
of COVID-19 from pregnant- and breast-feeding women [24-26]. Possibility of fecal-oral
transmission of COVID-19 was also demonstrated by one study [27].

SARS-CoV-2 has higher reproductive number (Ro) than SARS-CoV-1 and influenza virus. For
COVID-19 epidemic in Wuhan, Rowas estimated to be roughly 2.68 meaning that on an average each
patient had potential of spreading the infections to 2.68 people [28]. Several studies reported Ro in
the range from 1.4 to 6.49 with a mean of 3.28 [29]. The COVID-19 pandemic will keep on increasing
as long as Ro is greater than 1. Therefore, to prevent the disease from spreading, control measures are
needed to reduce the reproductive number to less than 1. In spite of the fact that COVID-19 appears
to have more transmission potential than SARS CoV or MERS CoV and Ro of many estimates of
COVID-19 have already been published, until now it is too early to calculate an accurate Ro estimate
to assess the transmission dynamics. One of the most difficult aspects of Ro of beta-coronaviruses has
been the circumstance under which the virus is transmitted to a large proportion of people leading
to superspreading, a pivotal event for global spread of the disease, which deals with transmission of
infections to at least eight contacts [30]. So-called superspreading events occurred in the global
spread of SARS to Hong Kong, Beijing and Singapore [30-32]. Superspreading events were reported
in SARS-CoV-2 outbreaks on Diamond Princess cruise ship where initial Ro was 14.6, which was four
times higher than initial Ro of disease epicenter in Wuhan [99]. The superspreading events are
influenced by many factors like host-pathogen relationship, environment, preventative measures
and health care facilities, behavioral and hygiene practices, virulence of a newly emerged virus,
environmental persistence and population density [100]. After implementation of disease control
measures like isolation and quarantine, the Ro became lowered to 1.78 on the cruise ship [100]. In a
question concerning to 2019-nCoV if it acts as superspreaders, a group of Japanese scientists
reported that closed environment promoted superspreading events. The study reported that
COVID-19 transmission was 18.7 times higher in a closed environment than an open-air
environment [101]. In SARS-CoV, the spike protein (S) plays a critical role for cross-species and
human-to-human transmission. Structural analysis of COVID-19 S-protein has shown that its
binding affinity to human ACE2 (angiotensin-converting enzyme 2) receptor was stronger than that
for the 2003 strain of SARS-CoV, indicating the tremendous host interaction potential of COVID-19
virus [33,34]. Could the COVID-19 virus mutate to be more infectious to spread? Preliminary study
suggested that SARS-CoV-2 had two genetic subtypes designated as L and S. Although S was
ancestral in origin, the L subtype was more prevalent in Wuhan (disease epicenter) and
hypothesized to be more aggressive and quick-spreader under human interventions [102].

Question may arise if asymptomatic patients can act as a major driver of transmission. A recent
study has reported asymptomatic persons as potential sources of COVID-19 infections pointing
towards reassessment of transmission dynamics of the current outbreak [35]. Information on the
proportion of truly asymptomatic infections seems to be lower [36] and superspreading events are
not related to asymptomatic mode of transmission [100]. High viral loads of COVID-19 were found
within the first few days after onset of the symptoms and the presence of viral RNA can be
prolonged up to 24 days [37]. Even longer duration of viral shedding had been reported [38].
Towards the end of this period of viral presence, viruses were detected at irregular intervals from
nasopharyngeal aspirates. It is crucial to determine if COVID-19 remains transmissible throughout
the period of detectability that certainly will contribute towards control measures. Thus, multiple
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shedding routes can be attributed to the high contagiousness and infectivity of the newly emerged
virus (Figure 2).
5. Epidemiological parameters and clinical manifestations

