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New corona virus: is just a tip of iceberg?
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ABSTRACT

The world is again experiencing a global viral epidemic of zoonotic origin. As of March 30, 785807 confirmed cases
of coronavirus disease 2019 (COVID-19) and 37820 deaths had been reported in more than 120 countries. Strenuous
efforts are being made by various countries of the world to halt transmission through shutting down transport,
quarantining entire cities and enforcing the use of face masks. International flights have been cancelled and affected
cruise ships quarantined. As in all outbreaks, there is an urgent need to develop effective diagnostics, therapeutics and
vaccines. Several experimental diagnostic platforms are already in use in China and elsewhere. The whole-genome
sequence of SARS-CoV-2 has been obtained and shared widely. Several potential treatments have been proposed,
however, no antiviral treatment has been approved for the novel coronavirus, and despite two outbreaks of novel

coronaviruses in the past two decades, vaccine development is still in its infancy.
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INTRODUCTION

To date, there is still a variety of human diseases with
unknown etiology. A viral origin has been suggested for
many of these diseases, emphasizing the importance of a
continuous search for new viruses.* Coronaviruses were
discovered in the early 1930s when an acute respiratory
infection of domesticated chickens was shown to be
caused by a virus now known as avian infectious
bronchitis virus (IBV). The first human coronaviruses
(HCoV) were discovered in the 1960s. The name
“coronavirus,” coined in 1968, is derived from the
“corona”-like or crown-like morphology observed for
these viruses in the electron microscope.* In 1975, the
coronaviridae family was established by the International
committee on the taxonomy of viruses. Until the
emergence of SARS in 2003, only two, HCoV 229E and
OC43, were recognized as human pathogens. Both were
causes of the common cold, considered a mild and
insignificant illness and thus not a high priority for

intensive research. Following the recognition that SARS
was caused by a novel coronavirus, two others new
HCoVs, NL63 and HKU-1, were found in association
with respiratory disease. The renewed interest in this
group of viruses has led to the discovery of a plethora of
other animal coronaviruses in diverse species and
stimulated research on their capacity to cross species-
barriers to infect new animal species.

CLASSIFICATION

Coronaviruses are classified into three groups, initially
based on antigenic relationships of the spike (S),
membrane (M) and nucleocapsid (N) proteins and now re-
enforced by viral genetic phylogeny.®

Group 1

e  Human coronavirus (HCoV) 229E
e Human coronavirus NL63
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e Porcine transmissible gastro-enteritis virus (TGEV)
e  Canine coronavirus (CCoV)

e Feline infectious peritonitis virus (FIPV)

e Porcine epidemic diarrhoea virus (PEDV)

e Bat coronaviruses (e.g. 1A, HKU2).

Group 2

e  Human coronavirus (HCoV) OC43

e Human coronavirus HKU1

e SARS coronavirus (SARS-CoV-2: the novel
coronavirus that causes coronavirus disease 2019, or
COVID-19)

e Rat coronavirus (RCoV)

e Rat sialodacro-adenitis virus (SDAV)

e Porcine haemagglutinating encephalomyelitis virus
(HEV)

e Bovine coronavirus (BCoV)

e  Mouse hepatitis virus (MHV)

e Bat coronaviruses (e.g. SARS-like coronavirus Rp3,
HKU4, 229E like bat coronavirus)

Group 3

e  Avian infectious bronchitis virus (IBV)
e  Turkey coronavirus (TcoV)

Coronaviruses have been identified in mice, rats,
chickens, turkeys, swine, dogs, cats, rabbits, horses, cattle
and humans, and can cause a variety of severe diseases
including gastroenteritis and respiratory tract diseases.®’
The recently identified SARS-CoV causes a life-
threatening pneumonia, and is the most pathogenic human
coronavirus identified thus far.® SARS-CoV is likely to
reside in an animal reservoir, and has recently initiated the
epidemic in humans through zoonotic transmission.>*° In
December 2019, this novel corona virus was identified as
a cause of upper and lower respiratory tract infections in
Wuhan, a city in the Hubei Province of China. It rapidly
spread, resulting in an epidemic throughout China and
then gradually spreading to other parts of the world in
pandemic proportions. It has affected almost every
continent in this world, except Antarctica. In February
2020, the World Health Organization designated the
disease COVID-19, which stands for corona virus disease
2019.1t

