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Abstract

The sudden and unexpected outbreak of SARS-Covid-2 also known as Severe Acute Respiratory
Syndrome- Corona virus disease-2 has nearly killed 2.86M people worldwide and approximately
affected 132M lives, thus for humans the situation has become catastrophic. The situation now has
become more serious and severe considering the SARS-COV spread in 2003 from camels. A cure or a
vaccine still look distant but scientists are working to better understand this virus. Four new studies
about the coronavirus have come to light. Thailand has reported the first case of covid-19 transmission
from a dead patient to a health worker. The medical examiner died after catching the infection from a
dead body. This raises the concern over the risk faced by both working in morgues and funeral rooms.
It is still not known how long the virus survives in a dead body. Heat does not kill or deactivate the
corona virus. A Chinese study has found that the direction of air conditioning is a key factor for droplet
transmission. Governments from many parts of the world are extending restrictions. How long will this
last? Turns out one-time lockdown might not be enough to clamp down on the coronavirus. In fact, the
scientists said that the Harvard University say that repeated periods of social distancing might be
required till 2022. In comparison to all the articles and journals published on this emerging topic, our
journal focuses on the history of COVID-19, its pathogenesis, its available treatment regimens, the
different ways the virus was found to spread and its future prospects. We have summarized the findings
in this paper. The main objective of our paper was to portray all the updated information on this
emerging topic to inform and aware people of the future which is yet to come because of this sudden
pandemic.
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1. Introduction

27 cases of pneumonia with unfamiliar etiology were recognized in Wuhan City, Hubei
province of China, on 31st December 2019, and on 7" January 2020, the Chinese Centre for
Disease Control and Prevention (CCDC) identified the causative agent from throat swabs
taken from the patients. It is believed to have been transmitted Zoonotically, in a wet market
in Wuhan where hunted animal meats were put up for sale. Afterwards the microorganism
was named Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) [ and the
disease was named COVID-19 by the World Health Organization . Till April
approximately 132M cases of COVID-19 and 2.86M deaths have been registered, with
children being rarely affected with no casualties ©l. The majority of SARS-CoV-2 infected
patients have developed mild symptoms such as dry cough, sore throat, and fever and have
naturally recovered, but some fatal complications were also reported such as pulmonary
oedema, severe pneumonia, organ failure, septic shock, and Acute Respiratory Distress
Syndrome (ARDS) ™. 54.3 percent of those ill are men with average age of 56 years
andolder patients needed intensive care support who had multiple conditions like
cardiovascular, digestive, cerebrovascular, endocrine, and respiratory disease. Those in
intensive care also reported dyspnoea, abdominal pain, dizziness, and anorexia 1.
Coronaviruses (CoV) belongs to the family of viruses called Coronaviridae and its subfamily
Coronavirinae has three genera, alphacoronavirus, betacoronavirus, and gammacoronavirus.
[l These viruses are zoonotic, meaning they can spread between animals and humans. A
couple of coronaviruses were previously identified: MERS-CoV, which causes Middle East
respiratory syndrome and was transmitted from dromedary camels to humans, and SARS-
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CoV, which causes severe acute respiratory syndrome and
was transmitted from civet cats to humans [ 81,

1.1 History

Coronaviruses range from 60 nm to 140 nm in diameter
with enveloped positive sense RNA and has projections on
its coat. This gives it a crown like appearance under the
electron microscope; which led to the name coronavirus I,
HKUZ1, NL63, 229E and OC43 are corona viruses which
circulate in humans, causing mild respiratory disease,
however, two events in the past two decades of animal beta-
corona viruses’ crossover to humans caused serious
diseases. In 2002- 2003 in Guangdong province of China, a
new coronavirus of the B genera originating from bats
crossed over to humans through palm civet cats, which
acted as the intermediary host. This virus was called severe
acute respiratory syndrome coronavirus (SARS-CoV)
affected 8422 people and caused 916 deaths (mortality rate
11%). This was mostly in China and Hong Kong 2%, Almost
a decade later in 2012, the Middle East respiratory
syndrome coronavirus (MERS-CoV) was found in Saudi
Arabia, with dromedary camels as the intermediate host and
originating from bats as well. This affected 2494 people and