Upon exposure to COVID-19, symptoms may appear in as few as 2 days or as long as 14 days.
Also, infected persons may be asymptomatic [38]. Studies estimated a median incubation period of
COVID-19 (time between infections and onset of symptoms) to be 5-6 days in the range of 0-14 days
[39-45]. The common clinical manifestations included fever, cough, shortness of breath, myalgia,
fatigue and bilateral lung with ground-glass opacity while less common or infrequent symptoms are
headache, sore throat, rhinorrhea (runny nose), chest pain, upper airway congestion, diarrhea,
hemoptysis, arthralgia, nausea and vomiting [43,46-54]. The clinical features including fever, dry
cough, shortness of breath, and bilateral ground-glass opacities displayed resemblance to SARS-CoV
and MERS-CoV infections to some extent [55,65]. Radiographs on 81 patients with COVID-19
pneumonia revealed bilateral (64 [79%] patients), peripheral (44 [54%]), poorly defined (66 [81%]),
and ground-glass opacification (53 [65%]) [54]. In critical conditions, COVID-19 can lead to severe
pneumonia, multi-organ dysfunctions and deaths [43,46-54]. The ‘WHO-China Joint Mission on
COVID-19 described the clinical and epidemiological features, outcomes and laboratory findings of
55,924 laboratory-confirmed cases in China [36]. According to this report, typical clinical features
included fever (87.9%) [n=49,157], dry cough (67.7%) [n=37,860], weakness (38.1%) [n=21,307],
sputum production (33.4%) [n=18678], dyspnea (18.6%) [n=10,402], throat pain (13.9%) [n=7,773],
headache (13.6%) [n=7,605], muscle pain or joint pain (14.8%) [n=7,605], chills (11.4%) [n=6375],
nausea or vomiting (5.0%) [2,796], nasal congestion (4.8%) [n=2684], diarrhea (3.7%) [=2069], and the
coughing up of blood (0.9%) [503], and conjunctival congestion (0.8%) [n=447] (Figure 3A).
Frequency of these clinical features significantly differed from the recently reported statistics of
European Surveillance System (TESSy) on 14,011 cases from 13 countries in terms of fever
[6585(47%)], productive or dry cough [3503(25%)], sore throat [2242(16%)], fatigue [841(6%)] and
pain [701(5%)] [103]. The joint report also showed that 80% COVID-19 patients had mild symptoms,
14% had severe disease manifestations and 6% developed critical conditions (Figure 3B). Patients
having underlying comorbidities such as hypertension, diabetes, cardiovascular disease, chronic
respiratory disease and cancer showed susceptibility to develop critical signs and symptoms (Figure
3C). On the other hand, although a large proportion of under-19 children were asymptomatic, some
developed mild symptoms while only 0.2% developed severe and critical disease (Figure 3D) [36,57].
Patients with severe and critical conditions were usually among the aged people (>60 years) (Figure
3D). Like MERS-CoV and SARS-CoV, males (CFR 4.7%) were more susceptible to get infected with
COVID-19 than females (CFR 2.8%) [36,58-59]. Overall epidemiological scenario in China improved
substantially with a significant decrease in new cases and deaths from December 31 2019 through
April 15 2020 (Figure 3E).

Rapid explosion of COVID-19 cases and deaths were reported in European countries. Globally
51% [n=977,596] COVID-19 cases and 69% [n= 84,607] deaths were recorded solely in European
Region since December 31 2019 through April 15 2020 among WHO six global regions of COVID-19
pandemic (European Region, Western Pacific Region, Eastern Mediterranean Region, South East
Asia Region, Africa Region and Region of the Americas). After the European Region, the Region of
the Americas was worst affected with 35% infected cases [n= 673,361] and 22% deaths [n=27,336]
(Figure 4A & 4B). Overall situations of the five European countries, namely, Italy, Spain, France,
Germany and UK, one Middle East country (e.g., Iran), and one region of the America (e.g., USA)
were rapidly deteriorating in the context of new cases and deaths at the time of writing this
manuscript (Figure 4C-4D) [5]. The crude CFRs of Italy, Spain, France and UK were over 10% (Figure
4E). As of April 16, 2020 there were 24.5% [n=510,666] recovery, 66.6% mild cases [n=1,387,165], 2.5%
critical cases [n=51,144] and 6.5% deaths [n=134,632] caused by COVID-19 infections.
(https://www.worldometers.info/coronavirus/) (Figure 4F). From December 31 2020 through April


https://doi.org/10.20944/preprints202004.0526.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 April 2020 d0i:10.20944/preprints202004.0526.v1

