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Abstract

In December 2019, the Health Commission of Hubei province, China reported a cluster of new cases of viral pneumonia later identified as a highly
infectious novel human coronavirus that causes the severe acute respiratory syndrome (SARS-CoV-2), renamed Covid-19. In January 2020, the first
confirmed case of Covid-19 was reported in the United States. As of this writing, Covid-19 has spread globally, with greater than 700,000 fatalities
and infecting over 21 million people around the world in just over 8 months. The United States is now the epicenter with over 5 million reported
cases and greater than 170,000 deaths. The Covid-19 pandemic has emerged as an unprecedented global crisis overwhelming healthcare systems
around the world. Public health authorities must rely on non-pharmaceutical intervention (NPIs) measures to mitigate the spread of coronavirus
transmission as no vaccine or antiviral therapy is available. As the number of infectious disease cases continue to rise with increasing mortality,
the authors recommend routine antibody/antigen diagnostic testing of not only symptomatic persons for the coronavirus, but asymptomatic and
presymptomatic individuals as well. The universal policy of routine use of face coverings when out in public should also be implemented as it is now
recognized that viral shedding can occur several days before the onset of clinical symptoms and last for days. In this article, we describe the public
health strategies and the challenges public health authorities may encounter in this 21st century global pandemic to flatten the pandemic curve.

Introduction

Pandemic the word strikes fear because of the severity of the
diseasein terms of morbidity, mortality, social and economic turmoil.
Within 24-36 hours, an infectious disease can arrive on the doorstep
ofanydenselypopulated city fromaremote partoftheworldduetoair
travel and globalization [1,2]. Undetected, the virulent pathogen
can quickly overwhelm the healthcare system protecting its
citizens. Several viruses have caused pandemics in the 20th century

@ @ This work is licensed under Creative Commons Attribution 4.0 License |APHE.MS.ID.000507.

(1957 Asian flu; 1968 Hong Kong flu; 1981 AIDS/HIV), but all
pandemics are measured against the Spanish influenza pandemic
of 1918-19109. It is estimated to have infected over 500 million
individuals and killed 50-100 million people around the globe due
to sustained community spread [3,4]. It is estimated that 675,000
deaths occurred in the United States. Mortality was highest in
young adults, aged 24-40 years.
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A common characteristic of pandemics is that they are facilitated
by sustained transmission between individuals in a community and
can spread rapidly over a shorttime causing relatively high mortality
[5,6]. Compared to the 2003 SARS pandemic, Covid-19 is far more
lethal with greater infectivity and mortality as asymptomatic and
presymptomatic individuals are capable of spreading the virus
in the community 2-3 days before the onset of clinical symptoms
[7-9]. Therefore, it is uncertain if traditional NPIs can effectively
mitigate transmission of the coronavirus. As the Covid-19 pandemic
trajectory continues to rise with increasing mortality, the authors
recommend additional non-pharmaceutical intervention measures
such as antibody/antigen diagnostic testing for the coronavirus
of both asymptomatic and presymptomatic individuals and the
routine use of face coverings (masks) out in public to flatten the
pandemic curve. In this article, we describe the additional and
traditional non-pharmaceutical intervention (NPI) measures to
contain the transmission of the coronavirus in the community. We
also describe the unique challenges public health authorities will
encounter while implementing NPIs in the community.

2003 SARS and COVID-19

The 2003 coronavirus that is the etiology for the severe acute
respiratory syndrome (SARS-CoV-1) in China killed 774 people
and had 8,096 reported cases was the first pandemic of the 21st
century [1,10,11]. With no viral vaccine, the coronavirus outbreak
was successfully contained with traditional non-pharmaceutical
public health interventions used to eradicate the 1918 influenza
pandemic and other influenza pandemics of the 20th century.

In December 2019, multiple cases of a severe pneumonia with
unknown origin were reported in Wuhan, the capital city of Hubei
province China [12-15]. The pathogen was identified as a novel
enveloped RNA beta-coronavirus that was designated severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), which is similar
to SARS-CoV-1 but much more infectious. The virus rapidly spread
throughout the world and became known as Covid-19. On March
11, 2020 the World Health Organization (WHO) declared Covid-19
a worldwide pandemic [16]. As of this writing, the infectious
disease has spread globally, and greater than 21 million cases have
been reported and over 700,000 people have died [17].