TRANSMISSION

Till now understanding of the mode of transmission is
currently incomplete. Epidemiologic investigation in
Wuhan at the beginning of the outbreak identified an
initial association with a seafood market where most
patients had worked or visited.'? The seafood market also
sold live rabbits, snakes and other animals. The initial
concept was that the virus originated from snakes,
however later studies proved that it had more similarity
with bat-borne viruses. However, as the outbreak
progressed, person-to-person  transmission  through

droplets and fomites became the primary mode of
transmission. It may be possible that a person can get
COVID-19 by touching a surface or object that has the
virus adhering to it and then touching their own mouth,
nose or possibly their eyes. But this is not thought to be
the main mode of transmission of the virus. In February, a
Chinese new-born was diagnosed with the new
coronavirus just 30 hours after birth. The baby's mother
tested positive before she gave birth. It is unclear how the
disease was transmitted - in the womb, or after birth.!3
Recently in London another new-born was tested positive
for the coronavirus, marking what appears to be the
second such case as the pandemic worsens.’* The exact
incubation period is not known. It is presumed to be
between 2 to 14 days after exposure, with most cases
occurring within 5 days after exposure.1516

CLINICAL PRESENTATION

According to a study describing 1099 patients with
COVID-19 pneumonia in Wuhan, the most common
clinical features at the onset of illness were fever in 88%,
fatigue in 38%, dry cough in 67%, myalgias in 14.9%,
dyspnea in 18.7%.16

Pneumonia appears to be the most common and severe
manifestation of infection. In this group of patients
breathing difficulty developed after a median of five days
of illness. Acute respiratory distress syndrome developed
in 3.4% of patients. Other symptoms were headache, sore
throat, rhinorrhea, gastrointestinal symptoms and loss of
sense of smell and taste.

Diagnosis case definition (as per WHO-China joint
commission report)!’

Suspected case

Based on the epidemiologic characteristics observed so
far in China, everyone is assumed to be susceptible,
although there may be risk factors increasing
susceptibility to infection.

A patient with acute respiratory tract infection (sudden
onset of at least one of the following: cough, fever,
shortness of breath) and with no other aetiology that fully
explains the clinical presentation and with a history of
travel or residence in a country/area reporting local or
community transmission during the 14 days prior to
symptom onset.

A patient with any acute respiratory illness and having
been in close contact with a confirmed or probable
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 or symptom of
respiratory disease (e.g., cough, fever, shortness breath)
and requiring hospitalization (SARI) and with no other
aetiology that fully explains the clinical presentation.
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Probable case

A suspected case for whom testing for virus causing
COVID-19 is inconclusive (according to the test results
reported by the laboratory) or for whom testing was
positive on a pan-coronavirus assay.

Confirmed case

A person with laboratory confirmation of virus causing
COVID-19 infection, irrespective of clinical signs and
symptoms.

Close contacts

Close contact of a probable or confirmed case is defined
as a person living in the same household as a COVID-19
case, a person having had direct physical contact with a
COVID-19 case (e.g. shaking hands), a person having
unprotected direct contact with infectious secretions of a
COVID-19, case (e.g. being coughed on, touching used
paper tissues with a bare hand), a person having had face-
to-face contact with a COVID-19 case within 2 metres
and >15 minutes, a person who was in a closed
environment (e.g. classroom, meeting room, hospital
waiting room, etc.) with a COVID-19 case for 15 minutes
or more and at a distance of less than 2 metres. A
healthcare worker (HCW) or other person providing direct
care for a COVID-19 case, or laboratory workers handling
specimens from a COVID-19 case without recommended
personal protective equipment (PPE) or with a possible
breach of PPE, a contact in an aircraft sitting within two
seats (in any direction) of the COVID-19 case, travel
companions or persons providing care, and crew members
serving in the section of the aircraft where the index case
was seated (if severity of symptoms or movement of the
case indicate more extensive exposure, passengers seated
in the entire section or all passengers on the aircraft may
be considered close contacts).

