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Abstract

The Severe Acute Respiratory Syndrome 2 (SARS-CoV-2/COVID-19)
is on its way to become the pandemic of the century, if not already.
As a coronavirus, it is known to cause severe respiratory illness,
especially for those with compromised immune systems. The
Severe Acute Respiratory Syndrome (SARS-CoV) and The Middle
East Respiratory Syndrome (MERS-CoV) are the most notable of
past coronaviruses infecting thousands in numerous countries.
All three viruses are from a zoonotic origin predominantly from
bats, one of the coronavirus’s natural reservoir hosts. Therefore,
the purpose of this article is to compare and contrast the attributes
and features of all three coronaviruses. While SARS-CoV, MERS-
CoV, and COVID-19 share many viral similarities due to their similar
classification, they are not as closely related genetically. COVID-19
shares about 79% of its genome with SARS-COV and only about
50% with MERS-CoV. One of the most notable genetic similarities
between SARS-CoV and SARS-CoV-2 is their shared receptor
protein, ACE2. Although all three viruses share the same dominant
mode of human-to-human transmission, respiratory droplets,
SARS-CoV-2 has a drastically higher infection rate than the other
two. Aerosol and asymptotic transmission could be a leading factor
for COVID-19's explosive infectivity. Currently, social distancing is
the only effective preventive strategy to tackle COVID-19 until an
effective vaccine is developed. Remdesivir, a nucleotide analogue
drug, is showing positivity in reducing recovery time for patients.
Convalescent plasma therapy treatment has also displayed
promising recovery in some critically ill patients.
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Siddetli Akut Solunum Sendromu 2 (SARS-CoV-2 / COVID-19),
simdiden olmasa da yUzyilin pandemisi olma yolunda ilerliyor. Bir
koronaviris olarak, ¢zellikle bagisiklik sistemi zayiflamis olanlar igin
ciddi solunum yolu hastaligina neden oldugu bilinmektedir. Siddetli
Akut Solunum Sendromu (SARS-CoV) ve Orta Dogu Solunum
Sendromu (MERS-CoV), bircok tlkede binlerce kisiyi enfekte eden
gecmis koronavirislerin en dikkate deger olanlandir. Ug virlis de
zoonotik bir kokene sahip, agirlikli olarak koronavirtsin dogal
rezervuar konaklarindan biri olan vyarasalardan gelmektedir. Bu
nedenle, bu makalenin amaci, U¢ koronavirisin de niteliklerini ve
ozelliklerini - karsilastirmaktir.  SARS-CoV, MERS-CoV ve COVID-19,
benzer siniflandirmalarindan dolayi bir¢ok viral benzerligi paylasirken,
genetik olarak yakindan iliskili degillerdir. COVID-19, genomunun
yaklasgik9% 79'unu SARS-COV ile ve sadece yaklasik% 50'sini MERS-CoV
ile paylasir. SARS-CoV ve SARS-CoV-2 arasindaki en énemli genetik
benzerliklerden biri, paylasilan reseptor proteinleri ACE2'dir. Her (¢
virlis de ayni baskin insandan insana bulasma modunu paylassa da,
solunum damlaciklari, SARS-CoV-2 diger ikisinden ¢ok daha yiksek bir
enfeksiyon oranina sahiptir. Aerosol ve asimptotik iletim, COVID-19'un
patlayici bulasiciligi icin 6nde gelen bir faktor olabilir. Su anda, sosyal
mesafe, etkili bir asi gelistirilinceye kadar COVID-19 ile miicadele igin
tek etkili dnleyici stratejidir. Bir ntikleotid analog ilag olan Remdesivir,
hastalar icin iyilesme suresini kisaltmada pozitiflik gdsteriyor. Nekahet

gostermistir.
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INTRODUCTION

COVID-19 disease has been declared as a pandemic since the
beginning of March 2020 by the World Health Organization
(WHO).M It was first reported in Wuhan, The People's Republic
of China, in late December 2019. The causative virus for this
disease was isolated and characterized in mid-January 2020.
231 Based on its genetic relatedness to existing coronaviruses,
WHO named this virus as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Since it first originated in 2019,
it is also referred to as COVID-19 (Coronavirus disease 2019).
This new coronavirus consists of about 30 kb positive sense
single stranded ribonucleic acid (RNA) genome. It is known to
infect a wide range of hosts including bats, humans and other
mammals. SARS-CoV-2 is a Betacoronavirus, which is known
to cause severe disease and outbreaks in humans.*!