caused 858 deaths, with a much higher fatality rate of 34%
(11,

1.2 Ways of transmission

Only a few studies were able to characterize the
pathophysiological characteristics of COVID-19 and it’s
spreading process and this information is developed from
comparable coronaviruses which spread from human-to-
human through respiratory fomites 4. We previously knew
that respiratory viruses are transmissible when a patient is
showing symptoms, but recent studies indicate that
transmission may happen when the patient is not showing
any symptoms. This is called the incubation period and for
COVID-19, it is estimated to be between 2 and 10 days,
median 5 days ™%, The major carriers for coronavirus are
respiratory droplets which can stay in the nose and mouth or
move into the lungs when someone breathes in. Moreover,
touching either an infected surface or even an object can
lead to human-to-human transmission, but the transmission
rates vary from person to person, location and interaction
with involvement in infection control. However, the
awareness of how the virus spreads has led to airborne
safety measures with high-risk procedures that are being
followed in many countries 14 151,

1.3 Pathogenesis

The virus is transferred via large droplets produced by a
symptomatic patient’s coughing and sneezing, but can also
happen from an asymptomatic person who has no symptoms
(31, Studies have indicated a much greater viral load in the
nasal cavity when linked to the throat, but shows no
variation in viral burden between symptomatic and
asymptomatic people [l Moreover, the patients can be
contagious even on clinical recovery. These infected
droplets can scatter 1-2 meters and can remain alive for days
on deposited surfaces if the conditions are optimum, but
disinfectants like sodium hypochlorite, hydrogen peroxide
can destroy the virus in less than a minute [’ The infection
spreads by inhalation of the droplets or touching surfaces
tainted by them and then touching the nose, mouth and eyes.
The virus is also present in the stool and this has led to the
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theory that contamination of the water supply and
successive transmission via aerosolization or feco-oral route
can occur 28, So far there were no cases of transplacental
transmission during pregnancy but neonatal disease due to
post natal transmission is possible (19,

Studies have identified that the virus enters the respiratory
mucosa by attaching to the angiotensin receptor 2 (ACE2).
The basic case reproduction rate (BCR) is estimated to
range from 2 to 6.47 in various modelling studies ° and in
comparison, the BR of SARS was 2 and 1.3 for pandemic
flu HIN1 2009 Bl Both vivo and in-vitro experiments have
shown that coronaviruses are tremendously precise and
mature in most of the airway epithelial cells and results in
higher nasal discharge along with local oedema caused by
harm to the cell, which further accelerates the production of
inflammatory mediators. This causes sneezing, difficulty
breathing, and elevate mucosal temperature and mainly
affect the lower respiratory tract. The virus also affects the
renal cells, liver cells, intestinal lymphocytes and T-
lymphocytes thus causing T-cell apoptosis and subsequently
resulting in the collapse of the immune system 2422,

2. Symptoms: Visible and clinical

The clinical characteristics of COVID-19 are wide-ranging,
starting from the asymptomatic state which can lead up to
acute respiratory distress syndrome, as well as multi organ
dysfunction. Fever, cough, sore throat, headache, fatigue,
headache, myalgia and breathlessness are the most seen
clinical features but conjunctivitis has also been described in
rare occasions. This makes the virus impossible to
differentiate from other respiratory infections. In few
patients, the disease can advance to pneumonia, respiratory
failure and death in one week. This progression is related
with excessive rise in inflammatory cytokines like IL2, IL7,
IL10, GCSF, IP10, MCP1, MIP1A, and TNFo M. The
average time from onset of symptoms to dyspnea was 5
days, hospitalization 7 days and acute respiratory distress
syndrome (ARDS) 8 days and 25-30% of affected patients
needed intensive care. Some of the complications observed
were acute lung injury, acute kidney injury and ARDS. It
took 2 to 3 weeks for the recovery process to begin and the
mean duration of hospital stay was 10 days. Adverse
consequences led to death for aged patients and those who
were suffering from other co-morbidities (50-75% of fatal
cases). Fatality rate for the adult patients taken to the
hospital ranged from 4 to 11% and in general the fatality
rate is estimated to range between 2 and 3% 1. Intriguingly,
patients outside of Hubei province showed milder symptoms
from those in Wuhan %1 and the severity and case fatality
rate in patients outside China were also less ('8, The reason
could be due to selection bias wherein Wuhan reported only
the severe cases or because of the Asian population’s
predisposition to the virus as they had greater expression of
ACE?2 receptors on the respiratory mucosa [2°,