Laboratory test!’

SARS-CoV-2 RNA is detected by polymerase chain
reaction (RT-PCR). Results are generally available within
a few hours to 2 days. A single positive test should be
confirmed by a second RT-PCR assay targeting a
different SARS-CoV-2 gene. If initial testing is negative
but the suspicion for COVID-19 remains, the WHO
recommends re-sampling and testing from multiple
respiratory tract sites. For safety reasons, specimens from
a patient with suspected or documented COVID-19
should not be submitted for viral culture. Samples should
also be tested for other viral/bacterial pathogens.

COVID 19- rapid tests

COVID-19 rapid test qualitatively detects 1gG and IgM
antibodies to SARS-CoV-2 in human whole blood, serum
and plasma samples. This test applies lateral flow
immuno-chromatography and is a tool to assist in the
diagnosis of SARS-CoV-2 infections. The IgM-IgG

combined assay has better utility and sensitivity compared
with a single IgM or 1gG test. It can be used for the rapid
screening of SARS-CoV-2 carriers, symptomatic or
asymptomatic, in hospitals, clinics, and test laboratories.

COVID-19

G
g™

Figure 1: COVID-19 rapid test Kit.
Management

At the moment, the therapeutic strategies to deal with the
infection are only supportive, and prevention aimed at
reducing transmission in the community is our best
weapon.

WHO all needs isolation or criteria for isolation

Any person diagnosed with SARS-CoV-2 infection by
means of laboratory testing at a government
recommended testing laboratory. Anyone who has
symptoms of fever and respiratory illness, and has a
history of close contact of a person who has either been
diagnosed as COVID-19, or has a history of travel to a
COVID affected region within the last 14 days. Any
health care worker with symptoms of fever and
respiratory illness who has been involved directly in
treating COVID-19 patients, or has close contact with
persons involved in treating COVID-19 patients during
the last 14 days.

Treatment

There is no specific antiviral treatment recommended for
COVID-19, and no vaccine is currently available at time
of writing this article.®

Mild disease

These patients usually present with symptoms of An
upper respiratory tract viral infection, low grade fever,
cough, malaise, rhinorrhoea, sore throat without any
warning signs, shortness of breath, hemoptysis, gastro-
intestinal symptoms: nausea, vomiting, diarrhoea, without
change in mental status (i.e., confusion, lethargy), non
immunocompromised.

Recommendation

Consider for home isolation in asymptomatic/mild
disease.
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Table 1: Summary of currently available drugs which can be potentially used for treatment of COVID-19
disclaimer, the options listed below are not licensed for the treatment of COVID-19.18

Classification

Mechanism of action
Hampers low PH

400 mg BID x 2

Side effects

on compassionate
basis)

polymerase inhibitor

daily, up to10 days

Hydroxychloroquine Off label use dependant steps of doses, then 200 mg Qr-glon ation
viral replication BID for 5 days P g
Oseltamivir No trials on é\lnezurre;]?iir:]iﬁi%siior in 150 mg BID Gl intolerance
COVID-19 inflﬁenza for 5 days headache insomnia
Investigational .
200 mg IV loading .
Fer el (can be used only  RNA dependent RNA dose, then 100 mg IV Gl intolerance

hepatotoxicity

3CLpro (viral

400/100 mg BID for

QT prolongation

(broad spectrum)

institution-based
CAP/VAP policy

infection (CAP)/VAP

Lopinavir/ritonavir - Off label use protease) inhibitor up to 10 days hepatotoxicity
- 2 grams (loading High risk of toxicity
L Off label use Inhlbltor_ of .RNA dose) then 600 mg boxed warning
Ribavirin polymerization . .
TID for haemolyticanaemia
Immunomodulatory;
Interferon beta B1 OFf label use enhancem_ent o_f innate Flu Ilke_syndrome
and adaptive viral depression
immunity
Monoclonal antibody EIevatlon_ of liver
- to IL6 receptor / treats enzymes mcr_easgd
Tocilizumab Off label use . risk of re-activation
cytokine release £ oth .
syndrome of other respiratory
infections
Antibiotics Initiate as per Secondary bacterial

