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Abstract

Background: COVID-19, a disease caused by SARS-CoV-2 has become a public health emergency of worldwide
concern. Originated in Wuhan District of China, it has spread globally at a very rapid rate causing millions of deaths
worldwide. Aims and Objectives: To summarize findings from all the current literature available from different
databases regarding the epidemiological, clinical characteristics, laboratory diagnosis, treatment, prevention and
control of the SARS-CoV-2. This will help out the reader to have a fine gist of all the data available on SARS-CoV-2
in an effective manner. Methods: All the research literature from Jan-March 2020 and available on the following
online databases: bio-Rxiv, PubMed, Google Scholar, Embase as well as CNKI and Wang Fang data were included
in the review. The keywords used for data search were “coronavirus,” “nCoV,” “2019-nCoV,” and “COVID-19.”
Conclusion: After undergoing extensive literature search, it can be concluded that it mainly effects elderly male
population. Mode of transmission is droplet transmission and human to human transmission is present. The main
diagnostic modality remains molecular assays though several rapid testing methods are on the way. Due to lack
of specific treatment guidelines, Infection control and supportive treatment remain the mainstay. Plethora of
experiments are under trails for development of effective vaccine which can be a ray of hope in future.
Keywords
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Introduction Coronaviridae and the order Nidovirales. They are
broadly distributed in humans and other
mammals.(1) Coronaviruses can cause multiple
system infections in various animals but mainly lead

Coronaviruses are enveloped non-segmented
positive sense RNA viruses belonging to the family
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to respiratory tract infections in humans.(2,3)
Although most of the human infections are mild, the
epidemics of the other two betacoronaviruses,
severe acute respiratory syndrome coronavirus
(SARS-CoV) and Middle East respiratory syndrome
coronavirus (MERS-CoV) have caused more than
10,000 deaths in the past two decades. Among these
two, MERS-CoV showed high mortality rate of 37% in
comparison to 10 % of SARS-CoV.(4,5)

On December 31 2019, a series of pneumonia cases
of unknown origin were reported in Wuhan, Hubei
Province, People’s Republic of China (PRC) with
clinical features resembling to those of viral
pneumonia to WHO.(6) Later on it was found that
similar symptoms were seen for the first time in a
patient in the same province on December 8 2019.
After deep sequencing analysis from the lower
respiratory tract samples, the Chinese Centre for
Disease Control and Prevention (CDC) declared on
January 7, that this novel coronavirus pneumonia
(NCP) was caused by novel coronavirus (2019-nCoV).
Subsequently the WHO on January 27 officially
named the novel coronavirus as severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
and the disease as COVID-19 on 11 February.(7,8)
On 13 March 2020, data published by the World
Health Organization showed that, since 12
December 2019 when the first case was reported,
17,73,084 cases have been confirmed to be infected
by SARS-CoV-2 and 1,11,652 individuals have died in
total.(9) In the meantime, 16,89,487 cases were
confirmed and 1,08,301 died in countries outside of
China with the maximum deaths in Italy, Spain,
France, Iran and USA. India has reported 9152
confirmed cases with 308 deaths till 13th April.
Thus, this has posed a great threat to global public
health. Given the rapid spread of the new
coronavirus and its impact on global health, the
research community has responded with many
preliminary research articles about this pandemic.
We conducted a review to summarize and critically
analyze all published scientific articles regarding
coronavirus.

Aims & Objectives

To describe the epidemiological, clinical
characteristics, laboratory diagnosis, treatment as
well as prevention and control of the SARS-CoV-2, so
that it can provide meaningful information for future
research related to this topic and help readers to
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have the latest understanding of this new infectious
disease.