Coronaviruses, itself, are not unknown to humans. In
November 2002, betacoronavirus Severe Acute Respiratory
Syndrome (SARS or SARS-CoV) was the first coronavirus
epidemic originating in Guangdong Province, Southern China
harboring 8000 cases and 800 deaths.*”? In June 2012, Middle
East Respiratory Syndrome (MERS or MERS-CoV) was isolated
in Jeddah, Saudi Arabia and grew to infect nearly 2,500 cases
and 800 deaths predominately in middle eastern countries.
1 SARS-CoV-2 surpasses them both as it has already killed
more than 900,000 people worldwide and has infected over
28 million individuals in the last eight months.”” Evidently,
SARS-CoV-2 is drastically more infectious and lethal in
humans than any of its predecessors. Therefore, this article’s
aim is to compare and contrast the attributes and features of
SARS-CoV-2, SARS-CoV, and MERS-CoV from a genetic and
evolutionary perspective.

ORIGINS/ HISTORY

Within months of SARS-CoV's origins in the Guangdong
Province, Southern China, SARS took the responsibility
of being the first pandemic of the 21st century.l6”1%
Other known human coronaviruses, such as HCoV- 229E
(betacoronavirus 1) and HCoV- OC43 (betacoronavirus),
are vaguely related to SARS as both viruses are primarily
associated with the common cold and other minor illnesses.
1671SARS-CoV has a zoonotic origin that can be traced back to
a SARS like coronavirus present in animal species, specifically
Himalayan palm civets and racoon dogs, that evolved
through the species barrier to humans. This SARS-CoV-like
virus was isolated in a live-animal market in Guangdong,
China in October, 2003." From there, cases developed in
China predominantly transmitting to healthcare workers.
SARS- CoV spread to other east Asian countries such as Hong
Kong, Taiwan, Vietnam, and Singapore eventually making
its way to Toronto, Canada.'? On July 5, 2003, the World
Health Organization(WHO) announced that the global SARS
outbreak was contained and on December 31, 2003, WHO
received all reports describing 8,096 cases and 774 deaths in
29 countries and regions.!'3!

MERS-CoV was first isolated in Saudi Arabia in 2012.% Unlike
SARS-CoV, MERS predominantly extended to countries in the
Middle East, Africa, and East Asia. Over 27 countries, MERS-
CoV had 2,494 cases and 858 deaths since September 2012.["
Although significantly fewer infections, the high case fatality
rate of nearly 34.3% drastically surpasses the SARS-CoV case
fatality rate of about 9.6%.'> MERS was initially suspected
of originating from bats as the genetic classification of
MERS, as a linage C betacoronavirus, closely associated with
that of bat coronaviruses HKU4 and HKU5.'®'”" NEOCoV, a
coronavirus found in the South African Neoromicia capensis
bats, was found to have 85% of its genome identical to that
of the nucleotides of MERS-CoV, outlining a possible origin.!"®
Furthermore, bat coronavirus HKU4, found in the Guangdong
Province, China, was discovered to have the same receptor
protein, DPP4, despite their low nucleotide identities with
MERS-CQOV (75.5% to 81.2%).'® Regardless, no epidemiological
links between human infections and bat coronaviruses
were present, denying a bat origin of MERS.'"! However, in
2013, the full-human genome of MERS-CoV was found in
Dromedary camels in Saudi Arabia, along with 15% of a camel
derived coronavirus. Nucleotide Polymorphism signatures
between the two strands revealed a possible cross-species
transmission of MERS to humans."” In 2014, MERS-CoV was
isolated from Dromedary camels in Qatar, UAE furthering the
evidence of a zoonotic origin.2” The genetic, epidemiological,
and phenotypic connections between human infection and
Dromedary camel infection prove a Dromedary origin to be
much more likely."” It is also accepted that a Dromedary
coronavirus originated from bat coronaviruses through cross
species transmission in the distant past.?"” MERS has died
down drastically since its peak in 2013, however, sporadic
outbreaks have occurred, primarily in Saudi Arabia, from 2014
to 2019.