Patients infected with Covid-19 that are asymptomatic or
mildly symptomatic and not seeking medical treatment are likely
spreading the stealth virus throughout the community from
respiratory droplets and direct surface contact [8,18,19]. This is
why the Covid-19 pandemic has generated such urgency regarding
the implementation of public health mitigation strategies. With no
controlled scientific studies that document the effective use of NPI
measures, public health has had to rely on historical analysis and
observations of what proved successful in slowing down the spread
and eventual eradication of a pandemic. An example is the use of
geographic quarantine measures by a small town in Colorado and

a naval station located on an island in San Francisco Bay during
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the 1918 influenza pandemic that resulted in minimal morbidity
and mortality [20,21]. Use of simulation model studies based on
contemporary public health data from the 2009 influenza pandemic
were also studied to evaluate the effectiveness of NPIs in select
cities of the United States [22]. The results of the simulation studies
support the implementation of NPIs in controlling the spread of the
contagion when an antiviral vaccine is not available.

Epidemiologic Characteristics of the Coronavirus Out-
break

The Covid-19 outbreak from Wuhan, China is similar to the
2003 coronavirus epidemic where zoonotic transmission from
bats via the intermediate host palm civets in Guangdong, China is
largely responsible for the 2003 global pandemic. As Covid-19 is
more contagious than the 2003 SARS, and with a basic reproductive
number of 2.2 to 2.5 it rapidly spread from Wuhan to the entire
country in 30 days overwhelming China’s healthcare and public
health system [14,23]. Such rapid disease transmission was due to
shedding of high viral loads that can occur 2-3 days prior to the
onset of clinical symptoms and human-to-human transmission in
the community [8,18,19,23]. Studies have demonstrated that initial
high viral loads are associated with death [24].

Mitigating the transmission of any infectious disease that may
progress to a pandemic requires an understanding of the potential
disease transmission of the pathogen [23,25,26]. The basic repro-
ductive number (RO) and the case fatality rate (CFR) are two im-
portant epidemiological parameters that will allow clinicians and
public health authorities to understand the viral dynamics and epi-
demiological characteristics of a pandemic [27,28]. One measure of
viral infectivity is the basic reproductive number which is charac-
teristic to a pathogen. It is the average number of secondary cases
produced by a primary infectious case in a susceptible population
without intervention [29]. Calculating the RO can estimate the viru-
lence of the infectious disease from an infected individual and helps
to determine the selection of mitigation strategies to contain and
slow down disease transmission. An RO greater than 1 represents a
disease that will be difficult to slow down and will spread rapidly in
the community. A RO of less than 1 will not progress to a pandemic
and will decay. The median RO of influenza has been reported to be
between 1.5 to 2. Measles has an RO of 15 and is very contagious.
The RO of SARS-CoV-1 was approximately 1.7 to 1.9, while it is es-
timated that the RO of Covid-19 is between 2 and 4, with a median
of 2.79 [23,26,30]. Guan et al (2020) estimates that a RO between 2
and 3 correlates to a high pandemic potential where each infected
individual can spread the virus to two or three other individuals
[31]. Therefore, compared to SARS-CoV-1, Covid-19 with a much
higher reproductive number is more virulent with greater potential
for transmission of disease.

The case-fatality rate (CFR) is the number of deaths in persons
who tested positive for the disease divided by the number of

confirmed cases [32]. Public health interventions rely on the
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early CFR estimates to determine intensity, timing and duration of
intervention strategies of outbreaks [33]. Patients infected with the
2003 SARS virus had a CFR between 7% to 17% (average 9.6%) in
the most severely affected areas by the virus (774 deaths in 8, 096
reported cases) involving 26 countries [34]. Early studies regarding
Covid-19 case fatality rate in the city of Wuhan varied from 4.3%
to 14.6% [13,35]. The average fatality rate of persons reported by
the Chinese CDC and Prevention was 2.3% (1,023 deaths among the
44, 672 confirmed cases in Wuhan, China). However, when CFR was
stratified by age group, the fatality rate increased due to increasing
age, the presence of comorbidities and initial high viral loads [36].