Neonates, infants and children have shown significantly
milder symptoms than adults. 34 children were admitted to a
hospital in Shenzhen, China between January 19" and
February 7t and there were 14 males and 20 females with
an average age was 8 y 11 months. 28 children’s infections
were associated to a family member and 26 children had
history of travel or lived in Hubei province. All the patients
were either asymptomatic (9%) or had mild symptoms, with
fever (50%) and cough (38%) being the most common. All
the patients recuperated with symptomatic therapy and no
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deaths. Only one case of serious pneumonia and multi organ
dysfunction was observed in a child @4, Similarly the
neonates showed mild symptoms as well ?°1,

3. Four new studies about the coronavirus come to light
3.1 Corpse to human transmission possible

Covid-19 a disease originated from the heart of China in
Wouhan district is a debilitating treat on the face of earth [,
With the rapid progression of its spread around the globe led
to its declaration as a pandemic 271, It possesses a great
threat in the existence of humanity and is an increasing
challenge for the medical community to thwart its
progression which might culminate in medical personals
being affected by this disease (main). Thailand is one of the
multiple countries that were hit by this virus. Off the 272
recorded patients in Thailand according to reports from
March 20, 2020, one of them is medical personnel who
worked as a forensic practitioner in Bangkok [?8. At the
moment the cases of Covid-19 of medical practitioner is
limited to two but community exposure leading to their
development of corona can be debated as most of the cases
of Thailand are imported and reports of community
transmission is low due to lockdown and severity of
restriction. However, they were exposed to corpse and
medical samples. Although no prevailing data has shown
any inklings leading to the development of the disease but
precautionary measures that are followed prior to operation
for disinfection can go a long way along with wearing
protective kits, goggles, gloves, suits, mask and caps [,

3.2 Air-conditioning flow impacts spread

A Chinese paper was published elucidating the prospect the
air-conditioning as a potential factor for the spread of
Covid-19. Here 10 members from three distinctive families
became covid-19 positive upon going off to a restaurant for
lunch in Guangzhou, China. All the family members were
seated in respective tables which was separated by 1m.
After the lunch it was found that total 9 members from the
three families came covid-19 positive upon testing. It was
suggested that 3 of the other members of the first family
became covid-19 positive due the exposure with the one of
the members of the first family. Three members of the
second and two members of the third family also came
covid-19 positive which was also attributed due to the
community transmission through one person of the first
family. As the building was 5 stored with no windows and
the only source of ventilation was through the air
conditioners outlets and inlets thus it was assumed that the
virus might spread through air. Upon testing through PCR,
the smears from the total six (three inlet and three outlets) of
the air conditioner it was seen that they came covid-19
negative % The above scenario points out that the plausible
route of transmission might be by droplet transmission B4,
Thus it can be said that air droplets with the air conditioner
outlets and inlets might propel the virus and act as carrier to
other members from the respective families. Larger Air
droplets (>5 um) remains shortly in air and can travel a
distance roughly less than 1m [32 31, However, all the family
members of the respective families were seated at distance
of 1m. But contemporary studies have shown that
aerosolized small droplets (<5 um) can traverse a distance
more than 1m B4, And many studies have been carried out
for both MERS-COV and SARS-COV-1 in this regard [ 31
which could strengthen the fact that air droplets through the
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air-conditioned ventilation system might be the carrier.
However, no other members of the hotel were affected this
might be attributed to the low density of the aerosol and the
greater distance it needed to travel to cause transmission.