6 of 16

15 2020, the overall global situations were gradually worsening in terms of cumulative cases and
deaths (https://www.who.int, COVID-19: situation-reports) (Figure 4G).
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Figure 3. Clinical and epidemiological features of COVID-19 in China.
(A) Clinical presentations included fever, fatigue, dry cough, sputum production, shortness of breath, muscle or joint pains,
sore throat, headache, chills, muscle/joint pain, shortness of breath, sputum production, vomiting, nasal congestion, diarrhea,
hemoptysis and conjunctival congestion. (B) Most of the cases were mild. (C) Case fatality ratios (CFRs) were higher in the
patients with comorbidities compared to the patients without comorbidities. (D) CFRs trend to be higher in old people aged
over 60. (E) The representative graph of COVID-19 situations in China through December 31 2019 to April 15 2020 revealed
that it had peaked in mid-February and started declining in late February 2020.

By the time the global SARS outbreak was contained, there were 774 deaths with an overall
CFR of 9.6% among 8096 SARS cases across 29 countries, whereas MERS CoV was not contained yet
and responsible for 858 deaths with a CFR of 34.4% among 2494 confirmed cases across 27 countries
[60]. Regardless of much higher CFRs for SARS and MERS, COVID-19 had caused more total deaths
owing to the large number of infected cases. Since the outbreak keeps continuing, CFR may change;
hence, it is too early to estimate global CFR for COVID-19. In addition to CFR and incubation period,
certain key epidemiological parameters including infection fatality ratio (IFR, the portion of all
infected cases who die) and the serial interval (SI, the time between the onset of symptoms of a
primary and secondary case) could be taken into consideration in order to minimize the global
spread and contain COVID-19. Preliminary estimation showed that COVID-19 had a SI of 4.4 to 7.5
days and the IFR ranged from 0.3% to 1% [42,61,62]. IFR needs population-based serologic studies
without which it is not possible to estimate the proper ratio of the population infected with
COVID-19 at this moment. Updated data is needed to confirm this estimation. Using preliminary
data, the Joint Mission demonstrated that the median time from disease onset to clinical recovery for
mild cases was around 2 weeks, whereas it was 3-6 weeks for patients with severe or critical illness.
On the other hand, the time duration from disease onset to the development of severe illness to fatal
outcome was 1 week and 2-8 weeks, respectively.

6. Diagnosis
People with epidemiological history of recent travel to the epicenter of COVID-19 outbreaks or

residents of any other cities with COVID-19 infected patient(s) or people who have close contact
with symptomatic or asymptomatic patients are recommended for diagnosis [63]. The common
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laboratory findings among the hospitalized patients with COVID-19 pneumonia upon admission
included leukocytopenia including lymphocytopenia, thrombocytopenia and elevated
alanine/aspartate transaminases [42,47,48].
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(G) Number of new cases and deaths since December 31 2019 up to April 15 2020

Figure 4. Global situations of COVID-19 pandemic.

(A) & (B) Cumulative number of COVID-19 cases and deaths were higher in Europe region among six WHO global
regions. (C) & (D) Eight countries were worst hit in terms of new cases and deaths since December 31 2019 up to April 15 2020.
(E) Dreadful situations in context of new cases and deaths were found in Italy, France, Spain, UK and USA. CFRs were
recorded highest in France (15%) among all eight countries. F. As of April 16, 2020 the global disease severity was
characterized by 24.50% recovery, 66.60% mild cases, 2.5% critical or severe cases, and 6.50% deaths. (G) Numbers of new
cases and deaths kept increasing alarmingly globally since December 31 2019 to April 15 2020.