SARS-CoV-2 is the most severe of human coronaviruses so
far. Currently, there are about 28,523,343 cases and nearing
one million deaths worldwide as the curve continues to
increase exponentially. The United States is currently the
epicenter of SARS-CoV-2 with more than 6,500,000 cases in
and of itself® Unlike the SARS-CoV and MERS-CoV, SARS-
CoV-2 has a relatively low mortality rate of 3.5 % (currently)
with a significantly higher infection rate. COVID-19 was first
reported in Wuhan, China in the Hubei province in December,
2019 as it is said to have originated from a local seafood
market.®?? Much like SARS-CoV and MERS-CoV, COVID-19,
as a coronavirus, was traced back to its natural reservoir
host bats.[®! Specifically, bat betacoronavirus RaTG13, which
was isolated in Yunnan territory, China, was found to have a
96.2% genome similarity with SARS-COV-2.222421 Although
it was later proven that BatCoV RaTG13 could not have been
the exact variant to cause SARS-CoV-2 in humans, a bat origin
of COVID-19 is widely accepted.?® Furthermore, a strand of
coronavirus found in Malayan Pangolins is found to have a
similar amino acid identity to that of COVID-19. A particular
spike gene native to that of SARS-CoV-2 may have partially
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been provided by this Pangolin variant.””? From an evolutionary
perspective, SARS-CoV-2 originated in humans, by genetic
mutation or recombination, from 1 of 3 theoretically plausible
scenarios: (i) natural selection of a coronavirus in an animal
host before a cross-species transmission (zoonotic transfer) (ii)
zoonotic transfer followed by natural selection in humans (iii)
natural selection of experimental viruses during laboratory
passing.?® Ultimately, the most popular theory of SARS-CoV-2
origins is from bat and pangolin coronaviruses evolved by
recombination to enter the human population as a zoonotic
virus.

Molecular Biology of SARS, SARS-COV-2 & MERS

Viruses, by definition, “are small obligate intracellular parasites
which contain either an RNA or DNA genome surrounded
by a protective, virus-coded protein coat” Viruses can be
classified as a single-stranded or double stranded depending
on genome structure. Often composed of basic proteins, the
viral genome can be found inside a symmetric protein capsid
or head. The nucleocapsid is composed of both the genome
together with the nucleoprotein, a nucleic-acid associated
protein. Capsids can also be described by one of three shapes:
helical, polyhedral (Icosahedral), or complex. In enveloped
viruses, such as coronaviruses, a lipid bilayer surrounds the
nucleoplacid and an outer layer of virus-coded, glycosylated
membrane proteins. Essentially, the nucleocapsid is
equivalent to a virus without its envelope. If a virus does not
have an envelope, a naked virus, the nucleocapsid describes
the virus as a whole. A complete virus particle capable of
transmitting its genome information to a host cell is known
as a virion.”®! Coronaviruses contain an enveloped, 5'-capped,
single-stranded, positive-strand RNA molecule. As the largest
of the known RNA viruses, they have a genome range of
25-32 kb (kilobases) much higher than any other RNA virus.
B The coronavirus genus falls under the Coronaviridae
family and the Nidovirales order. Coronaviruses can also be
classified by four genera: Alphacoronavirus, Betacoronavirus,
Gammacoronavirus, and Deltacoronavirus. These genera are
divided by phylogenetic clustering but can easily be identified
by their main reservoir host. Alpha- and Betacoronaviruses are
known to infect mammalian species, Gammacoronaviruses
are known to infect avian species, while Deltacoronaviruses
are known to infect both.'32