Material & Methods

In this review, all research articles published in the
three months from Jan-March 2020 were analyzed
and discussed to better understand the
epidemiology, clinical features, laboratory diagnosis,
treatment, prevention and control of this virus. Four
researchers independently searched through the
literature, two of them collected all the relevant
articles and the rest two reviewed all the selected
abstracts. Literature for this review was identified by
searching the following online databases: bioRxiv,
PubMed, Google scholar, Embase as well as CNKI and
WangFang data (the two primary databases for
research in China). We searched scientific
publications from 1 January to 31st March 2020
using the keywords “coronavirus,” “nCoV,” “2019-
nCoV,” and “COVID-19.” In view of the urgency of the
topic and to increase the search sensitivity, a gray
literature search was performed using the same
keywords on Google Scholar. Furthermore, the
WHO database of publications on novel coronavirus
was screened for potentially relevant
publications.(9) We included all relevant scientific
publications written in English or Chinese in this
review. In addition, some papers published online by
the National Health Commission of the People’s
Republic of China, Chinese Centre for Disease
Prevention and Control were included in the
analysis. Non-scientific commentaries, reports and
news articles were excluded from this analysis.
Based on the main research objectives, articles were
classified into one of the following research domains:
epidemiology, clinical manifestations, diagnosis,
treatment or prevention and control.
“Epidemiology” included studies on the epidemic
distribution  (when, where, who); clinical
manifestations and diagnosis included studies on the
clinical features (signs and symptoms) and
laboratory diagnosis; and prevention control
included studies on prevention, control and
treatment measures.

EPIDEMIOLOGY: COVID 19 was declared as a public
health emergency of International concern on 30th
January 2020 by WHO and as a Global Pandemic by
WHO on 11th March.(10)

ORIGIN: The cluster of patients with pneumonia of
unknown etiology reported from Wuhan City
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towards the end of December 2019 were linked to a
local Huanan South China Seafood Market (“wet
market”).(11)

MODES OF TRANSMISSION: Available evidence
indicates that the virus is transmitted directly from
person to person when a COVID-19 case coughs or
exhales producing droplets that reach the nose,
mouth or eyes of another person. Alternatively, as
the droplets are too heavy to be airborne, they land
on inanimate objects and surfaces, which become a
source of infection for others. Transmission through
smaller droplet nuclei (airborne transmission) that
propagate through air at distances longer than 1
meter is limited to aerosol generating proceduresi.e.
endotracheal intubation, bronchoscopy, open
suctioning, administration of nebulized treatment,
manual ventilation before intubation, turning the
patient to the prone position, disconnecting the
patient from the ventilator, non-invasive positive-
pressure ventilation, tracheostomy, and
cardiopulmonary resuscitation.

SOURCES OF INFECTION: In addition to respiratory
droplets researchers have also detected SARS-CoV-2
in stool, gastrointestinal tract, saliva, urine, tears and
conjunctival samples.(12,13) It was observed that
most of the early cases had some contact history
with the original seafood market.(14,15) Gradually
over a period of time, a secondary source of infection
as human-to-human transmission via close contact
was observed.

AGE AND GENDER: Most studies reported
involvement of adult patients between 25 and 89
years, majority of them being males.(16,17) There
were fewer cases among children and infants.(18)
Elderly citizens appear to be the most susceptible
group with the median age of death being 75 years
and most of them had comorbidities (diabetes,
hypertension, heart disease) or history of surgery
before admission.(19)

Basic reproductive number (RO)) refers to the
average number of new infections generated by an
infectious person in a totally naive population
indicating the risk of an infectious agent with respect
to epidemic spread. The COVID-19 has been found
to have a basic reproductive number (R0O) of 3.28
quite similar to that of SARS (2-5).(20,21,22)

This is expected due to the similarities of both
pathogen and region of exposure. But despite the
intensified public awareness and impressively strong
interventional response all over the world, the
COVID-19 is already more widespread and is
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spreading more rampantly than SARS, indicating that
it may be more transmissible.

INCUBATION PERIOD: Our current understanding
about the incubation period of COVID-19 is limited
but most of the studies have estimated the average
incubation period to be 5-7 days with a range from 2
to 14 days.(23,24) These estimates of the incubation
period of SARS-CoV-2 are also in line with those of
other known human coronaviruses, including SARS
(mean, 5 days; range, 2 to 14 days) and MERS (mean,
5 to 7 days; range, 2 to 14 days.(25,26)

In China, 11,791 cases were confirmed as on 31
January 2020 whereas this number has increased to
83,597 in China as on 13 April 2020. The spread of
COVID-19 has been rapid and at present it has spread
to almost every country in the world with Italy
(19,901) and Spain (16,972) reporting more deaths
than China (3,351). Only few countries are spared
from this pandemic like Egypt, Angola, Morocco,
Mauritius and Uganda. USA at present is the worst
affected country and it has left China far behind. It
now has the most number of confirmed cases
(5,24,514) with a rapid increase in new cases and
deaths. On 13 March 2020, a total of 17,73,084 cases
have been confirmed of which 1,11,652 individuals
have died.(27) In India till date 9152 confirmed cases
have been reported out of which 308 individuals
have died.