Patients with suspected COVID-19 are subjected to screening by preliminary chest CT scan followed
by next generation sequencing or RT-PCR for confirmation [54,48]. Chest radiograph of COVID-19
patients had manifestation of bilateral ground-glass opacities. Asymptomatic infections were
detected on the basis of CT scan findings in high-risk individuals with a history of exposure to
COVID-19 patients. Although CT scan can be used to accelerate early diagnosis, yet CT features
seem not to be specific due to having resemblance to those of SARS-CoV and MERS-CoV infections
[54,64-65]. In addition, CT scan within 2 days after onset of clinical manifestations revealed that 56%
patients had normal CT findings [66]. However, the whole genome sequencing of SARS-CoV-2 virus
by Chinese scientists expedited the development of molecular diagnostics like RT-PCR assay by
utilizing novel gene sequence of COVID-19 virus [9,48,67-68]. Although the presence of COVID-19
was detected in blood plasma or stool specimens, CDC recommended upper respiratory samples
(e.g., nasopharyngeal swabs, oropharyngeal swabs and nasopharyngeal wash/aspirate) or lower
respiratory samples (e.g., sputum, bronchoalveolar lavage and tracheal aspirate) for RT-PCR-based
diagnostics [9,67,69-70]. Viral loads were reported to be more in respiratory specimens than in stools
or bloods [37,71]. In MERS, the viral loads were higher in respiratory specimens than in blood and


https://doi.org/10.20944/preprints202004.0526.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 April 2020 d0i:10.20944/preprints202004.0526.v1

8 of 16

stool [72]. How longer the COVID-19 RNA can be identified in respiratory or extra-pulmonary
samples remain unexplored. COVID-19 virus was found in specimen culture from stool of infected
patients with pneumonia 15 days after onset of symptoms showing possibility of faecal oral
transmission [73]. Like MERS-CoV or SARS-CoV, SARS-CoV-2 RNA could be detected for weeks
[74-75]. The major drawback of RT-PCR based diagnostic method is that it produces a positive result
when viruses are present in the human body. It is not possible to identify people with past infections
who cleared the virus from their bodies and back to normal, thus emphasizing the development of
serological test to confirm if someone had past infections of COVID-19 virus [76]. It undoubtedly
will help to better understand the epidemiology of COVID-19.

7. Treatments and Prevention

So far, no vaccine or antiviral drug has been approved for treatment of COVID-19 infections.
Multiple attempts had already been made to develop COVID-19 specific vaccine. As of April 11
2020, around 67 candidate vaccines were under preclinical evaluations while 3 vaccines were under
clinical evaluations, namely, recombinant adenovirus vaccine (Phase 1 [ChiCTR2000030906, Phase 2
[ChiCTR2000031781]), RNA vaccine (Phase 1 [NCT04283461]), and DNA vaccine (Phase 1
[NCT04336410]) [77]. In relevance to WHO as it was said that there was less possibility of having
vaccine(s) available to people by less than 18 months, since in general, it takes two to five years to
develop a vaccine [78].

In the absence of vaccines against COVID-19 or specific antivirals for treating SARS-CoV-2, the
hospitalized patients are preliminarily managed through supportive cares with existing antiviral
drugs like remdesivir [46,70,79], combination of lopinavir and ritonavir [45-46,80-82],
hydrochloroquine [46,79,83], oseltamivir [43,45,53], ganciclovir [43,53], interferon alfa-2b [81] and
galidesivir [84]. As of April 14 2020, WHO registered 614 therapeutics for clinical trials [104]. Some
of these drugs, e.g., remdesivir, lopinavir/ritonavir, chloroquine, oseltamivir and interferon alfa-2b
had been reported to respond well to SARS-CoV-2 infections, and now they are undergoing clinical
trials [83,85,86]. In a cohort of severe COVID-19 infections, clinical trials with lopinavir-ritonavir
(ChiCTR2000029308) have showed no obvious benefit (106,87). Patients with SARS-CoV-2
pneumonia who developed acute respiratory distress syndrome (ARDS) under critically ill
conditions are urgently managed in intensive care unit (ICU) using mechanical ventilation (invasive
or non-invasive) and oxygen therapy [43,46-47,53]. However, recently, convalescent plasma therapy
in critically ill patients has shown promising recovery from COVID-19 [105]. It needs more
randomized clinical trials to take the therapy to grass root levels.

