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Abstract
Due to its rapid spread, the World Health Organization characterized coronavirus disease
2019 (COVID-19) as a pandemic on March 11, 2020. Coronaviruses cause a variety of
respiratory diseases, ranging from the mild common cold to the lethal Middle East Respiratory
Syndrome. At the end of 2019, COVID-19 made its way onto the global stage due to its rapid
human-to-human transmission and its ability to cause death secondary to respiratory failure.
Symptoms of lower respiratory illness, including cough and shortness of breath, along with
fever, should raise suspicion of COVID-19 infection in those who have recently traveled to
high-risk areas or have had close contact with a confirmed or suspected case of COVID-19.
Other symptoms include gastrointestinal distress and cardiac involvement. Polymerase chain
reaction testing of respiratory specimens and computed tomographic scans of the chest can
be used to confirm the disease. Preventing exposure to the disease through handwashing,
surface disinfection, and avoiding contact with those who are sick is the best way to prevent
transmission of the disease. Many countries and local governments have implemented stayat-home orders to decrease the rapid spread of COVID-19. Management of the disease
involves symptom control, as there is currently no available treatment, but many clinical trials
are underway. Global health efforts have concentrated on quick and aggressive actions to
slow the transmission of the disease and identify cases as quickly as possible but with varying
degrees of success.
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Introduction

coronavirus 2 (SARS-CoV-2). SARS-CoV-2 is the virus
responsible for coronavirus disease 2019 (COVID-19).

The Coronaviridae family, a virus with zoonotic
and human-to-human transmission, has an enveloped, positive-sense single-stranded ribonucleic acid
genome. It received its name from its crown-like appearance in electron micrographs. The Coronaviridae family
has been known to cause a variety of respiratory diseases, including the common cold, bronchitis, pneumonia, the Severe Acute Respiratory Syndrome (SARS),
the Middle East Respiratory Syndrome (MERS), and
most recently, the Severe Acute Respiratory Syndrome