Corticosteroids

Not indicated in treating SARS-CoV-2 as per available evidence. Might prolong viral
shedding. Use as per indicated in septic shock/if patient has other indications for steroid use

IV immunoglobulin
(IVIG)

Off label use

Antibodies from
convalescent plasma

Consider IVIG at

might suppress viraemia. standard dose of

Theoretically: better to

start at early stage of
disease

1gm/kg
daily x 2 doses

Might interact with
antivirals/

Table 2: COVID-19 management in a nut shell, there are no PROVEN or APPROVED treatments for

COVID-19.18

Severity of illness Plan |

e Outpatient care
e Strict home quarantine monitored by government/
health authorities

Mild illness: without any risk factors/co-morbidities

Supportive care

e Assess patient’s clinical condition via telephonic
conversation/ using telemedicine facility

Moderate illness:
e Dyspnea
¢ Hypoxemia

[ )
e Infiltrates/consolidation on chest x-ray/ CT scan °

Admit in hospital isolation room

Supportive care
Start empirical antibiotics as per local community
acquired pneumonia treatment guidelines

Oseltamivir 75/150 mg BD
Consider
lopinavir/ritonavir  (If

starting

hydroxychloroquine or
evident

risk factors for

progression of disease are present)

Continued.
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Severity of illness

Critical illness:
e Mechanically ventilated patient’s
e  Multi lobar/ bilateral lung consolidation

Careful using these drugs in patients with multi-organ
damage

Prevention

Various health authorities all over the world have
emphasized on prevention of community spread of the
virus. Measures commonly suggested by them are social
distancing (at least six feet); maintain hygiene (wash
hands regularly and avoid touching face, nose, mouth and
eyes); regular use of alcohol-based hand sanitizers
(containing at least 60% of alcohol).

DISCUSSION

The recently identified SARS-CoV causes a life-
threatening pneumonia, and is the most pathogenic human
coronavirus identified thus far.® SARS-CoV is likely to
reside in an animal reservoir, and has recently initiated the
epidemic in humans through zoonotic transmission.® In
December 2019, this novel corona virus was identified as
a cause of upper and lower respiratory tract infections in
Wuhan, a city in the Hubei Province of China. It rapidly
spread, resulting in an epidemic throughout China and
then gradually spreading to other parts of the world in
pandemic proportions. It has affected almost every
continent in this world, except Antarctica. In February
2020, the World Health Organization designated the
disease COVID-19, which stands for corona virus disease
2019.1* Several potential treatments have been proposed,
however, no antiviral treatment has been approved for the
novel coronavirus, and despite two outbreaks of novel
coronaviruses in the past two decades, vaccine
development is still in its infancy.

CONCLUSION

Corona virus disease 2019 (COVID-19) was reported as
cluster of disease in China in December 2019. It has since
spread to all continents except antarctica and WHO
declared COVID-19 as a pandemic. Efforts by the world
to halt transmission through shutting down transport,

Plan

Remdesivir (for compassionate use only)

Tocilizumab can be considered (check IL-6 level prior
to starting tocilizumab). Especially in patients with
evidence of cytokine release syndrome.

Continue IV antibiotics and supportive care

Rule out ventilator associated pneumonia/ catheter
related infections and other secondary
bacterial/viral/fungal infections

Always keep in mind the to rule out differentials of non-
resolving pneumonia

In ventilated patients: follow ARDS NET protocol
strategy

Consider ECMO if need arises

Refractory or progressive cases in ICU: interfere on
beta B1 can be considered. However, it should be
combined with an anti-viral (lopinavir/ritonavir) and
hydroxychloroguine

quarantining entire cities and enforcing the use of face
masks. International flights have been cancelled and
affected cruise ships quarantined. Elderly persons with
co-morbidities are more affected and it spreads mainly via
respiratory droplets. Pneumonia is the most common
complication. As in all outbreaks, there is an urgent need
to develop effective diagnostics, therapeutics, and
vaccines but presently there is no approved treatment or
vaccine available for COVID-19 and prevention is the
best option.
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