Differences in age structure of the affected population will
reveal the true burden of disease. High viral load is considered
an independent risk factor with a worse prognosis [37]. Adults in
this age group had reported comorbidities such as cardiovascular
disease, pulmonary disease, and diabetes mellitus. The CFR for
adults older than 60 years was 3.6%, while adults over 70 years had
areported CFR of 8.0%. Adults older than 80 years had a high lethal
CFR of 14.8% [31]. High viral loads observed in the older patient
population is associated with a higher CFR.

Clinical characteristic of Covid-19

Estimates of the Covid-19 incubation period range between
1-14 days but may be as long as 24 days [38]. Incubation period
is defined as the time from exposure of the pathogen to the
development of signs and symptoms of disease. Although the
estimated median incubation time is approximately 5.1 days
for Covid-19, it is now recognized that asymptomatic or mildly
symptomatic individuals are capable of spreading the virus in
the community 2-3 days before the onset of clinical symptoms
[8,18,19,23,39]. In comparison, infectiousness of the 2003 SARS
outbreak occurred 7-10 days after onset of symptoms that resulted
in patients seeking treatment before they could continue to spread
the virus [1].

Patient clinical presentation in both SARS-CoV-1 and
Covid-19 are similar to the influenza virus and includes the
following: persistent fever, chills, fatigue, myalgia, malaise, dry
non-productive cough, headache, dyspnea, sputum production,
arthralgia, sore throat, rhinorrhea, diarrhea and nausea/vomiting.
Such non-specific clinical findings that mimic influenza make the
diagnosis difficult and may be responsible for the early spread of
the Covid-19 virus [8,24,31,40]. However, new reported clinical
findings that have raised alarming concern are the presence of
neurologic manifestations. During the SARS-2003 pandemic, Tsai et
al (2004) first reported on neurologic complications that consisted
of axonal peripheral neuropathy or myopathy with elevation in
creatine kinase levels in four patients three weeks after the first
symptoms of SARS [41]. More recently, Mao et al. (2020), reported
that 78 (36.4%) of 214 hospitalized patients diagnosed with
Covid-19 had various neurologic manifestations that involved the
central and peripheral nervous systems and skeletal muscles [42].
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Older patients with comorbidities were more prone to present with
neurological manifestations including ischemic stroke, seizures,
ataxia and depressed levels of consciousness. Oxley et al (2020)
reported five cases of large vessel stroke in patients under 50 years
of age who were all diagnosed with Covid-19 [43].

Reports of loss of smell and taste have also been reported that
occurs early during the course of Covid-19 [42,44,45]. However,
anosmia with SARS-2003 was first reported by Hwang (2006)
[46]. In this single case report, the loss of smell occurred about 3
weeks after the onset of clinical symptoms. With reports of new
onset neurologic symptoms, Covid-19 should be included in the
differential diagnosis when patients present with such neurological
manifestations.

Non-Pharmaceutical Interventions (NPIs)

The objective of community mitigation in the face of a
pandemic are to slow down the peak of the pandemic, decrease
the total number of cases to decrease morbidity and mortality,
control the surge capacity of the healthcare infrastructure and
buy time to develop an effective vaccine or new antiviral therapies
(Figure 1) [47,48]. In addition to implementing simultaneous large-
scale community NPIs to control viral transmission, promoting
personal and environmental protective measures should not be
underestimated. Household-based public health interventions
include hand washing with soap and water (or alcohol-based hand
sanitizers), respiratory etiquette (covering your mouth and nose
when coughing or sneezing), the use of face coverings, and use
of protective eyewear [18,40]. Aerosol and fomite transmission
of the coronavirus is possible as the virus can remain viable and
infectious in aerosols for hours and on different surface tops for
days [18,24,49] Environmental cleaning of surface tops and objects
is recommended as it proved effective in controlling the spread of
the HIN1 influenza pandemic of 2009 along with good respiratory
and hand hygiene [50,51].

Universal wearing of face coverings (Masks) in the
community

The controversy and confusion of wearing face coverings
by individuals when in the community is sparked by the World
Health Organization (WHO) recommending against the wearing
of face coverings because of the lack of evidence of protection
against the coronavirus [52,53]. There is a paucity of studies that
are inconclusive on the efficacy of face covering (mask) use and
the ability to prevent transmission of infectious disease from
respiratory droplets and aerosols in entire communities. Further,
there are no studies that evaluated the effectiveness of face mask

use during a pandemic.