Although human coronaviruses have been traditionally known to cause mild upper respiratory tract
infections, two deadly strains caused worldwide epidemics. In 2002–2003, SARS-associated coronavirus
(SARS-CoV) affected a total of 8,098 people with 774
deaths across 29 countries and five continents, resulting in an overall case-fatality ratio (CFR) of 9.7%.1
SARS was first reported in China, and symptoms
included fever, headache, body aches, mild respiratory
symptoms, diarrhea, dry cough, and atypical pneumonia, with respiratory failure being the most common
cause of death. Advanced age was the most predictive
factor of an adverse event.2
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in 2012. Although less contagious than SARS-CoV, it
had higher mortality rates. The symptoms of MERSCoV are similar to SARS-CoV and include fever,
cough, shortness of breath, pneumonia, and diarrhea.
There were 1,841 confirmed cases with 652 deaths
across 27 countries, resulting in an estimated CFR
of 35%.3
In December of 2019, SARS-CoV-2 (previously
known as 2019 novel coronavirus or 2019-nCoV) was
first reported in China. The disease is characterized by
fever, cough, and shortness of breath, with symptoms
appearing 2–14 days after exposure. Asymptomatic
carriers of COVID-19 are believed to be most infectious just prior to symptom onset.4 COVID-19 is
transmitted primarily by close contact via respiratory
droplets as well as contact with infected surfaces.5 In
mid-January, there were about 300 confirmed cases,
but as of March 31, 2020, there have been over
750,000 confirmed cases and 36,405 deaths across
over 200 countries and territories.6
The CFR varies by region; in China, the estimated
overall CFR is 2.3%, whereas it is 7.2% in Italy, where
the second outbreak occurred. When stratified by
age, there is no difference in the CFR between the
two countries for ages 0–69. However, for individuals older than 69 (37.6% of the overall cases in Italy
and 11.9% of the cases in China), the CFR is higher
in Italy. Thus, the older aged population of Italy may
explain the higher CFR. Furthermore, Italy chose to
implement testing of COVID-19 in only those individuals with severe clinical symptoms on February 25th,
potentially leaving those with mild cases undetected
and causing an artificial inflation of the CFR.7 Because
of multiple conflicting factors in an ongoing pandemic,
the true CFR is impossible to approximate, with best
estimates claiming it is lower than both MERS and
SARS but higher than influenza (0.1%).8
Furthermore, COVID-19 does not discriminate;
it infects younger individuals and older individuals. Although the data are preliminary at this point,
the U.S. has seen 6.5 cases per 1 million U.S. residents aged 20 to 44, compared to 22.0 in the 85+
age group. However, 20% of people in the 20–44 age
group are hospitalized, with 12% requiring intensive
care unit (ICU) admission.9 Younger individuals may
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have increased susceptibility in the U.S. due to higher
rates of obesity and comorbidities, including diabetes
mellitus and ischemic heart disease, which have been
associated with increased mortality.7 Additionally, in
China, smokers were more likely to have a severe
course of COVID-19 and require ICU care, including
mechanical ventilation.10 Considering that 27% of individuals in the U.S. in the 18–49 age group regularly use
e-cigarettes and that smoking causes an increased risk,
e-cigarettes may be contributing to high hospitalization rates in the younger population.11 This will be an
important metric to follow in the upcoming months.
All three of these strains (SARS-CoV, MERS-CoV,
and SARS-CoV-2) are believed to have originated in
bats, with transmission to humans from civets, camels, and possibly seafood or an animal market, respectively.5 It is believed that SARS-CoV-2 underwent at
least two viral mutations in November 2019, explaining the increased infectivity in humans.12 Human coronaviruses have also been shown to have significant
environmental resistance and can survive in respiratory secretions, feces, and serum. The cross-species
transmission of human coronaviruses, along with
their environmental resistance, explains their dynamic
nature and their ability to cause epidemics.13

Diagnosis
COVID-19 is primarily a respiratory illness, with the
primary symptoms being fever, cough, and shortness
of breath. The respiratory symptoms may be preceded
by loss of smell or taste and by gastrointestinal upset,
including diarrhea and nausea. Serious complications
include bilateral pneumonia, respiratory failure, cardiac injury, multiple organ dysfunction, septic shock,
cytokine storm, and death, with 5% of cases falling in
the critical illness severity range and 81% experiencing mild to moderate symptoms.5,14
Because human-to-human transmission occurs, a
high level of suspicion is needed for patients who have
recently traveled to high-risk areas or have had contact
with a confirmed case of COVID-19 and have a fever
or lower respiratory illness symptoms. However, considering the worldwide spread and ability of asymptomatic individuals to shed the virus, most individuals
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have been exposed to an undetected case, such as
in passing, and clinical symptoms alone should raise
suspicion.5
Patients with COVID-19 may present with laboratory abnormalities, including lymphopenia, neutrophilia,
and elevated liver enzymes, lactate dehydrogenase,
ferritin and C-reactive protein. More severe cases
are associated with elevated D-dimer levels and lymphopenia. Chest radiographs will often show bilateral
air-space consolidation.5 Typical CT findings include
bilateral ground glass opacities in the lower lobes with
atypical findings, including central ground glass opacities and peripheral linear opacities.5,15,16

those of other respiratory illnesses. These include
avoiding contact with people who are sick, disinfecting
frequently touched objects, and washing hands often.5
Because the number of cases are exponentially rising, many countries have called for isolation within
their communities, including stay-at-home orders with
exceptions for essential travel and emergencies.
Currently, no vaccine is available.
In the hospital setting for suspected or confirmed
infections, the World Health Organization (WHO) recommends standard, contact, and droplet precautions
with eye or face protection. Airborne precautions should
be utilized during aerosol-generating procedures.18