3.3 Heat will not kill the virus

In light to contemporary events we can see that the world
has been star struck with a new form of Severe Respiratory
Syndrome classified also as Pandemic known as Covid-19
caused by SARS COV-2 B, Tedious efforts are done to
subside the increasing number of the affected amidst the
scientific personals (84%, Even though an introduction of
laboratory guidelines has been implemented by WHO but
still the number of people affected are still on the rise amidst
laboratory workers 4% 42, Nucleic Acid extraction through
RT-gPCR test and buffers is the acceptable method for the
detection of SARS-COV-2. Albeit non-infectious samples
are tested through Automated NA extraction which requires
the prior inactivation of sample under convenient biosafety
conditions. Even though the lysis buffers as an inactivating
agent for multiple pathogens were done but discrepant
results from dissimilar protocols infers difference in
conclusion %1 Many laboratories have aligned
themselves in accordance with CDC’s approved method by
treating the viral sample with Triton X-100 for an hour at 60
degrees, on the contrary many encompassing the treatment
of MERS and SARS-COV have failed to show any
significant results even though it showed promising results
against Ebola & 471 In due course of time serological
studies will be implemented as a medium of diagnosis and
seroprevalence studies will be done aiming to measure the
extent of the viral spread amidst the mass people 8. All
samples should be inactivated prior to serological studies
4 Here we have analyzed 6 protocols namely: Lysis
buffer, Cell line, SARS-COV-2 titration, Inactivation assay
with Lysis buffer, Heat Inactivation Assay and Integrity of
SARS-COV-2 virus after heat inactivation.

Three lysis buffers were produced in Germany namely ATL
(25-50% Guanidinium Thiocyanate [GITC] and 1-10%
sodium dodecyl sulfate [SDS]), VXL (25-50% GITC, 2.5-
10% Triton-X-100) and AVL (50-70% GITC). Both VXL
and ATL were successful in the inactivation of SARS-COV-
2 with loads as much as 108 TCIDso/ml. On the contrary a
partial inactivation up to the extent of 50%-75% was seen
when AVL buffer (GITC 50%-70%) either alone or in
combination with absolute ethanol or 1% Triton X-100 and
no difference in results were found between clean and dirty
conditions 41,

In case of heat inactivation, only a total inactivation (>6
Logio) of the virus seen when the protocol where the virus
was heated at 92°C-15 minutes was followed and on the
contrary the other two protocols only gave a drop of
inactivity (5 Logi) reduction but with 10 TCIDso/ml
infectiveness equal or lower than that. The resulted showed
no difference between clean or dirty situation and
maintained coherence with previously done studies of
MERS-COV and SARS-COV [46:47],

In the instance of Integrity of SARS-COV-2 virus after heat
inactivation, upon analysis of CT values showed no
detectable significant drop in the number of RNA copies
when heated at 56°C-30 mins and 60°-60min. However, a
sharp drop was seen at 92°C-15 min 59,

Despite of previous repetitive emergence of SARS-COV
and MERS-COV few studies and protocols were directed
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with view to mitigate the risk of exposure for laboratory and
medical personals Y. In case of viral inactivation, the
competence of AVL was debated for quite a time but no
substantial data was seen for ATL and VXL %1, Studies
on SARS-COV-2 was done using ATL, AVL and VXL both
with and without the alliance with Triton-X100 in
accordance with the French and European procedure (16)
which was formerly followed for Ebola and Foot or mouth
disease viruses [*3 %552 581 The results align with the data of
Ebola 1 and strongly suggest the pertains the preference of
ATL and VXL over AVL 54,

As covid-19 patients tend to display a decreased load of
viremia even at the acute stage of the disease U thus for
SARS-COV-2 inactivation the 56°C-30mins and 60°-60min
protocol are to be followed prior to serological studies I,
On the contrary, samples with higher incidence of viral
loads 81 requires the use of 92°C-15 min which culminates
in the total inactivation of the virus in contrast with the other
two protocols 50,