In a meta-analysis, Xiao and colleagues (2020) concluded that
thereisnosignificantreduction inlaboratory influenza transmission
[54]. Other studies demonstrated limited evidence that wearing a
face mask in households, in the presence of an individual suffering
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from the influenza virus, or in mass social gatherings will prevent
the spread of the influenza virus [55,56]. In a systematic review
by Brainard et al (2020) examining whether wearing a face mask
with other protective measures would prevent the transmission of
respiratory illness such as coronavirus, influenza and tuberculosis,
the authors concluded that the evidence is not sufficiently strong to
support the widespread use of face masks as a protective measure
against Covid-19 [57].

Although there are no studies assessing the effectiveness of
face coverings during a pandemic, the lack of protection of viral
transmission remains unclear. Use of face coverings is a form
of source control that may protect individuals from respiratory
droplets or aerosols. The US Centers for Disease Control and
Prevention now advises the wearing of cloth face coverings in public
[58]. It has recently been discovered that the coronavirus sheds at
high concentrations from the nasal cavity 2-3 days before the onset
of symptoms and continues for at least one week after symptom
onset [7,8,18,19,23]. Therefore, asymptomatic or presymptomatic
individuals could be potential super spreaders of the stealth
coronavirus as they are indistinguishable from healthy individuals
in the community. Moreover, Booth et al (2013), demonstrated
that use of surgical face masks resulted in a six-fold reduction in
exposure to the influenza virus in aerosols and recommends the
use of face masks [59]. Lastly, in a study by Leung et al (2020)
use of surgical face masks prevented the transmission of both the
coronavirus and influenza from individuals who are symptomatic
[60].

Routine diagnostic testing for coronavirus antibody and
antigen

The debate over what type of diagnostic test to implement
and whether to test both asymptomatic and patients that exhibit
signs and symptoms for the coronavirus have led to a delay in the
effective response to flatten the pandemic curve and decrease
the reproductive number. Further, knowledge of diagnostic tests
specific for the coronavirus is still evolving and is contributing to
the delay in mitigation of this novel emerging infectious disease.
Currently, the gold standard for diagnosis of early active RNA viral
infection is the polymerase chain reaction (PCR) test. PCR testing
can identify viral genetic material in sufficient amounts from a
specimen obtained from the nasopharynx or other respiratory tract
specimens, including saliva [61,62]. However, PCR testing may fail
to detect viral infection if insufficient amounts of the virus are not
obtained and missing the critical time of viral replication may result
in false negative results. A false negative result will allow infected

individuals to circulate in the community spreading the virus [63].

Coronavirus infection can also be detected indirectly by
evaluating the host immune response to Covid-19 infection using
serological assays. In a study by Zhang and colleagues (2020) they
reported that seroconversion occurred 7 to 12 days after the onset
of symptoms [64]. Understanding of viral dynamics is important
to evaluate the penetration of the coronavirus in the community.
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Most important, serological testing may identify which individuals
have developed herd immunity and protected from infection
[65]. Detection of antibodies, especially IgM which is produced
after the infection can be used concurrently with PCR testing to
increase sensitivity and accuracy in detection of the coronavirus
[66]. Therefore, what is urgently needed and not yet available is
an portable rapid point-of care test for detection of SARS-CoV-2
specific IgM and IgG that can identify infected persons in real-time
in a matter of minutes and does not need highly trained laboratory
personnel to complete the testing.

Also not yet available but the need is paramount is a test to
detect the presence of viral antigens that will identify which
individuals are actively infected with the coronavirus and who must
go into isolation to prevent viral transmission in the community.
This is critical for screening individuals in the community, including
healthcare staff to determine who has become actively infected
[67]. The advantage of antigen detection is because coronavirus
infections cannot be diagnosed strictly by clinical symptoms and it
has been demonstrated that viral shedding occurs before the onset
of symptoms [7,8,18,19,23]. In a study by Bruning and colleagues
(2018), they were able to identify the coronavirus as the etiology for
infection and antigen level in six patients who developed symptoms
of respiratory disease [61]. They also observed a correlation
between severity of clinical symptoms and antigen levels.

Opponents of routine diagnostic testing are concerned that
testing large populations will overwhelm healthcare facilities and
their services that are needed to treat more severely ill patients
[68]. In addition, individuals that do not have the coronavirus will
be exposed to persons that may actually harbor the coronavirus.
Other concerns are misinterpretation of the testing results. As
the coronavirus incubation period is 4- 5 days, such a window of
infectivity may result in individuals believing they tested negative
for the coronavirus. However, a positive test reflects the presence
of viral RNA but does not indicate viability of the coronavirus.
Such uncertainty about infectivity will still require isolation of that
individual from the public [69].