The Centers for Disease Control and Prevention
(CDC) has developed a laboratory test utilizing polymerase chain reaction (PCR) of upper and lower
respiratory specimens in patients with suspected
COVID-19. The test was distributed to international
laboratories with the intent of hastening the time to
receive results. However, because of performance
issues, the test’s accuracy could not be verified, and
respiratory samples could be sent only to a few public health labs and the CDC.5 Since then, the CDC
has improved the test and 94 public health labs in the
U.S. can participate in testing. Private companies and
universities have developed their own testing kits,
enabling more individuals to be tested with quicker
turnaround times as they can be processed in hospital labs or large commercial labs.17

Management focuses on symptomatic control of
complications arising from COVID-19, as there are no
drugs approved for use by the U.S. Food and Drug
Administration. However, China has initiated multiple clinical trials for antiviral agents, including interferon-alpha, lopinavir/ritonavir, ribavirin, chloroquine
phosphate, and favipiravir, with promising results.19

A study has shown, however, that chest computed tomographic (CT) scans with abnormal findings
are more sensitive at detecting COVID-19 in highrisk individuals compared to real-time PCR at 98%
and 71%, respectively, in a sample of 51 patients.15
Furthermore, CT scans had higher sensitivity than
real-time reverse-transcriptase PCR at initial presentation.16 Overall, considering the rapid spread, most
physicians are able to diagnose patients based on history and physical examination alone, as most cases
present comparably.

Global impact

Hospitalization depends on the extent of the disease. Mild and moderate cases are often sent home
with instructions to self-quarantine, and depending on
oxygen saturations levels, given supplemental oxygen
to use with strict return precautions. Upon the need
for hospitalization, code status must be discussed, as
intubation and cardiopulmonary resuscitation may be
required.

Prevention and treatment

How did we get to this point? The nature of COVID19, the public health response, and globalization can
explain the incredulous and exponential spread of
cases. Infectious diseases with global impact have
been emerging for the past few decades, including
HIV, SARS, avian influenza, and Ebola. Considering
the more recent SARS- and MERS-associated coronaviruses, four other human coronaviruses, and the
viral structure of the Coronaviridae family, the appearance of a new infectious coronavirus strain causing a
global pandemic via human-to-human spread comes
as no surprise.20–22

To prevent exposure to COVID-19, the CDC recommends everyday preventative actions similar to

The public health response in the U.S. mirrors that
seen in Italy which reported its first case of COVID-19
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on February 19th, and within a month, the number of
positive cases overwhelmed the hospital and health
care systems. Some of the issues that led to the massive influx of cases included minimizing the scale of
the crisis and its effects and enforcing stay-at-home
orders in piece-wise locations after exponential
increases in cases had already occurred.23 We have
seen a similar approach in the U.S., with politicians
dismissing public health concerns and continuing to
interact with others despite exposure and pending
test results.24 Initially, the CDC’s faulty and delayed
test kits prevented quick diagnosis of COVID-19 and
effective tracking of potentially infected individuals,
increasing the spread. South Korea, alternatively, had
an incredibly expansive testing program (conducting
the second most tests per capita), which enabled that
country to test individuals quickly, isolate the infected,
and quarantine their contacts.25 In the U.S., local and
state governments have become proactive in enacting stay-at-home orders and social distancing after
seeing how drastically overwhelmed the hospital systems in New York have become.
With globalization and the ability to easily travel
from one country to another, people may become
walking fomites or carriers of diseases; respiratory
viral pathogens contaminate multiple sites at crowded
airports, e.g., the plastic security screening trays,26
as well as through flight itself.27 Asymptomatic or
mildly symptomatic carriers who were traveling globally carried COVID-19 from the localized outbreak in
Wuhan, Hubei Province, China, to locations across
the globe. The first case was identified in early
December 2019, but airlines began to suspend flights
to mainland China almost two months later, at the end
of January 2020, when over 6,000 people in China
had already been identified as infected.28 The Cruise
Line International Association announced that over
50 cruise lines would temporarily suspend their operations in the U.S. beginning at midnight on March 14,
202029; however, this allowed for cruises that began
on March 13 to continue, despite the WHO pandemic
declaration two days earlier and the infection of
over 600 passengers aboard the Diamond Princess
cruise ship in February.30 Most of these delays can
be attributed to concerns over the impact that temporary suspensions would have on corporations, the
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thousands of individuals they employ, and the overall
economy.