3.4 Social distancing required till 2022

The catastrophe of Covid-19 has caused significant
casualties all around the globe. With no imminent treatment
at hand we are forced to reside with contact tracing, social
distancing and quarantine. However, the subsequent
transmission dynamic of SARS-CoV-2 and the initial
pandemic response would dictate the intensity, urgency and
direction of this measure. To alleviate the chances of any
further plausible resurgence begets extensive intermittent
phases of social distancing [°6l. Chances are that SARS-
CoV-2 could follow the path of its predecessor Influenza
causing seasonal reappearance followed by the initial global
infection 7, Factors such as duration of immunity, cross
immunity and the degree of transmission attributed to
seasonality will greatly affect the pre and post pandemic
dynamics of Sar-CoV-2 and also elucidate the intensity of
the virus and the control measures to be taken into account
1581, A closer relative of Covid-19 being HCoV-OC43 and
HCoV-HKUI exhibit asymptomatic or modest amounts of
upper respiratory tract infections and suggest the plausibility
of winter outbreaks 5% 8%, Although the immunity of HCoV-
0OC43 and HCoV-HKUI is said to last between a span of
one year, SARS-CoV-1 is attributed to provide longer
lasting immunity 4, The mortality rate of Covid-19 seems
to be less apprehensive the its predecessors lying within a
range of 0.6%-3.65% but its elevated infectious rate made it
impregnable to control it ©2 83, Case based intervention,
extensive testing, social distancing has been the
steppingstone in precluding the spread of the disease with
the aspiration to prevent the overwhelming of the health
system, contriving time for vaccine along with flattening the
curve [ Whether the critical care competencies are
exceeded are not are said to be a key metric to social
distancing intervention which provides inklings to
expeditious construction of infrastructures, repurposing and
dissemination of ventilators [55-%1, Findings were integrated
in a mathematical model to ascertain the scenarios that are
like to happen in the pre and post pandemic [,

Duration of Immunity, Cross Immunity, transmissibility and
seasonal variation of HCoV-OC43 and HCoV-HKUI were
assessed to ascertain the historical beta corona virus
incidence in US [ In order to do this, the weekly
population weight proportion of physician visit due to
Influenza like illness is multiplied with weekly percentage
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of positive laboratory test of HCoV-OC43 and HCoV-HKUI
591 The analysis was limited to “in season” with peaks
reaching pinnacle between October and November and
trough between in February and May (main). To assess the
effect of seasonal forcing versus contribution of immunity
in the overall transmission dynamics of beta corona virus
regression model was adapted (Y1, As anticipated a negative
correlation coexisted with the transmissibility of strains and
depletion of susceptible for each strain. A substantial proof
of cross-immunity was assessed based on the negative
correlation that is elucidated between the depletion of
susceptible strains and reproduction of other beta corona
viruses. Seasonal forcing seems to be dictating the pace in
the rise and fall in the transmissibility of the virus ©4,

A third beta corona virus was incorporated in the assessing
the dynamic transmission model to illustrate SARS-CoV-2
and a latent period of 4.6 days followed by an infectious
period of 5 days was considered based on the best fit values
in comparison with other beta corona virus [>7%, For
determining the sets of parameters values we assessed
computed the annual SARS-CoV-2 infection and the peak
annual SARS-CoV-2 prevalence throughout 2025 [69,
Model simulations gave insights to following key
groundbreaking points:

a. Proliferation of SARS-CoV-2 can occur over the year at
any time. Throughout all models SARS-CoV-2 has
shown significant outbreak notwithstanding the
established time frame with winter/spring portraying
smaller peaks to giving elevated peaks in
autumn/winter (6%,

An analogous nature of long-term circulation alongside
other beta corona virus and influenza was seen in
SARS-CoV-2 with plausible sporadic, biennial or
annual patterns over the span of five years with short
term immunity favoring annual outbreaks and long-
term immunity portraying biennial outbreaks (61,
Seasonal variation greatly affects the pandemic peaks
with portraying smaller peaks during the commencing
of the initial phase of the pandemic followed by a leap
in the peak with recurrent outbreak in winter %, A
stark difference might be seen between the SARS-CoV-
2 transmissions in respective geographical location
which is attributed to the seasonal variation which was
also evident in case of influenza "8l A substantial
number of susceptible individuals are accumulated in
low transmission phases due to strong seasonal forcing
which sequels in elevated peaks in post pandemic
period [69,

The development of long-term immunity to SARS-
CoV-2 and cross immunity against other beta corona
virus might sequel in perpetual loss of the virus or its
disappearance for a long period of time [5%,

If the instance of cross immunity exist between other
beta Corona virus against SARS-CoV-2 could cause a
temporary absence of SARS-CoV-2 with a likeness to
resurge in a few years [,