But individuals that have mounted an immune response to the
coronavirus that causes Covid-19 may be immune and unlikely
to spread the virus to others in the community. Testing for the
coronavirus to ease social distance, isolation and quarantine
restrictions makes testing an integral part of public health and
restoring civil liberties [70]. Surveillance is a time-tested public
health strategy to protect communities from emerging infectious
diseases [5,6]. Not only is surveillance important in identifying
disease outbreaks that could progress to a pandemic but is also
involved in containment and eradication of the threat. To monitor
disease outbreaks, surveillance is utilized which relies on symptoms
as described in this paper before a diagnosis is arrived at.

Social distancing is a community mitigation strategy designed
to decrease non-essential gatherings between individuals to

reduce viral transmission and the reproductive number of the
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virus [48,71,72]. Such measures may flatten the pandemic curve
by increasing the physical distance between individuals and
decreasing the population density. Examples of social distancing
include the cancellation of musical concerts, sporting events, open
food markets, and the closing of schools and businesses. Such
interventions when implemented early during an outbreak were
associated with lower peak death rates and viral transmission
[5,73]. Because of the ability to conduct educational classes at all
levels and business online over the Internet, students learning
at home and employees working from home should be seriously
considered to control the spread of the pandemic [51]. In a
systematic review by Ahmed et al (2018), social distancing in the
non-healthcare workplace has been shown to decrease the risk of
influenza transmission that occurs within a distance of 6 feet or
greater [74].

Social distancing is not without controversy and challenges
for community acceptance as public health policy is created to
protect the entire community population and not the individual.
Social distancing may not be sustainable as schools and businesses
close, and unemployment continues to rise [75]. Reluctance or
lack of compliance with social distancing measures will increase
the rate of disease transmission. This has been observed when
social distancing measures were implemented after the contagion
has entered the community. But, implementing social distancing
measures too early may result in poor compliance due to fatigue
and economic hardship [76,77]. As there is no clear criteria about
the relaxation of social distancing restrictions and other NPI
measures that include isolation and quarantine, social distancing
must be tailored to individual-level information that relies on
surveillance and antigen or antibody testing for the coronavirus.
The importance of this policy is that mass testing of individuals will

avoid broader community-level restrictions on civil liberties [78].

Closure of schools as an NPI have proven effective in mitigating
the spread of the influenza pandemic [79,80]. It was observed
that early implementation of school closures resulted in reducing
the peak of the epidemic [81]. However, school closings before or
after the influenza peak showed no differences in decreasing the
spread of the influenza epidemic [81]. During times of an pandemic,
if the RO is low, school closings may be effective at reducing viral
transmission to below 1. In contrast, if the RO is high indicating
sustained viral transmission, school closure may not have the same
impact [75]. What remains unclear is the specific duration of school
closure time and its effect on eradication of the disease. It was
observed that the longer schools were closed, the longer the delay
in the peak of the influenza outbreak. Therefore, a specific duration
of school closures is not recommended.

Isolation and quarantine are two time-tested public health
mitigation strategies that attempt to slow down community viral
transmission while trying not to breach civil liberties and human
rights [48,82,83]. Isolation is the separation and restriction of
movement of individuals who have become infected with the
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contagious disease to prevent transmission to others. For isolation
to be effective, two epidemiological factors must be considered, and
they are the number of secondary infections from the index source
and the degree of viral transmission that occurs before the onset
of symptoms. Viral transmission before onset of symptoms can be
prevented by tracing contacts of infected individuals and placing
them in a 14-day quarantine [10,50,51]. Isolation procedures can
be implemented at home or any special designated facility [48,
51,74].