Although SARS-CoV, MERS-CoV, and SARS-CoV-2 are generally
discussed together, they are not as closely related as they may
seem at least from genetics perspective. The genome similarly
between SARS-CoV-2 and SARS-CoV (about 79%) is only
slightly closer than that of SARS-CoV-2 and MERS-CoV (about
50%). RaTG13 seems to be the closest to SARS-CoV-2, in terms
of genetic similarity, irrespective of being a bat coronavirus.
25 However, the genome lengths of the three viruses are
not too different. SARS-CoV's full length genome has 29,751
base pairs, MERS-CoV's full length genome has 30,150 base
pairs and SARS-CoV-2’s full length genome has only 28,818.
13335 Furthermore, each virus codes for a unique number of

structural, accessory and non-structural proteins. The SARS-
CoV genome expresses 4 structural, 8 accessory, 16 non-
structural proteins to make up 28 proteins overall.®* SARS-
CoV-2 forms a total of 27 proteins composed of 4 structural,
8 accessory, and 15 non-structural proteins.’? MERS-CoV,
despite having the largest genome length, only encodes 11
proteins: 4 structural, 2 accessory and 5 non-structural.?”? As
one may notice, each of the viruses have 4 structural proteins.
These structural proteins, common to most coronaviruses, are
the spike surface glycoprotein (S), the small envelope protein
(E), the matrix protein (M), and the nucleocapsid protein(N).18
Specifically, the spike surface glycoprotein is necessary for viral
transmission as it plays a key part in the binding to receptor
proteins on a host cell® Generally speaking, receptor-
binding domains (RBD’s) allow for the S-proteins of viruses to
bind to host receptors.k® One of the main receptors of SARS-
CoV is known as angiotensin-converting enzyme 2 (ACE2).
138400 SARS-CoV-2 shares this same human cell receptor, ACE2,
while MERS-CoV uses dipeptidyl peptidase 4 (DPP4) as its
main receptor.**4"" Not only does this illustrate a key similarity
between SARS-CoV and SARS-CoV-2, but it may also explain
one of the reasons behind SARS-CoV-2 and MERS-CoV's low
genome similarity. Furthermore, a single nucleotide mutation
on SARS-CoV-2's RBD, might have increased its already high
pathogenicity.”?

Epidemiology of Covid-19 in contrast with SARS and MERS

Epidemiology, roughly speaking, refers to the study of the
factors that lead to the presence or abundance of a disease.'**!
Although Epidemiology concerns a broad spectrum of topics,
this article will focus on patterns in disease spread, incubation
periods, and possible symptoms. SARS-CoV, although first
transmitted by animal-human contact, the most widespread
route of transmission through the human community is by
respiratory droplets from coughing and sneezing. A person
who touches or inhales an infected area with residue may
also be infected. Traces of SARS-CoV have also been found
in tears, feces, urine of infected individuals. Furthermore,
the presence of SARS-CoV in stool may suggest feco-oral
transmission although it was not conclusively proven.*? In
terms of international spread, SARS-CoV was also found,
during the epidemic, to have transmitted through commercial
airlines.* A look into the demographics of patients around
the world shows consistent patterns. Healthcare workers
consisted of quite a large portion. Specifically, in Hong Kong,
22% of patients were healthcare workers while 41% of patients
in Singapore had similar professions. Only 6% of Hong Kong
SARS cases were under the age of 18 showing that infections
in the younger population were relatively uncommon.
Furthermore, nearly all of the infected youth population lived
in close proximity to an adult with an infection.*”? The median
age of all SARS patients was reported to be under 50 years old.
1“8 2-10 days is the general incubation period for SARS though
an 6.4 days has been estimated by mathematical models.
02 Major preceding symptoms of SARS include chills, fever,
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malaise, myalgia, and nonproductive cough while sore throat
and rhinorrhea are less common. Respiratory deterioration,
watery diarrhea and viral pneumonia were apparent.*?