With no pharmaceutical treatment at our disposal we resort
back to the non-pharmaceutical intervention as our only
array of hope to hinder the progress of the disease
transmission. Social distancing is another approach adopted
by the world to fight this global pandemic. To assess the
infection resulting to  hospitalization (95.6%),
moderate/mild/asymptomatic infections, infections leading


http://www.pharmacognosyjournal.com/

International Journal of Pharmacognosy and Life Science

to hospitalization with no imminent critical care (3.08%)
and infections requiring critical care (1.32%) a SEIRS
transmission model was adopted [, AS assumption of the
worst case scenario that might occur the instance of no cross
immunity was considered for both HCoV-OC43 and HCoV-
HKU1 against SARS-CoV-2 with estimates determined
from previous studies suggesting a 5 days infection period
and 4.6 days latency period [, Whereas the day for hospital
stays based on the severity of infection and hospital stay
were ascertained as follows: non-critical requiring hospital
stay, not requiring critical care and requiring critical care are
said to be 8, 6 and 10 days respectively [l. A regression
model where wintertime peaks were considered between 2.0
and 2.6 R, and summertime variability was allowed between
60% signifying relatively strong seasonality and 100%
portraying no seasonality as a mere demonstration of the
inferred seasonal forcing for HCoV-HKU1 and HCoV-
0C43 %9,

As a reference point the USA’s 0.89 free critical care beds
per 10, 000 was considered. The simulations and the
trajectory of the pandemic was done keeping in mind the
established timeline of the epidemic being 11 March 2020
and the social distancing was incorporated and simulated by
a reduction in R, between 0% to 60%. For one-time social
distancing R, was reduced by 60% for a short period of time
and for intermittent social distancing interventions,
distancing was turned on when the infection number crossed
the threshold and stopped when it fell below the threshold.
An extra compartment was implemented in the model with a
view to elucidate the infectious period, latent period and
hospital period so that they were gamma distributed rather
than exponentially distributed. And lastly the repercussion
of doubling of critical care capacity was also assessed 69,
When one-time social distancing was implemented and
subjected both no and with seasonal forcing in both
scenarios resulted in the resurgence of the infection.
Although the peak of curve fell when social distancing was
implemented with no seasonal forcing but resurgence was
seen even long term social distancing failed to correlate with
the epidemic peak where even after 60% in R, still depicted
a meteoric rise in the curve when the restrictions were lifted
and was almost of the same size of the uncontrollable
pandemic 1. And the post intervention peak following
seasonal forcing could even surpass the size of the
uncontrollable epidemic peak in terms of patients affected
and prevalence of the peak. And both the interventions
failed to keep the prevalence of critical case below the
anticipated level 69,

On the contrary intermittent social distancing might pave
the way to keep the critical case prevalence well below the
expected level with an innate history of having a lag of 3
weeks amidst the peak critical demand and the start of social
distancing thus upon transmission when seasonally forced
sequels in less frequent social distancing with the R,
remaining stagnant at its maximal wintertime value
throughout the year. However, the degree of social
distancing will elevate and decline in parallel terms with the
epidemic. Gamma distribution of hospitalization, latent and
infectious periods necessitates a lower level of social
distancing and aggravating the critical care competency
greatly bolsters the amassment of immunity which in turns
paves the way to subside the duration of the epidemic and
social distancing [,

Recurrent resurgence and winter outbreaks are likely to
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occur if the immunity to SARS-CoV-2 wanes in the same
manner and the likeness to incidence through 2025 is hinges
on the cross immunity exerted by the for HCoV-HKUL1 and
HCoV-0OC43 and the duration of the immunity. Th basic
reproduction number at the time of epidemic will dictate the
severity of the intensity of the initial wave which if
established in autumn when reproduction numbers are rising
in countries that control epidemics through contract tracing
and quarantine are likely to experience a steep curve if
SARS-CoV-2 doesn’t follow the same pattern in terms of
transmissibility analogous to HCoV-HKU1 and HCoV-
OC43. Intermittent social distancing might fend off the
meteoric rise in the critical care necessity which necessitates
extensive interventions and surveillance on the contrary
one-time social distancing might exacerbate the load on
critical care capacity by shifting the epidemic peak of
SARS-CoV-2 in autumn. Measures like intervention,
quarantine and vaccines and extensive contact tracing seems
impractical in many cases on the contrary stringent
intermittent social distancing and surveillance is the only
array of hope to flatten the curve 8], To impede this
pandemic necessitates the urgency in the elevating the
critical care capacities, surveillance and comprehending the
duration of immunity of SARS-CoV-2 through serological
studies %, Implementation of strong intermittent social
distancing is essential in impeding and restricting the
widespread of SARS-CoV-2 amidst the absence of other
preventive  measures and would circumvent in
overwhelming the critical care competency 'l It has been
found that strong temporary social distancing sequels in the
rise of large quantity of resurgence in accordance with the
1918 influenza pandemic data 9.

