
 

We designed an experimental AI tool to
predict which COVID-19 patients are going
to get the sickest

May 14 2020, by Anasse Bari and Megan Coffee

COVID-19 doesn't create cookie cutter infections. Some people have
extremely mild cases while others find themselves fighting for their lives
.

Clinicians are working with limited resources against a disease that is
very hard to predict. Knowing which patients are most likely to develop
severe cases could help guide clinicians during this pandemic.

We are two researchers at New York University that study predictive
analytics and infectious diseases. In early January, we realized that it was
very possible the new coronavirus in China was going to make its way to
New York and we wanted to develop a tool to help clinicians deal with
the incoming surge of cases. We thought predictive analytics—a form of
artificial intelligence—would be a good technology for this job.

In a general sense, this type of AI looks at existing data to find patterns
and then uses those patterns to make predictions about the future. Using
data from 53 COVID-19 cases in January and February, we developed a
group of algorithms to determine which mildly ill patients were likely
become severely ill.

Our experimental tool helped predict which people were going to get the
most sick. In doing so, it also found some unexpected early clinical signs
that predict severe cases of COVID-19.
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https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.aha.org/clinical-resources-COVID-19
https://cs.nyu.edu/~abari/
https://cs.nyu.edu/~abari/
https://scholar.google.com/citations?hl=en&user=zcF7ZwoAAAAJ
https://medicalxpress.com/tags/predictive+analytics/
https://www.forbes.com/sites/kateharrison/2018/05/09/what-your-startup-needs-to-know-about-predictive-analytics-it-is-not-as-scary-as-it-sounds/#7975c04b71a0


 

The algorithms we designed were trained on a small dataset and at this
point are only a proof-of-concept tool, but with more data we believe
later versions could be extremely helpful to medical professionals.

How we did the work

To build this tool, we first needed data. We teamed up with an infectious
disease specialist, Xiangao Jiang, in Wenzhou, Zhejiang, China. When
we started working on this in early January, Wenzhou had the largest
outbreak outside of Hubei, of which Wuhan is the capital. Between
January and February, Dr. Jiang's team collected and shared with us
information from 53 COVID-19 patients at two hospitals. We got data
on symptoms like fever, cough and diarrhea, lab values like blood cell
counts, kidney function, inflammatory markers and vital signs and also
X-rays.

Before we could start building the algorithms, we needed to wait until all
the patients recovered or died so that we would know the final outcome
of their cases. Thankfully, the Wenzhou outbreak wasn't bad and by mid-
February all the patients, even those with severe cases, had recovered.

From this data, we developed a set of algorithms that use predictive
analytics to identify early symptoms in the body of a person with
COVID-19. The algorithms then look for patterns and figure out which
of those symptoms correlate with severe cases of COVID-19.

What did you find?

For the 53 people in our study, the algorithms predicted with an
accuracy of 70-80% the people who became extremely sick. That is
pretty close to other uses of AI in medicine. We are now conducting
further validations with large datasets.
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http://doi.org/10.1001/jamanetworkopen.2020.6785
http://doi.org/10.1001/jamanetworkopen.2020.6785
https://www.wiley.com/en-us/Predictive+Analytics+For+Dummies%2C+2nd+Edition-p-9781119267003
https://www.wiley.com/en-us/Predictive+Analytics+For+Dummies%2C+2nd+Edition-p-9781119267003
https://www.medicalnewstoday.com/articles/326460#AI-on-a-par-with-healthcare-professionals


 

This ability to predict which patients are going to decline could be very
useful for clinicians, but the symptoms the AI identified to make these
predictions could also provide valuable information to researchers.

Our predictive models found that slightly high levels of liver enzymes
called ALT, elevated levels of hemoglobin—that is, red blood cells—and
body aches were the strongest predictors of oncoming severe
COVID-19. In a normal setting, doctors wouldn't be concerned by slight
elevations in ALT and hemoglobin, but it appears these are important
signs during a coronavirus infection.

Since our study came out, other medical researchers have corroborated
what our algorithms suggested. In one study, researchers found that
slightly high liver enzyme levels may correlate with worsened
COVID-19 outcomes.

Additionally, higher hemoglobin levels are known to increase the risk of
blood clots and blood clots are proving to be a significant and mysterious
cause of death for coronavirus patients.

Why it matters

COVID-19 is a new disease, one that doctors haven't seen before and
signs of an impending severe case are hard to spot. AI, which can
recognize many elusive patterns simultaneously, is the perfect tool to
help doctors identify high–risk patients early. This gives them time to
better prepare for these cases and could save lives.

Additionally, the symptoms that the AI algorithms found to be important
suggested that SARS-CoV-2 was affecting many more parts of the body
than just the lungs. This ability to spot what symptoms are important
could help doctors as they search for the many ways the virus attacks the
body.
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https://medicalxpress.com/tags/red+blood+cells/
https://doi.org/10.1101/2020.04.02.20050997
https://doi.org/10.1101/2020.04.02.20050997
https://dx.doi.org/10.3324%2Fhaematol.2009.008417
https://dx.doi.org/10.3324%2Fhaematol.2009.008417


 

What's next

It's important to recognize the limitations of AI. Before a tool like this is
put into use we need to give our system much more data to learn from.
Since the AI was only trained on a small number of patients in one
setting, its accuracy is limited to that setting. We are in the process of
getting more data from other sources and will use this data to make the
algorithms are more accurate and broadly applicable.

While the AI we designed is only a first test, the results are extremely
encouraging. We believe AI has a role to play in fighting this pandemic
and hope to soon put our system to work helping doctors on the front
lines.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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