Unlike SARS-CoV, MERS-CoV, is more influenced by zoonotic
transfer as humans only act as transient hosts for the virus.5% In
humans, MERS-CoV has been detected predominantly in the
lower respiratory tract, where the majority of DPP4 receptors
are located, and in the upper respiratory tract, urine, stool,
and blood of mildly and severely ill patients.®" In terms of
viral transmission, large outbreaks of MERS-CoV were found in
healthcarefacilities. Specifically, MERS-CoV samples have been
cultured from environmental objects such as bed sheets and
radiograph devices, indicating possibilities of environmental
transmission.®? Other possibilities of transmission include
aerosol transmission, as air samples found in hospital rooms of
MERS-CoV patients were found to have viral RNA,* as well as
fomite transmission, as MERS-CoV was proven to be relatively
stable in environmental conditions.® Environmental, aerosol,
and fomite transmission of MERS-CoV are not definite modes
of transmission as definite epidemiologic evidence is yet to
be provided. Furthermore, the rate of secondary transmission
in the household was only about 5%.>% Patterns in the
spread of MERS-CoV were also quite apparent specifically
to the cases in South Korea (SK) and the Kingdom of Saudi
Arabia (KSA), where the majority of all cases were found.
B¢l The average age of a MERS-CoV case in KSA and SK was
51 and 54 years respectively. Referring to transmission by
healthcare facilities, most SK cases (about 94%) were hospital
related. However, in KSA, the majority (about 60%) of the
cases were of unknown origins. In terms of sex distribution,
both countries had a slightly higher frequency of male cases.
Overall, 65% of all MERS-CoV cases were in males rather than
females.*” The mean incubation period for MERS-CoV is 6.4
days. Furthermore, evidence in South Korean cases suggests
a correlation between shorter incubation period and higher
risks for death specific to MERS-CoV. Compared to SARS-CoV,
MERS-CoV, in the lower respiratory tract, has broader cell
tropism and a higher replication rate.*® Cough was the most
frequent symptom of MERS-CoV patients while fever was the
most common symptom. Shortness of breath and diarrhea
were also common among patients. More severe MERS-CoV
symptoms include pneumonia and kidney failure.l'3>”

Human to Human transmission by various means has led to
SARS-CoV-2's worldwide spread.®® While SARS-CoV-2 may
not be as severe as SARS-CoV in most cases, its infectivity
is drastically higher. Like both SARS-CoV and MERS-CoV,
SARS-CoV-2 is mainly transmitted via respiratory droplets
coughing or sneezing.®® One of the possible reasons for high
infectivity is due to SARS-CoV-2 having the highest of its viral
load, or quantity of a virus in a given fluid, in the nose and
throat." Recent studies also propose a fecal-mouth route of
transmission due to the detection of SARS-CoV-2 in stool.l*?
SARS-CoV-2 has also been isolated in the urine of patients.
1631 Transmission from stool and urine is yet to be conclusively
proven and is in need of further study. In addition, SARS-