Financial impact
Financial markets have plummeted and continue
to, with concerns that a global recession is looming.
With increased stay-at-home directives, businesses
have closed, manufacturing has slowed, and thousands of individuals have been laid off or furloughed.31
This will most likely continue for months, as controlling
and limiting the spread of COVID-19 is essential to
not overwhelm the healthcare capacity; since tracing
and testing all contacts of infected individuals is no
longer feasible, limiting exposure to the virus by mandating stay-at-home orders should reduce human-tohuman transmission. As the current pandemic and
exponential growth of cases in the U.S. continues, it
seems unlikely that the U.S. will resume business as
usual within the next few months, resulting in one of
the most devastating impacts of COVID-19—global
financial recession. It seems inevitable if keeping the
health of the populace is a priority.

Healthcare impact
As the number of cases continues to grow rapidly, it is imperative that hospitals and public health
systems remain vigilant in quick identification, isolation, and reporting of suspected COVID-19 cases.
However, there have been many instances of hospitals, from Italy to Brooklyn, becoming overwhelmed
and over capacity with the number of patients presenting with COVID-19.32,33 Consequently, the U.S.
has sent a Navy hospital ship to the New York Harbor
to care for patients without COVID-19 to relieve New
York hospitals that are currently operating at or over
capacity.34 There has also been a shortage of ventilators and personal protective equipment (PPE) for
healthcare workers in the U.S., partly due to increased
demand, a failure to replenish the nation’s Strategic
National Stockpile, and manufacturing shortages,
as half of the world’s masks are produced in China
where the outbreak first occurred.22 With the exponential increase in cases and insufficient or inadequate
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PPE available for healthcare workers, there have
been reports of some wearing plastic trash bags when
no gowns are available and using the same protective mask for one shift and multiple patient visits.35,36
Due to the shortages, the CDC has said that when
no masks are available, healthcare workers can use
homemade masks, including scarves and bandanas,
instead of the originally recommended N95 respirators
that offer much greater protection.5 These measures
have placed the U.S. healthcare workers at increased
risks; for example, the percent of healthcare workers
infected with COVID-19 is reported as 18% in Ohio,
and 20% in both Minnesota and Italy.37,38 It is of the
utmost importance to protect healthcare workers, as
with fewer available frontline workers to care for the
population, effective containment of the outbreak may
be impossible. Furthermore, they may also become
walking fomites themselves and increase the viral
load of COVID-19 exposure to patients both with and
without the disease.

Conclusion
A global pandemic secondary to an emerging
infectious disease has been expected, if not predicted.
It is reasonable that a human coronavirus strain
has caused our current situation, as they possess
cross-species transmission and environmental resistance. Because of the continuing exponential spread
of COVID-19 around the world, it is unlikely that the
increase in the number of cases will cease soon,
continuing to adversely impact our global economy.
Unfortunately, the U.S., among many other countries,
has been ill-prepared to handle the outbreak. We can
learn from countries that are succeeding in limiting the
impact of COVID-19, such as South Korea’s quick and
efficient testing methods. We must also be sure that
our public health systems and hospitals have action
plans in place and appropriate levels of personal protective equipment, both now and in the future, as it
is of the utmost importance to protect our healthcare
workers on the frontline. Most importantly, limiting the
transmission of COVID-19 must be our number one
priority, both as individuals and as a collective society,
because a continued exponential spread will have a
devastating impact.
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