CLINICAL FEATURES:

Case definitions given by World Health Organization
and further adopted by National Communicable
Disease Centre, India.(28)

Suspect Case:

A patient with acute respiratory illness {fever and at
least one sign/symptom of respiratory disease (e.g.,
cough, shortness of breath)}, AND a history of travel
to or residence in a country/area or territory
reporting local transmission of COVID-19 disease
during the 14 days prior to symptom onset;

OR

A patient/Health care worker with any acute
respiratory illness AND having been in contact with a
confirmed COVID-19 case in the last 14 days prior to
onset of symptoms;

OR

A patient with severe acute respiratory infection
{fever and at least one sign/symptom of respiratory
disease (e.g., cough, shortness breath)} AND
requiring hospitalization AND with no other etiology
that fully explains the clinical presentation;

OR
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A case for whom testing for COVID-19 is inconclusive.
Laboratory Confirmed case:
A person with laboratory confirmation of COVID-19
infection, irrespective of clinical signs and symptoms
The most common population effected were adult
males in age group of 45-55. Median incubation
period from onset of symptoms to admission in
hospital was 4-8 days. Clinical symptoms at the
onset of illness were similar to other respiratory
viruses except gastrointestinal symptoms very rare
in SARS-CoV-2 which shows a different tissue tropism
of virus as compared to SARS-CoV, MERS-CoV and
influenza virus. Most common symptoms of COVID-
19 patients were fever, cough, myalgia, and
shortness of breath.(7,11,29,30,31) Less common
symptoms were headache, diarrhea, vomiting,
hemoptysis and sputum production. Among elderly
population developing disease at least one or more
of coexisting illness was present: Chronic pulmonary
obstructive disease, diabetes, hypertension or
cardiovascular disease. The radiological findings
were similar to those of community acquired
pneumonia caused by other organisms. Chest CT
abnormalities were bilateral involvement of lungs
with  ground glass opacities and patchy
shadowing.(32,33) The most common laboratory
findings in patients requiring admission to hospital
were lymphopenia and thrombocytopenia. Reduced
number of CD4 and CD8 cells and increased
cytokines levels were more common in ICU patients
than non ICU patients.(34) Other laboratory findings
included increased prothrombin time and D-dimer,
altered aspartate aminotransferase and alanine
aminotransferase, increased creatinine kinase,
increased lactate  dehydrogenase, abnormal
myocardial enzymes.(35) Common complications
included ARDS, acute cardiac injury, acute kidney
injury and secondary infections leading to septic
shock leading to death.
LABORATORY DIAGNOSIS:
As issued by ICMR the decision of performing
laboratory tests for confirmation depends on clinical
and epidemiological factors and the following should
be suspected and tested for COVID-19.(36)
1. All  symptomatic individuals who have
undertaken international travel in the last 14 days
2. All symptomatic contacts of laboratory confirmed
cases
3. All symptomatic health care workers
4. All patients with Severe Acute Respiratory lliness
(fever AND cough and/or shortness of breath)
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5. Asymptomatic direct and high-risk contacts of a
confirmed case should be tested
once between day 5 and day 14 of coming in his/her
contact
In hotspots/cluster (as per Ministry of Health and
Family Welfare) and in large migration
gatherings/evacuees centers
6. All symptomatic ILI (fever, cough, sore throat,
runny nose)
1. Within 7 days of illness — rRT-PCR
2. After 7 days of illness — Antibody test (If
negative, confirmed by rRT-PCR)
The above testing strategy may change as per the
stage of transmission in community.
The laboratory diagnosis may be done by(37) (Table
1)
Currently, 166 Government Laboratories are
approved and supported (provided diagnostic kits or
reagents) by ICMR while 70 private laboratories are
also approved for testing.
Tests approved by ICMR in India
US FDA EUA/CE IVD approved kits can be used
directly after due approval from DCGI and intimation
to ICMR. Following are the non- US FDA EUA/CE IVD
validated for use by ICMR(38) (Table 2)
Other Diagnostic Testing:
In the early stage of the disease, a normal or
decreased total white blood cell count and a
decreased lymphocyte count can be demonstrated.
Lymphopenia appears to be a negative prognostic
factor. LFTs elevated more commonly than in typical
Community-Acquired  Pneumonia cases. Pro-
calcitonin value is usually found to be normal. In
critical patients, D-dimer value is increased,
persistent lymphopenia and laboratory alterations
reflecting multi-organ imbalance (high amylase,
coagulation disorders, etc.) are found.
Chest CT may show ground-glass opacities that may
evolve into consolidation or ARDS.For the diagnosis
of COVID-19, although RT-qPCR is specific, due to
false-negative rates leading to misdiagnosis, many
clinicians proposed CT scans should be one
necessary auxiliary diagnostic method because it is
more sensitive.(39)
Combination of pharyngeal RT-PCR and chest CT with
higher sensitivity is a reasonable option to screen
SARS-CoV-2 infection patients.(40,41)
Apart from various serological tests, various POCT
tests are under development are Electrical detection
of SARS-CoV-2 nucleocapsid protein using
nanosensors and aptamer, NGS-based target
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capture for SARS-CoV-2 detection and screening (in
development), Indirect immunofluorescence assay
for SARS-CoV-2 IgG. (Sensitivity and specificity of this
assay have been found to be 100% therefore may
help in follow-up.)