CoV-2's ability to remain infectious and viable on surfaces for
days gives leeway to the possibility of surface transmission.
Naturally, the surface in which the virus is found plays a
role in viability.®™ Moreover, airborne transmission of SARS-
CoV-2 has proven to be highly virulent and dominant in the
spread of the virus.® Nevertheless, the Achilles” heel of viral
prevention comes from the asymptomatic transmission of
COVID-19. Asymptomatic transmission essentially means the
transmission of a virus while still in the incubation period or
from an individual showing no symptoms of viral infection.
Although weak, asymptomatic carriers of SARS-CoV-2 can still
be infective.®%”! The incubation period of COVID-19 is 1-14
days, mostly 3-7 days. SARS-CoV-2 primarily targets the elderly
and people with underlying diseases or compromised immune
systems. The median age of all patients is between 47-59.55
Similar to MERS-CoV, the sex distribution of patients show a
majority of male patients with the proportions of nearly 50% to
75%.1%% Children, currently, tend to be the least affected by the
virus possibility due to less viral contact and healthierimmune
systems.® The clinical symptoms of SARS-CoV-2 are much like
SARS-CoV and MERS-CoV. The most common include fever,
cough, dyspnea, fatigue, myalgia, headaches, and sputum
production. Sore throat, chest pain, conjunctival congestion,
nausea, vomiting, diarrhea, rhinorrhea, and hemoptysis were
present in some cases.®!

Treatment/Prevention Strategies

Treatment for disease can come in many forms including
vaccines, drugs, plasma therapy or prevention strategies.
Specifically, vaccines are weakened versions of a pathogen
or virus intended to create an immune response in the body
without causing infection. Ahuman’s adaptive immune system
will then produce an immunological memory and highly
specific antibodies to prevent future infections.” Drugs are
substances that cause a biochemical or physiological change
to a cell, tissue, organ, or organism. Currently, there is no
vaccine or treatment that has the capability to fully mediate
a SARS-CoV, MERS-CoV, or SARS-CoV-2 infection. Supportive
care, or measures taken to reduce the effects of the disease
symptoms rather than the disease itself, is the only currently
implementable practice against any of these coronaviruses.
Some examples of supportive care include supplemental
oxygen and mechanical ventilation.® Several drugs have a
possibility in combating SARS-CoV and MERS-CoV. For a total
of 66 compounds, 6 drugs can be active against SARS-CoV, 33
drugs can be active against MERS-CoV and 27 can be active
against both."” Ribavirin was a drug used in 90% of Hong
Kong SARS-CoV cases. Although the drug has broad spectrum
antiviral activity, it was later proven that it was unable to clear
SARS-CoV from patients fully. Other drugs experimented with
SARS-CoV include Lopinavir, Ritonavir and Corticosteroid.”"
For MERS-CoV, the primary countermeasure drug to combat
was a combination of Ribavirin and interferon-a2b.”? Some
other drugs that have been moderately effective on both
include: Chlorpromazine hydrochloride, Triflupromazine
hydrochloride, Dasatinib, Imatinib mesylate, Gemcitabine
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hydrochloride, and Toremifene citrate.” For COVID-19, much
experimental data related to drug combat has not been
completed yet.

Drugs used against SARS-CoV and MERS-CoV have potential
against SARS-CoV-2.Additionally, clinical trials of Azithromycin,
which are currently ongoing, may have potential against SARS-
CoV-2.%31 Dexamethasone, a corticosteroid, has also been
clinically tested in the United Kingdom and has had positive
results in treating critically ill COVID-19 patients." Remdesivir,
a nucleotide analogue drug, is currently the most anticipated
treatment for Covid-19. Clinical trials of Remdesivirare ongoing
across the world and is showing positivity in reducing recovery
time for patients.’374 EIDD-2801 is an orally bioavailable drug
being clinically tested in the United Kingdom as it has shown a
reduction in the replication of multiple coronaviruses in mice.
751 Furthermore, a treatment known as Convalescent plasma
therapy is also being administered for severe Covid-19 cases
in many countries. Convalescent plasma therapy essentially
gives liquid plasma and antibodies from the donated blood of
recovered SARS-CoV-2 patients to current patients.”®”” As of
now, the U.S. food and Drug Administration, as well as many
other countries, have authorized the use of Convalescent
plasma therapy due to a lack of other viable alternatives.’®
In terms of a vaccine, a large amount of information is still
needed to develop a vaccine for any of the 3 coronaviruses.
Although SARS-CoV and MERS-CoV infections are quite rare
today, COVID-19 continues to infect by the thousands and
could potentially evolve into new strains. The changing
genetic make-up of SARS-CoV-2 by rapid evolution certainly is
one of the main obstacles in developing vaccines in the near
future.