As mentioned earlier, the best way to prevent the disease is to undertake all necessary measures
to avoid being exposed to the virus (Figure 2) [88-93]. Because of the highly contagious nature of
COVID-19, person with close contacts and suspicious exposure is advised to stay isolated and
observe a 14-day long health monitoring starting from the last day of contact with the COVID-19
infected patients or suspicious environmental exposure. Patients displaying symptoms of
COVID-19, especially fever, coughing and shortness of breath, should seek medical care
immediately. Patients with suspected infection should be isolated, monitored, and diagnosed in
hospital setting as soon as possible. International travelers need to take precautions upon entering
and leaving the affected areas by way of avoiding close contacts with people with acute respiratory
illness, washing hands frequently, and avoiding close contact with live or dead domestic animals,
bats or other wild animals. Anyone with travel history to the epicenter of the disease or other
COVID-19 affected countries or territories in the past 14 days with onset of fever, cough or difficulty
breathing should consult with medical doctor urgently, avoid contact with others; avoid traveling
around, cover mouth and nose with mask to contain the spread of viruses, use tissue or sleeve while
coughing or sneezing and discard tissues into trash box, and wash hands with soap and water or any
disinfectants or alcoholic hand sanitizers for at least 20 seconds. Generally, normal facial masks are
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recommended for the people with suspected or COVID-19 infected patients, and special masks like
NO95 for their caregivers, but not for the healthy people. After contact with the suspected COVID-19
patients, people should not touch their mouths, noses or eyes with unclean or unwashed hands.
After leaving patient’s room, one should clean or disinfect one’s clothes and hands. We all should
wash our hands before and after eating, after using the toilet and after entering house from outside.
It is also suggested to avoid direct contact with secretions or discharges (e.g., oral or respiratory
discharges, feces) of COVID-19 patients, and avoid hugging or kissing. As of 20 February 2020, 88%
of 2,055 COVID-19 confirmed cases from 476 hospitals across China were from the healthcare
workers of Hubei province while only 12% were from rest of China [36]. Hence, healthcare
personnel engaged in patient care services should wear gloves, gowns, facemask (e.g., N95
facemask) and eye protection upon entry into the patient care area. After leaving the patient care
area, the engaging healthcare personnel should remove and discard personal protective equipment
(PPE), and immediately perform hand hygiene. Healthcare providers must take stringent
precautions during performing aerosol-generating procedures that can induce coughing or sneezing
(e.g., sputum induction, open suctioning of airways or collection of respiratory specimens for
diagnosis, such as nasopharyngeal swab) from the patients with known or suspected COVID-19,
and during handling of patient’s feces and urine, and in time of changing and cleaning dresses, bed
sheets, bath towels, towels, and rooms of the COVID-19 patients. The global number of confirmed
cases of COVID-19 keeps on increasing by spreading to new countries and territories. The pandemic
can be slowed down or even reversed through implementation of robust community containment
and control measures that have already been demonstrated by China and South Korea. To achieve
the goal of containment, China has worked across society to identify people who are sick of
COVID-19, bringing them to care, following up on contacts, preparing hospitals and clinics to
manage a surge of patients for isolation and quarantine, social distancing, and training health
professionals [94-96].

8. Concluding Remarks

The COVID-19 pandemic is threatening millions of lives and is spreading fast and affecting new
countries or territories across the world. All persons regardless of age, sex and race need to follow
biosafety guidelines (WHO or CDC guidelines) to minimize exposure to virus or virus-infected
patients. All should practice health hygiene like cleaning hands frequently. Infected patients should
take utmost care to avoid contact with uninfected individuals and seek advice from the authorized
caretakers. Clinicians or healthcare professionals should take appropriate precautions (e.g., personal
protective equipment) since they maintain close contact with COVID-19 infected patients.
Implementation of personal hygiene approaches towards community containment and control
measures is urgently needed to slowdown or to push back the pandemic, which could be achieved
by identifying infected people, providing them with care and facilities for isolation and quarantine,
social and physical distancing, training health caretakers and clinicians, and by creating awareness
of COVID-19 among commoners (Figure 2).
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