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Abstract

A novel coronavirus, SARS-CoV-2, was identified as the cause of an outbreak of viral pneumonia in Wuhan,
China. The disease, later named coronavirus disease 2019 (COVID-19), subsequently spread globally. COVID- 19 is an
aggressive disease with a low median survival rate. Ironically, the treatment process is long and very costly due to its
high recurrence and mortality rates. Accurate early diagnosis and prognosis prediction of COVID-19 are essential to
enhance the patient's survival rate. Mount Sinai researchers are the first in the country to use artificial intelligence (Al)
combined with imaging, and clinical data to analyze patients with COVID-19. They have developed a unique algorithm
that can rapidly detect COVID-19 based on how lung disease looks in computed tomography (CT scans) of the chest, in
combination with patient information including symptoms, age, bloodwork, and possible contact with someone infected
with the virus. Al has huge potential for analyzing large amounts of data quickly, an attribute that can have a big impact
in a situation such as a pandemic. There is increasing evidence that some racial and ethnic minority groups are being

disproportionately affected by COVID-19.
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Introduction

The pandemic by COVID-19 is a live issue affecting people
worldwide. The sudden explosion and uncontrolled worldwide spread of
COVID-19 show the limitations of existing healthcare systems to timely
handle public health emergencies. In such contexts, innovative
technology such as Al have emerged as promising solution for fighting
coronavirus epidemic. Al provides intelligent solutions for identifying
symptoms caused by coronavirus for treatments and supporting drug
manufacturing. The clinical features of COVID-19 are varied, ranging
from asymptomatic state to acute respiratory distress syndrome and multi
organ dysfunction. The common clinical features include fever (not in
all), cough, sore throat, headache, fatigue, headache, myalgia and
breathlessness. Al model is as accurate as an experienced radiologist in
diagnosing the disease, and even better in some cases where there will be
no clear sign of lung disease on CT. We believe that the model should be
viewed as an assistant (computer-aided) rather than replacement or
substitution to professional radiological practice. We keep improving the
knowledge of the model performance with more data collected on daily
basis as well as fine tuning the architecture of the model. Al provides
intelligent solutions for identifying symptoms caused by coronavirus for
treatments and supporting drug manufacturing.
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As with many other historical outbreaks and health phenomena,
COVID-19 is impacting victims at an unequal ratio. As the cases of
COVID-19 continue to increase across the world, evidence is continuing
to emerge that the pandemic could be disproportionately affecting people
from black, Asian, and minority ethnic (BAME) communities. There
were large disparities in the proportion of people at risk of COVID-19
from minority populations. A meta-analysis was conducted of the
socioeconomic disparities affecting COVID-19 and the specific barriers
contributing to the high level of disparity. Literature revealed that lower
socio-economic areas present challenges to practicing COVID-19 safety
behaviors that may not exist in areas of higher socio-economic status.
These include type of job, mode of transportation, structure/type of
housing, ability to quarantine, education, income, wealth gaps and access
to health resources. These barriers may prevent individuals from
following safety recommendations and may account for increased cases
or deaths from COVID-19 in lower socioeconomic areas. Black
Americans represent 13.4% of the American population, according to the
US Census Bureau, but counties with higher black populations account
for more than half of all Covid-19 cases and almost 60% of deaths.
Coronaviruses are large (longest genome of any RNA virus), enveloped
RNA viruses of both medical and veterinary importance. The nature of
the coronavirus genome is non-segmented, single stranded, and positive-
sense RNA. Its size ranges from 27-32 kb, which is significantly larger
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when compared with other RNA viruses. The gene encoding the large
surface glycoprotein. The research explores the impact of socioeconomic
factors on COVID-19 behaviors and health outcomes. The anti-viral
immune response is crucial to eliminate the invading virus, but a robust
and persistent anti-viral immune response might also cause massive
production of inflammatory cytokines and damage to host tissues. The
overproduction of cytokines caused by aberrant immune activation is
known as a cytokine storm. In fact, in the late stages of coronavirus
disease, including SARS, MERS, and COVID-19, cytokine storms are a
major cause of disease progression and eventual death. Scientists have
conducted a first-in-human phase 1 clinical trial in healthy adults to
evaluate the safety and immunogenicity of mRNA-1273.

The Mount Sinai team integrated data from those CT scans with
the clinical information to develop an Al algorithm. It mimics the
workflow a physician uses to diagnose COVID-19 and gives a final
prediction of positive or negative diagnosis. The Al model produces
separate probabilities of being COVID-19-positive based on CT images,
clinical data, and both combined. In the event of a pandemic like COVID-
19, this solution would help manage the accelerating demand from those
communicable diseases. Radiologists can also achieve productivity gains
working with Al from anywhere with features-rich cloud-based secure
system, enables them to see more patients, interpret more images who in
turn, the patients, receive more timely and accurate care.

The algorithm was shown to have statistically significantly
higher sensitivity (84 percent) compared to 75 percent for radiologists
evaluating the images and clinical data. The Al system also improved the
detection of COVID-19-positive patients who had negative CT scans.
Specifically, it recognized 68 percent of COVID-19-positive cases,
whereas radiologists interpreted all these cases as negative due to the
negative CT appearance. Improved detection is particularly important to
keep patients isolated if scans don't show lung disease when patients first
present symptoms (since the previous study showed that lung disease
doesn't always show up on CT in the first few days) and COVID-19
symptoms are often nonspecific, resembling a flu or common cold, so it
can be difficult to diagnose. This is important because it shows that an
artificial intelligence algorithm can be trained to help with early
identification of COVID-19, and this can be used in the clinical setting to
triage or prioritize the evaluation of sick patients early in their admission
to the emergency room.

Imaging can help give a rapid and accurate diagnosis. The lab
tests can take up to two days, and there is the possibility of false negatives
meaning imaging can help isolate patients immediately. The high
sensitivity of Al model can provide ‘a second opinion' to physicians in
cases where CT is either negative (in the early course of infection) or
shows nonspecific findings, which can be common. It is something that
should be considered on a wider scale. This is an early proof concept that
we can apply to our own patient data to further develop algorithms that
are more specific to our southern region and diverse especially minority
populations.

Al can be used to detect virus and predict how the virus is going
to spread by analyzing the combined information of environmental
conditions, access to healthcare, and the way it is transmitted. Based on
that, Al can identify coronavirus within localized outbreaks of the disease
and help reveal the nature of the virus. The coronavirus can cause severe
symptoms such as pneumonia, severe acute respiratory syndrome, and
kidney failure. Al-based algorithms such as genome-based neural
networks already built for personalized treatment can prove very useful
in controlling these adverse events or symptoms caused by a coronavirus,
especially when the impact of the virus depends on immunity and the
genome structure of individuals and no standard treatment can treat all
symptoms effectively at present. Further, the use of Al may be very
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helpful in identifying the relationship of novel coronavirus and related
viruses such as SARS to accelerate the finding of a new vaccine.

Discussion

The ongoing economic and social impact of the pandemic is
staggering, but despite a daily flood of news on the disease, few laypeople
know that paradoxically, COVID-19 mostly kills through an overreaction
of the immune system. A COVID-19 vaccine is a biotechnology product
intended to provide acquired immunity against COVID-19. As of August
2020, there were 231 vaccine candidates in development, although no
candidate has completed clinical trials to prove its safety and efficacy. In
August, at least 24 vaccine candidates were announced or undergoing
clinical trials, with six beginning Phase Il and 18 still in Phase I-II.
Without fundamental therapeutic interventions, current management is to
reduce the virus spread and provide supportive care for diseased patients.
There is an urgent need to develop targeted therapies.
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