There were multiple limitations in the study:

a. Only five season’s corona virus data were taken into
consideration [,

An assumption was made regarding the spine
coefficient was made as it being constant across all
seasons.

Across different beta coronavirus no difference was
assumed amidst seasonal forcing, per-case force of
infection, latent period and infectious period. However,
the assumptions were well within the literature
estimates.

Age structure differences in disease transmission was
not parameterized due to unavailability of the data.

Did not take into consideration of the effect of school
opening on disease transmission (82,

The model fails to show its adeptness in determining
the plausibility of extinction SARS-CoV-2 dude to
being deterministic in nature.

Fails to account for the heterogeneous spatial
transmission as it fails in its attempts to incorporate
geographical structures.

b.

Percent test positive was multiplied with percent ILI find the
probable coronavirus incidence up to proportional constant
182 The true estimate of the overall corona virus incidence
cannot be done due to the lack of accurate data of corona
virus infections [78l, Serial intervention studies were
implemented in this method which was previously not
followed extensively in case of other beta corona viruses.
The findings are subjected to approximately 60% of the
world population and much of it belonging to the temperate
regions ¥, Serological studies play a pivotal role in being
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the determinant of the extent to which immunity wanes
through this period and see if cross immunity exists between
SARS-CoV-2, HCoV-HKU1 and HCoV-0C43 B4, Thus it
was anticipated the enhancement in the cross immunity
might subject in the subsiding the intensity of SARS-CoV-2
185 861 Intermittent social distancing requires extensive
surveillance and to bolster our interventions requires taking
steps to circumvent the critical care capacities [62 87 8l
Countries achieving a commendable level in controlling the
outbreak should take marauding steps in constraining future
waves of the infections [, A vaccine would bring an array
of hope and greatly subside the epidemic through rendering
accelerated immunity and the prospect of herd immunity
can further bolster the path to obtaining threshold immunity
then described in this model 1,

4. Treatment regimens

Generally, the known three options by which the strategies
to stop any pandemic including COVID-19 are finding ways
to control the infection source, to mitigate the route of
transmission and also to protect the population who are
more vulnerable and susceptible. Sadly, no vaccine, drug or
any therapy has showed continuous or fair efficacy for
patients diagnosed with Covid -19. Most of the treatments
are still being assessed or are on trial for their potency in
COVID-19 patients. Majority of the medicines were
effective for other similar diseases and cases but their usage
in case of COVID-19 patients still remains thoughtful and
investigational [°°l,

4.1 Remdesivir: Remdesivir was the first drug used in the
potential treatment for SARS-CoV-2 in vitro as it was also
effective against previous similar pandemics such as MERS
and SARS in vitro As well as animal studies. A study of 53
severe Covid-19 positive patients carried out on remdesivir
portrayed that 68% of these severely ill patients showed
improvement. However, few adverse effects were noted too
which includes hypotension, increased liver enzymes, rash
in skin, diarrhea and increase in creatinine level P,

4.2 Favipirvir

These drugs were very recently approved in China (15-
February-2020) for the treatment of Influenza virus. The
drug also showed effectiveness in ongoing trials for SARS-
COV-2, hence it was also used as a potential Covid- 19
drug. It works by inhibiting RNA polymerase and also has
the potential to inhibit replication of alpha-, flavi-, filo-,
noro-, arena- and many other RNA virus on the go 4,