Preventative strategies for SARS-CoV, MERS-CoV, and SARS-
CoV-2 are mainly the same. The gist of these preventative
measures is to simply reduce the number of infections in a
given population. Most of these interventions involve proper
hygiene and reduced social contact. “Social distancing”, such
as canceling mass gatherings and closing schools, was the
main preventative strategy for SARS-CoV and MERS-CoV
and is being implemented today for COVID-19.7°8% Evidence
suggests that 1 meter of physical distancing between people
at all times significantly reduces infectivity while 2 meters is
more effective. Furthermore, the use of face masks reduces
viral infectivity for the user and those around the user. N95
respirator masks reduce the risk of infection more so than that
of disposable surgical makes or multilayered cotton masks.
However, due to substantially increased numbers of infections
throughout the world, only health care professionals have
been asked to use this particular kind of mask.®" Additional
strategies related to health and social distancing include
isolating individuals travelling from affected regions for
at least the length of incubation period, imposing travel
restrictions from affected areas, maintaining hygiene such
as rigorous hand washing with soap and use of gloves,
spreading awareness of virus, and maintaining immunity by
consumption of a nutritious diet and exercising at home.®?

Another prevention strategy that has recently been brought
to light during COVID-19 is known as Herd Immunity. Herd
Immunity is based on acquired immunity or immunity at an
individual level from either natural infection or vaccination.
Essentially, herd immunity is individual immunity at a large
population level. By cutting down the number of vulnerable
people in a given population, the transmission of the
pathogen significantly decreases. Herd immunity’s primary
goal is reaching the herd immunity threshold, or the point at
which the vulnerable population falls under the lower limit
necessary for successful transmission of the virus.®¥While herd
immunity seems adequate theoretically, there are many risks
as the majority of the population needs to be infected for herd
immunity to function. In the current COVID-19 pandemic, the
United Kingdom initially proposed herd immunity but soon
backed off as viral growth continued and resulted in higher
death rate. Regardless, it appears that herd immunity may be
a necessary strategy in tackling COVID-19.84

CONCLUDING REMARKS

There are several challenges and uncertainties related
to fully understanding each of these viruses. The current
pandemic has inspired an enormous amount of studies to
uncover every feature of SARS-CoV-2 biology, epidemiology,
and evolution. Innovative research coupled with urgency
has, in a strikingly short amount of time, presented us with
a plethora of structural and functional knowledge that may
aid in the effective treatment of Covid-19 soon. Regardless, it
is essential to produce a vaccine in record time as infections
continue to grow by millions across the globe. The mumps
vaccine, the fastest vaccine ever approved, took nearly 4 years
to develop. In 2015, however, a ZIKA virus vaccine was ready
for testing in an astonishing 7 months but was not approved
as the epidemic died out before clinical trials were conducted.
Currently, forecasters predict a fully ready COVID-19 vaccine
for licensure to be available in early-mid 2021. While none of
these predictions may be truly accurate, it does bring hope
to the community. Many other aspects must be considered
when identifying the best strategy for tackling this pandemic.
Even once the effective vaccine is developed, producing it at
a large scale across the globe will take a considerable amount
of time. Economic challenges also arise during the pandemic.
Adapting social distancing measures everywhere puts many
businesses at a downfall financially. Not only does this bring
down the economy, but also results in a reduction of jobs. In a
country where economic growth is a priority, social distancing
goes against the political goals and agendas of the nation.
Striking a balance to protect both health and wealth is a
necessary endeavor. Nevertheless, protecting the wellbeing
of citizens should be the top priority for any nation. We should
continue to enforce strict social distancing measures until
necessary and provide access to funding research and clinical
testing for a faster vaccine release are the solutions to the this
current predicament.
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