TREATMENT:

To date, no vaccine or specific antiviral treatment
has been confirmed to be effective against COVID-
19. At present, the treatment of patients with SARS-
COV-2 infection is mainly symptomatic and
supportive, e.g., oxygenation, ventilation and fluid
management.(42) Supplemental oxygen therapy is
given to patients with severe respiratory tract
infections  (SARI) and respiratory distress,
hypoxemia, or shock. It is to be initiated at 5 L/min
and titrated accordingly to reach target SpO2 >90%
in non-pregnant adults and Sp02 2>92-95 % in
pregnant patients. Children with emergency signs
(obstructed or absent breathing, severe respiratory
distress, central cyanosis, shock, coma or
convulsions) should receive oxygen therapy during
resuscitation to target Sp0O2 >94%; otherwise, the
target Sp02 is 290%.(43) Appropriate empiric
antimicrobials can be administered within one hour
of identification of sepsis depending on clinical
diagnosis (community-acquired pneumonia,
nosocomial pneumonia, or sepsis), local
epidemiology and susceptibility data, and treatment
guidelines.  Empirical  therapy includes a
neuraminidase inhibitor like oseltamivir for
treatment of influenza when there is local
transmission or other risk factor / co morbidities
including travel history or exposure to animal
influenza viruses. Empirical therapy should be de-
escalated on the basis of microbiology results and
clinical judgment.(44)

In accordance with WHO interim guidance,
corticosteroids are not recommended as a systemic
adjunctive treatment.(45) For patients with
progressive deterioration of oxygenation indicators,
rapid worsening on imaging and excessive activation
of  the body’s inflammatory response,
glucocorticoids can be used for a short period of time
(3 to 5 days). Itis recommended that dose should not
exceed the equivalent of methylprednisolone 1-
2mg/kg/day.

COVID-19 is a mild viral illness in the vast majority of
the patients (80%) but may cause severe
pneumonitis (with subsequent complications) with
substantial fatality rates in elderly and individuals
with underlying diseases. About 20% of infected
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patients need to be admitted, including 5% who
require intensive care. Mortality in admitted patients
reached 25% in the middle of the epidemic. Antiviral
therapy should be administered as early as possible
after symptom onset for optimal effectiveness
particularly in risk groups presenting with mild to
moderate disease.(46)

Anti-Viral Drugs:

Anti-viral drugs used commonly in clinical practice
including neuraminidase inhibitors (oseltamivir,
paramivir, zanamivir, etc.), ganciclovir, acyclovir and
ribavirin are invalid for SARS-CoV-2 and are not
recommended.(47) Remdesivir, a nucleotide
analogue prodrug has shown broad spectrum anti-
viral activity against several RNA viruses(Ebola, SARS,
MERS).(48) It has been reported to treat the first US
case of COVID-19 successfully.(49) Chloroquine, an
old anti-malarial has been found to be effective in
inhibiting the exacerbation of pneumonia due to its
anti-viral and anti-inflammatory properties.(50)
Controlled clinical trials have also shown it to be
effective in treatment of COVID-19 patients.(50)
Protease inhibitors like Lopinavir/Ritonavir( Kaletra)
and its combination with interferon-B have been
successfully used to treat HIV, SARS and MERS-CoV.
It significantly decreased the viral loads of a COVID-
19 patient in Korea.(51) Combination of Chinese and
Western medicine also played an important role in
treatment of SARS-CoV-2 infection.
Lopinavir/ritonavir and Shufeng lJiedu Capsule
(SFIDC, a traditional Chinese medicine) led to
significant improvement in pneumonia associated
symptoms in Shanghai Public Health Clinical Centre,
China.(52) Apart from the above other antiviral drugs
like Nafamostat, Favipiravir, Ribavirin and
Nitazoxamide are under investigation for use.
Convalescent Plasma Therapy:

Convalescent plasma therapy or SARS-CoV-2-specific
hyper immune globulin could be an alternative to
drugs and vaccines, and can be used to alleviate the
course of disease in severely infected patients. China
National Biotec Group Co claimed that 10 seriously ill
patients receiving this therapy demonstrated
improved oxygenation and reduced inflammation
and viral load.(53) Shen et al published a case series
of 5 critically ill patients treated with convalescent
plasma between day 10 and 22 of admission. The
plasma collected from the donors had SARS-CoV-2—
specific ELISA antibody titer higher than 1:1000 and
a neutralizing antibody titer greater than 40. All 5
patients (age range, 36-65 years; 2 women) were
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receiving mechanical ventilation at the time of
treatment and all had received antiviral agents
(Kaletra) and methylprednisolone. The clinical
conditions of these patients improved, as indicated
by body temperature reduction, improved
PAO2/FIO2, and ‘chest imaging. Four patients who
had been receiving mechanical ventilation and
ECMO no longer required respiratory support by 9
days after plasma transfusion.(54)

PREVENTION AND CONTROL:

To date, there is no effective antiviral treatment or
vaccine against this virus. Therefore management of
this pandemic totally depends upon the prevention
and control of disease transmission. Several public
health measures that may prevent or slow down the
transmission include: case isolation, identification
and follow-up of contacts, environmental
disinfection, use of personal protective equipment,
precautions for airborne, contact and droplet
transmission and ensuring infection control
measures. Containment measures, including patient
isolation and quarantine, active monitoring of
contacts, border controls, and community education
and precautions, were performed in Singapore to
minimize the disease spread. Due to the successful
implementation of such strategy, Singapore has
been able to control the COVID-19 outbreak without
any major disruption to daily life. This can be used in
countries in early stages of the outbreak where it is
not possible to mount massive community wide
containment efforts.(55)

Infection prevention and control (IPC) measures
that may reduce the exposure risk include: use of
face masks, covering coughs and sneezes with tissue
or flexed elbow, regular hand washing with soap or
disinfection with hand rub, social distancing and
avoidance of contact with infected people. Hand
hygiene and respiratory hygiene with cough
etiquette training should be imparted to all health
care workers. This will minimize the risk of cross-
infection in such high risk areas. According to the
WHO guidelines, health care workers involved in
aerosol-generating procedures or entering the
patient’s area have to wear N95 or FFP2 (Filtering
face piece).(56,57) This guideline also advices
individual without respiratory symptoms to not wear
medical masks when in public. Proper use and
disposal of masks is essential to avoid any risk of
transmission.

Regarding prophylaxis, the National Taskforce for
COVID-19 of ICMR recommended the use of
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hydoxychloroquine(HCQ) for prophylaxis of SARS-
CoV-2 infection.(58) Asymptomatic healthcare
workers involved in the care of suspected or
confirmed cases and asymptomatic household
contacts of laboratory confirmed cases are eligible
for this prophylaxis.