4.3 Hydroxychloroquine/chloroquine

These two drugs have shown potency in inhibiting the
SARS-CoV-2 in vitro. Because of insufficient data on
humans, clinical trials of Covid-19 are still suggested by
FDA. However, due to the present crisis and emergency,
FDA has given the permission to use hydroxychloroquine
on particular cases. Reports showed that patients with HCQ
intake showed faster recovery, improvement in radiological
imaging of chest and lungs and also fewer chances in
progressing to severe case. Unfortunately, most of the
reports were done on basis of little population group or in
some cases no placebo group hence a perfect and accurate
meta-analysis is still not concluded 3. Furthermore,
alongside the clinical benefits of HCQ there are many side
effects of the drug as well which includes retinopathy,
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cardio-myopathy and prolonged QT interval and therefore
use of these drugs were restricted without seeking proper
medical supervision.

4.4 High-dose intravenous immunoglobulin (1V1g)

IVIg is another therapy very similar to plasma therapy
where the blood product contains  polyclonal
immunoglobulins which are extracted from healthy donors
(recovered patients from Covid-19). IVIg is usually used for
many other infectious, autoimmune, idiopathic and
neuromuscular disorders [, Previous reports of IVIg during
SARS and MERS showed the clinical benefits outweighed
the side-effects and hence it is currently being accessed and
used for patients suffering from Covid-19. Caoet al.
conducted his research with 3 patients and found that this
therapy improved the patients’ health both radiologically
and clinically and furthermore all the 3 patients survived
and were discharged [,

4.5 Convalescent plasma

In this therapy, passive antibody is given to the newly
infected patients and the antibodies are collected from
patients cured from Covid-19 and has enough antibodies
against the SARS-CoV-2 circulating in the blood. It has
been found to be effective for the treatment of COVID-
19.This therapy is done by the usage of titers with high
power for neutralizing immunoglobulin which contains
blood plasma from previously recovered COVID-19
patients [*®1. The main challenge in this therapy is to find a
suitable donor along with high titers for neutralizing plasma
activity. Despite the challenge and outcomes, this therapy
has proven to be a potential remedy for severely ill patients
in Covid -19 pandemic.

4.6 IL-6 pathway inhibitors

Drugs such as Sarilumab, Tocilizumab and Siltuximab have
shown their potency in clinical use for majority of the
inflammatory diseases and also many types of cancers as
well. For instance, the drug named Tocilizumab was
licensed for its effectiveness in case of cytokine release
syndrome (CRS). Reports show that Covid-19 patients who
are critically ill show symptoms of either mild or severe
CRS which further leads to other conditions including
depressed respiration and ARDS [¥7], Therefore, for the time
being China has given the authorization to use the drug,
tocilizumab in COVID-19 patients who are also suffering
from pneumonia. In addition to that, clinical trials are still
ongoing for the safety use of tocilizumab and sarilumab in
Covid-19 patients with severe pneumonia.

4.7 Cell and biological therapy

Mesenchymal stem cells have been accessed for their
function of immunomodulation and significant and ideal
studies have been carried out for immune mediated disease
such as graft- versus - host disease and systemic lupus
erythematosus.  Researchers  have  accessed  the
immunomodulatory effect of MSCs in Covid-19 effected
patients including pneumonia. They injected 7 patients
around 1 million MSCs for each kilogram of the patients
weight and portrayed an improvement in all the 7 clinical
patients with no adverse reactions and effects [°®l. Taking
this observation in count, a future clinical trial is on progress
to access the efficacy and potency of transplantation of
ACE2-MSC in COVID-19 pneumonia patients.
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5. Conclusion

The world is still on halt and unaware of what the future
holds about this pandemic and also the people are not well
prepared for the second wave of the pandemic as the
researchers and scientists are still having a hard time to find
a specific cure or a vaccine for the virus. The world is
relying on the available treatment options which are till date
not showing clinical benefits on everyone. And furthermore
it is also being said that there won’t be any specific medical
options available in the general market for the public for
around next 2 years. This pandemic has spread worldwide
within the blink of eyes, previous findings have been proven
wrong about the virus as it keeps on taking new forms
because of mutations. Right now, each and every individual
needs to step forward to help halt its spread by remaining
indoors as much as possible and also self-quarantining the
ones affected.
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