Individuals who are asymptomatic or minimally symptomatic
should remain in isolation until they are without symptoms of
respiratory infection (fever and cough). However, isolation is not
without personal challenges. Isolation of infected individuals to
decrease the spread of viral transmission requires cooperation to
adhere to this intervention. Such intervention may be inconvenient
socially and could result in loss of economic viability [84].
Quarantine can be completed voluntarily, or by legal authority and
refers to the restriction of movement and separation of individuals
who have been exposed to an infectious disease before they become
infected and transmit the disease to others [78,82,83]. Quarantine
can occur in the individuals own home or in a designated facility.
Although considered an extreme NPI measure, quarantine has been
shown to contain the spread of secondary cases from the index case
that decreases the reproductive number (RO) to less than 1 [85,86].
In many parts of the world, especially the United States restricting
movement of healthy individuals for weeks or months may not be
considered socially acceptable as it infringes on individual civil
liberties [78,83].

With cities or communities designated “hot spots”, community-
levelquarantine, (the “cordonsanitaire”) isanextremeinterventional
measure that involves the closing off of an entire city, community or
neighborhood from external contacts designed to increase social
distancing and reducing disease transmission [2,48,87]. To control
the spread of Covid-19, the Chinese government effectively used
cordon sanitaire with draconian social control, armed police and
electronic surveillance of its people to close off the city of Wuhan
and Hubei province confining 60 million people from entering or
leaving. Pan et al (2020) reported that cordon sanitaire with other
NPI measures effectively decreased coronavirus transmission and
the RO to less than 1 [88]. As the Covid-19 pandemic continues to
spiral out of control, it may be necessary to quarantine “hot spots” to
contain disease transmission to other regions of the country. In the
United States, the use of cordon sanitaire will no doubt encounter
extreme opposition and resistance. Further, there are no broad
national quarantine powers that would allow for the closing off of
large cities all in the name of public health [82,83]. Such a mass
quarantine of both infected and non-infected individuals would
violate public health statutes. The more acceptable less restrictive
NPI measures would be surveillance, contact tracing with isolation
and social distancing while monitoring rates of infection and the
reproduction number [89].
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Contact tracing with isolation and quarantine has always been
part of the strategy to mitigate disease transmission by identifying
persons exposed to the infected individual and who may need
medical evaluation [25,90]. The definition of a close contact is
an individual who did not wear personal protection equipment
(PPE) while in face-to-face contact with a confirmed case for 15
minutes or greater after onset of symptoms. As many individuals
are harboring the coronavirus and are asymptomatic, isolation of
infected individuals and contact tracing may not be possible due
to the inability to identify this cohort [18]. Therefore, successful
contact tracing and decreasing the delay between onset of
symptoms and isolation are important as infected individuals can

continue to transmit the virus while circulating in the community.

It has been shown that with airborne infections many of the
network’s contacts may not be traceable [91]. If the disease is
rapidly spreading in the community and the amount of contacts
identified are occurring at a slow rate, contact tracing may not be
able to keep pace with pandemic spread. Under these conditions,
the reproductive number will be greater than 1 and the outbreak

will continue to progress due to an increase in the number of
infected cases [27,92]. Although non-pharmaceutical intervention
strategies were effective in controlling the spread of the 1918
influenza virus, in a study by Hatchett et al (2007) reintroduction
and transmission of the virus returned and extended for many
months as the containment strategies were relaxed too early in
many cities (Figure 1) [92]. In a study comparing 17 cities, most
of the NPIs were implemented between 2 and 6 weeks. Cities that
maintained their interventions beyond 6 weeks did not experience
a second wave of the influenza pandemic. In contrast, cities that
relaxed their interventional strategies too early experienced not
only a second pandemic wave, but greater population mortality
that was not observed in cities that maintained their interventions
beyond six weeks [71,93]. Therefore, a critical issue that must
be determined by public health authorities is when to relax
the interventions implemented to control the spread of viral
transmission. Without a vaccine or antivirals available to protect
individuals in the community, individuals will remain vulnerable to
the pandemic virus. With such uncertainty, communities may have
to maintain their interventions longer that 8 weeks [92].

s ™
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Figure 1: Flattening the Covid-19 pandemic cure. Viral shedding with no intervention measures to slow disease transmission (red). Intervention
measures implemented during the pandemic to flatten the curve (Green). When intervention measures are relaxed too early, the result is a
resurgence of the pandemic (blue).
_
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Reliance upon NPIs that include the routine use of surgical
face coverings and antibody/antigen testing for both symptomatic
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to contain the spread of the novel human coronavirus. If these
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pandemic, the trajectory of the pandemic will continue to rise and
will continue to overwhelm our health care infrastructure leading

to greater mortality and economic demise in our communities.
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