Studies in Italy have proposed combination therapy
of HCQ and Ivermectin for treatment of COVID-19
patients.(59) In a French study, HCQ with
azithromycin treatment was significantly associated
with significant reduction in viral load and
disappearance of COVID-19 patients.(60) The BRACE
trial in Australia is a randomized, multi-center clinical
trial intended for health care workers to test the use
of BCG vaccine against COVID-19. Several other trials
for potential vaccine candidates are underway in the
US and China and we hope that a vaccine is available
soon to curb this pandemic.

Conclusion

This study shows a complete picture of the current
research in response to the outbreak of COVID-19.
Initially most of the research papers were based on
the epidemiology and causes of SARS-CoV-2 but
lately studies focusing on prevention and control
measures have begun to increase. Since social media
can act as a double-edged sword, it would be
pertinent to follow and implement guidelines by
CDC, WHO and ICMR. Sharing of evidence based
publications information should be widely circulated
to aid the frontline physicians who have no time to
read individual publications from all over the world.
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Tables

TABLE 1 LABORATORY DIAGNOSIS

TYPE OF TESTS PRINCIPLE TECHNIQUE
MOLECULAR Detects the Real time
TEST presence of viral quantitative
genetic material in  polymerase  chain
a sample reaction (RT-qPCR)
IMMUNO ASSAY Lateral flow
Detects the ' immunoassay
Antibody Based presence of anti-
viral antibodies in
a sample
Antigen Based Detects the ELISA
presence of viral
proteins (antigens)
in a sample
POINT OF CARE A rapid, near Cepheid’s Gene
TESTS patient test for | Xpert® Systems
detection of SARS
CoV-2. Abbott ID NOW™
Kits are approved = COVID-19 test
by FDA for
emergency use Chembio Dual Path
(FDA/EUA). Platform COVID-19

223

USE

Suspected
COVID-19
patients

Assessing overall
infection and
immunity rates

in a community

Suspected/
Screening

Rapid detection
of SARS- COV-2
with less than a
minute of hands
on time to
prepare the
sample.
Isothermal
nucleic
amplification
technology

acid

Detects
antibodies
against SARS-
CoV-2, only small

POSITIVE RESULT
Confirms a current

SARS-CoV-2
infection

Recent or past
infection, and

could be used to
screen for current
infection

Confirms a current

SARS-CoV-2

infection or
suggests a
potential infection
Qualitative

detection of SARS-
CoV-2 in

approximately 45
minutes.

Positive results in

less than five
minutes and
negative results in
13 minutes.

Results within 15
minutes

Sample

BAL, sputum,
nasal  swabs,
fibro-
bronchoscope
brush biopsy,
pharyngeal
swabs and
faeces
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drop of blood

from the

fingertip used.
NON-  DISEASE Thermal scanning to = Screening/ triage = Suggests a
SPECIFIC TESTS identify people with = to identify potential infection

a fever, Computed candidates for and indicates that
tomography (CT) further testing further testing is
chest scans needed

TABLE 2 TESTS APPROVED BY ICMR IN INDIA

Real-time RT-PCR kits Antibody based rapid tests

Name of company Name of the Kit Name of company Name of the Kit
Altona Diagnostics RealStar SARS-CoV-2 RT- | Guangzhou Wondfo Biotech, SARS-CoV-2 Antibody  test
PCR kit 1.0 Mylan Laboratories Limited (CE- = (Lateral flow method)
IVD)
MY LAB Patho Detect BioMedomics (CE-IVD) COVID-19 IgM IgG Rapid Test
KILPEST (BLACKBIO) TRUPCR Zhuhai Livzon COVID-19 I1gM/IgG  Antibody
diagnostics Rapid Test
Seegene Allplex 2019-nCoV assay = Voxtur Bio Ltd, India New Coronavirus (COVID-19)
IgG/IgM Rapid Test
SD Biosensor nCoV Real-Time | VANGUARD Diagnostics, India COVID-19 IgM/IgG  Antibody
Detection kit Detection card Test



